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The Compact Photo-Lab-Index 

AG FA-GEVAE RT-Pages 1 6  thru 35 

Aci d  Rinse Bath, see  Stop Bath 
Agfacolor MCN 111 Paper 21 
Agfacol o r  Negative Fil m s  29 
Agfacolor Process 82 25 
Agfacolor Process 85 24 
Agfa-Gevaert Photographic Formulas 25 
Contrasts and Surfaces of Agfa Black-and-

White Papers 20 

DEVELOPERS, Fl LM 

Agfa 8, G lyc i n  25 
Agfa 14 F i n e  Gra i n  25 
Agfa 16 Tropical  F i n e  Gra i n  26 
Agfa 40 H igh Contrast 26 
Rod i na! 33 

DEVELOPERS, PAPERS 

Agfa 100 26 
Agfa 105, soft 26 
Agfa 108, ha rd 26 
Agfa 120, Brown Tone 27 
Agfa 123, Brown Tone 35 

Fl LMS, STILL (Black-and-White) 

D ia  Copex R 16 
Jsopan ISS 16 

FILMS, STILL (Color) 

Agfachrome CT 18 16 
Agfaco lo r  CNS 16 thru 18 

FIXING BATHS 

Agfa 300 Ac i d  F ix ing Bath, Non-Hard e n ing  28 
Agfa 302 Aci d  Hard e ning F ix ing  Bath 28 

Agfa 304 Rapid F ix ing  Bath 28 

HARDENING BATHS 

Agfa 400 28 
Agfa 401 28 
Agfa 402 29 

Paper Control Strips, Agfacolor 23 
Papers, See Photographic Papers 
Photographic Formul as, see Proper Head ing, 

i.e. Deve l ope rs, Fixi n g  Baths, etc. 

PHOTOGRAPHIC PAPERS (Black-and-White) 

Brovira 20 
Contactone 20 
Portriga Rap id  20 

PHOTOGRAPHIC PAPERS (Color) 

Agfaco l o r  MCN 111 21 
Agfaco lo r  MNC 310 24 
Agfacolor MCS 317 24 

Photographic Papers, Developm e n t  of Bl ack
and-White) 20 

Photographic Papers, Surfaces and Contrasts 
(Black-and-White) 20 

Pr int Defects and their Causes 22 
Processing Agfacolor MCN Ill Paper  21 
Process i ng  Agfacolor Negat ive F i l m s  29 
Rodina! 33 

STOP BATHS 

Agfa 200 for Paper  28 
Agfa 201 for Film 28 

Su rfaces and Contrasts of Photo Papers 
(Black-and-White)  20 

EASTMAN KODAK-Pages 36 lhru 374 

Aci d  R inse  Bath for Papers, SB-1 325 
Aci d  Rinse Bath SB-la 325 
Acid Hardener  F ix ing Bath F-5 328 
Acid Ha rde n e r  Fixing Bath F-5a 328 
Acid Hard e n i n g  F ix i ng  Bath F-6 329 
Aci d  Hard e n i n g  F ix ing Bath F-10 330 
Aci d  Ha rden ing  F ix i ng  Bath F-25 332 
Aci d  Ha rdener  Stock Solut ion  F-6a 329 
Acid Permanganate Persulfate Reducer R-5 344 
Aer ia l  Fil m Developer DK-6'0b 318 
Amidol-Catechol Developer SD-22 358 
Ant i �Ca lc i um 351 

Dye Transfer Process 257 

Ektachrome Profess io nal F i l m s  (Process E-6) 181 
Ektachrome Professional F i l m s  (Process 

E-6) 182, 183 
Ektachrome Slide Dup l icat i n g  F i l m  5071 

Process E-6 183 
Ektachrome Duplicat i n g  Film fil21 

Process E-6 187 
Fl exicolor Process i n g  Kit C-41 178, 203 
Ektaprint 2 Chemica ls  for Process i ng  Kodak 

Ektacolor 74 RC Paper 179 
Ektaprint R-500 Chemica ls  for Process i ng  Ekta-

Archival Pr int Permanence 334, 339 
Archival Process ing  334, 339 

Be l i tzki  Reducer, Modified R-8a 345 

Chem ica l s, Mixing & Handling 293 thru 306 
Chrome A l um  F ix ing  Bath F-23 331 

chrome  RC Paper  Type 1993 180 . 
Ektaprint R-5 Che micals for Process ing  Ektachrome 

RC Paper Type 1993 (+SJ 251 

Chrome A l um  Hard e n i ng Bath SB-3 325 
Chrom i u m  Intens i f i e r  IN-4 346 

COLOR PROCESSING 

Chem icals for Ektachrome E-6 177 
C o l o r  Process E-3 196 
Color Process E-4 on Ree ls  and  Small Processing 

Tanks 197 
C o l o r  Process E-4, 112 Gal. S ize 198 
C o l o r  Process E-4, 1, 31;,, & Larger Sizes 199 
Color Process E-6 191 
Color Process E-6, Chem ica ls  177 
Co lor  Process ing  K i t  Process C-22 (1 Gal.) for 

Kodacolor-X F i l m s  201 

Deve l opers, Characterist ics of Kodak Black-and
Whi te 293 thru 306 

Identi fy i ng  E-6 Processing Errors 194 

DEVELOPERS, Fl LM 

Amido l -Catechol Deve l ope r  SD-22 358 
D-7 E l o n-Pyro 307 
D-8 High Contrast 308 
D-11 Process 308 
D-13 Tropical Process 309 
DK-15 Tropical  309 
DK-15a Tropical 309 
D-19 High Contrast 311 
D-19R Rep l en i sher  311 
DK-20 Film 312 
DK-20R Replenisher 313 
D-23 Elon-Su l f i te  313 
D-25 F i n e  Gra i n  314 
DK-25R Reple n i sher  314 
D-32 Lantern Slide 314 
D-41 Photom ic rograph 315 

(Continued on following page ) 
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EASTMAN KODAK-Continued 

D-42 Photomicrogrnph 315 
DK-50 F i l m  316 
DK-SOR Repl enisher 316 
D51 316 
D-52 317 
D-61R Repl enisher 319 
D-72 Universal 319 
D-76 F i l m  319, 362 
D-76R Replen i sher 320 
D-82 High Energy 320, 357 
D-85 High Contrast 321 
D-88 Direct Positive 321 
P-Aminophenol Hydroquinine, Film, P la te ,  and 

Paper Devel oper DK 93 322 
D-94 Reversal (First) 322 
D-94 Replenisher 322 
D-95 Reversal 322 
D-95R Replenisher 323 
D-96 Motion Picture Negative 323 
D-96R Replenisher 323 
D-97 Motion Picture Positive 323 
D-97R Replen isher 323 
DK-60a Deep Tank 317 
DK-60aTR Repl enisher 317 
DK-60b Aerial 318 
DK-6la E l on-Hydroquinine 318 
DK-93 Paper Developer 322 �g\:;r�1itain Devel oper 324 

SD-22 Amido l -Catechol Developer 358 
HG 110 298, 366 
Microdol-X 305 
Polydol 302 

DEVELOPERS, PAPER 

Dektol 296 
Ektaflo, Type 1 296 
Ektaflo, Type 2 296 
Ektanol 297 
Se l ectol 296 
Versatol 297 

Fl LMS, MOTi ON PICTURE (Color) 
284 thru 292 

Fl LMS, STILL (Black-and-White) 

Charts of Various Fi lms 38, 39 
Commerc ia l  6127 105 
Contrast Process Ortho 4154 (ESTAR Th ick 

Base)  106 

Direct Pos i tive Panchromatic 5246 95 

Ektapan 4162 ( ESTAR Thick Base) 84 

F ine  Grain Pos it ive 7302 104 

High Contrast Copy 5069 103 
High Speed Dup l icating 4575 94 
High Speed Duplicating 2575 94 
High Speed Infrared 2481 108 
High Speed Infrared 4143 110 

Ortho Copy 5125 101 

Panatomic-X 46 
Plus-X Pan 48 
Plus-X Pan i n  135 Magazi ne s  51 
P lus-X Pan Profess ional 54 
P lus-X Pan Professional 2147 56 
Pl us-X Pan Professional 4147 59 
Pl us-X Pan Profess iona l  Film Pack 62 
Pl us-X Portrait 5068 65 
Profess iona l  Copy 4125 98 
Professional Direct Posit ive Dupl icating 

S0-015 97 
2475 Recording ( ESTAR Thick Base) 111 

Royal Pa n 4141 ( ESTAR Thick Base) 89 

Royal-X Pan 4166 92 

Super Panchro Press 6146 Type B 86 
Super-XX Pan 4142 67 
Tri-X Pan Film 70 
Tri-X Ortho 80 
Tri-X Pan Professional 72 
Tri-X Professional 4164 76 

Verichrome Pan 81 

Fl LMS, STILL (Color) 

Charts of Various Films 36, 37, 40 
Ektacolor lnternegative 6110 121 
Ektacolor Pri n t  F i lm  4109 ( ESTAR Thick 

Base) 147 
Ektacolor Profess i onal 5026, Type S 115 
Ektacolor Professional 6102, Type L 117 
Ektacolor Slid e F i lm  5028 125 
Ektachrome 64 (D) 146 
E ktachrome 200 (D) 146 
Ektachrome 160 (T) 146 
E ktachrome 6115 Daylight 127 
Ektachrome 6116 Type B 129 
Ektachrome 64 Professi onal Film 6117 (D) 160 
Ektachrome 200 Professional Film (D) 162 
Ektachrome 50 Professional Film 6118 (T) 165 
Ektachrome 50 Profess iona l  F i l m  (T) in  Reels 167 
Ektachrome 160 Professional F i l m  (T) 168 
Ektachrome X 131 
High Speed Ektachrome Dayl ight 133 
High Speed Ektachrome Tungsten 135 
Kodachrome 11 Professional Type A 137 
Kodachrome 25 Daylight 139 
Kodachrome 40 F i l m  5070 (Type A) 144 
Kodachrome 64 Dayl ight 142 
Kodacol or-X 118 
Kodacolor 400 F i l m  158 
Verico lor  1 1  Profess iona l  F i l m  4107, Type S 151 

. Vencolor 11 Profess iona l  Film 4108, Type L 153 
Filters, Kodak 171 

FIXING BATHS 325 thru 340 

I NTENSI Fl ERS 

IN-1 Mercury Intens ifier 346 
IN-4 Chromium Intensifi e r  346 
IN-5 Silver Intensifier 347 
IN-6 Quinone-Th iosulfate Inte ns i f i er  348 

Increasing Emu l s ion Speed Developer SD179a 311 
Intensifier, Chromium IN-4 346 

PHOTO PAPERS (B & W) 

Availab l e  Photo Papers 204 thru 224 
Characteristics & Hand ling Photo Papers 

204 thru 224 
Azo 225 
Ektalure 226 
Ektamatic SC 227 
Ektachrome SC Paper 244 
Kodabrome 11 Paper 244 
Kodabromide 229 
Medalist 230 
Mural 231 
Panalure 232 
Panalure Portra i t  232 
Polycontrast Rapid 235 
Polycontrast Rapid RC 236 
Resisto 238 
Super Speed Direct Pos i t ive 240 
Velox 239 

PHOTO PAPERS (Color) 

Ektachrome RC Paper Type 1993 245 
Photographic Processi ng, Sub-Zero Temperatures 357 
Processing B&W Papers 242 

(Continued on following page) 
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EASTMAN KODAK-Continued 

Processing, Low Temperature Kodak Amidol-Catechol 
Developer SD-22 358 

Processing, Low Temperature Notes 358 

REDUCERS 

R-2 Permanganate 342 
R-4a Farmer's 342 
R-7 Ferric-Alum Propo.rtional 344 
R-8a Mod i f i ed  Bel itzki  345 
R-15 Persulfate 345 . 
R-4b Two-Sol ution Farmer's 343 

Reducer, Acid Permanganate Persulfate R-5 344 
Reducer, Farmer's R-4a 342 
Reducer, Permanganate R-2 342 

REPLENISHERS 

Microdol-X Replenishment 306 
Replenisher D-19R 311 
Replenisher DK-20R 313 
Replenisher DK-25R 314 
Replenisher DK-SOR 316 
Replenisher DK-60aTR 317 
Replenisher 0-61R 319 
Reple n isher D-76R 320 

FUJI-Pages 375 thru 418  

STILL FILMS 

F-11 Co lor Negative Film 135, 126, llO, 
120 375 

F-11 400 Co lor Negative Film 135, 120, llO 379 
Fujichrome R-100 (135) Daylight Type 385 
Fujicolor Paper Resin Coated Type 8907 391 
Fuji Authorized Process ing Laboratories in 

USA 395 
Sing le  8 Fujichrome R-25 396 
Single 8 Fujichrome RT-200 399 

PROFESSIONAL MOTION PICTURE FILMS 
402 thru 418 

GAF-Pages 4 1 9  thru 461 

DEVE.LOPERS, HOW THEY WORK 435 

Gafmate Developer 419 

DEVELOPERS, FILM, by number 

GAF 12 Fine-Grain Tank 441 
GAF 17 Fine-Grain Borax Tank 441 
GAF 17a Replenisher 441 
GAF 17M Fine-Grain Metaborate 442 
GAF l7M-a Replenisher 442 
GAF 20 M-H Positive 442 
GAF 22 M-H T i t l e  443 
GAF 30 X-Ray 443 
GAF 40 M-H Tray 443 
GAF 42 M-H Tank 444 
GAF 45 Pyro 444 
GAF 47 Metol -Hydroqui none 445 
GAF 47a Repl enisher 445 
GAF 48M Metaborate Deep Tank 445 
GAF 48M-a Replenisher 446 
GAF 61 M-H Tray 446 
GAF 64 Rapid M-H (Tropica l )  446 
GAF 70 Hydroquinone Caustic 446 
GAF 72 Gl ycin 447 
GAF 79 Paraforma ldehyde (one sol ution) 447 
GAF 79b Paraformaldehyde (two so l ution) 448 
GAF 81 Long-L i fe  Reprolith 448 
GAF 90 High Contrast M-H Tray 448 
GAF llO Direct Brown-Black Devel oper 450 

Replenisher D-94R 322 
Repl enisher for F ix ing Bath F-IOR 331 

DEVELOPERS, PAPER 

GAF 103 Paper Developer 450 
Reciprocity Data, Co lor Fi lms 172 
Separation Negatives, Ma k ing  262 

SPECIAL FORMULAS 

Anti Ca lc ium 351 
S-6 Stain Remover 349 
S-10 Stain Remover 349 
TC! Tray C l eaner 350 
TC3 Tray Cleaner 350 

TONERS 

T-la Hypo-Al um Sepia Toner 352 
T-7a Sul f i de  Sepia Toner 353 
T-8 Polysu lf ide  Toner (Sepia) 353 
T-11 Iron Toner 354 
T-12 Iron Toning Bath 354 
T-18 Ton ing Bath 355 
T-20 Si ngle Solut ion  Oya Toner 355 
T-21 Gold Toner (Nelson) 356 

Fujicolor Reversal TV Film RT-JOO 16mm 
Type 8426. 402 

Fujico l or Reversal TV Film RT-400 16mm 
Type 8425 406 

Fujicolor Negative Film 35mm Type 8517, 
16mm Type 8527 410 

Fujicolor Pos i t i ve  F i lm 35mm Type 8812, 
16mm Type 8822, 16/8 Type S Type 8822 413 

Fujico lor  Positive HP Fi lm, 35mm Type 8813, 
35/16 Type 8823, 16mm Type 8823, 35/8 
Type S Type 8823, 16 /8mm Type S Type 8823, 
lll/8mm Type R Type 8823 416 

GAF 113 Amidol Papu Devel oper 451 
GAF 115 Glycin Hydroqu inone  Developer 451 
GAF 120 Soft-Working Paper 03vel oper 451 
GAF 125 Metol -Hydroquinone Devel oper 452 
GAF 130 Universal Paper Dev e l oper 452 
GAF 135 Warm-Tone Paper Developer 453 
Miradol 425 
Viv ido l  426 

FIXING BATHS 

Fix ing Baths, How They Work 438 
Acid fixer with Hardener (package) 429 
GAF 201 Acid Harden i ng  F ix ing Bath 453 
GAF 202 Chrome Alum Fix i ng  Bath 454 
GAF 203 Nonhard en ing Metab isu lf i te  Fixing 

Bath 454 
Shurfix 424 
Shurfix Type 1 1  Fixer & Hardener 428 
Vivistop Short Stop 427 

Harde ning Bath, Chrome A l um GAF 215· 455 
Hazards a nd Safety Precautions 430 

INTENSIFIERS 

GAF 330 Mercury Intensifier 460 
GAF 331 Monckhoven's Intensifier 458 
GAF 332 Chromium Intensifier 459 

Pinkakryptol Green Oesensitizer GAF 351 461 
Rapid Processing Procedure for Films 449 

(Co11ti1111ed 011 following page) 
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GAF-Continued 

REDUCERS 

GAF 310 Farmer's Reducer 460 
GAF 311 F latten i ng Reducer 460 

Stop Bath, Acid GAF 210 455 
Systems C l eaner 429 
Template Emulsions 431 

ILFORD-Pages 462 thru 565 

Acid Fixing Bath I F-2 530 
Acid Harde n i ng F ix ing Bath IF-9 531 
Acid Harden i ng  F ix ing Bath IF-13 531 
Acid Harden i ng  Fixing Bath I F-15 531 
Am ido l  Devel oper I D-9 523 
Am idol Devel oper I D-22 525 
Amidol Developer ID-30 526 

Bromophe n  Developer 508, 543 

Chromium Intens i f i er I. l n-3 534 
C i bachrome 509 

Deve l oper Stain Remover for Bromide Prints 533 
Developer Sta i n  Remover for F i l ms and P l ates 533 
Darkroom Safelight F i l ters 562, 563 

DEVELOPERS 

Bromoph en 508, 543 
Microphen 505, 539 
Perceptol 506 
PQ Universal 544 
Perceptol 506, 541 
I D-1 Pyro-Soda 522 
ID-2 Metol-Hydroqu i none 522 
ID-3 Metol Tank or Tray 523 
ID-9 Amidol 523 
I D-11 Metol-Hydroqu i none-Borax 523 
ID-llR Repl en i s her 524 
ID-13 H i gh Contrast 524 
ID-19 Metol-Hydroqu i none 524 
ID-19R Replenisher 525 
I D-20 Metol-Hydroquinone 525 
I D-22 Am ido l  525 
I D-30 Am idol 526 
I D-33 Metol-Hydroqu inone 526 
ID-36 Metol -Hydroqu inone  526 
ID-60 Glyc in  526 
ID-62 Phen id one-Hydroqu i none  527 
ID-67 Phenidone-Hydroqu i none 527 
I D-6'8 Phen idone-Hydroqu i none-Borax Fine 

Gra i n  527 
ID-68R Rep l en i sher 528 
ID-78 Warm Tone 528 

Farmer's Reducer IR-1 532 
Ferricyan ide- l ro n  Toner IT-6 537 
F i l m  Speed and Development Data 462 
F i l m  Speeds, Black-and-Wh ite 462 
Films, Black-a nd-Wh ite, Mot ion  P icture 495 
Films, Black-and-White, Still 462 

FILMS, MOTION PICTURE (Black-and-White) 

FP4 Negative C i ne Film 495 
Fine Grain Safety Pos it ive  495 
Mark V Negative Cine F i l m  495 
Pan F Negative C i n e  Film 495 

Fl LMS, STILL (Black-and-White) 

Commercial Ortho 462, 485 
FP4 (Roi I and  35mm) 462, 471 
HP4 (35mm) 462 
HP4 (Roll Film) 475 

TONERS 

GAF 221 Sepia Toner 455 
GAF 222 Hypo Alum Toner 456 
GAF 223 Ne lson Gol d  Toner 456 
GAF 231 Gold Toner 457 
GAF 241 Iron B lue  Toner 458 
GAF 25\ Green Toner 459 

HP4 (Sheet) 480 
HP5 Fast B&W (35mm) F i l m  487 
llfo l ith 463 
Lith F i l m  493 
Pa n F 462, 468 

FIXING BATHS 

Hypam Fixer and Hardener 529 
l l fofix 528 
IF-2 Acid F ix ing Bath 530 
IF-9 Acid Hard e n i ng F ix ing Bath 531 
IF-13 Acid Hardening F ix ing Bath 531 
IF-15 Acid Harden ing Fixi ng  Bath 531 

Formulas (See proper head i ng, i . e. Developers, 
F ix ing Baths, etc.)  

Glyci n Devel oper ID-60 526 
Gold-T h i ocarbamide Toner IT-5 537 
Gold  Toner IT-4 537 
Graphic Arts Mater ia ls  546 thru 548 

High Contrast Developer ID-13 524 
Hypam Fixer and Hardener 529 
Hypo Alum Toner 536 

I lfofix 635 

I NTE�SI Fl ERS 

I.In.-! Mercuric C h l or ide  Intens if ier  534 
l . ln-2 Mercuric Iodide Intensifier 534 
l . l n-3 Chromium Intens i f i er 534 
1 . l n-4 Monckhoven's Inte ns i f i er 535 
I. I n-5 Uranium Inte ns i f ier  535 

Iodine-Cyanide Reducer IR-5 533 

Mercuric Ch lor ide  Intens i f ier  I.In-I 534 
Mercuric Iod ide  Intens i f i er l . l n-2 534 
Metol -Hydroqui none-Borax Developer ID-11 523 
Metol -Hydroqu i none-Borax Devel oper Replen i sher 

ID-llR 524 
Mztol-Hydroquinone Developer I D-2 522 
Metol-Hydroquinone Deve l oper I D-19 524 
Metol-Hydroqu inone  Devel oper Rep len i sher 

I D-19R 525 
Metol -Hydroqu i none Developer ID-20 525 
Metol-Hydroqu i none ID-33 526 
Metol-Hydroqu inone Developer ID-36' 526 
Metol Ta nk or Tray Developer I D-3 523 
Microphen Fine Gra i n  Devel oper 505, 539 
Monckhoven's Intens if ier l . ln-4 535 

Perceptol Devel oper 506 
Persulfate Reducer 532 
Phen idone-Hydroqu i none-Borax Fine Grain Deve loper 

I D-68 527 
Phen idone-Hydroquinone-Borax Fine Grain Developer 

Replen i sher ID-68R 528 
Phen idone-Hydroquinone Developer I D-62 527 
Phe n i done-Hydroquinone Devel oper I D-67 527 

PHOTOGRAPHIC PAPERS (Black-and-White) 

l l fobrom 466, 496, 497 
I lloprint Contact 496, 500 
l l loprint Projection 496, 500 

(Continued on following page) 
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ILFORD-Continued 

l lfospeed 466, 503 
NS6, NL6, and NT6 Recording Papers 496 

Photographic Papers, Code Numbers 496 
Photogra ph ic  Papers, Processing Recommendat i ons  

497 
Photographic Papers, Surfaces and Contrasts 497 
Processing Recommendations for l l ford Papers 497 
Proportional Reducer IR-3 532 
Push Process ing 464 
Pyro Soda Deve l oper I D-1 522 
Reci procity, Compensat ion 494 

REDUCERS 

IR-1 Farmer's Reducer 532 
IR-2 Pers u l fate Reducer 532 
IR-3 Proportional Reducer 532 
IR-5 Iodine-Cyanide Reducer 533 

REPLENISHERS 

I D-llR Repl e n i sher 524 

POLAROID 

Aperture a n d  Shutter Values a n d  Corresponding 
Exposure Values 566 

Camera and Film Gu ide  569 

DETAILS OF POLAROID FILMS 

TYPE 

42 580 
46L 590 
47 586 
48 589 
51 579 
52 580 
55 P /N 585 
57 586 
58 589 
87 586 
88 589 
107 586 
108 589 
146L 591 
410 592 
667 586 
668 589 

Development T ime,  general discussion 564 
Development T ime of Films, specif ic 

recommendat ions 577, 578 

Expiration Date of Films 565 
Exposure Values and Corresponding Aperture and 

Shutter Va lues 566 

Facts Common to All Pol aroid Land Films 564 
Fi lm and Camera Gu ide  569 
Film, Deve lopment T ime,  general d iscussion 564 
Fi lm,  Development Time, specific recommendat ions 

564 
F i lm,  Expiration Date 565 
Film, Facts Common to All Polaroid Land F i lms  564 
Film Size and Format Guide 567 
Fi lm,  Speed of 567 
F i l m  Storage and the Effects of Temperature 565 

Fl LMS, STILL (Stack-and-White) 

Type 20, Po l aro id  Land Picture Rol l 571 
Type 32, Pol aroid Land Polapan Picture Ro l l  571 
Type 37, Polaroid Land Polapan Picture Roll 571 
Type 42, Polaroid Land Pol apan  Picture Rol l  571 
Type 46-L, Polaroid Land Projection Film 572, 590 
Type 47, Po l aroid Land Picture Roll 571 
Type 51/High Contrast, Polaroid Land 4 x 5 

Film Packet 571, 579 

ID-19R Replenisher 525 
I D-68R Reple n isher 528 

Safe l ight  Filters 562, 563 
Sc ient i f ic  Mater ia l s  549 thru 560 
Se len i um Toner IT-3 537 
Stain Remover, Developer, for Bromide Prints 533 
Stain Remover, Devel oper, for Films and Plates 533 
Su l fide Toner IT-I 536 

TONERS 

IT-I Sulfide Toner 536 
IT-2 Hypo Alum Toner 536 
IT-3 Se len ium Toner 537 
IT-4 Go ld  Toner 537 
IT-5 Gold Hh iocarbamide Toner 537 
IT-6 Ferricya n ide-lron Toner 538 

Ura nium Intens i f ier  l. l n-5 535 

Warm Tone Developer I D-78 528 

Type 52, Polaro i d  Land Po lapan  4 x 5 
Film Packet 571, 580 

Type 55 P/N, Polaroid Land 4 x 5 F i l m  
Packet 572, 585 

Type 57, Polaroid Land 4 x 5 Film Packet 572 
Type 107, Po l aroid Land Film Pack 571 
Type 146-L, Po l aro id  Land Pol a l i ne Project ion 

F ilm 572, 591 
Type 410, Polaroid Land Polascope Trace 

Recording F i l m  572, 592 

Ft LMS, STILL (Color) 
Type 58, Po laro id Polacolor Land 4 x 5 F i lm 

Packet 575, 589 
Type 88, Polaroid Polacolor Land Pack 

F i l m  575, 589 
Type 108, Po laro id  Pol acolor Land Pack 

Film 575, 589 
Fi lter Factors 574 
Fi l ter, Hal f-Step 574 
Filter, Po lar iz ing 573 
Filter, Polaroid Orange 573 
Filters, To Cut Exposure 574 
Filters, Use In Pairs 574 
Fi l ters, Use with  Po l aroid Black-and-White 

Mater i a l s  573 

Hal f-Step Filter 574 
Introduction to  the Polaroid Section 564 

MP4 Camera, Exposure Gu ide  for 594 

Negatives, Retouching Type 55 577 

Pol a l i n e  Type 146'-L 572, 591 
Pol ariz i ng Fi l ter 573 
Polaroid Orange Filter 573 

SENSITOMETRIC CHARTS 

TYPE 

32 581 
37 581 
42 580 
46-L 590 
47 581 
52 581 
55 P/N 581 
57 581 
87 588 
88 589 
107 581 
410 581 
146-L 582 

(Co11ti1111cd on followi11g page) 
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POLAROID-Continued 

410 581 
667 586 
668 589 

Shutter and Aperture Values and  Corresponding 
Exposure Values 566 

Speed of Fi l m s  567 
Stains and  Their Removal 593 

Storage and the Effects of Tempe rature 565 
Temperature, The Effects of, and Storage 565 
Type 55, Developing Negatives 577 
Type 55 Negatives, Retouching 577 
Using Fil ters  with Pol aroid Black-and-White 

Materia l s  573 

MISCELLANEOUS MANUFACTURERS 

ACUFINE INC. 

Acufine Fil m  Developer 695 
Acu l Fi l m  Deve loper  701 
Autofine Developer 698 

Baumann Index 704 

BEST PHOTO INDUSTRIES INC. 706 

Panthermic 777 706 

BESELER PHOTO MARKETING CO. INC. 

Bese l e r  RP-5 Reversal  Print Chemistry for Kodak 
Ektachrome RC Type 1993 Color Paper 598 

Bese l er CN-2 Co lo r  Negative Chemistry 608 
Bese l e r  2-Step Color Print Chemistry for Kodak 

and other Type A Color Papers 612 
Beseler 2-Step 2 Minute Co lo r  Print Chemistry for 

Agfa and other Type B Color Papers 619 
Bes e l e r  C o l o r  Printing Fi l t e r  Set 624 
Bes e l e r  U l t raFin FD! 625 
Bes e l e r  U l t raFin FD2 627 
Bes e l e r  U l t raFin FD5 629 
Bes e l e r  U l t raFin FD? 633 

Diafine 703 

EOWAL SCIENTIFIC PRODUCTS CORPORATION 

Classification of Films, Edwal 640 
Control l ed  Monobath 658 

Edwal Fil m  C lassification 640 
E l iminator, Hypo 661 

FG7 Autom atic Development 643 
FG7 Deve loper  640 
Film C lassification 640 
Fototints 637 

Hypo Eliminator 661 

8 

Minicol II 650 

Quick-Fix 658 

Stabilization Ch emicals 656 
Stat Paper  Developer 655 
Super 12 Deve loper  647 
Super 20 Developer 648 
Super 111 653 

T.S.T. Developer 651 

ETHOL CHEMICALS, INC. 

Ethol Blue 685 
Ethol 90 689 

LPD Paper Deve l ope r  691 

TEC Compensating Developer 681 

UFG Deve l ope r  675 

H&W CONTROL 

H&W Control 4.5 663 
H&W Maximal 667 

MINMAX 

MinMax Krom-X 713 
Minmax Increase 11. 714 
MinMax Flexitemp 718 
MinMax Factor 719 

MINOX 
Minox B&W & Color Fi l m s  709, 710 

TKO CHEMICAL CO., INC. 

0-Fix 674 
Orbit Bath 673 

Thermometer  Conversion Chart 720 
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DIRECTORY OF MANUFACTURERS 

ACME-LITE MFG. CO. 
4650 W. Fulton St. 
Chicago, 111. 60644 
(312) 379-6860 

ACUFINE, INC. 
439-447 E. Illinois St. 
Chicago, Ill. 60611 
(312) 321-0240 

ADVANCE PRODUCTS CO. 
Central at Wabash 
Wichita, Kans. 6i 201 
(316) 263-4231 

AETNA OPTIX, I NC. 
44 Alabama Ave. 
Island Park, LI., N.Y. 11558 
(212) 889-8570 

AGFA-GEVAERT, INC. 
275 North St. 
Teterboro, N.J. 07608 
(201) 288-4100 

AMERICAN NATIONAL STANDARDS INSTITUTE 
1430 Broadway 
New York, N.Y. 10018 
(212) 868-12ZO 

AMGLO INDUSTRIES, INC. 
5301 Wesley Terrace 
Rosemont, Ill. 60018 
(312) 671-4321 

BEMISS-JASON CORP. 
3250 Ash St. 
Palo Alto, Calif. 94300 
(415) 493-0740 

BERKEY MARKETING COMPANIES, INC. 
25-20 Brooklyn Queens Expressway 
Woodside, New York 11377 
(212) 932-4040 

BESELER PHOTO MARKETING COMPANY, INC. 
8 Fernwood Road 
Florham Park, New Jersey 07392 
(201) 822-1000 

BEST PHOTO INDUSTRIES, INC. 
Bowman Field 
Louisville, Ky. 40205 

B D CO., THE 
P.O. Box 3057 
2011 West 12 St. 
Erie, Pa. 16512 
(814) 453-6967 

BERG COLOR-TONE, INC. 
P.O. Box 16 
East Amherst 
New York 14051 

BOURGES COLOR CORPORATION 
84 Fifth Ave. 
New York, N.Y. 10011 
(212) 924-8070 

BRAUN NORTH AMERICA 
PHOTO PRODUCTS DIVISION 
55 Cambridge Parkway 
Cambridge, Mass. 02142 
(617) 492-2100 

CHEMCO PHOTO PRODUCTS COMPANY 
A DIVISION OF POWERS CHEMCO, INC. 
Glen Cove 
New York 11542 
(516) 676-4000 

CHRISTIE CHEMICAL CO. LTD. 
7995 14th Avenue 
Montreal, Quebec HlZ 3M2 
725-9381 

CLAYTON CHEMICAL CO., DIV. OF APECO 
2100 Dempster 
Evanston, Ill. 60204 
(312) 328-0001 

CODA, INC. 
196 Greenwood Avenue 
Midland Park, N.J. 07432 
(201) 444-7755 

COMPCO CORP. 
1800 N. Spaulding Ave. 
Chicago, Ill. 60647 
(312) 384-1000 

duPONT de NEMOURS & CO., E. I. 
General Services Dept. 
Product Inquiry Ref. Sec. 
1007 Market St. 
Wilmington, Del. 19898 
(302) 774-2421 

DURA ELECTRIC LAMP CO., INC. 
64 E. Bigelow St. 
Newark, N.J. 07114 
(201) 243-0014-0015 

DURACELL PRODUCTS COMPANY 
Div. of P. R. Mallory & Co., Inc. 
S. Broadway 
Tarrytown, N.Y. 10591 
(914) 591-7000 

(Continued on following page) 
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DIRECTORY OF MANUFACTURERS (continued) 

DURO-TEST CORPORATION 
North Bergen 
New Jersey 0704 7 
(201) 867-7000 

EASTMAN KODAK CO. 
343 State St. 
Rochester, N.Y. 14650 
(716) 325-2000 

EDWAL SCIENTIFIC PRODUCTS CORP. 
12120 S. Peoria St. 
Chicago, Ill. 60643 
(312) 264-8484 

EDNALITE CORP. 
200 N. Water St. 
Peekskill, N.Y. 10566 
(914) 737-4100 

ETHOL CHEMICALS INC. 
1808 North Darnen Ave. 
Chiacgo, Ill. 60647 
(312) 278-1586 

FR, DIV. of PHOTOMAGNETICS, INC. 
Photo Products Div. 
420 Commercial Sq. 
Cincinnati, Ohio 45202 
(513) 421-4600 

FR, DIV. of PHOTOMAGNETICS, INC. 
Chemical Div. 
16 Gordon Pl. 
Yonkers, N.Y. 10703 
(914) 375-0600 

FUJI PHOTO FILM, U.S.A. 
350 Fifth Ave. 
New York, N.Y. 10001 
(212) 736-3335 

GAF CORPORATION 
Binghamton 
New York 13902 
(607) 729-6555 

GALLERY 614 
614 West Berry St. 
Fort Wayne, Indiana 46802 
(219) 42Z-6203 

GENERAL ELECTRIC CO., LAMP DIV. 
Nela Park 
Cleveland, Ohio 44112 
(216) 266-2258 

GENERAL PHOTO PRODUCTS CO. 
182 Cole Avenue 
Williamstown, Mass. 01267 
(413) 458-5761 

GTE SYLVANIA 
100 Endicott St. 
Danvers, Mass. 01923 
(617) 777-1900 

HANIMEX (U.S.A.), INC. 
7020 N. Lawndale Ave. 
Chicago, Ill. 60645 
(312) 676-0700 

HARCO INDUSTRIES 
10802 N. 21st Ave. 
Phoenix, Ariz. 85029 
(602) 944-1565 

HARRISON & HARRISON 
6363 Santa Monica Blvd. 
Hollywood, Calif. 90038 
(213) 464-8263 

HEICO, INC. 
Delaware Water Gap 
Pennsylvania 18327 
(717) 4 76-0353 

THE HOLLINGER CORPORATION 
3810 S. Four Mile Run Drive 
Arlington, Virginia 22206 
(703) 671-6600 

HONEYWELL PHOTO PRODUCTS, INC. 
5501 S. Broadway 
P.O. Box 1010 
Littleton, Colo. 80120 
(303) 794-8200 

THE H&W CO. 
Box 332 
St. Johnsbury, Vt. 05819 
(802) 748-8743 

PHILIP A. HUNT CHEMICAL CORPORATION 
Roosevelt Pl. 
Palisades Park, N.J. 07650 
(201) 944-4000 

HUSTLER PHOTO PRODUCTS, I NC. 
P 0. Box 14 
St. Joseph, Mo., 64502 
(816) 233-1237 

( Continued on following page) 
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DIRECTORY OF MANUFACTURERS (continued) 

I LFORD, I NC. 
West 70 Century Road 
P.O. Box 288 
Paramus, New Jersey 07652 
(201) 265-6000 

ITEK GRAPHIC PRODUCTS DIVISION 
1001 Jefferson Road 
Rochester, N.Y. I4603 
(7I 6) 244-5600 

ITT 
Photo Lamp Products 
133 Terminal Ave. 
Clark, N.J. 07066 
(20I) 38I-2828 
(212) 964-7970. 

JAMIESON PRODUCTS CO. 
934I Peninsula Drive 
Dallas, Texas 752I8 
(2I4) 32I-0279 

KMS INDUSTRIES INC. 
P.O. I 778 
Ann Arbor, Michigan 48I06 

LUMINOS PHOTO CORP. 
25 Wolffe St. 
Yonkers, N.Y. 10705 
(9I4) 965-5254 
Telex I3-I575 

MALLORY BATTERY CO. INC. 
South Broadway 
Tarrytown, N.Y. I059I 
(9I4) 59I-7000 

3M COMPANY, PHOTOGRAPHIC PRODUCT DIV. 
3M Center 220-3E 
St. Paul. Minn. 5510I 
(6I2) 733-1110 

JOHN G. MARSHALL MANUFACTURING CO., INC. 
I 67 North 9th St. 
Brooklyn, N.Y. 11211 
(212) 387-6600 

MAY & BAKER LTD. 
Dagenham Essex RMlO 7XS 
England 
Tel. OI-592-3060 

METALPHOTO CORP. 
1853I S. Miles Road 
Cleveland, Ohio 44I28 
(216) 475-0555 

MINMAX 
P.O. Box M 
Harbor City 
California 907IO 
(213) 530-86IO 

MORGAN & MORGAN, INC. 
145 Palisade St. 
Dobbs Ferry, N.Y. I0522 
(914) 693-9303 

NATIONAL AUDIO VISUAL ASSOCIATION 
3I50 Spring St. 
Fairfax, Va. 22030 
(703) 273-7200 

NEG A-Fl LE, I NC. 
P.O. Box 78 
Furlong, Pa. I8925 
(2I5) 348-2356 

NORTH AMERICAN PHILIPS LIGHTING CORP. 
Bank St. 
Hightstown, N.J. 08520 
(609) 448-4000 

PATERSON PRODUCTS l TD. 
2-6 Boswell Court 
London WCI N 3PS 
Tel. OI-405-2826 
Telegrams: Patview London WCI-Telex 897822 

POLAROID CORPORATION 
Cambridge, Mass. 02139 
(6I 7) 864-6000 

POLAROID HOT LINE 
Call Collect: 
(617) 547-5176 
Mon.-Fri., 9 a.m.-4:30 p.m. 
Eastern Time 

RETOUCH METHODS CO., INC. 
P.O. Box 345 
Chatham, N.J. 07928 
(201) 377-1184 

ROCKLAND COLLOID CORP. 
599 River Road 
Piermont, N.Y. 10968 
(914) 359-5559 

ROSCO LABORATORIES, INC. 
36 Bush Ave. 
Port Chester, N.Y. 10573 
(9I4) 937-I300 

(Continued on following page) 
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DIRECTORY OF MANUFACTURERS (continued) 

SEAL, INC. 
550 Spring St. 
Naugatuck, Conn. 06770 
(203) 729-5201 

SOCIETY OF MOTION PICTURE & TELEVISION 
ENGINEERS 
862 Scarsdale Ave. 
Scarsdale, N.Y. 10583 
(914) 472-6606 

SPIRATONE, INC. 
135-06 Northern Boulevard 
Flushing, N.Y. 11354 
(212) 886-2000 

SUPREME PHOTO PRODUCTS 
543 W. 43rd St. 
New York, N.Y. 10036 
(212) 695-4200 

SYLVANIA (See 
GTE SYLVANIA) 

TIFFEN MANUFACTURING CORP. 
71 Jane Street 
Roslyn Heights, N.Y. 11577 
(516) 621·2700 

1 2  

TKO CHEMICAL CO. 
303 South 5th St. 
St Joseph, Mo. 64501 
(816) 232-7194 

TRI-COLOR PRODUCTS 
P.O. Box 371 
Woodland Hills 
California 91364 
(213) 346-1160 

UNICOLOR DIV. PHOTO SYSTEMS, INC. 
P.O. Box 306 
Dexter, Mich. 48130 
(313) 426-4646 

WESTON INSTRUMENTS 
Div. of Daystrom Inc. 
614 Frelinghuysen Ave. 
Newark, N.J. 07114 
(201) 243-4700 

WESTINGHOUSE LAMP DIV. 
Westinghouse Plaza 
Bloomfield, New Jersey 07003 
(201) 465-0222 

XEROX CORPORATION 
Xerox Square 
Rochester, N.Y. 14644 
(716) 546-4500 



The Compact Photo-Lab-Index 

INTRODUCTION 

This ·�Ompact Photo-Lab-Index offers to the professional and amateur photographic v.:orker a yast .collection of essential photpgraphic data in easily used form. 
The.tnfo.i;qrnt10n m 1be ComoacJ Photo-Lab-Index has been extracted from the larger Lifetime Edition, giving the reader important -data-- iii . aneasily. used 

form. 
1'he stibj. :: 'matter is indexed according to manuiacturer, and black edge 

tabs on the pag<;� will aid the reader in locating the products of a specific company. 
There are many useful formulas in the Compact Photo-Lab-Index so that 

the experimenter may compound his own photographic solutions if he wishes 
to do so. 

For further information beyond the scope of this Compact Edition, the 
reader is referred to the larger loose-leaf edition and Supplement Service of the 
Lifetime Edition of the Photo-Lab-Index which is· available from your local 
photographic dealer or from Morgan & Morgan Inc., Publishers. 

Photography is becoming such a vast field of activity that it would be diffi
cult to name all its current applications. This accounts for the multiplicity of 
,formulas required to cover specifically certain phases of photography. Actually 
most photographic formulas are made up of less than a dozen chemical ingredi
ents. They differ from each other chiefly in the proportions of those ingredients. 
Slight changes in these proportions have great effect upon the relative perfor
mance of the solutions. 

As photography increases in popularity, attracting constantly growing num
bers of practitioners, the need for standardized information becomes increasingly 
apparent. Constant additions of new materials, such as films, papers, with their 
respective properties, make it difficult to keep track of all recommended pro
cedures. Adding to this confusion are literally hundreds of "private" brands of 
photographic solutions and procedures containing little known or altogether un
known characteristics, but distinguished by the extravagant· and often imaginary 
claims made for them by their producers and distributors. This situation makes 
it imperative to determine what is to be considered a truly Recommended 
Procedure. After extensive investigation and consultations with outstanding 
impartial experts and constant users of photographic products, it was decided to 
consider that photographic procedure, as "recommended," which is published b) 
the manufacturer of the photographic material is most suitable and best for 
securing consistently satisfactory results. 

ARRANGEMENT OF FORMULAS 
To facilitate their intelligent use and application, all formulas throughout 

the Photo-Lab-Index are offered not only in a uniform typographical arrange
ment, but also in a uniform standard of volume, whenever possible. The standard 
adopted is the U.S. Customary (avoirdupois) unit of volume, 32 ounces ( I  quart), 
and the metric unit of volume of 1 .0 liter (1000.0 ml). These units have been 
found most practical and useful for many reasons: formulas uniformly expressed 
in these units are readily 1mderstood, easily compared with one another, readily 
converted into larger or smaller volumes by simple multiplication or division. 
Especially when a formula is expressed in the metric system, it immediately 
creates a mental picture of the relittive concentrations of the various ingredients, 
as it gives visually a percentual telationship of each ingredient to the total 
volume. The two systems of measurement, the U.S. Customary (avoirdupois) and 
the metric, offer solutions of practically identical concentrations in two methods 
of measurement. It should be remembered th<it, while formulas expressed in 
either 32 ounces or 1 . 0  liter volumes are practically equivalent as far as their 
strength and composition are concerned, they represent distinctly different totals 
of volume. One liter equals 3 3.8 1 fluid ounces while 32 ounces (one quart) equals 
0.9463 liter. 

Only in a few instances were formulas left expressed in larger units of vol
ume than 3 2  ounces or 1 .0 liter, as originally published by the manufacturer, to 
avoid introduction of an error which, due to the pature of the formula, may have 
become cumulative. 
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Names of chemicals used throughout the Photo-Lab-Index ha·ve been stan
dardized. With the exception of trade names given to certain ingredients and rec
ommended by their respective makers, all names of chemicals are those accepted 
in standard textbooks of chemistry. Certain photographic ingredients, such as 
p-Methylaminophenol Sulfate, are offered under a variety of trade names. Ansco 
carries it under the name of Metol; Eastman Kodak Co., under the name of 
Elon; DuPont Co., under the name of Rhodol; The Mallinckrodt Co. names 
their product Pictol; Merck & Co. supply it under the name Photo!. While it 
may be assumed that many of these are interchangeable it seems wiser to use 
ingredients as specified in the formula. 

Similarly, terms such as caustic soda, caustic potash, are replaced by their 
correct chemical names: sodium hydroxide and potassium hydroxide, respectively. 

Spelling of such names as sulfite, sulfate, sulfuric, etc., has been simplified 
by the use of the letter "f" in place of the letters "ph" wherever it appeared 
expedient. Wherever such substitutions might have resulted in misunderstandings, 
the original spelling was left intact. 
CHARACTERISTIC AND CONTRAST INDEX CURVES 

Very few photographers use the unreliable "inspection" method of develop
ment. Time and temperature methods of development are superior for accuracy 
and reproducibility. This method can be used only when controlled conditions 
are established to allow a given film to reach a certain degree of development 
on a predictable basis. Some of the variables are: the film itself, exposure, de
veloper, temperature, agitation, time of development, and fixation. To bring these 
variables under control, standard sensitometric procedures should be used. 
Whenever manufacturers supply characteristic curves or contrast index curves, 
they are published in Photo-Lab-Index. These can be used as a basis for 
deriving control methods for your processing. 

CONTRAST INDEX 
Recommendations for development of films have, in the past, been based on 

development to a specific gamma. Gamma takes into account only the slope of 
the straight line portion of the curve; it ignores the toe and shoulder sections as 
being outside the range of "correct exposure." This approach was both theo
retically satisfactory and practically useful as long as one considered the older 
types of film, used in larger cameras, where fairly dense negatives were pre
ferred for contact printing, and for enlarging in large diffusion type enlargers, on 
simple bromide papers. 

Currently, the trend is to smaller negatives, printed on condenser enlargers, 
on mixed chloro-bromide papers. In general, for such work, a thinner negative 
is preferred, and this thinner negative is attained, not by development to a lower 
gamma, but by using the minimum practical exposure, which implies the use of 
a good deal of the toe portion of the characteristic curve. Modern negative 
materials are designed to be exposed in this manner; unlike the older films which 
had a short sharp toe and a long straight line portion, the newer films have long 
sweeping toes and the straight line section may be substantially curved. When 
making exposures on such films, gamma is not a reliable indicator of the density 
scale of the negative. 

The diagram below shows the characteristic curves of two materials, A and 
B, having different curve shapes, developed to equal gamma. It is not possible 
to print both these negatives on the same grade of paper, since the one on Film A 
has a density range of 1 .00 and the one on Film B has a range of only .78.  

It is  obvious that a new measure of development contrast must be adopted 
if various materials are to be developed in such a way that the resulting negatives 
can all be printed on the same grade of paper. In effect, this is done by drawing 
a straight line on the characteristic curve, connecting the lowest and highest 
density normally used in practice. The slope of this line in analagous to gamma, 
and is  called Contrast Index. Usually the low point of the line is found by 
using an arbitrary low density point of 0.1 above base-plus-fog, ·then finding the 
upper point by striking an arc of 2.0 density units to intersect the characteristic 
1 4  
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curve. A straight line is drawn connecting the two points, and the slope of this 
line is the Contrast Index. 

In the drawing below, the same two films shown in the previous graph have 
been developed to equal Contrast Index of 0 .56; however, to attain this, Film A 
has been developed to a gamma of 0.65 and Film B has been developed to a 
gamma of 0.86.  Both negatives have a density scale of 1 .0  and both will print 
on the same grade of paper. 

For normal paper (Grade 2), a Contrast Index of 0.56 is suitable for printing 
on a diffusion type enlarger, and a Contrast Index of 0.45 will be satisfactory 
with condenser-type enlargers. 

2'0,....---------.-----------.---------.------. 

... -� 1·0 
Q 

LOG EXPOSURE SCALE Of CAMERA IMAGE 

"' "° 
Log Relative Exposure 

For those who are interested in the theoretical and practical implications of 
Contrast Index beyond this necessarily brief explanation, we recommend the 
following: 
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AGFA BLACK-AN D-WHITE 
STILL FILMS 

ISOPAN ISS-ASA 100 
A moderate speed, fine grain, panchro
matic film offering wide latitude in ex
posure and development. Available in 
the U.S. in 1 20 rolls in bulk quantity 
only. 

DIA COPEX R 
A reversal, p anchromatic film for pho
tography in  daylight and artificial light. 
[t produces brilliant transparencies in 
black-and-white which are particularly 
suited for projection to very large 
dimensions. Dia Copex R is capable of 
recording subjects of high contrast. l t 
therefore offers a solution where the 
tone range of any paper available (of a 
maximum tone range of 50 to 1) 
proves to be insufficient. In contrast to 
other miniature films the anti-halation 
layer is between the base and the 
emulsion, and thus stops the light from 
reaching the base and producing hala
tion. The anti-halation layer completely 
disappears in the reversal bath. 

The processing of Dia Copex R can 
be carried out only by one of the au
thorized Agfa-Gevaert laboratories 
shown on the list of addresses enclosed 
with each film. Available in 35mm 
only. 

AG FA COLOR STILL FILMS 

AGFACHROME CT 18 
ASA-Daylight 50, Tungsten 12 
A very fine-grain, medium-speed, color 
transparency film b alanced for 5500 K 
exposure (daylight, electronic flash or 
blue flash bulbs) without a filter and 
for tungsten (3200 K) with a Kodak 
Filter No. 80A. Available in 35mm, 
120 rolls, 126 cartridges. 

AGFACOLOR CNS 
ASA-Daylight 80,  Tungsten 20 
A double-masked, very fine-grain color 
negative film balanced for daylight ex
posure without a filter and for tungsten 
(3200 K) exposure with a Kodak Filter 
No. 80A. Available in 35mm, 120 rolls, 
126 cartridges. Sold with processing 
included. 

AGFACHROME CT- 1 8  ASA 50 
Reversal Color Film 

GEN ERAL PROPERTI ES 
Agfachrome CT- 1 8  is a reversal type 
color film producing color transparen
cies for projection and other uses. It is  
designed for daylight exposure without 
filters, and is sold with processing and 
mounting included. Available in 35mm, 
120 rolls, 1 26 cartridges. 

FILM SPEED 
Daylight-ASA 50 No filter required. 
Tungsten (3200 K)-ASA 12 With 

Filter No. 80A 

DAYLIGHT EXPOSURE TABLE 

Lens Opening and Exposure Value With Shutter 
1/100 to 1/125 seconds 

Subjects 
Beach, snow scene 
Open landscape 
Landscape with foreground 
Persons outdoors 
Portraits in shadow 

FILL-IN FLASH OUTDOORS 

Bright Sun 
fl 16 ( 1 5) 
fill ( 1 4) 
f/ 8- 1 1  ( 13Y2 )  
f/ 8- 1 1  (1 3\12) 
f/ 5.6 ( 1 2) 

Hazy Sun 
f/ 1 1  ( 1 4) 
f/8 ( 13) 
f/5.6-8 ( 1 2Y2)  
f/ 5 .6-8 ( 1 2Y2 ) 
f/4 ( 1 1 )  

Heavy Overcast 
f/ 8 ( 1 3) 
f/5.6 ( 1 2) 
fl 4-5. 6  (1 P/2) 
fl 4-5.6 (1 IJ/2 ) 
f/2.8 ( 1 0) 

Blue flash lamps or electronic flash can 
be used to fill  in harsh shadows when 
exposing outdoors in bright sunlight. 

Use the table below to set lens open
ings and shutter speeds for various flash 
lamps. 

( Co11ti1wcd u11 follu11;i11g page) 
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Bowl-Shaped Distance Lens Shutter 
Blue Bulb Type Reflector Size in Feet Opening Speed 
5B, 25B 3-inch 5-S 22 1 /25 
M5B, M25B 3-inch S- 1 2  22 1 /25 
5B, 25B 4-inch 12-lS  16  1 /50 
1 l B, 40B, 22B 6-7-inch 1 2- I S  22 1 /25 
2B 6-7-inch 1 6-22 1 6  1 /50 
UNIT OUTPUT 
EFFECTIVE CANDLE-
POWER SECONDS 350 500 700 1 000 1 400 2000 2SOO 4000 5600 
GUIDE NUMBER 3 6  45 50 60 72 S5 100 125  1 45 
Synchronization X or F M Focal-

plane 
Between Lens AG-lB MSB, SB llB 2B or Shutter 6B or 
Shutter Speed M2B M25B 

1 / 25-1 /30 S5 1 1 0  
1 /50- 1 / 60 1 00 

1 /  I 00- 1 /  125  
1 / 200-1 /250 

ELECTRONIC FLASH GUIDE 
NUMBERS 

or 25B 

1 1 0 
100 
90 
70 

Trial exposures with various electronic 
flash units may be estimated from the 
table below, but some correction will 
probably have to be made due to vari
ation in unit efficiency and reflector 
design. An S I A  filter may be used to 
compensate for the excessive blue out
put of some electronic flash units. 
FLASH EXPOSURE GUIDE 
NUMBERS 
Guide numbers for blue fiash lamps 
are given in the table below; they also 
apply to the same lamps without blue 
coating, if an SOC filter is used over 
the camera lens. 
RECI PROCITY FACTOR 
Neutral color balance is based on an 
exposure of l / 1 25 second. Longer ex
posures may tend to produce a slight 
shift to warmer tones; shorter exposures 
tend to cooler tones. 
FILTERS 
The following filters may be used with 
Agfachrome:  

Skylight Filter-Useful for obtaining 
extra contrast in  photos at high alti
tudes and at the beach, where ultra
violet rays may result in excessive blue
ness. 

No. SOC Filter-Use this filter when 
lighting with clear flash bulbs only. 
Blue flash bulbs require no filter. 

or 40B 22B Speed 26B 

1 40 1 60 1 / 50 S5 
1 20 1 40 1 / 1 00 52  
1 1 0 1 20 1 /250 32 

90 1 1 0  

No. SOB Filter-Use when lighting 
with photoflood lamps of 3400 K 
rating. 

No. 8 1 A  Filter-New electronic flash 
units whose lighting elements are not 
yet broken-in may cause excessive 
blueness. This filter corrects the blue
ness. 

PROCESSIN G  

Agfachrome CT- l S  i s  sold with pro
cessing and mounting included in the 
purchase price for processing in Agfa's 
own processing stations. 

SPECIAL ASA 1 00 PROCESSING 

Wherever light. sources are limited, or 
to create special effects, Agfachrome 
CT 18 can be exposed at ASA 1 00 
with special processing at the Agfa
Gevaert Processing Laboratory, Flush
ing, New York. Keep in mind, though, 
that the optimum quality of Agfa
chrome CT is obtained when used at 
ASA 50 with normal processing. If the 
speed boosting service is selected, the 
entire roll of film must be exposed at 
ASA 100. There is an additional charge 
for this service, and the aluminum con
tainer for the film must be clearly 
labeled, "ASA 1 00 PROCESSING." 
For additional information contact: 
Agfa-Gevaert Processing Laboratory, 
Inc., P.O. Box 7 1 1 ,  Flushing, New 
York 1 1352. 

( C:o11ti11 1n:rl u11 fullu1d11g page ) 
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SPECTRAL CHA RACT E R I STICS 

C> 0 

1 --

AGFACOLOR CNS 
Color Print F i lm for Daylight 
Exposures 

ASA D 80 

G ENERAL PROPERTIES 

wave length 

A double-masked, very fine-grain color 
negative film designed for exposure by 
daylight, electronic flash and blue flash
bulbs (approx. 5 ,500 K) and xenon 
lighting. CNS film has a gamma of 
0.58 when developed in accordance 
with instructions. Highly effective pro
tection against halation by a layer of 
colloidal silver beneath the emulsion 

Light Output of Unit 
(Candlepower-

SENSITOMETRIC CU RVES 

-4.0 -3.0 -2.0 1 .0  

yellow 
magenta
cyan 

� log exposure (lux sec) 

0 
8 

1 

layers. Available in 35mm, 1 20 rolls 
and 1 26 cartridges. 

ELECTRONIC FLASH GUIDE 

The guide numbers given below are 
approximations, since variations may 
occur with different types of electronic 
flash equipment. 

seconds) 350 500 700 1 000 1 400 2000 2800 4000 5600 8000 
Guide Number 
for Trial 32 40 45 55 65 80 95 1 1 0  130 1 60 

EXPOSU R E  G U I D E :  F O R  B L UE F LASH BULBS 

1 8  

Guide I Reflector Flash
No; 1 TypH bulbs 

"Pon1hed bowl refle�lor. 

CNS F i ln1 

( Continued 011 following page ) 
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USE OF FILTERS 
There is no need to use correction 
filters on the camera. Neutral prints are 
obtained by the use of suitable printing 
filters. 

For exposures at high altitudes or at 
the seaside we recommend a colorless 
UV filter which requires no increase in 
exposure time. In addition, a polarizing 
filter can be used to reduce reflections. 

PROCESSING 
Darkroom Lighting 
Total darkness or Agfa Darkroom Safe
light Screen G 4 (formerly 1 7 0), 1 5  
watt lamp 30 in. away. 

' 

Effect in print: 
Yellow: 
Blue: 
Green: 
Magenta: 

more saturated 
lighter 
less blue 
less yellow 

The red mask eliminates red second
ary density of the cyan dye. 

Effect in print: 

Prints 
The best prints and enlargements are 
obtained from CNS negatives by using 
Agfacolor Paper MCN 1 1 1 .  

Black-and-white prints from CNS 
film do not yield satisfactory results. 

Masking 
The masks form automatically in the 
bleaching bath according to negative 
gradation and density resulting during 
color development. 

Yellow secondary density of the ma
genta dye is eliminated by the yellow 
mask. 

compared with 
prints from 
unmasked negatives 

Red: 
Magenta: 
Green: 

more saturated 
rather more 

saturated 
less degraded 

compared with 
prints from 
unmasked negatives 

SENSITIZATiON 

� 
� c 1J! 
! 
i 

�o 

1,0 

CNS 
equal-energy spectrum 

( C011ti11w.:d o n  follmd11g page } 
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AGFA BLACK-AND-WHITE 
PAPERS 

AGFA BROVIRA 
Agfa Brovira i s  a standard enlarging 
speed paper used for all kinds of pho
tography. It is  available in both single 
and double weight, six degrees of con
trast, and a variety of surfaces. Image 
tone of Brovira is neutral black on 
white stock. The white paper base con
tains an optical brightening agent which 
produces a brilliant white in  the high
lights. 

AGFA PORTRIGA RAPID 
A chlorobromide enlarging paper of 
moderate speed yielding warm black to 
brown-black image tones, in  double 
weight glossy and fine-grain semi-matt 
surfaces for salon prints, portraits, etc. 

AGFA CONTACTONE 

Contactone is a fast contact paper, also 
suitable for projection printing in ma
chines having a sufficiently strong light 
source. It features simple processing, 
and extreme resistance to fogging or 
staining. 

DEVELOPMENT OF AGFA PAPERS 

Agfa papers respond well to almost 
any conventional paper developer, pro
ducing tones from black to brown
black.  Several developers producing 
very warm black to chocolate brown 
and even olive brown colors are given 
in this section. 

SURFACES AND CONTRASTS OF AGFA 
BLACK-AND-WHITE PAPERS 

Brovira 

Portriga Rapid 

Contactone 

CONTRAST G RADES OF 
AGFA PAPERS: 
1 :  Extra soft 
2: Soft 
3: Medium soft 
4: Normal 
5: Hard 
6: Extra hard 

20 

Glossy 

1 
SW, WH 
1 ,2,3,4,5,6 
1 1 1  
DW, WH 
1 ,2,3,4,5,6 

111 
DW, WH 
2,3,4 

1 
SW, WH 
0, 1 ,2,3 
111  
DW, WH 
1 ,2 

White 
Fine-Grained 

Luster 

119 
DW, WH 
2 ,3 ,4,5 

White 
Fine-Grain 
Semi-Matt 

118 
DW, WH 
2,3,4 

STOCK COLOR OF AGFA PAPERS 
WH: White with brightener for maxi

mum highlight brightness 

SW: Single weight 
DW: Double weight 

{ L'u11ti 1wetl un JuJ/uu.; ing page ) 
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AGFACOLOR MCN I l l  PAPER 

GENERAL DESCRIPTION 

Agfacolor Paper Type MCN III is a 
high-speed color paper for pnntrng 
color negative materials. MCN III i s  
suitable for  amateur photo finishing 
and professional applications. It is 
available in standard sheet and roll 
sizes. 

EMULSION STRUCTURE 

Upper layer: 
sensitive to blue light, develops yel
low dye 

Middle layer: 
sensitive to green light, develops 
magenta dye 

Bottom layer: 
sensitive to red light, develops cyan 
dye 

MAXIMUM SENSITIVITIES 

Blue sensitive layer: 
approx. 455 millimicron 

G reen sensitive layer: 
approx. 550 millimicron 

Red sensitive layer: 
approx. 700 millimicron 

SAFELIGHT FILTER 

Agfa-Gevaert 0 8 (transmission maxi
mum at 580 millimicron) 

PROCESSING TIMES AND SEQUENCES 

NOTE: Safelight filters of other manu
facture can be used, provided they have 
similar spectral transmission character
istics. We recommend testing your 
safelights. 

STORAGE 

Refrigeration re<.:ommended. (Tempera
tures below 50°F) 
Note: 
Treatment 111 stop-fix, bleach fix, sec
ond wash and stabilizer may be ex
tended, if this is  more practical due to 
the design of the processing equipment. 

Caution: Do not use brass tanks or 
other brass parts with bleach fix. 

KEEPING PROPERTIES OF 
AGFA COLOR PAPER CHEMICALS 

Mixed in stoppered bottles 
Developer-! month 
Secondary Solutions-3 Months 
Keeping properties of solution in a 

well-replenished processing line are ex
cellent. 

CAPACITY OF SOLUTIONS WITHOUT 
REPLENISHMENT 

Developer-40 8x1 0's per gallon 
Secondary Solutions-1 20-Sxl O's 

per gallon 

(Continuous processors, Basket lines and Tray Processing) 

77°F 
Time 

Developer Pa 1/ 60 3 min. 

After Rinse % min. 

Stop-fix PPa II/KM 1 %  mm. 

Bleach-fix PPa III/KM 3 Y:z min. 

Wash 5\14 min. 

Stabilizer Pa VI S 1 %  min. 
( Co1 1 f i 1 1 1n'cl 011 follutcing page ) 

85°F 
Time 
2 min. 

Yz min. 

1 min. 

2 min. 

5 min. 

l min. 

D 
A 
R 
K 

L 
I 
G 
H 
T 

2 1  
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AGFACOLOR MCN 1 1 1  PAPER (continued) 

REPLENISHING RATES 

Solution Per Sheet 
8" x 10" 

Per Foot* 
3'h" Wide 

Developer Replenisher 
Stop-fix Replenisher 
Bleach-fix 
Stabilizer Replenisher 

RPa 60 
RPPa lI/KM 
PPa Ill/KM** 
RPa VI S 

22ml 
28ml 
28ml 
22ml 

l l ml 
14ml 
14ml 
l lml 

*To obtain 5" rates, multiply the 3 Y2 "  rates by 1 .43. Likewise, to obtain rates 
for 8" paper use 2.29. 

"*Ble ach-fix is replenished with starter solution. 

PREPARATION OF SOLUTIONS 
The preparation of the different starter 
and replenisher solutions is very simple. 
Each compohent of a mix is identified 
by a Jetter. When preparing the solu
tion, the various parts are simply dis
solved in alphabetical order. The label 
on each chemical kit gives complete 
instructions for mixing.  

When making a stabilizer, or a sta
bilizer-replenisher, formaldehyde (which 

is not part of the kit) should be added 
to the mix.  The recommended quan
tity to be added is given on the label 
of the stab i l izer kit. 

With the use of a pressure ferro
typer, the formaldehyde to be added 
to stabilizer and stabilizer-replenisher 
should be reduced to 1 oz. per gallon. 
A higher concentration may result in 
poor gloss. 

PRINT DEFECTS AND THEIR CAUSES 

Print Defects 

Gradual loss of density 

Gradual gain of density 

Less density, 
Possibly blue sbadows, 
Lower contrast. 

High density 
Possibly yellow shadows, 
Higher contrast. 

Low density, 
Low contrast, 
Green shadows. 

Stain, gray or gray-yellow, Increase 
in overall density and contrast 

Causes 

Sign of under-replenishment of developer 

Sign of over-replenishment of developer 

Low developing temperature; 
Under-replenishment; 
Developing time too long. 

High developing temperature; 
Over-replenishment; 
Developing time too long. 

Developer heavily under
replenished. pH too low. 

Developer heavily over-replenished. 

( Cont iiwc:<l rm fulfuu;i11g JWgc ) 
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PRINT DEFECTS AND THEIR CAUSES (continued) 

Whites have heavy yellow cast 

Very light and green prints 

Color balance shifting during the 
day from red toward cyan 

Density and contrast normal, but 
color balance too b lue, especially 
in shadows. 

Heavy staining, possibly 
all colors, partially or 
over entire area. 

Stain gray or gray-yellow 

Red shadows 

Red shadows, 
Whites gray-yellow, 
Colors possibly have wmewhat 
higher gray content. 

Whites, cyan or gray 

NOTE: Whenever the developer is 
found to be contaminated, the replen
isher should also be checked, since the 
contamination could have originated 
from the replenisher. 

When a processing error is traced to 
the bleach-fix and this bath is being 
changed, it is advisable to also change 
the stop-fix. 

AGFACOLOR PAPER 
CONTROL STRIPS 

MCNIII test strips to be used i n  the 
control of the paper processing are · 
available in packages of 25. The size 

Contamination of developer with 
stop-fix or bleach-fix. 

Contamination of developer with 
formaldehyde. 

Heavy oxidation of developer during 
night or weekend. (Turn off pumps 
overnight, possibly add replenisher 
before starting in the morning.) 

Insufficient after-development in first 
wash. (Increase wash time, decrease wash 
rate, do not use squegee between 
developer tank and wash tank.) 

Traces of stop-fix in wash 
after developer. 

Stop-fix and bleach-fix under-replenished. 

pH of bleach-fix too low; temperature 
too low; u nder-replenished, 
time too short. 

Heavily under-replenished 
bleach-fix. 

Insufficient wash; insufficient formal
dehyde i n  stabilizer; prints possibly 
washed again after treatment in stabilizer. 

of the pre-exposed materials is 3 Y2 "  x 
l 03,4 ''. 

A factory-processed master is en
closed with each package, as well as 
instruction for the evaluation. 

23 
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PROCESSING TIME FOR RAPID DRUM TYPE 
PROCESSO RS (77F) 

Pre-rinse (water in tray) 1h min. 1h min. 

Developer 21h min. 

Wash 

Stop-fix 

Bleach-fix 

Wash 

Stabilizer 

AGFACOLOR MCN 310 AND 
MCS 31 7 PAPERS 

1h min. 

1 min. 

2 min. 

2 min. 

1 min. 

D 
A 
R 
K 

L 
I 
G 
H 
T 

MCN 310 
Agfacolor Paper MCN 3 10 is  a resin 
coated, self-glossing, high speed color 
paper designed for printing color neg
atives for photofinishing use. Available 
in rolls only. 

paper designed for portrait printing. 
Available in rolls only. 

MCS 317 
Agfacolor Paper MCS 3 1 7  is a resin 
coated, silk surface, high speed color 

AGFACOLOR PROCESS 85 

Solution 
DEVELOPER 82/85 CD 

*BLEACHFIX 85/86 BX-R 
WASH 
FINAL BATH 85 FI 
SPRAY WASH 

*FOR STARTER SOLUTIONS ADD 

REPLENISHERS 

DEVELOPER 
BLEACHFIX 
FINAL B ATH 

REPLENISHER RATES PER 
SQ. METER 

DEVELOPER 
BLEACH FIX 
FINAL BATH 

85 CDR 
85/86 BXR 
85 FI 

85 CDR 
85/86 BX-R 
85 FI 

SAFELIGHT 
Agfa-Gevaert 08. 

STORAGE 
Below 50 F.  

PROCESSING 
Agfacolor process 85 .  

85BX-S. 

Time 
1 min. 50 sec. 
2 min. 45 sec. 
2 min. 45 sec. 

200 ml 
300 ml 
300 ml 

55 sec. 
5 sec. 

( Cu11ti111u.:d un fulluu;i11g page ) 
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AGFACOLOR PROCESS 82 

DEVELOPER 
*STOP FIX 

WASH 
BLEACHFIX 
WASH 

* *FINAL BATH 
RINSE 

82/ 85 CD 
82SX-R 

82BX 

82FI 

*FOR STARTER SOLUTION ADD 82SX-S. 

REPLENISHER$ 

DEVELOPER 
STOP FIX 
BLEACHFIX 

* *FINAL BATH 

82 CDR 
82 SX-R 
82 BX 
82 FI 

3 min. 
1 min. 
1 min. 
3 min. 
5 min. 
1 min. 
5 min. 

85 F. 
85 F. 
85 F. 
85 F. 
85 F. 
85 F. 

* *PLUS ADDITION OF 3 7 %  FORMALIN. SEE LABEL FOR A MOUNT 
TO BE ADDED. 

REPLENISHMENT RATES PER 
SQ. METER 

DEVELOPER 
STOPFIX 
BLEACH FIX 
FINAL BATH 

82 CDR 
82 SX-R 
82 BX 
82 Fl 

260 ml 
520 ml 
520 ml 
390 ml 

AG FA-GEVAERT PHOTOGRAPHIC FORMULAS 

N EGATIVE DEVELOPER-Agfa 8 
Glycin, Normal Contrast 

Warm Water (125 F or 52 C) . . . . . . . . . • . . . 24 ounces 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . .  l 83 grains 
Glycin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30  grains 
Potassium Carbonate . . . . . . . . . . . . . . . . . . . .  365 grains 
Add cold water to make . . . . . . . . . . . . . . . . . 32 ounces 

Develop medium speed films from 10 to 1 2  minuteo at 68 F (20 C) 

FINE G RAIN DEVELOPER-Agfa 14 
Metol-Sulfite, Soft Working 

Warm Water ( 1 25 F or 52 C) . . . . . . . . . . . . • 24 ounces 
Elon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 grains 
Sodium Sulfite, desiccated . . . . . . . . . . . .  2 oz. 365 grains 
Sodium Carbonate, monohydrated . . . . . . . . . 18 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . .  7 112 grains 
Add cold water to make . . . . . . . . . . . . . . . . . 32 ounces 

7 50.0 m l  
1 2 .5 grams 
2 .0  grams 

25.0 grams 
1 .0 liter 

7 50.0 ml 
4.5 grams 

�5 .0  grams 
l .2 gran1s 
0.5 grams 
1 .0 liter 

Develop from 10 to 20 minutes depending on type of film and cont rast desired. 
( Cf l 1 1 f i 1 1 1wt! 1 1 1 1  f11ffn11:i11g pagt: ) 
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TROPICAL FIN E  GRAIN DEVELOPER-Agfa 1 6  
Warm Water ( 125  F o r  5 2  C) . . . . . . . . . . . . 2 4  ounces 
Elon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 grains 
Sodium Sulfite, desiccated . . . . . . . . . . . 3 oz. 145 grains 
Sodium Carbonate . . . . . . . . . . . . . . . . . . . . . .  1 7  5 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . 45 grains 

Then add slowly to
. 

avoid caking: 
Sodium Sulfate, anhydrous . . . . . . . . . . . 1 oz. J 45 grains 
Add cold water to make . . . . . . . . . . . . . . . . . 32 ounces 

Developing times: 

750 .0 ml 
6.0 grams 

1 00 .0 grams 
1 2.0  grams 

3 . 0  grams 

40.0 grams 
1 .0 liter 

65 F ( 1 8  C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 lo 1 1  minutes 
75  F (24 C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 minutes 
85 F (29 C) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 minutes 

HIGH CONTRAST DEVELOPER-Agfa 40 
For Films and Plates 

Warm Water (125 F or 52 C) . . . . . . . . . . . . . 24 ounces 
Elon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 grains 
Sodium Sulfite, desiccated . . . . . . . . . . 1/2 oz. 44 grains 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . 37 grains 
Potassium Carbonate . . . . . . . . . . . . . . 1h oz. 44 grains 
Add cold water to make . . . . . . . . . . . . . . . . . 32 ounces 

Development time 4 to 5 minutes. 

PAPER DEVELOPER-Agfa 1 00 
For Normal Contrast 

Warm Water ( 1 25 F or 52 C) . . . . . . . . . . . . . 24 ounces 
Elon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J 5 grains 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . .  1 80 grains 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . 45 grains 
Sodium Carbonate monohydrated . . . . . . . . . 1 ounce 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . 1 5  grains 
Add cold water to make . . . . . . . . . . . . . . . . . 32 ou nces 

Use full strength; develop 1 -2 minutes. 

SOFT PAPER DEVELOPER-Agfa 1 05 
For Low Contrast 

Warm Water ( 125 F or 52 C) . . . . . . . . . . . .  . 

Elon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium Sulfite, desiccated . . . . . . . . . . . . . . .  . 

Potassium Carbonate . . . . . . . . . . . . . . . . . . .  . 

Potassium Bromide . . . . . . . . . . . . . . . . . . . . .  . 

Add cold water to make . . . . . . . . . . . . . . . .  . 

24 ounces 
45 grains 
1/2 ounce 
!12 ounce 

6 grains 
32 ounces 

Use full strength; develop 1 lh minutes. 

HARD PAPER DEVELOPER-Agra 1 08 
For High Contrast 

Warm Water 125  F or 52 C) . . . . . . . . . . . . . . 24 ounces 
Elon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 5 grains 
Sodium Sulfite, desiccated . . . . . . .  1 oz. 1 45 grains 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . 88 grains 
Potassium Carbonate . . . . . . . . . . . . . . . 1 oz. 1 45 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . 30 grains 
Add cold water to make . . . . . . . . . . . . . . . . . 32 ounces 

Use full strength; develop 1-2 minutes. 

( Cu11ti1 1 ucr/ 1111 f11/1111611g pugc: ) 
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750 .0  ml 
1 . 5  grams 

1 8 . 0  grams 
2 .5  grams 

1 8 .0 grams 
1 .0 liter 

7 50.0 ml 
1 .0 gram 

1 3 .0 grams 
3 .0  grams 

3 0.0 grams 
1 .0 gram 
1 .0 liter 

750.0 ml 
3 . 0  grams 

1 5 .0 grams 
1 5 .0 grams 

0.4 grams 
1 .0 liter 

750.0 ml 
5.0 grams 

40.0 grams 
6.0 grams 

40.0 grams 
2.0 grams 
I .0 liter 
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BROWN TONE PAPER DEVELOPER-Agfa 1 20 

STOCK SOLUTION 

Warm Water ( 1 25 F or 52 C) . . . . . . . . . . . . . 24 ounces 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . 2 ounces 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . 350 grains 
Potassium Carbonate . . . . . . . . . . . . . . . 2 oz. 290 graiRS 
Add cold water to make . . . . . . . . . . . . . . . . . 3 2  ounces 

750.0 ml 
60.0 grams 
24.0 grams 
80.0 grams 

1 .0 liter 

This developer wil l produce a variety of brown to warm black tones on various 
papers depending on di lution and exposure time. The following table lists the 
dilution and exposure for various tones on Agfa papers. 

Development Conditions for Agfa Developer 1 20 

Paper 
type 

Development 
time at 

Image tone Exposure time Dilution 68 F (20 C) 

Brovira 
Portriga 
Rapid 

warm black 
brown-black 

normal* 
1 112 x longer 
than normal* 

1 : 5 
1 :4 

4-5 minutes 
3 minutes 

*By normal exposure is to be understood the exposure required to produce the 
best possible print when developed for 1 - l \/2 minutes in  Agfa 1 00. 

BROWN TONE DEVELOPER-Agfa 123 
For Portrait Papers 

STOCK SOLUTION 

Warm Water ( 1 25 F or 52 C) . . . . . . . . . . . . . 24 oz. 750.0 ml 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . 2 oz. 60.0 grams 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . 3 50 grains 24.0 grams 
Potassium Carbonate . . . . . . . . . . . . . . . 2 oz. 290 grains 80.0 grams 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . 3 6 5  grains 25.0 grams 
Add cold water to make . . . . . . . . . . . . . . . . . 3 2  ounces 1 .0 liter 

This developer produces tones ranging from brown black to olive brown on Por
triga Rapid paper depending on dilution and exposure. The table below gives the 
typical development conditions for the various tones. 

Development Conditions for Agfa Developer 123 

Development 
Paper time at 
type Image tone Exposure time Dilution 68 F (20 C) 

Portriga a) brown- 21h x longer 1 : 1  2 minutes 
Rapid black than normal* 

b) neutral 2 x longer 1 :4 5-6 minutes 
to sepia than normal* 
brown 

The term "normal exposure" means the exposure required to produce the 
best possible print when developed for 1 - 1  Yi minutes in Agfa 1 00. 

( C:o11l i 11w:d n11 /ollnivi11g, 1u1ge ) 
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STOP BATH-Agfa 200 

For Papers 
Glacial Acetic Acid (99 % )  . . . . . . . . . . . . . . . 5 fl. drams 
Cold water to make . . . . . . . . . . . . . . . . . . . . . 32 ounces 

STOP BATH-Agfa 201 

For Films 
Potassium Metabisulfite . . . . . . . . . . . . .  1 oz. 145 grains 
Cold water to make : . . . . . . . . . . . . . . . . . . . . 32 ounces 

ACID FIXING BATH-Agfa 300 

Non-Hardening, for Papers 
Warm Water ( 1 25 F or 52 C) . . . . . . . . . .  24 ounces 
Sodium Thiosulfate (Hypo) . . . . . . . . . . 6¥1 ounces 
Potassium Metabisulfite . . . . . . . . . . . . Y2 oz. 70 grains 
Add cold water to make . . . . . . . . . . . . . . . . . 32 ounces 

ACID HARDENING FIXiNG BATH-Agfa 302 

For Films and Papers 

Warm Water ( 1 25 F or 52 C) . . . . . . . . 24 ounces 
Sodium Thiosulfate (Hypo) . . . . . . . . . . . . .  63/,i ounces 
Potassium Metabisulfite . . . . . . . . . . . . Y2 oz. 70 grains 
Potassium Alum . . . . . . . . . . . . . . . . . . . . . . . . Y2 ounce 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . 1;4 ounce 
Glacial Acetic Acid 99% . . . . . . . . . . . . . . . . 3 fl.  drams 
Add cold water to make . . . . . . . . . . . . . . . . . 32 ounces 

RAPID FIXING BATH-Agfa 304 

For Films and Plates 
Warm Water ( 125  F or 52 C) 24 ounces 
Sodium Thiosulfate (Hypo) . . . . . . . . . . . . . .  63/,i ounces 
Ammonium Chloride . . . . . . . . . . . . . . .  1 oz. 290 grains 
Potassium Metabisulfite . . . . . . . . . . . . Y2 oz. 70 grains 
Add cold water to make . . . . . . . . . . . . . . . . .  32 ounces 

HARDENING BATH-Agfa 400 

Potassium Alum . . . . . . . . . . . . . . . .  3 oz. 145 grains 
Cold water to make . . . . . . . . . . . . . . . . . . . . . 32 ounces 

HARDENING BATH-Agfa 401 

20.0 ml 
1 .0 liter 

40.0 grams 
1 . 0  liter 

750.0 ml 
200.0 grams 

20.0 grams 
1 . 0  liter 

750.0 ml 
200.0 grams 

20.0 grams 
1 5 .0 grams 

7 . 5  grams 
1 2.0 ml 

1 .0 liter 

7 50.0 ml 
200.0 grams 

50.0 grams 
20.0 grams 

1 .0 liter 

100.0 grams 
1 .0 liter 

Formalin (40% Formaldehyde) . . . • . . . . . .  3% fl. ounces 1 20.0 ml 

28 
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HARDENER-Agfa 402 
For Extreme Hardening 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6  ounces 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6  ounces 

500.0 ml 
500.0 ml 
1 20.0 ml Formalin (40% Formaldehyde) . . . . . . . . . . .  3* fi. ounces 

Immerse film or plate for from 5 to 1 0  minutes for maximum hardening. 

PROCESSING OF AGFACOLOR N EGATIVE FILMS 

Proces· Work. cap. 
Spec. grav. sing Process. per litre 

\fresh times tcmperat. (without 
Baths Code solution) in min. tC) replen.) 

Ac Film Developer S N PS I 1 .065-1 .070 8CD 20 ± 0.2 6 films 
Ac intermediate NZW 1 .025- 1 .030 40 20 ± 0.5 6 films 
Bath for negative 
Film (addn1on of 
30 ml. !'H'S l/ Iller 
First Wash 14� 17 ± 3 
(thorough) 
Ac Bleaching Bath N 11 1 .050-1 .055 6© 20 ± 0.5 6 films 
for negative film 
second wash 6 1 7  ± 3 
(thorough) 
Ac Fixing Bath for N III 1 .090-1 .095 6® 20 ± 1 6 films 
negative film 
Final Wash 
(thorough) 
Agta Agepon Final 
Bath 0.5 % 

NOTES: 

CD Development time depends on agi
tation of the films in the processing 
system (tank or machine) and may be 
varied between 7 and 9 minutes ac
cording to the result of sensitomeLric 
tests. Sensitometric test strips can be 
supplied in packets containing 25. 

ln larger tank systems it  is necessary 
to provide nitrogen gas agitation of the 
developer (in addition to any forced 
circulation). Pressure setting at reduc
tion valve on the gas cylinder approx. 
7 lb. sq. i n. ,  magnetic valve timer 
adjusted to nitrogen bursts lasting 2-3 
sec. with intervals of 1 5-20 sec. The 
holes in the tubes from which the gas 
emerges must be arranged obliquely 
towards the base of the tank and placed 
so as to ensure even distribution of 
nitrogen bubbles over the entire area 
covered by the tank. Developer replen
isher lRNPS) should be used for re-

1 0  1 7  ± 3 
20 ± 1 1 0  films 

plenishment of Film Developer S in 
machine and deep tank processing. 
Every time a fresh solution of the bath 
1s prtparecl, spec1nc gravrnes should be 
checked in order to make quite certain 
that concentrations are correct (avoid
ance of compounding errors). 

0 Agfacolor Negative intermediate 
Bath must be given an addition of 30ml 
Ag, acolor Film Developer S per liter 
when preparing the solution. 

Agfacolor Intermediate Bath controls 
subsequent development of the films 
after the development process proper 
in Film Developer S; nitrogen gas agi
tation should therefore be provided in 
the Negative Intermediate Bath tank 
as for the developer. 

If necessary the time in the Inter
mediate Bath may be varied between 3 
and 5 minutes to suit the number of 

( Cunti1wct/ un fullvu.;ing page ) 
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cycles and cycle time of frame develop
ing machines. The temperature of the 
bath must be 20 C ± 0.5 and thorough 
agitation of the films in the Intermed
iaLe Bath is very important to ensure 
uniform results. Normal working so
lution not containing developer is used 
to replenish the Intermediate Bath. 

® The fin;t wash must completely re
move developing agents from the films, 
OLherw.se a" excessive, magenta fog 
(bleaching fog) occurs in the bleaching 
bath. To ensure satisfactory removal of 
traces or deve10per, the washlllg opera
tio.1 should, where possible, be split up 
among 3 tanks with a separate flow 
of water, washing for 5 minutes in each 
tank. In this case washing intensity 
should be adjusted so that the flow of 
water is at least 5-6 liters per minute. 
In  certain cases (dependent on compo
sition of the water used) washing tem
peratures above 20 C may result in 
formation of a high basic fog density. 
In such cases it is advisable to prolong 
treatment of the Agfacolor Negative 
Intermediate Bath to 5 minutes. 

The first wash can be prolonged to 
20 minutes if conditions in the machine 
require this. 

0 The stated bleaching condition 
should be adhered to exactly as, with 
the masked Agfacolor Negative Film 
CNS, the mask is formed to the pre
scribed density in the bleaching bath. 
It is therefore necessary, when proces
sing in systems without automatic 
temperature-control, for the bleaching 
bath tank to have a thermostatic con
trol made of stainless steel or other 
metal with a plastic coating to prevent 
damage by corrosion. The Replenisher 
RN II is used for replenishment of the 
Bleaching Bath. 

If required the treatment time in the 
Bleaching Bath can be extended to a 
maximum of 8 minutes or reduced to 
4\12 minutes to suit the number of 
cycles and cycle time of frame devel
oping machines. Processing times below 
4Y2 minutes are not acceptable. 

® A special Replenisher RN III for 
the Fixing Bath is now supplied to keep 
the activity of this bath at a consistent 
level. 

The Fixing Bath processing time can, 
also if required, be extended up to 8 
minutes or reduced to 4 !12 minutes, but 
shorter times are not acceptable as the 
film may then not be completely fixed. 

REPLEN ISHMENT OF PROCESSING 
BATHS FOR AGFACOLOR 
NEGATIVE FILMS 

When p rocessing Agfacolor negative 
films in developing machines and big 
tank systems, exhaustion of the various 
baths can be prolonged considerably 
beyond the normal working capacity by 
regular replenishment; the baths can 
then be used for a long period without 
preparing a fresh solution. The follow
ing particulars apply to either one 
120 roll film or a minature film with 
36 exposures but should or.ly be re
garded as a guide since it is not pos
sible to state exact quantities in view 
of differing processing conditions at 
various firms. Replenishment must 
therefore be undertaken according to 
results of sensitometric tests. 

The amount of replenisher can be re
duced by about 30% per film for mini
ature films with 20 exposures and Pak 
1 26 cartridge films. If required replen
ishment can also be adjusted to an 
average amount between miniature 
films with 36 and 20 exposures and 
Pak 126 cartridge films. 

( Continued on following page ) 
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Amount of 
Replenisher per 

120 roll film 
Bath 36 exp. min. film 

Ac Film 80 ml RNPS 
Developer S 

Ac Intermediate 100-1 50 ml NZW 
Bath working solution 

without addition 
of developer 

Ac Bleaching .10 ml RN 11 
Bath 

Ac Fixing Bath 50 ml RN III  

*It  is  necessary to add to the Agfa
color Negative Intermediate Bath 
30 ml. Film Developer S per liter 
working solution. The stated pH val
ues apply to a bath properly prepared 
with developer. The pH value of the 
Intermediate Bath gradually increases 
due to carry-over of developer solu
tion. On reaching the upper tolerance 
limit, a fresh solution of the bath 
should be prepared. If  the pH value 
rises very rapidly, the amount of re
plenisher should also be increased. 
Normal working solution is  used as a 
replenisher but without an addition of 
developer. 

Every time a fresh solution of re
plenisher is prepared the specific grav-

Permissible Permissible Spec. grav. 
pH value spec. grav. of rep). 

range range solos. (20 C) 

1 1 .0-1 1 .3 Non- 1 .070-1 .075 
indicative 

1 0.2- 1 0.5*  Non- 1 .025 
indicative 

5.8-6.2 Non- 1 .060- 1 .065 
indicative 

7.0-7.6 l .080- 1 . 1 20 l . 1 1 0-1 . 1 1 5  

ties should b e  checked i n  order to make 
quite certain that the concentration is 
correct (avoidance of compounding 
errors). 

CONTROL OF AGFA COLOR 
NEGATIVE FILM PROCESSING 
BATHS BY pH VALUE AND 
SPECIFIC GRAVITY 
Apart from using sensitometric tests to 
control the activity of the various Agfa
color processing baths, they can also be 
tested by a simple measurement of the 
pH value and specific gravity. The fol
lowing table contains useful informa
tion for assessing the results of such 
readings obtained from Agfacolor Neg
ative Processing Baths. 

( Cv11Un11e<i un fullv1ci11g page ) 
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Specific Measures 
Bath pH value gravity Findings necessary 

1 1 .0-1 1.3 Non-indicative In order No changes 
1 0.9 Non-indicative Usable Possibly i ncrease 

amount of replenisher 
slightly according to 

Agfacolor result of sensitometric 
Film test 

Developer S 1 0.8  N on-indicative Only Dependent on result 
(NPS I) limited of sensitometric test; 

usability fresh solution may be 
necessary 

10.7 Non-indicative Useless Prepare fresh solution 
10.2- 1 0.5 Non-indicative In order No changes 

Agfacolor 
Negative 

Intermediate Above Non-indicative Useless Prepare fresh solution 
Bath (NZW) 1 0.5 

5 .8-6.2 In  order No changes 
5.7 Usable Dependent on result 

of sensitometric test; 
Agfacolor Not suitable fresh solution may be 

Bleaching as a control needed or adjustment 
Bath (N II) of pH value. Add 

about 1 g trisodium 
phosphate to raise 
pH value by 0.1 pH 
per liter 

6.3 Usable Dependent on result 
of sensitometric test; 
fresh solution may be 

Agfacolor Not suitable needed or adjustment 
Bleaching as a control of pH value. Add 

Bath (N II) about 2 g monopo-
tassium phosphate to 
lower pH value by 
0. 1 pH per liter 

Below 5.7 Useless Prepare fresh solution 
Above 6.3 Useless Prepare fresh solution 

7.0-7.6 1 .090 In order No changes 
7.0-7.6 1 .080 Usable Increase existing 

amount of replenisher 
Agfacolor by about 10% 

Fixing 7.0-7 .6 1 .060 Useless Prepare fresh solution 
Bath (N III) Below 7.0 U nimportant Useless Prepare fresh solution 

7.6-8.0 1 .090- 1 .080 Usable No change provided 
spec. grav. usable 

Above 8.0 Unimportant Useless Prepare fresh solution 
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RODINAL 

Rodina! is based upon para-amino
phenol. Rodina! was developed in Ger
many by Dr. M. Andresen, and has 
remained unchanged throughout the 
years. Rodina! was originally used as 
a rapid developer for high speed proc
essing of plates and sheet film, and was 
rediscovered with the introduction of 
modern thi n-emulsion, ultra fine-grain 
fi lms. Upon dilution, Rodina) was 
found to deliver the extreme sharpness 

· high acutance and fine grain. 
To use, first dilute the concentrated 

liquid in distilled water already ad
justed to the working temperature. A 
finely graduated measure (about 10 ml. 
divisions) or a graduated pipette is 
necessary for exact measurement. 

, Rodina! keeps indefinitely in the 
original. unopened packaging. After 
opening the bottle, the concentrate will 
keep for at least 6 months if properly 
sealed. 

Table I gives information for proces
sing film exposed at the manufacturer's 
suggested ASA rating of subjects of 
normal contrast. For low subject con
trast, try increasing processing time by 
about 40% . For high contrast subjects. 
decrease by the same amount. Dilution 
is 1 :25 unless otherwise noted. 

Rodina! is  a highly concentrated 
solution which is diluted by the user 
to get a working solution. Generally, 
one part Rodina) is added to 50- 1 00 
parts of water. This working solution 

is discarded after use. It  is  interesting 
to note that the Rodina) system of one
time use antedates by about sixty years 
the now fashionable "single use" devel
oping method. 

CONTRAST CONTROL 
The degree of dilution of Rodina! so
lution can be varied by the photog
rapher to fit the contrast characteristics 
of his film and of the scene. To in
crease contrast, the degree of concen
tration is increased, and to decrease 
contrast, the degree of dilution is in
creased. For example, if  a photogra
pher photographs a subject with low 
contrast he can increase his negative 
contrast by using a more concentrated 
solution. 

DEVELOPMENT TIMES 
In  addition to giving the photographer 
control over contrast, the variable · di
lution of Rodina) allows him to con
trol his developing times should he re
quire shorter processing times. 

TEMPERATURE CONTROL 
Temperature control, so important in 
3 5mm photography, is  simple with 
Rodina! since the temperature of the 
water can easily be adjusted and main
tained because of the very small quality 
of Rodina) to be added. Development 
times are given for 68°F. For 65°F.,  
increase developing times 20 % .  For 
72 °F. ,  decrease developing times 
20% .  

Kodak Film 
TABLE 1 

ASA Development Time in 
Minutes at 68° F (20° C) 

Panatomic-X 
Panatomic-X 
Tri-X Pan 
Tri--X Pan Prof ( 1 20) 
Ektapan Sheet 
Verichrome Pan 
Royal X 
2475 Recordi ng 

Ilford Film 

Pan F 
FP-4 
HP-4 

3 2  
6 4  (Dilution I : 50) 
400 
320 
1 00 
1 25 
1 250 
1 000 

ASA 

50 
1 25 
400 

(continued on following page) 

6 
9 
7 
7 
6.5 

10 
8 

1 1  

Development Time in 
Minutes at 68° F (20° C) 

4 
5 
6 
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Table 2 gives general guidelines for 
exposing Kodak's Pl us-X and Tri-X 
as well as J l ford FP-4 and H P-4 fi lms 
for a variety of lighting situations and 
for processing the results. 

Remember: These are guidel ines only. 
Test them i n  your system. You may 
want to adjust processing times to suit  
your requirements. 

SHARP, HIGH RESOLUTION 

Negatives developed in  -Rodina! are 
free from stain, and have a tight, even, 
very Sharp grain structure which helps 
maintai n the extremely fine grain in
herent in today's thin emulsion films. 
It can be used with medium speed 
films, tends to yield somewhat coarse 
grain with high speed films. 

Since i t  is used in highly diluted 
form, Rodina! has a compensating ac
tion. This means that highlights de
velop quickly while shadows develop 
less quickly. The developer in the high
l ight area is  exhausted while the de
veloper in  the shadow area is still 

working, bringing out shadow detail. 
The effect on negatives is to give more 
even contrast and avoid blocked high
l ights. 

PROCESSING RECOMMENDATIONS 
Since Rodina! is not a fine-grain de
veloper as such, i t  is  recommended pri
marily for the slower, fine-grain, thin
emulsion materials. 

RECOMMENDATIONS 
The tables below give approximate rec
ommendations for using Rodina! with 
A G FA films. Rodi na! may also be  
used with other films by taking the  
AGFA film recommendations as a point 
of departure and experimenting a little. 
Under normal c ircumstances, there 
should not be too much difference in 
processing methods using Rodina! with 
other films of the same class. Since 
Rodina! is  extremely flexible. the in
dividual photographer can determine 
the degree of dilution and the develop
ing times which best fit his working 
method and his materials. 

TABLE 2 

DEVELOPING TIMES FOR RODINAL WITH KODAK'S TR l-X & PLUS-X 
FILMS & ILFORD FP-4 AND H P-4 FILMS 

Light 
Intensity 

Bright 
Bright 
Bright 
Bright 
Dim 
Dim 
Dim 
Very Dim 
Very Dim 

Normal 
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PLUS-X AND FP-4 

Effective 
Contrast Film Speed 

Highest 80 
High 1 25 
Moderate 1 60 
Low 400 
H igh 400 
Moderate 400 
Low 600 
H igh 800 
Low 800 

(at 7 5 °  F) 
Moderate 200 

Dilution 

I : J OO 
1 : 1 00 
I :75 
I : 50  
1 :7 5  
I : 50 
1 : 50 
1 :7 5  
1 :50  

1 : 8 5  

( Continued o n  fol!oll'i11g page ) 

Time at 68° F 

1 0 . 5  min. 
1 1 .5  min. 
1 1 .5  min. 
12  min. 
1 2 . 5  min. 
13 min. 
14 min.  
15 min. 
1 6 .5  min. 

12 min.  
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TABLE 2 (continued) 

Light 
Intensity Contrast 

Bright High 
Bright Moderate 
Bright Low 
Dim High 
Dim Moderate 
Very Dim High 
Very Dim Low 
Very Dim High 
Very Dim Low 

Available Light Moderate 

Degree of Dilution 
1 :25 
1 :50 
1 :75 
1 : 1 00 

TRl-X AND HP-4 

Effective 
Film Speed 

250 
400 
400 
600 
800 

1 200 
1 600 
3 200 
6400 

(at 75°  F) 
800 

TABLE 3 

Working Solution 
17 oz. 
17 oz. 
1 7  oz. 
1 7  oz. 

One ou nce = approximately 30 ml. 

Dilution 

1 :85  
1 :75 
1 : 50 
1 :75 
1 :50 
1 : 65 
1 :50 
1 : 65 
1 :50 

1 : 1 00 

Time at 68" F 

14 min. 
1 4.5 min. 
14.5 min. 
1 5 .5 min. 
1 6.5 min. 
17.5 min. 
1 8 . 5  min. 
20 min. 
22.5 min. 

17 .5  min. 

Amount Rodina) 
12 .5  ml 

l O ml 
7.5  ml 

5 ml 
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The Compact Photo-Lab-I ndex 

INCIDENT-LIGHT ILLUMINATION ( in footcandles ) 
( Shutter speed 24 frames/sec.-approx. 1 /50 sec. ) 

NOTE : Data applies to color or black-and-white motion-pic:ture films. 
Exp. I ndex Lens Opening 
( Daylight 

£2 .8 £5.6 f8 or Tungsten ) fl .4  f2 £4 
1 2  200 400 800 1 600 3200 6400 
16 1 40 280 .550 1 1 00 2250 4500 
20 1 25 250 500 1 000 2000 4000 
25 100 200 400 800 1 600 3200 
32 70 140 280 550 1 1 00 2250 
40 63 125 250 500 1000 :woo 
50 50 1 00 200 400 800 1600 
64 40 80 1 60 320 640 1280 
80 30 GO 1 20 250 500 1000 

100 26 50 1 00 200 400 800 
125 18 3 .5  70 140 280 560 
160 14 28 55 1 1 0  22.5 450 
:ioo 1 3  2 5  5 0  1 0 0  200 400 
250 1 0  2 0  4 0  80 1 60 320 
320 7 14 28 55 1 1 0  225 
400 6 13 25 50 1 00 200 

£1 1 
13000 

9000 
8000 
6400 
4500 
4000 
3200 
2500 
2000 
1 600 
1 100 

900 
800 
640 
450 
400 

Exposure Index 
Edge 
!dent. Tungsten Type 

Film Number Code Daylight ( 3200 K )  
EASTMAN Color Negative 5254 A• 3 2 1  50 
EASTMAN EKTACH ROME 

7252 co 161 25 Commercial 

KODAK EKTACHROME MS 
.5256 

64 1 6 §  7256 
KODAK EKTACHROME E F  5241 

160 40§ 
( Daylight ) 7241 EF0 
J..:ODAK EKTACHROME EF 5242 801 125 
( Tungsten ) 7242 EFB0 
EASTMAN PLUS-X 423 1 Ht 80 64 
Negative 7231 
EASTMAN DOUBLE-X 5222 Ct 250 200 
Negative 7222 

EASTMAN 4-X 5224 Gt 500 400 
7224 

KODAK PLUS-X Reversal 7276 50 40 
KODAK TRI-X Reversal 7278 200 160 
0Latent image i"Visible-ink print i lnc:luding No. 85 filter §Including No. BOA filter 

FILTER FACTORS 
for EASTMAN KODAK Black-and-White Films 

Filter 
No. 3 
No. 8 ( K2 )  
No. 1 2  ( Minus Blue ) 
No. 15 ( G )  
No. 2 1  
No. 23A 

o.  8N5 
:No. 25 
No.  29 
No. 56 

Density 
Factor 
' Exposure Increase ( Stops ) 

42 

EASTMAN 
Neg. Films 

PLUS- DOUBLE- PLUS-
X X 4-X X 

1 . 5  1 . 5  1 . 5  1 . 5  
2 . 0  1 . 5  2 . 0  2 . 0  
2 . 0  2 .0  2.5 2.0 
2.5 3 .0  3 .0  2 .5  

3.o 3.0 3.5 3.0 
5 5 5 5 
5 5 5 6 
8 8 8 10 

16 20 25 40 
4 4 4 4 

NEUTRAL-DENS ITY FILTERS 
0.3 0.6 

2 4 
2 

KODAK 
Hev. Films 

TRI-
x 4-X 
1 . 5  1 . 5  
2 . 0  2 . 0  
2 . 0  2 . 0  
2 . 5  2 . 5  
3 . 0  3 . 0  

5 5 
6 6 

1 0  1 0  
4 0  4 0  
4 4 

0.9 1 . 0  
8 10 
3 311.i 



The Compact Photo-Lab-Index 

Additive B.S.I. 
Speed Speed Weston Log. D.I.N. 

Value Scheiner 

KODAK 
35mm Films 
Direct Positive Pan . . . . . . . . . . . . . .  . 
High Contrast Copy . . . . . . . . . . . . .  . 
Panatomic-X . . . . . . . . . . . . . . . . . . .  . 
Plus-X & Plus-X Portrait . . . . . . . . .  . 
Tri-X Pan . . . . . . . . . . . . . . . . . . . . .  . 
Recording Film 2475 . . . . . . . . . . . .  . 

Roll Films & Packs 

D 80 
T 64 
ASA 32 
ASA125 
ASA400 

ASAlOOO 

in ° 
4.5 
4 
3 
5 
7 
8 

Plus-X Professional . . . . . . . . . . . . . . ASA1 25 5 
Royal-X Pan . . . . . . . . . . . . . . . . . . . .  ASA 1250 8 .5  
Tri-X Pan Professional . . . . . . . . . . . . ASA320 6.5 
Verichrome Pan . . . . . . . . . . . . . . . . . ASA1 25 5 

Sheet Films 
Commercial . . . . . . . . . . . . . . . . . . . .  . 

Ektapan . . . . . . . . . . . . . . . . . . . . . . .  . 
Contrast Process Ortho . . . . . . . . . .  . 

Contrast Process Pan . . . . . . . . . . . .  . 

Gravure Copy Film . . . . . . . . . . . . .  . 

Plus-X . . . . . . . . . . . . . . . . . . . . . . . .  . 
Royal Pan 4 1 4 1  . . . . . . . . . . . . . . . . .  . 
Royal-X Pan . . . . . . . . . . . . . . . . . . .  . 
Super Panchro Press Type B . . . . . .  . 
Super-XX Pan 4 1 42 . . . . . . . . . . . . .  . 
Tri-X Ortho . . . . . . . . . . . . . . . . . . . .  . 

Tri-X Pan (Estar Base) Prof. 2 1 64 . .  

Plates 
Process . . . . . . . . . . . . . . . . . . . . . . . .  . 
Super Panchro Press . . . . . . . . . . . . .  . 
Tri-X Panchromatic Plates . . . . . . .  . 
Kodak 3 3  Positive . . . . . . . . . . . . . . .  . 

Motion Picture Films 
Eastman Double-X Neg. 5222/7222 . 
Eastman Plus-X Negative 523 1 /723 1 .  
Kodak Plus-X Reversal 7276 . . . . .  . 
2475 Recording . . . . . . . . . . . . . . . . .  . 
*2485 Recording . . . . . . . . . . . . . . .  . 
Kodak Tri-X Negative 7202 
Kodak Tri-X Reversal 7278 . . . . . . .  . 

Eastman 4-X Negative 5224/7224 . .  
Kodak 4-X Reversal 7277 . . . . . . . .  . 
Eastman Direct MP Film 5360 . . . .  . 

D 50 
T 1 6  
ASA l OO 
D 1 00 
T 50 
D 1 00 
T 8 0  
D 25 
T 1 2  
ASA125 
ASA400 

ASA1250 
ASA250 
ASA200 
D 320 
T 200 
ASA320 

4 
2 
5 
5 
4 
5 
4.5 
3 
2 
5 
7 
8.5 
6 
6 
6.5 
6 
6.5 

T 12 2 
ASA1 60 5.5 
ASA250 6 
D 40 3 . 5  
T 1 6  2 

ASA250 
ASA 80 
ASA 50 

ASA l OOO 
ASA5000 

ASA400 
ASA200 
ASA500 
ASA400 

6 
4.5 
4 
8 
1 0.5 
7 
6 
7.5 
7 

64 
50 
24 

1 00 
320 
650 

1 00 
1 000 

250 
1 00 

40 
12  
80 
80 
40 
80 
64 
20 
10 

1 00 
320 

1 000 
200 
1 60 
250 
160 
250 

1 0  
125 
200 

32 
12  

200 
64 
40 

800 
4000 

320 
1 60 
400 
320 

in  ° 
3 0  
2 9  
2 6  
32  
37  
40 

32  
42 
3 6  
3 2  

2 8  
23  
3 1  
3 1  
28 
3 1  
3 0  
25 
22 
32  
37  
42 
3 5  
3 4  
3 6  
34  
3 6  

22 
3 3  
3 5  
27 
23 

3 5  
3 0  
2 8  
4 1  
4 8  
3 7  
34  
38  
37  

B.S.I.  Log values may be used with meters calibrated in Scheiner degrees. 

20 
1 9  
1 6  
22 
27 
3 0  

22 
32 
26 
22 

1 8  
1 3  
2 1  
2 1  
1 8  
2 1  
20 
1 5  
12  
22 
27 
32  
25  
24 
26 
24 
26 

12  
23 
25 
1 7  
1 3  

25 
20 
1 8  
3 1  
3 8  
27 
24 
28 
27 
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SPEEDS OF COLOR FILMS 
Additive B.S.I. 

Speed Speed W estoo 
Value 

Log. D.I.N. 
Scheiner 

KODAK 
35mm Still Films in ° in ° 
Ektachrome-X Film . . . . . . . . . . . . . .  D 64 4 so 29 

T 20* 2.S* 1 6 *  24* 
High Speed Ektachrome Daylight . .  D 160 S . 5  1 2S 3 3  
High Speed Ektachrome, B . . . . . . . .  D 80� 4.S� 64� 3 0� 

T 12S+ S t  1 00+ 32+ 
Kodachrome 2S, Daylight . . . . . . . . .  D 2S 3 20 2S 

T 12* 2''' 10* 22* 
Kodachrome 40, Type A . . . . . . . . . .  D 2S§ 3 §  20§ 2S§ 

T 40 3 .S  32 27 
Kodachrome 64, Daylight . . . . . . . . .  D 64 4 so 29 

T 2S* 3 *  20* 2S* 

Roll Films 
Ektachrome Prof. Daylight type D so 4 40 28 
Kodacolor-X . . . . . . . . . . . . . . . . . . . . See 3 Smm Still Films Above 
Ektachrome-X . . . . . . . . . . . . . . . . . . .  See 3 Smm Still Films Above 

Sheet Films 
Ektacolor Professional . . . . . . . . . . . . D 64§ 4§ SO §  29 § 
6 1 02 Type L . . . . . . . . . . . . . . . . . . . .  T 1 00+  S t  8 0 +  3 1 +  
Ektacolor Professional . . . . . . . . . . . .  D 1 00 5 80 3 1  
6 1 0 1  Type S . . . . . . . . . . . . . . . . . . . .  T 32* 3 .S*  24* 26* 
Ektachrome 6 1 1 S Daylight . . . . . . . .  D so 4 40 28 
Ektachrome Type 6 1 1 6 . . . . . . . . . . . D 2S� 3� 20� 2S� 
Ektachrome Type B . . . . . . . . . . . . . .  T 32+ 3 .5+  24+ 26+ 

Motion Picture Films 
Eastman Color Neg. Film S254 D 64§ 4§ SO§ 29§ 

and S247 . . . . . . . . . . . . . . . . . . . . .  T 1 00 s 80 3 1  
Eastman Ektachrome Com 7252 D 1 6 §  2§  12§  23§  

Tungsten . . . . . . . . . . . . . . . . . . . . . .  T 2S 3 20 2S 
Kodak Ektachrome EF S24 1 / 7241 D 160 S .5 12S 3 3  

Daylight . . . . . . . . . . . . . . . . . . . . . .  T SO* 4''' 40* 28* 
Kodak Ektachrome EF S242/7242 D 80§ 4 .S§  64§ 30§ 

Tungsten . . . . . . . . . . . . . . . . . . . . . .  T 12St S t  1 00+  32+  
Kodak Ektachrome MS Film D 64 4 so 29 

S2S6/72S6 Daylight . . . . . . . . . . . .  T 20* 2.S* 1 6* 24* 
Kodachrome 2S Daylight . . . . . . . . . .  See 3 Smm Still Films Above 
Kodachrome 40 Type A . . . . . . . . . .  See 3Smm Still Films Above 

Super 8 Films 
Ektachrome 40 Type A Super 8 

for Movie Light . . . . . . . . . . . . . . .  40 3.S 32 27 
Ektachrome 1 60 Type G (All light) . 1 60 s.s 12S 3 3  

B.S.I. Log values may be used witb meters calibrated i n  Scheiner degrees. 
*With Wratten Filter No. SOB tWith Ilford Filter No. 3 S l  
§With Wratten Filter No. SS  �With Wratten Filter No. 8SB 
+ Used with 3200 K Lamps 
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1 9  
1 4 *  
23  
20� 
22+ 
l S  
12* 
l S §  
1 7  
1 9  
l S* 

1 8  

1 9 §  
2 1 +  
2 1  
1 6 *  
1 8  
l S �  
1 6 +  

1 9 §  
2 1  
1 3 §  
l S  
23 
1 8* 
20§ 
22+ 
19 
14* 

17  
23 
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KODAK BLACK-AN D-WHITE SHEET FILMS 

SPEEDS 
ASA 

Daylight Tungsten 

ROYAL-X Pan 4 166 (ESTAR Thick Base) 
ROYAL Pan. 4 1 4 1  (ESTAR Thick Base) 
TRI-X Pan Professional 4 1 64 (ESTAR Thick Base) 
Super Panchro-Press 41 46, Type B 
SUPER-XX Pan 4 142 (ESTAR Thick Base) 
PLUS-X Professional 4 147 (ESTAR Thick Base) 
EKTAPAN 4 1 62 (ESTAR Thick Base) 
LS Pan 4 1 60 (ESTAR Thick Base) 
Contrast Process Pan 4 1 5 5  (ESTAR Thick Base) 

TRI-X Ortho 4 1 63 (ESTAR Thick Base} 
Contrast Process Ortho 4 1 54 (ESTAR Thick Base) 
Professional Copy 4 125t (EST AR Thick Base) 
Professional Line Copy 6573 

Commercial 6 1 27 
Commercial 4 127 (ESTAR Thick Base) 
Fine Grain Positive 7302 

1250 
400 
320 
250 
200 
125 
1 00 

50  
1 00* 

320 
1 00* 

25* 

20* 
20* 

Use 
the 
same speed 
numbers as 
are given 
for daylight 

80 

200 
50 
1 2  
1 6  

8 
8 

1 0  

Note: The above speed numbers are fo r  use with meters marked for ASA speeds. 
They normally lead to the minimum exposure needed to yield high-quality nega
tives. 

*Speed to White-Flame Arc. 
tFormerly KODAK Gravure Copy Film. 

Daylight 3200 K Photoflood KODAK Color Sheet Films Speed Filter Speed Filter Speed Filter 

Process E-3 
EKTACHROME 6 1 1 5, Daylight Type 5 0  none Not Recommended 
EKTACHROME 6 1 16, Type B 25 85B 32  none 25 S l A  

Process C-22 
EKTACOLOR Prof. 6 1 0 1 ,  Type S 1 00 none 25 BOA 32 80B 
EKTACOLOR Prof. 6 1 02, Type L 64 8 5  64 none 64 8 1 A  

The speeds given i n  the above table apply for the exposure times given i n  the in
struction sheets that accompany the film. 
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KODAK PANATOMIC-X FILM 
ASA 32 

GENERAL PROPERTIES 
An extremely fine grain, panchromatic 
film with good sharpness and antihala
tion characteristics. It has slow speed 

-and medium contrast. Intended for use 
whenever a considerable degree of en
largement is required. Available in 120 
and 1 35 ,  and 35mm and long rolls. 

FILM SPEED 
ASA 32 
This number is based on a USA Stand
ard and is for use with meters and cam-

DAYLIGHT EXPOSURE TABLE 

Shutter Speed 1/125 Second 

eras marked for ASA speeds, in either 
dayligh t  or artificial light. It will nor
mally lead to approximately the mini
mum exposure required to produce neg
atives of highest quality. 

If, with normal development, your 
negatives are consistently too thin, in
crease exposure by using a lower num
ber; if too dense, reduce exposure by 
using a higher number. 

Shutter Speed 1/60 Second 

Bright or Hazy Sun 
Distinct Shadows 

On Light Sand 
or Snow 

Average 
Subjects 

Cloudy 
Bright 

No Shadows 
Heavy 

Overcast 
Open 
Shadet 

f/ 1 1  f/ 8* f/4 f/4 

*f/4 at 1 / 125 second for backlighted close-up subjects. 
·;subject shaded from the sun but lighted by a large area of sky. 

FILTER FACTORS 

Increase the normal exposure by  the filter factor in the table. 

No. 6 No. 8 No. 15 No. 1 1  No. 25 No. 58 No. 47 Filter (Kl) (K2) (G) (Xl) (A) (B) (CS) 

Daylight 1 .5 2* 2.5 4 8 6 8 
Tungsten 1 . 5  1 . 5  1 . 5  4* 5 6 1 6  

*For correct gray-tone rendering o f  colored objects. 

f/4 

Polar-
izing 

Screen 

2.5 
2.5 

ELECTRONIC FLASH GUIDE 
NUMBERS 

Use this table as a starting point in 
determining the correct guide number 
for electronic flash units rated in beam-

candlepower-seconds (BCPS). Divide 
the proper guide number by the flash
to-subject distance i n  feet to determine 
the f-number for average subjects. 

Output of Unit 
-BCPS 350 500 700 

Guide Number 24 28 3 2  

1000 1400 2000 

40 50 55 

(Continued Oil following page) 
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FLASHBULB GUIDE NUMBERS 
Divide the proper guide number by the jects. These guide numbers are for blue 
flash-to-subject distance in feet to de- flashbulbs. If you use clear flashbulbs, 
!ermine the f-number for average sub- reduce the Jens opening by 2/3 stop. 

Shallow Inter- Polished Inter- Polished 
Syn- Cylin- mediate- Bowl- mediate- Bowl-

chroni- Shutter Flash- drical Shaped Shaped Shaped Shaped 
zation Speed cube Reflector Reflector Reflector Reflector Reflector 

M M M3B M3B 
Flash- AG- 2 AG- 2 AG- SB 6B* SB 6B* 
cube 1B B 1B B 1B 2SB 26B* 2SB 26B''' 

x 1 / 30 50 36  50 50  70 80 75 NR 1 00 NR 

1 / 3 0  34  26 NR 36  NR 50 65 70 90 1 00 
1 / 60 40 26 NR 36 NR 50 65 50  90  75  

M 1 / 125 28 22 NR 30 NR 45 55 34 75 50 
1 /250 22 1 8  NR 26 NR 36 42 24 60 34  
1 / 500 1 8  1 4  NR 20 NR 28  3 2  1 7  45 24 

*Bulbs for focal-plane shutters; use with FP synchronization. 
NR = Not Recommended. 

SAFE LIGHT 
Handle film in total darkness. How
ever, when development is half com
pleted, you can use a safelight at 4 
feet for a few seconds. Equip the safe
light with a Kodak Safelight Filter, 
No. 3 (dark green) 0r equivalent and 
a 1 5-watt bulb. 

PROCESSING 
Development: Developing times are for 
small roll-film tanks with agitation at 
30-second intervals throughout devel
opment. 

Rinse: Kodak Indicator Stop Bath or 
Kodak Stop Bath SB-5, at 65 to 75 F 

for 30 seconds with agitation. A run
ning-water rinse can be used if an acid 
rinse bath is  not available. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 for 2 to 4 minutes; or Kodak 
Rapid Fixer or Kodafix Solution for 
1 to 2 minutes at 65 to 75 F with agi
tafion. 

Wash: 20 to 30 minutes in running 
water at 65 to 75 F. To minimize dry
ing marks, treat in Kodak Photo-Flo 
Solution after washing, or wipe sur
faces carefully with a Kodak Photo 
Chamois or a soft viscose sponge. 

Kodak Hypo Clearing Agent can be 
used after fixing to reduce washing time 
and conserve water. First, remove ex-

KODAK Packaged Developing Times in Minutest 
Developers 6S F 68 F 70 F 72 F 7S F 

D76 6 5 4\12 41)! 3 3)! 
D-76 ( 1 : 1) 8 7 6\/2 6 5 
MICRODOL-X 8 7 6\/2 6 5 
MICRODOL-X (1 :3)* 1 1  1 0  8\12 
POLYDOL 6\12 5 \12 5 41/2 3 \/2 
HC- 1 1 0  (Dilution B) 4% 41/.i 4 3% 3 1)! 
*For greater sharpness. 
t Unsatisfactory uniformity may result with development times shorter than 5 
minutes. 

(Continued on following page) 
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cess hypo by rinsing the film in water 
for 30 seconds. Then bathe the film in  
the Kodak Hypo Clearing Agent solu
tion for 1 or 2 minutes, with moderate 
agitation, and wash it for 5 minutes, 
using a water flow sufficient to give at 
least one complete change of water in  
5 minutes. 

SPECIAL PROCESSING FOR SLIDES 
When you use Panatomic-X Film, 1 3 5  
size, a s  a positive slide film, expose it 
at a speed of 80 for daylight and 64 
for tungsten. Process your film in the 
Kodak Direct Positive Film Developing 
Outfit. With the temperature of all the 
solutions at 68 F, follow the processing 
steps below. Agitate continuously dur
ing the first 30 seconds in each solu
tion, and for 5 seconds every minute 
thereafter. 
1. First Developer . . . . . . . .  8 minutes 
2. Water Rinse . . . . . . .  2 to 5 minutes* 
3. Bleach . . . . . . . . . . . . . . . . .  1 minute 
4. Clearing Bath . . . . . . . . . .  2 minutes 
5. Redeveloper . . . . . . . . . . . .  8 minutes 
6. Water Rinse . . . . . . . . . . . .  1 minute 
7 .  Fixing Bath . . . . . . . . . . . .  5 minutes 
8. Wash . . . . . . . . . . . . . . . .  20 minutes 
*A 2-minute rinse is sufficient with a 

running-water wash and good agita
tion. 

KODAK PLUS-X PAN FI LM 
ASA 1 25 

GENERAL PROPERTIES 
A medium speed panchromatic film 
:with medium contrast and extremely 
.!fine grain. This film offers excellent 
sharpness in enlargements. Available 
in 1 3 5  magazines, and 3 5mm and 
70mm long rolls. 

DAYLIGHT EXPOSURE TABLE 
Shutter speed at 1 / 1 00 or l / 125. 

CONTRAST-INDEX CURVES 
KODAK PANATO M I C-X FILM 

KODAK Developers 
1 H C - 1 1 0  Di lut ion B 

·2 .  D-76 
3.  D-76 ( 1 : 1 )  and M ICRODOL-X 
4 .  M I C RODOL-X ( 1 :3 )  al 75"F (24° C ) 
5. POLYDOL 

Contrast I n d e x  
0.80 

4 6 8 10 12 14 1 6  
Time o f  Development  (minutes) 
68°F (20° C) except as ind icated. 

Large Tank. agitation al 
1 -minute in tervals. 

SAFELIGHT 
Total darkness is required until the 
bleaching step is completed. For the 
rest of the process you can use a safe
light equipped with a Kodak Safelight 
Filter OA (greenish yellow) or equiva
lent and 1 5-watt bulb. Keep the safe
light at least 4 feet from the film. Do 
not turn on the normal room lights 
until the film has been fixed, or the 
highlights may appear gray. 

FILM SPEED 
ASA 1 25 
This number is for use with meters 
marked for ASA Speeds or Exposure 
Indexes in either daylight or artificial 
light. It will normally lead to approxi
mately the minimum exposure required 
to produce negatives of highest quality. 

If, with normal development, nega
tives are consistently too thin, increase 
exposure by using a lower number; if  
too dense, decrease exposure by using 
a higher number. 

Bright or Bright or 
Hazy Sun on Hazy Sun 
Light Sand (Distinct 

or Snow Shadows) 

Cloudy 
Bright 

(No Shadows) 
Heiivy 

Overcast 
Open 
Shadet 

f/22 fl 1 6* 
*f/8 for backlighted closeup subjects. 

f/ 8 f/ 5.6 

tSubject shaded from sun by lighted by a large area of sky. 

(Continued on following page) 
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FILTER FACTORS 
Multiply normal exposure by filter factor given below. 

KODAK WRATIEN 
Filters No. 6 No. 8 No. 1 1  No. 15 No. 25 

Daylight 
Tungsten 

1 .5 
1 .2 

2* 
1 .5 

4 
4* 

2 .5 
1 .5  

6 
4 

*For correct gray-tone rendering of colored objects. 

ELECTRONIC FLASH GUIDE 
NUMBERS 
To determine the F-number for aver-
age subjects, divide the proper guide 

Output of Unit 
(BCPS or ECPS) 350 500 700 1000 

Guide Number 
for Trial 45 55 65 80 

SAFE LIGHT 
Handle and process the film in total 
darkness. After development is half 
completed, a Kodak Safelight Filter 
No. 3 (dark green) or equivalent in a 
suitable safelight lamp with a 1 5-watt 
bulb can be used for a few seconds. 

number by the distance (in feet) from 
flash to subject. 

1400 2000 2800 4000 5600 8000 

95 1 10 1 3 0  160 190 220 

only. Keep the safelight at least 4 feet 
from the film. 

PROCESSING-1 35 Magazines 
Development: Develop at the approxi
mate times and temperatures given 
below. 

Developing Time in Minutes* 

KODAK SMALL TANK-Agitation LARGE TANKS-Agitation 
Packaged at 30-Second Intervals at 1-Minute Intervals 
Developers 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 

HC- 1 10  (Dil. B) 6 5 41/2 * 4* 3 Y2 '' 6 1/2 5Y2 5 4% * 4* 
POLYDOL 61/2 5 Y2  4 %  * 4 114 '� 3 114 * 7 1/2 6 5 1/2 434 *  3 % * 
MICRODOL-X 8 7 61/2 6 5 1/2 1 0  9 8 7 1/2 7 
MICRODOL-X 

(1 :3) 1 1  1 0  9 1/2 1 4  1 3  1 1  
D-76 6Y2 5 Y2  5 4 Y2 *  3% * 7 Y2  6Y2 6 5 1/2 4 1/2 * 
D-76 ( 1 : 1) 8 7 61/2 6 5 1 0  9 8 7 1/2 7 

* Unsatisfactory uniformity may result with development times shorter than 5 
minutes. 

Rinse: Kodak Indicator Stop Bath or 
Kodak Stop Bath SB-5, at 65 to 75 F, 
for 30 seconds with agitation. A run
ning-water rinse can be used if an acid 
stop bath is not available. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 for 5 to 10 minutes or Kodak 
Rapid Fixer or Kodafix Solution for 2 
to 4 minutes, at 65 to 7 5 F with agita
tion. 

(Continued on following page) 
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Wash: For 20 to 30 minutes in  run
ning water at  65 to 75 F. To minimize 
drying marks, treat the film in Kodak 
Photo-Flo Solution after washing, or 
wipe the surfaces carefully with a 
Kodak Photo Chamois or a soft viscose 
sponge. 

PROCESSING-Long Rolls 
(Up to 1 00-Foot Lengths) 
Development: Recommended develop
ing times and temperatures for long 
rolls on spiral reels. 

Secure the end of the film with a 
rubber band or waterproof tape to pre
vent the film from unwinding during 
processing. Then use the following agi
tation procedure. 

1. Lower the reel into the developer, 
giving it a vigorous turning motion 
sufficient to cause the reel to rotate 
one-half to one revolution in the de
veloper. Raise and lower the reel ap
proximately one-half inch (keeping the 
reel in the solution) for the first 1 5  

KODAK Packaged Developers · 

HC- 1 1 0 (Dilution B) 
POLYDOL 

50 

seconds of the development, tapping it 
against the bottom of the tank to re
lease air bubbles from the film. 

2 .  Agitate once each minute by lift
ing the reel out of the solution, tilting 
i t  3 0  degrees to drain 5 to 10 seconds, 
and immersing it again with a vigorous 
turning motion sufficient to cause the 
reel to rotate one-half to one revolution 
in the developer. Alternate the direc
tion of rotation each minute. 

3. Agitate in  the same manner in the 
stop bath and once per minute in the 
fixing bath. 

Note. Too l i ttle agitation during de
velopment will cause mottle and u n
even development. Too much pumping 
of the reel in and out  of the developer 
can produce streaks across the film at 
the reel spokes. Too much turning of 
the reel in the solution can cause longi
tudinal streaks on the film. The agi
tation procedure j ust described provides 
a compromise which minimizes these 
undesirable effects. 

Developing Time (in Minutes) 

68 F 
20 c 

6 
6Y:z 

75 F 
24 c 
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KODAK PLUS-X Pan Film 
In 135 Magazines 

Use this film for general black-and
white picture-taking. It offers the opti
mum combination of medium speed, 
very fine grain, and very high sharp
ness even at a high degree of enlarge
ment. 

HANDLING 
Load and u nload your camera in sub
dued light. After you make the last 
exposure and before opening the cam
era, rewind the film into the magazine. 

DAYLIGHT PICTURES 
Set your exposure meter or automatic 
camera at ASA 125. If your negatives 
are consistently too light, increase ex
posure by using a lower film-speed 
number; if too dark, reduce exposure 
by using a higher number. 

If you don't have an exposure meter 
or automatic camera, use the expo
sures given in the following table. 

DAYLIGHT EXPOSURE TABLE FOR PLUS-X PAN FILM 

For av•rag• subjects, use f6number below appropriate lighting condition. 

Shutter Speed I /250 Second Shutter Speed I I 1 25 Second 

Bright or Hlly 

Sun on Light 

Sond or Snow 

Bright or Hlly 

Sun (Distinct 

Shadows} 

Cloudy Bright 

(No Sh1dowsl 

Heavy 

Overcest 
Open Sh1det 

• f 18 ct 1 / 1 25 second for bock lighted close-up subjects. 
tSubject shaded from the sun but lighted by a large area of sky. 

FLASH PICTURES 

Blue Flashbulbs: Determine the £
number for average subjects by divid
ing the guide number for your reflector 
and flashbulb by the distance in feet 
from the flash to your subject. Use 
these numbers as guides--if your nega
tives are consistently too light, increase 
exposure by using a lower guide num
ber; if too dark, reduce exposure by 
using a higher guide number. 
Caution: Bulbs may shatter when 
flashed; use a flashguard over your re
flector. Do not use flash in an explo
sive atmosphere. See flashbulb manu
facturer's instructions. 

For successful flash operation, clean 
battery ends and equipment contacts 
often with a cloth dampened with clean 
water only. If the contacts are difficult 
to reach with a cloth, use a water
dampened cotton swab to clean them. 
Use live batteries; test them . regularly 
and replace weak ones. 

ELECTRONIC FLASH 
This table is for use with electronic 
flash units rated in beam candle-power 
seconds (BCPS). To determine the £
number, divide the guide number for 
your flash unit by the distance in feet 
from the flash to your subject. If 
exposure is unsatisfactory, change the 
guide number as described under "Blue 
Flashbulbs." 

(Continued on following page) 
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Output of Unit BCPS 350 500 700 1 000 1 400 2000 2800 4000 5600 8000 

Guide Number 55 65 80 95 1 10 1 3 0  1 60 190 220 

ran1 Flashcube 100 70 65 55 44 

Hi·Power 
140 90 90 80 65 

Cube 

Ci) AG· l 8  75  50 50 42 36 

� AG·l8 100 70 70 60 50 

M28 100 NR N R  N R  N R  

<})* AG· l 8  1 50 100 100 85 70 

M28 130 NR NR N R  NR 

4} M38, 58, 
140 130 120 100 85 

258 

68t, 268t NR 140 100 70 50 

<})' M38, 58,  
200 180 180 150 120 

258 

68t,  268t NR 200 140 100 70 

• polished bowl. tBulbs for foccil-plone shutter. NR-Not Recommended. 

Caution: Bulbs may shatter when flashed; use o flashguord over your reflector. Do not use flash 

_ in on explosive atmosphere. See flashbulb manufacturer' s  instructions. 

FILTERS 
When you use a filter, increase the 
normal exposure by the faetor indi
cated in  the table. However, if  your 
camera has a built-in exposure meter 

that makes the reading through a filter 
used over the lens, see your camera 
manual for instructions on exposure 
with filters. 

Polar-
Kodak No. 6 No. 8 No. 1 1  No. 1 5  No. 2 5  izing 

Wratten Filter ( Kl )  ( K2 )  ( X l )  ( G )  ( A )  Screen 
Tungsten 1 .2 1 .5 4* 1 .5 4 2.5 

Daylight 1 . 5  2* 4 2.5 6 2 .5  

*For correct gray-tone rendering of colored objects. 

PROCESSING 

Take the exposed film to your photo 
dealer for developing and printing. If 
you want to process the film yourself, 
follow these instructions: 

Handle in Total Darkness. However, 
when development is half c�mpleted, 
you can use a safeligh! at 4 feet for a.. 

few seconds. Equip the safelight with 
a Kodak Safelight Filter, No. 3 (dark 
green) or equivalent and a 1 5-watt 
bulb. 
To open the 135 magazine, hold the 
magazine with the long end of the 
spool down and use a lid lifter or a 
hook-type bottle opener to remove the 
upper end cap from the magazine. 

(Continued on following page) 
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Develop for the following times. 

Rinse in  Kodak Indicator Stop Bath 
or Kodak Stop B ath SB-5, at 65 to 75 
F ( 1 8  to 24 C), for 30 seconds with 
agitation. You can use a running-water 
rinse if an acid' stop bath is  not avail
able. 

Fix in Kodak Fixer or Kodak Fixing 
Bath F-5 for 5 to 10 minutes, or Kodak 
Rapid Fixer or Kodafix Solution for 
2 to 4 minutes, at 65 to 75 F. ( 1 8  to 
20 C) with agitation. 

Wash the film for 20 to 30 minutes in  
running water at 65 to  75F ( 18  to  24 
C) .  To minimize drying marks, treat · 
the film in Kodak Photo-Flo Solution 
after washing, or wipe the surfaces 

PROCESSING DATA 

carefully with a Kodak Photo Chamois 
or a soft viscose sponge. 

You can use Kodak Hypo Clearing 
Agent after fixing to reduce washing 
time and conserve water. First, remove 
excess hypo by rinsing the film i n  
water for 3 0  seconds. Then, bathe the 
film in the Kodak Hypo Clearing Agent 
solution for 1 or 2 minutes with mod
erate agitation, and wash it for 5 
minutes, using a water flow sufficient 
to give at least one complete change 
of water i n  5 minutes. 

Note: For best results, keep the tem
peratures of the rinse, fix, and wash 
close to the developer temperature. 

Dry in a dust-free place. 

New Developing Times ( in Minutes ) 

Kodak 
Packaged Developers 

SMALL TANK- ( Agitation 
at 30-Second Intervals 

LARGE TANK-Agitation 

at 1-Minute Intervals 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 
18 c 20 c 21 c 22 c 24 c 18 c 20 c 21 c 22 c 24 c 

HC-110 ( Dilution B )  6 5 41;,,o 40 3%• 6% 5% 5 4%_0 4 0 

Polydol 6% 5% 4%, 0 4%0 3%.• 7% 6 5% 4 %,0 3%_0 

D-76 6% 5% 5 4%• 3%,• 7% 6% 6 5% 4%0 

D-76 ( 1 : 1 )  8 7 6% 6 5 10 9 8 7% 7 
Microdol-X 8 7 6% 6 51h 10 9 8 7% 7 

Microdol-X ( 1 : 3 )  1 1  10 9% 14 13 1 1  

NOTE: Th e  development times have been changed a s  a result o f  a recent comprehensive 
study of all the factors affecting development. 

0Unsatisfactory uniformity may result with development times shorter than 5 minutes. 

(Re produced with perm iss ion  from a Copyr ighted KODAK Publication) 
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KODAK PLUS-X 
Pan Professional Film 

PXP220 and PXP120 
Medium-speed panchromatic film with 
extremely fine grain and high resolving 
power. Medium contrast, wide expo
sure latitude. Very high sharpness even 
at high degrees of enlargement. 

PXP220 
Important: PXP220 film is for use i n  
professional roll-holders and cameras 
designed to accommodate the longer 
length of film. Some cameras that take 
1 20 film can be modified to accept the 
PXP220 film. The 220-size roll of film 
is about twice the length of the 1 20-
size roll, and has no backing paper o n  
the tilm itself. The film has a paper 
leader and trailer. Be sure that the 
processing equipment used can accom
modate the extra length of 220-size 
film. 
Caution: Since this film does not have 
the usual backing paper wound the 
length of the film, special care in load
ing and unloading the camera is  nec
essary to avoid light fog on this sensi
tive emulsion. Load and unload the 
camera in subdued light. 

PXP120 
PXP 1 20 film is a normal length roll 
film, and it can be used in cameras ac
cepting 1 20-size film. 

To use this film, load and unload 
your camera in  subdued light, never i n  
direct sunlight o r  exceptionaTly strong 
artificial light. 
Darkroom Handling: Total darkness 
required. After development is half 
completed, a Kodak Safelight Filter 
No. 3 (dark green) or equivalent in a 
suitable safelight lamp with a 15-watt 
bulb can be used for a few seconds. 
only. Keep the safelight at least 4 feet 
from the film. 

EXPOSURE 
Speed: ASA 125 
This number is for use with meters 
and cameras marked for ASA Speeds 
or Exposure Indexes, in either daylight 
or artificial light. It will normally lead 
to approximately the minimum expo
sure required to produce negatives of 
highest quality. 

If, with normal development, your 
negatives are consistently too thin, in
crease exposure by  using a lower num
ber; if  too dense, reduce exposure by 
using a higher number. 

OUTDOOR EXPOSURE GUIDE FOR AVERAGE SUBJECTS 
For shutter speed of 1 / 1 00 or 1 / 1 25 second. 

Bright or Hazy 
Sun on Light 
Sand or Snow 

f/22 

Set Shutter at 1 / 100 or 1 / 1 25 Second 
Bright or Hazy 
Sun ( Distinct Weak, Hazy Sun Cloudy Bright 

Shadows ) ( Soft Shadows ) ( No Shadows ) 

f/ 1 6 *  f/ 1 1  f/8 

*fl 8 for backlighted close-up subjects. 
tSubject shaded from the sun but lighted by a large area of sky. 

FILTER FACTORS 
Multiply normal exposure by filter factor given below. 

Kodak 
No. S W ra tten Filter No. 6 No. 1 1  No. 15 No. 25 No. 47 

Daylight 1 .5 2* 4 2.5 6 6 
Tungsten 1 . 2  1 .5 4* 1 . 5  4 1 2  

FLASH EXPOSURES 

Open Shade! 
or Heavy 
Overcast 

f/5.6 

Polar-
izing 

No. 58 Screen 

8 2.5 
8 2 .5  

To determine the  f-number for average subjects, divide the  appropriate guide 
number by the distance (in feet) from flash to subject. 

(Continued on following page) 
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ELECTRONIC FLASH GUIDE N U MBERS 

Output of Unit  
(BCPS or ECPS) 350 500 700 1 000 1 400 2000 2800 4000 5600 8000 

Guide Number for Trial 45 55 65 80 95 1 1 0 130 1 60 1 90 220 

G UIDE N UMBERS FOR BLUE FLASHBULBS 
Between-Lens 

Synchro-S hutter Speed 
nization 

Open X F 1 / 25-1/30 or 

1 /25- 1/30 M 
1 / 50- 1 / 60 M 

l / 1 00- 1 / 125 M 
1 /200- 1 /250 M 
1/400- 1 / 500 M 

Flash- AG 
cube m t  

1 00 1 50 

70 1 00 
65 1 00 
55 85  
44 70 
36 5 5  

M3B t Focal-Plane 6B 
M2Bt SB § 

25B § 
Shutter Speed 26B§ 

1 3 0  200 1 /25- 1 /30 200 
1 / 50- 1 / 60 1 40 

NR** 1 80 1 / 1 00-1 / 1 25 100 
NR 180 1 /200- 1 /250 70 
NR 1 50 1/400- 1 /  500 50 
N R  1 20 1 / 1000 34 
N R  9 0  

°For hi-power cubes, multiply flashcube guide numbers b y  1.4. 
Bowl-shaped polished reflector sizes: f 2-inch; I 3-inch; §4- to 5-inch. All guide numbers 
are for bowl-shaped, polished reflectors; they do not apply to other shapes of reflectors. 
For shallow cylindrical reflectors, divide these guide numbers by 2. For intennediate-shaped 
reflectors ( such as the shallow fan-shaped reflector ) ,  divide these guide numbers by 1.4.  

0 0 NR-Not Recommended. 

Clear Bulbs: If you use clear flashbulbs 
instead of blue, decrease lens opening 2/:J stop. 

PROCESSING DATA 
Develop for the approximate times given. 

Caution: Since bulbs may shatter when 
flashed, use a flashguard over the re
flector. Do not flash bulbs in an ex
plosive atmosphere. 

Developing Times ( in Minutes ) 

KoQ.ak SMALL TANK- ( Agitation LARGE TANK-( Agitation 
Packaged Developers .at 30-Second Intervals ) at I-Minute Intervals ) 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 
18 c 20 c 21 c 22 c 24 C 18 c 20 c 21 c 22 c 24 c 

HC- 1 1 0  ( Dilution B )  6 5 4%• 4 0 3%• 6'h 5% 5 4% • 40 
Polydol 6% 5% 4%" 4%" 3%• 7% 6 5% 4 %" 3%" 
D-76 6% 5% 5 4%" 3%" 7% 6% 6 5% 4%" 
D-76 ( 1 :  1 )  8 7 6% 6 5 1 0  9 8 7% 7 
Microdol-X 8 7 6% 6 5% 1 0  9 8 7% 7 
'Microdol-X ( 1 :  3 )  1 1  1 0  9% 14 13 1 1  

0Unsatisfactory uniformity m a y  result with development times shorter than 5 minutes. 
NOTE: Do not use developers contaiil.ing silver halide solvents. 

Rinse at 65 to 7 5 F ( 1 8  to 24 C) with 
agitation. 

Kodak Indicator Stop Bath-
3 0 seconds or 

Kodak Stop B at h  SB-5-30 seconds 
Fix at 65 to 75 F ( 1 8  to 24 C) with 
agitation. 

Kodak Fixer-5 to 10 minutes or 
Kodak Fixing Bath F-5-

5 to IO minutes or 
Kodak Rapid Fixer-

2 to 4 minutes or 
Kodafix Solution-2 to  4 minutes 

Wash for 20 to 30 minutes i n  running 
water at 65 to 75 F ( 1 8  to 24 C). To 
minimize drying m arks, treat i n  Kodak 
Photo-Flo Solution after washing. To 
save time and conserve water, use 
Kodak Hypo Clearing Agent .  

Dry i n  a dust-free place. 

Storage: Keep u nexposed film at 75 F 
(24 C) or lower. Process film as soon 
as possible after exposure. 

(Reprod uced with permiss ion  from a Copyr ighted KODAK Publ i cation) 
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KODAK PLUS-X PAN 
PROFESSIONAL FILM 2147 
(EST AR Base) 

GEN ERAL PROPERTIES 
These are medium-speed, panchromatic 
films with fine grain and high acutance. 
They have sensitometric characteristics 
similar to other Kodak Plus-X Films, 
but the emulsion is coated on EST AR 
Base for greater resistance to mechani
cal damage and better dimensional sta
bility. They are recommended for gen
eral negative making, particularly when 
a high degree of enlargement is needed. 
Plus-X Pan Professional Film 2 1 47 is 
available in 35mm and 70mm long 
rolls. Plus-X Pan Professional Film 
4 1 47 is available in sheets and 3 Y2 -
inch long rolls. 

DAYLIGHT EXPOSURE TABLE 

Shutter Speed (1/250 Second) 

FILM SPEED 
ASA 1 25 
This number is for use with meters 
marked for ASA speeds, in either day
light or artificial light. It will normally 
lead to approximately the minimum ex
posure required to produce negatives of 
highest quality. 

If, with normal �evelopment, nega
tives are consistently too thin, increase 
exposure by using a lower number; if 
too dense, reduce exposure by using a 
higher number. 

Shutter Speed 1 /125 Second 

Bright or 
Hazy Sun on 
Light Sand 

or Snow 

Bright or 
Hazy Sun 
(Distinct 
Shadows) 

Cloudy 
Bright 

(No Shadows) 
Heavy 

Overcast 
Open 
Shadet 

f/ 1 6  f l  1 1  * f/ 8 f/ 5.6 

*f/5.6 at 1 /250 second for backlighted close-up subjects. 
tSubject shaded from the sun but lighted by a large area of sky. 

FILTER FACTORS 
Multiply the normal exposure by the 
filter factor given below. 

KODAK No. No. No. No. No. No. 
WRATTEN Filter 6 8 1 1  1 5  25 58 

(Kl) (K2) (Xl) (G) (A) (B) 

Daylight 1 .5 2*  2 .5  8 6 
Photoflood or high-

efficiency tungsten 1 . 5  1 . 5  4 *  1 . 5  5 6 

*For correct gray-tone rendering of colored objects. 

(Continued on following page) 
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FLASH EXPOSURE GUIDE 
NUMBERS 
Clc:.\r Flashbulbs. To get f-number, di
vide guide number by flash-to-subject 
distance in feet, taken to a point mid-

way between nearest and farthest de
tails of interest. In small white rooms, 
use one stop smaller. 

Between-Lens 
Shutter Synchroni- AG l * M3t 

zation • S:J:, 25:J: 
11§ 
40§ 

2§ Focal-Plane 
Shutter 22§ Speed 

Open 
1 /25-1/30  
1/25- 1 / 3 0  
1 / 50-1 /60 

1 / 100-1/ 125 
1 /200- 1 /250 
1/ 400- 1 /  500 

X or F 

M 
M 
M 
M 
M 

180  

120  
120 
100 

80 
65 

Speed 

280 280 340 1 /25 

240 240 320 1 / 50 
240 220 300 1 / 1 00 
200 200 260 1 /250 
1 60 150 200 1 / 500 
120 120 1 50 1 / 1000 

Bowl-Shaped Polished Reflectors: *2-inch; t 3-inch; t4- to 5-inch; §6- to 7-inch. All 
guide numbers are for bowl-shaped, polished reflectors; they do not apply to other 
shapes of reflectors. For shallow cylindrical reflectors, divide these guide num
bers by 2. For intermediate-shaped reflectors (such as the shallow fan-shaped re
flector), divide these guide numbers by 1 .4. 

ELECTRONIC FLASH GUIDE 
NUMBERS 
This table is intended as a starting 
point in determining the correct guide 
number. The table is for use with 
equipment rated in beam candlepower
seconds (BCPS) or effective candle
power-seconds (ECPS). Divide the ap
propriate guide number by the flash
to-subject distance in feet to determine 
the f-number for average subjects. 

Output of Unit 

SAFELIGHT 
Handle i n  total darkness. After de
velopment is half completed, a Kodak 
Safelight Filter No. 3 (dark green) or 
equivalent in a suitable safelight lamp 
with a 1 5-watt bulb can be used at 4 
feet from the film for a few seconds 
only. 

(BCPS or ECPS) 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Guide Number 
for Trial 45 55 65 

RECIPROCITY EFFECT 
ADJUSTMENTS 

80 95 

Exposure Time 
(seconds) Exposure Adjustments 

1 / 1 000 
1 / 1 00 
1 / 10 
1 
10 
100 

none 
none 
none 
1 stop more 
2 stops more 
3 stops more 

1 1 0  1 3 0  1 60 190 220 

Development Adjustments 

+ 1 0% 
none 
none 
10% less 
20% less 
30% less 

(Continued on following page) 
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PROCESSING FOR SHEET FILM 4147 
Development: Develop at approximate times and temperatures given below. 

Developing Times (in Minutes) 
KODAK 

Developer* Continuous Agitation (Tray) Intermittent Agitationt (Tank) 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 

POLYDOL 7 6 5 \/z 5 4\/z 9 8 7\/z 7 6 
HC- 1 1 0  

(Dilution B) 6 5 43/.i 4\/z 4 8 7 6\/z 6 5 
DK-50 ( 1 : 1) 5 4 112 41;4 4 3 \/z  6 V2 6 5¥1 5\/z 5 
D-76 7 6 5 \/z 5 4\/z 9 8 1 Y2 7 6 
MICRODOL-X 9 8 7\/z 7 6 1 1  10 9 112 9 8 

*Available in convenient ready-to-mix form in several sizes. 
t Agitation at  1 -minute intervals during development. 
Unsatisfactory uniformity may result with development times of less than 5 
minutes. 

Rinse: Kodak Indicator Stop Bath 
30 seconds or Kodak Stop Bath SB-5 
-30 seconds. 

Fix: Kodak Fixer-5 to 10 minutes 
or Kodak Fixing Bath F-5-5 to 1 0  
minutes o r  Kodak Rapid Fixer-2 to 
4 minutes. 

Wash: For 20 to 30 minutes in run
ning water at  65 to 75 F. To minimize 
drying marks, treat in  Kodak Photo
Flo Solution after washing. To save 
time and conserve water, use Kodak 
Hypo Clearing Agent. 

PROCESSING FOR LONG ROLLS 
ON SPIRAL REELS 

Process Control: To maintain u niform 
negative quality in both spiral reel and 
mechanized processing, the developer 
activity should be monitored with 
Kodak Control Strips, 1 0-step (for pro
.fessional B&W film). 

Development: Develop for approxi
mate times and temperatures given 
below. 

KODAK Packaged 
Developers 

DK-50 ( 1 : 1 )  
POLYDOL 
HC- 1 1 0  (Dilution B) 

CONTRAST INDEX CURVES 

KODAK P L U S - X  PAN PROFESSIONAL FILM 2 1" 
(EST A R  BASE) 

KODAK PLUS-X PAN PROFESSIONAL FILM 4141  

Contrast �_,,(E::cS:...:T.;..;A;..:.R..:_T;..:.Hl:..::C.;..;K_:B::.;A;.::S�E)C.--
lndex 

� 1 4 7  
4 1 4 7  

0 '  8 0  l---+--+-----1--l---+----<'---1 

0 60 f---t--J,L.-,1�+,.-q...-+----j 
H C - 1 1 0  (Dilution B; 
Polydol 
Microdol-X 
D-76 
DK-50 ( 1 1 )  •l---.T--1---1----1 68 ' F . L

·
arge

. 
tank 

Agitation a t  
1 m i n u t e  intervals 

4 6 8 1 0  12 14 1 6  
Time o f  Development ( M i nutes\ 

Developing Times (in Minutes) 

68 F 75 F 

4\/z 
5 \/z  
6 

(Continued on following page) 
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CHARACTERISTIC CURVES 

KODAK PLUS:X Pon Pro!eu1onol f,Jm 4147 
(ESTAR Th1d Bme) 

KODAK PlUS-X Pon Profenoonol Film 2147 
(ESTAR Th1d Boie) 

Secure the end of the film with a 
rubber band or waterproof tape to pre
vent the film from u nwinding during 
processing. Then use the following agi
tation procedure. 

l. Lower the reel into the developer, 
giving it a vigorous turning motion suf
ficient to cause the reel to rotate one
half to one revolution in the developer. 
Raise and lower the reel approximately 
l/2 inch (keeping the reel in the solu
tion) for the first 1 5  seconds of the 
development, tapping i t  against the bot
tom of the tank to release air bubbles 
from the film. 

2. Agitate once each minute by lift
ing the reel out of the solution, tilting 
it 30 .degrees to drain 5 to 10 seconds, 
and immersing it again with a vigorous 
turning motion sufficient to cause the 
reel to rotate one-half to one revolu -

KODAK PLUS-X Pan 
Professional Film 4147 
(ESTAR Thick Base) 

Medium-speed, panchromatic film. Di
mensionally stable, .007-inch (0. 1 8-
mm) Estar Thick Base. Fine grain, 
high resolving power. Excellent sharp
ness in enlargements. Retouching sur
face on both sides. 

tion in the developer. Alternate the 
direction of rotation each minute. 

3. Agitate in the same manner in the 
stop bath and once per minute i n  the 
fixing bath. 

Note: Too little agitation during de
velopment will  cause mottle and un
even development. Too much pumping 
of the reel in and out of the developer 
can produce streaks across the film at 
the reel spokes. Too much turning of 
the reel in the solution can cause lon
gitudinal streaks on the film. The agi
tation procedure j ust described provides 
a compromise which minimizes these 
u ndesirable effects. 

· Rinse: Kodak Indicator Stop Bath or 
Kodak Stop Bath SB-5, at  65 to 75 F, 
for 30  seconds with agitation. A run
ning-water rinse can be used i f  an acid 
rinse bath i s  not available. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 or F-6 for 5 to 10 minutes, or 
Kodak Rapid Fixer for 2 to 4 minutes 
at 65 to 75 F with agitation. 

Wash: For :io to 30 minutes in run
ning water at 65 to 75 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing, or wipe 
surfaces carefully with a Kodak Photo 
Chamois or a soft viscose sponge. 

Kodak Hypo Clearing Agent can be 
used after fixing to reduce washing time 
and conserve water. First, remove ex
cess hypo by rinsing the film i n  water 
for 30 seconds. Then bathe the film i n  
the Kodak Hypo Clearing Agent solu
tion for 1 or 2 minutes, with moderate 
agitation, and wash it for 5 minutes, 
us ing a water flow sufficient to give at 
least one complete change of water in 
5 minutes. 

EXPOSURE 

Speed: ASA-125 22-DIN 
Safelight: Handle and process the fi lm 
in total darkness. After development is 
half completed, you can use a Kodak 
Safelight Filter No. 3 (dark green) or 
equivalent in a suitable safelight lamp 
with a 1 5-watt bulb at not less than 4 
feet (l .2m) from the film for a few 
seconds only. 

(Continued on following page) 
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Outdoor Exposure Guide for Average Subjects 

Set Shutter at l / 125 Second 

Bright or Hazy 
Sun on Light 

Sand or Snow 

Bright or Hazy 
Sun ( Distinct Weak, Hazy Sun Cloudy Bright 

Shadows ) ( Soft Shadows ) ( No Shadows ) 

Open Shade t 
or Heavy 
Overcast 

f/22 f/ 16*  f/ 1 1  f/8 

*f/ 8 for backlighted close-up subjects. 

f/5.6 

tSubject shaded from the sun but  lighted by a large area of sky. 

Filter Factors: Multiply normal exposure by filter factor given below: 

Polar-
Kodak izing 

Nratten Filter No. 6 No. 8 No. 1 1  No. 1 5  No. 25 No. 58 No. 47 No. 29 Screen 

Daylight 1 .5 2* 4 2.5 8 6 6 25  2.5 
:Tungsten 1 .5  1 . 5  4* 1 .5 5 6 1 2  1 2 2.5 

*For correct gray-tone rendering of colored objects. 

Flash Pictures. To get the lens opening for electronic flash or flashbulbs, divide 
the guide number by the distance from flash to subject. 

Electronic Flash Guide Numbers 
Output of Unit (BCPS or ECPS) 
Guide No. for Distances in Feet 
Guide No. for Distances in Meters 

500 700 1000 1 400 2000 2800 4000 5600 
55 65 80 95 1 1 0  1 30 1 60 190 
1 7  20 24 29 3 3  40 50 60 

Guide Numbers for Blue Flashbulbs (for Distances in Feet Only) 

Behveen-Lens Synchro- M3B 0 1 1 )  § 22Bt Focal-Plane 6Bt 
Shutter Speed n.ization M2B 0 5Bt 25B t 40! § 2Bt Shutter Speed 26B t 

Open X or F  130 200 280 260 1/25-1/30 200 
1/25- 1 / 3 0  1 / 50- 1/60 140 
1 /25-1/30  M NR 180 240 240 1 / 1 00-1 / 125 100 
1 / 50-1 /60 M NR 180 220 220 1/200-1 /250 70 

1 / 1 00- 1 / 125 M NR 150 200 200 1 /400- 1 /500 50 
1/200- 1/250 M N R  120 150 140 1 / 1 000 34 
1 /400- 1 / 500 M NR 90 120 1 1 0  

Bowl-Shaped Polished Reflector: *3-inch; t4- t o  5-inch; + 6- t o  7-inch. All guide 
numbers are for bowl-shaped polished reflectors; they do not apply to other 
shapes of reflectors. For shallow cylindrical reflectors, divide these guide num
bers by 2. For intermediate-shaped reflectors (such as the shallow fan-shaped 
reflector), divide these guide numbers by 1 .4. 
§Clear bulbs listed because blue bulbs are not available. 
NR = Not recommended. 

Clear Bulbs: If you use clear flash
blu bs instead of blue bulbs, decrease 
lens opening ¥:i stop. 

Caution: Since bulbs may shatter 
when flashed, use a flashguard over the 
reflector. Do not flash bulbs i n  an 
explosive atmosphere. 

(Continued Oil followi1tg page) 
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PROCESSING PROCEDURE 
With agitation, develop, rinse, and fix 
at 65 to 75  F (18 to 24 C). 

1 .  Develop: 

Developing Time ( in Minutes ) 
TRAY ( Continuous Agitation) or 

Kodak TANK ( Gaseous-Burst TANK ( Agitation 
Packaged Developers Agitation t )  at I-Minute Intervals) 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 
18 c 20 c 21 c 22 C 24 c 18 c 20 c 21 c 22 c 

HC-llO ( Dilution B )  6 5 4')1,.• 4%• 4• 8 7 6'h 6 
Polydol 7 6 5'h 5 4%0 9 8 7'h 7 
Microdol-X 9 8 7'h 7 6 1 1  1 0  9'h 9 
D-76 7 6 51h 5 4'h0 9 8 7'h 7 
DK-50 ( 1 :  1 )  5 4%0 4'4° 40 3%0 6'h 6 5%. 5'h 

f l  second every 10 seconds; pressure to raise solution level % inch ( 16 mm ) .  

75 F 
24 c .· 

5'h 
6 
8 
6 
5 

0Unsatisfactory uniformity may result with developrnent times shorter than 5 minutes. 
NOTE : Do not use Kodak Developer DK-20 or other developers containing silver halide 
solvents, such as thiocyanates or thiosulfates. 

2. Rinse: Kodak Indicator Stop Bath 
-30 seconds or Kodak Stop Bath 

SB-5-30 seconds. 

3. Fix: Kodak Fixer-5 to 10 minutes 
or Kodak Fixing Bath F-5-5 to 1 0  
minutes o r  Kodak Rapid Fixer-2 to 
4 minutes. 

4. Wash: For 20 to 30 minutes in run
ning water at 65 to 75 F ( 1 8  to 24 C). 

To mm1m1ze drying marks, treat in 
Kodak Photo-Flo Solution after wash
ing. To save time and conserve water, 
use Kodak Hypo Clearing Agent. 

5. Dry in a dust-free place. 

Mechanized Processing: For informa
tion write to Kodak in your country. 
In U.S.A., write to Eastman Kodak 
Company, Rochester, N.Y. 1 4650. 

KODAK PLUS-X PAN PROFESSIONAL FILM 4147 
(ESTAR THICK BASE) 

Contrast 
Index 

2 1 47 
4 1 47 

0. 80 I----+--+--+--+--+--._,_ _ _, 

0. 60 1---+---b-'�9--t-,.,,-£-+------t--i 
H C- 1 1 0  ( D i l ution B) 
Polydol 
M icrodol-X 
D-76 
DK-50 ( 1 : 1 )  

0.30,____,�-+--+--+- 68 ° F ,  Large' tank 
Agitation at 
1 m i n ute i ntervals 

4 6 8 10 1 2  1 4  1 6  
T i m e  of Development ( M i n utes) 

6 1  
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KODAK PLUS-X 
Pan Professional Film Pack 

IMPORTANT-
SEE NEW DEVELOPMENT TIMES 
Medium-speed panchromatic film with 
extreme fine grain and high resolving 
power. Medium contrast, wide expo
sure latitude. Very high sharpness even 
at high degrees of enlargement. 

Handle the pack only by the edges. 
Pressure on the Safety Cover must be . 
avoided to prevent light from entering 
the pack and fogging the edges of the 
film. 

When the pack is  securely in position 
for use, carefully pull the tab marked 
"Safety Cover" straight out as far as 
it will come. After you h ave made the 
first exposure, pull the tab marked "1" 
straight out as far as it will come, 
holding back the remaining tabs to 
avoid pulling more than one at a time. 
This leaves film No. "2" ready for use. 

In the same manner, expose each 
successive film and pull its tab. The 
tabs can be left attached or torn off. 

When all the tabs have been pulled, 
the pack can be removed from the 
adapter in subdued daylight. 

CAUTION 
Pull the tabs in numerical order. 

Pull only one tab after each ex
posure. 

Do not remove the pack from the 
adapter in the light u ntil all films have 
been exposed, and the tabs pulled. 

COLD WEATHER OPERATION 

Due to inherent film brittleness under 
conditions of low relative humidity or 
temperature, film-pack performance 
can be improved by exposing films as 
soon as possible after removing from 
foil wrap and by pulling tabs evenly 
and slowly after each exposure. 

EXPOSURE 
SPEED: ASA 125 
This number · is for use with meters 
and cameras marked for ASA Speeds 
or Exposure Indexes, in either daylight 
or artificial light. It  will normally lead 
to approximately the minimum expo
sure required to produce negatives of 
highest quality. 

If, with normal development, your 
negatives are consistently too thin, in
crease exposure by using a lower num
ber; if too dense, reduce exposure by 
using a higher number. 

OUTDOOR EXPOSURE GUIDE FOR AVERAGE SUBJECTS: 

Bright or Hazy 
Sun on Light 

Sand or Snow 

f/22 

Set Shutter at l / 1 00 or 1 / 125  Second 
Shadows ) 

Bright or Hazy Weak, Hazy Sun Cloudy Bright 
Sun ( Distinct) ( Soft Shadows ) ( No Shadows ) 

f/ 16* f/ 1 1  f/8 

*f/8 for backlighted close-up subjects. 
tSubject shaded from the sun but lighted by a large area of sky. 

FILTER FACTORS 
Multiply normal exposure by filter factor given below: 

Kodak No. 6 No. 8 No. 1 1  No. 1 5  No. 25 
Wratten Filter 

Daylight 1 . 5  2* 4 2.5 6 
Tungsten 1 .2 1 .5 4* 1 .5 4 

*For correct gray-tone rendering of colored objects. 

(Continued on following page) 
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No. 47 

6 
1 2  

Open Shade+ 
or Heavy 
Overcast 

f/5.6 

Polar-
No. 58 izing 

Screen 

8 2.5 
8 2.5 
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FLASH 
To determine the f-number for average 
subjects, divide the appropriate guide 

number by the distance (in feet) from 
flash to subject. 

GUIDE .NUMBERS FOR BLUE FLASHBULBS: 
Between-Lens Synchro- M-3B 2Bi Focal-Plane 6 i  
Shutter Speed nization AGIB 5B t ,  25Bt 22Bi Shutter Speed 26B i 

Open x or F 1 50 200 260 1 /25- 1 / 3 0  200 
1 /25- 1 / 30 1/ 50- 1/60 140 
1 /25- 1/30  M 100 1 8 0  240 1 / 100- 1 / 125 100 
1/ 50- 1 /60 M 100 180 220 1 /200-1/250 70 

1/ 1 00- 1 /  125 M 85 1 50 200 1 I400- 1 / 500 50 
1 /200-1 !250 M 70 1 20 140 1 / 1 000 34 
1 /400- 1 /500 M 55 9 0  1 10 

Bowl-Shaped Polished Reflectors: *2-inch; t3-inch; t4- to 5-inch;  §6- to 7-inch. 
All guide numbers are for bowl-shaped polished reflectors; they do not apply to 
other shapes of reflectors. For shallow cylindrical reflectors, divide these guide 
numbers by 2. For i ntermediate-shaped reflectors (such as the shallow fan-shaped 
reflector), divide these guide numbers by 1 .4. 

Clear Bulbs: If you use clear flash
bulbs instead of the blue bulbs, de
crease lens opening % stop. 

ELECTRONIC FLASH GUIDE NUMBERS 

Caution: Since bulbs may shatter, use 
a flashguard over the reflector. Do not 
flash bulbs in an explosive atmosphere. 

Output of Unit 
(BCPS or ECPS) 3 50 500 700 1 000 1400 2000 2800 4000 5600 8000 

Guide Number for Trial· 45 55 65 

SAFELIGHT 
These films are extremely sensitive to 

'l ight of all colors and should be han
dled and developed only in total 
darkness. However, a Koc' ;k Safelight 
Filter No. 3 (dark green) 01 equivalent 
in a suitable safelight lamp with a 1 5-
watt bulb can be used for a few sec
onds after development is 50% com
pleted, provided it is kept at least 4 
feet from the film. 

REMOVAL OF FILMS FROM PACK 
TO REMOVE ALL.FILMS 
Place the film pack face down on a 
table covered by a clean sheet of paper. 
Remove the metal light lock by pull
ing it off the end of the case. Raise the 
back of the case; then take out the 
paper Safety Cover and exposed films. 
Discard the Safety Cover and separate 
the film from the backing paper. 

REMOVAL OF THE FILM FROM 
THE BACKING PAPER 
Pinch the backing paper and the end 
of the tab together at one corner where 

80 95 1 1 0  1 3 0  1 60 190 220 

the film is attached; then strip off the 
film. 

TO REMOVE ONE OR MORE 
EXPOSED FILMS 
From a partially exposed pack, remove 
the light lock and open the case as 
described above. Hold the torn tab 
of the Safety Cover; then withdraw the 
exposed films by grasping the torn tabs. 
Do not remove the Safety Cover, or 
abrasion of the next film may occur. 

Lower the back of the case and 
Safety Cover to the original position. 
Replace the light lock by holding the 
case tightly c losed and tilting the light 
lock slightly. The sides of the light 
lock must be on the outside of the case 
and pushed all the way on. 

Before turning on the light, replace 
the film pack in the adapter and put 
the exposed films in a lighttight con
tainer. Before developing the films, 
separate them from the backing paper 
as described above. 
DEVELOP at approximate times and 
temperatures given below. 

(Co11tinucd 011 followi11g page) 
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PROCESSING TIMES 

Developing Times ( in :Minutes ) 

Kodak 
Packaged Developers 

TRAY 
( Continuous Agitation) 

LARGE TANK0 
Agitation at I-Minute 

( Intervals ) 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 

18 c 20 c 21 c 22 c 24 c 18 c 20 c 21 c 22 c 24 c 

HC-110 ( Dilution B)  5 4%0 40 3*0 31,1.,.0 6% 5% 5 4*0 4 0 
Polydol 5'h 4*0 41,1.,.• 3*0 30 71,,1, 6 5% 4%,o 3 *0 
D-76 5% 4*0 4%• 40 3%• 7% 6'h 6 5'h 4y,o 
D-76 ( 1 : 1 )  7 6 51/z 5 4%• 10 9 8 71/z 7 
Microdol-X 7 6 51/z 5 4*0 1 0  9 8 7% 7 
Microdol-X ( 1 :  3 )  1 0  9 31;,, 14 13 1 1  

0Unsatisfactory uniformity may result with development times shorter than 5 minutes. 
NR-Not Recommended. 
NOTE: Do not use developers containing silver halide solvents. 

RINSE at 65 to 75 F ( 1 8  to 24 C) with 
agitation. 

Kodak Indicator Stop Bath-
30 seconds or 

Kodak Stop Bath SB-5-30 seconds 

FIX at 65 to 75 F ( 1 8  to 24 C) with 
agitation. 

Kodak Fixer-5 to 10 minutes or 
Kodak Fixing Bath F-5-

5 to 10 minutes or 
Kodak Rapid Fixer-

2 to 4 minutes or 
Kodafix Solution-2 to 4 minutes 

64 

WASH for 20 to 30 minutes in running 
water at 65 to 75 F (1 8 to 24 C). To 
minimize drying marks, treat in Kodak 
Photo-Flo Solution after washing, 0 1  

wipe surfaces carefully with a Kodak 
Photo Chamois or a soft viscose 
sponge. To ·save time and conserve 
water, use Kodak Hypo Clearing 
Agent. 

DRY in a dust-free place. 

STORAGE: Keep unexposed film at 75 
F (24 C) or lower. Process film as soon 
as possible after exposure. 
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KODAK PLUS-X 
Portrait Film 5068 
35mm AND WIDER IN LONG ROLLS 
Medium-speed panchromatic film with 
extreme fine grain and high resolving 
power. Medium contrast, wide expo
sure latitude. Excellent sharpness in  
enlargements. Particularly suitable for 
school photography and other applica
tions where portrait negatives are made 
in long rolls. Emulsion side of film is 
suitable for retouching. 
Safeligbt: Handle and process film in  
total darkness. After development i s  
half completed, a Kodak Safelight 
Filter No. 3 (dark green) or equivalent 
in a suitable safelight lamp with a 1 5 -

watt bulb c a n  b e  used for a few sec
onds only. Keep the safelight at !er 
4 feet from the film. 

EXPOSURE 

Speed: ASA-125 
This number is for use with meters 
and cameras marked for ASA Speeds 
or Exposure Indexes, in either daylight 
or artificial light. It will normally lead 
to approximately the minimum expo-. 
sure required to produce negatives of 
highest quality. 

If, with normal development, nega
tives are consistently too thin, increase 
exposure by using a lower number; 
if too dense, reduce exposure by using 
a higher number. 

OUTDOOR EXPOSURE GUIDE FOR AVERAGE SUBJECTS 

Bright or Hazy 
Sun on Light 

Sand or Snow 

f/22 

Set Shutter at 1 / 1 00 or l / 1 25 Second 
Bright or Hazy 
Sun ( Distinct Weak, Hazy Sun Cloudy Bright 

Shadows ) ( Soft Shadows ) ( No Shadows ) 

f/ 1 6* f/ 1 1  f/ 8 

*fl 8 for backlighted close-up subjects. 
tSubject shaded from sun but lighted by a large area of sky. 

FILTER FACTORS 
Multiply normal exposure by filter factor given below: 

Kodak 
Wratten Filter No. 6 No. 8 No. 1 1  No. 15 No. 25 

Daylight 
Tungsten 

1 .5 
1 .2 

2* 
1 . 5  

4 
4* 

*For correct gray-tone rendering of colored objects. 

ELECTRONIC FLASH GUIDE NUMBERS 

2.5 
1 .5 

6 
4 

Open Shade I 
or Heavy 
Overcast 

f/5.6 

Polar
izing 

Screen 

2.5 
2.5 

To determine the f-number for average subjects, divide the proper guide number 
by the distance (in feet) from flash to subject. 

Output of Unit 
(BCPS or ECPS) 

Guide Number for Trial 

PROCESSING DATA 

350 500 700 1 000 1400 2000 2800 4000 5600 8000 

45 55 65 80 95 1 10 1 3 0  1 60 1 90 220 

Recommendtd Development for Long Rolls (up to 100-Foot Lengths) on Spiral 
Reels: 

Developing Time (in Minutes) 

Kodak Packaged Developers 

HC-1 10 (Dilution B) 
Polydol 

68 F 
20 C 

6 
61;2 

(Continued on following page) 

75 F 
24 C 

4V<! 
4 
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Recommended Development for Short (up to 51/z-Foot Lengths}: 

Developing Times ( in Minutes ) 

Kodak SMALL TANK- ( Agitation) LARGE TANK- ( Agitation 
Packaged Developers 

65 F 18 c 
HC- 1 1 0  ( Dilution B )  6 
Polydol 61/z 
D-76 6% 
D.-76 ( 1 : 1 )  8 
Microdol-X 8 
Microdol-X ( 1 :  3 ) 

68 F 20 c 
5 
51/z 
5'h 
7 
7 

70 F 72 F 75 F 21 c 22 c 24 c 
411zo 40 3\lzO 
4%,0 4%.o 314. 0 
5 411zo 3%.o 
6% 6 5 
6% 6 5% 

1 1  1 0  9% 

at 1-Minute Intervals ) 

65 F 68 F 70 F 72 F 75 F 
18 c 20 c 2 1  c 22 c 24 c 

61/z 51/z 5 4%,0 40 
7'h 6 51/z 4%,0 3%,0 
7'h 6% 6 51h 4%0 

10 9 8 7% 7 10 9 8 71h 7 
1 4 1 3  1 1  

0Unsatisfactory unifonnity may result wi th  development times shorter than 5 minutes. 
NOTE: Do not use developers c.:ontaining silver halide solvents. 

In loading the reel, secure the end 
of the film with a rubber band or 
waterproof tape to prevent the film 
from unwinding during processing. 
Then use the following agitation pro
cedure. 

1. Lower the reel into the developer, 
giving it a vigorous turning motion 
sufficient to cause the reel to rotate 
one-half to one revolution in the de
veloper. Raise and lower the reel ap
proximately one-half inch (keeping the 
reel in the solution) for the first 1 5  sec
onds of the development, tapping i t  
against the  bottom of the  tank to re
release air bubbles from the film. 

2. Agitate once each minute by lift
ing the reel out of the solution, tilting 
i t  30  degrees to drain 5 to 1 0  seconds, 
and immersing it again with a vigorous 
turning motion sufficient to cause the 
reel to rotate one-half to one revolution 
in the developer. Alternate the direc
tion of rotation each minute. 

3 .  Agitate in the same manner in the 
stop bath and once per minute in the 
fixing bath. 

Note: Too little agitation during de
velopment will cause mottle and un
even development. Too much pumping 
of the reel in and out of the developer 
can produce streaks across the film at 
the reel spokes. Too much turning of 
the reel in the solution can cause lon
gitudinal streaks on the film. The agi
tation procedure just described provides 
a compromise which mimizes these un
desirable effects. 
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Rinse at 65 to 75 F ( 1 8  to 24 C) with 
agitation. 

Kodak Indicator Stop Bath-
30 seconds or 

Kodak Stop Bath SB-5-30 seconds 
Fix at 65 to 75 F ( 1 8  to 24 C) with 
agitation. 

Kodak Fixer-5 to 10 minutes or 
Kodak Fixing Bath F-5-

5 to 1 0  minutes or 
Kodak Rapid Fixer-

2 to 4 minutes or 
Kodafix Solution-2 to 4 minutes 

Wash for 20 to 3 0  minutes i n  rnnning 
water at 65 to 75 F ( 1 8  to 24 C). To 
minimize drying marks, treat in Kodak 
Photo-Flo Solution after washing, or 
wipe surfaces carefully with a Kodak 
Photo Chamois or a soft viscose 
sponge. To save time and conserve 
water, use Kodak Hypo Clearing 
Agent. 
Dry in a dust-free place. 

The film can be air-dried on a spiral.. 
reel. More rapid drying can be ob
tained with a rotating-reel unit with 
forced warm air. For detailed infor
mation on this drying unit,  write East
man Kodak Company, Department 
41 2-L, for a copy of Processing Long 
Rolls of Film in Spiral Reels (Kodak 
Pamphlet No. J-7). Rinse the reel well 
in water and dry it thoroughly before 
using it again . 
Mechanized Processing: For informa
tion, write to Eastman Kodak Com
pany, Rochester, New York 14650. 
Storage: Keep unexposed film at 75 F 
(24 C) or lower. P rocess film as soon 
as possible after exposure. 
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KODAK SUPER-XX 
PAN FILM 41 42 
(ESTAR Thick Base) 
ASA 200 

GENERAL PROPERTIES 
A moderately high-speed, fine-grain, 
panchromatic film for general purposes 
'in portrait, commercial, and industrial 
photography. It is recommended for 
making color-separation negatives and 
for black-and-white negatives from 
color transparencies. Available in sheet 
film. 

Color of KODAK 
WRATTEN Exposing Light Filter No. 

Red 29 
Green 61 
Blue 47B 

Use Yi stop more exposure for low
key subjects, Yi stop less for high-key. 
A density of 3.0 in the transparency 
should reproduce with a density of 
aboLt 0.35 to 0.40. 

Color of KODAK 
WRATTEN Filter Filter No. 

Red 29 
Green 61 
Blue 47B 

FILTER FACTORS 

KODAK No. No. No. 
WRATTEN 6 8 15 

Filter (Kl) (K2) (G) 

D aylight 1 .5 2* 3 
Photoflood or 

high-efficiency 
tungsten 1 .5  1 .5  2 

FILM SPEED 
ASA 200 
Exposure for . Separation Negatives 
from Color Transparencies: Adjust en
larger equipped with a tungsten lamp 
to give 3 footcandles (32 meter-candles) 
of illumination at  exposure plane, 
measured without filters, and with the 
lens at fl 4.5. Trial exposures for aver
age transparencies are: 

Enlarger Exposure 
Lens Opening Time 

f/8 25 sec 
f/ 8 15 sec 
f/8 30  sec 

Exposure for Direct Separation Neg
atives: Typical exposure conditions for 
a conventional camera with 450 foot
candles (4800 meter-candles) of tung
sten illumination (3200K) on the sub
ject are: 

Camera Exposure 
Lens Opening Time 

f/ 1 6  1 5  sec 
f/ 1 6  12  sec 
f/ 16 20 sec 

No. No. No. No. No. Polar-
11  25 29 58 47 izing 

(Xl) (A) (F) (B) (CS) Screen 

4 8 1 6  8 5 2.5 

3 *  4 8 8 10 2.5 

*For correct gray-tone rendering of colored objects. 

(Continued on following page) 
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FLASHBULB G UIDE NUMBERS 
Clear Flashbulbs: To get f-number, way between nearest and farthest de-
divide guide number by flash-to-subject tails. In small white rooms, use one 
distance in feet, taken to a point mid- stop smaller. 

Between-Lens Syn- M3t Focal-Plane 
Shutter chro· AG-1* 5:1=, 11§ 2§ Shutter 
Speed nization 25:j: 40§ 22§ Speed 

Open X or F 220 340 340 450 1/25 1 / 25-1 / 3 0  
1/25- 1 / 3 0  M 1 50 300 300 400 1 / 50 
1 / 50- 1 / 60 M 1 50 300 280 380 1 / 100 

1 / 1 00-1 / 125 M 130  240 260 320 1 /250 
1/200- 1 /250 M 1 00 200 200 240 1 /500 
1/ 400-1 /  5 00 M 80 150  150  1 80 1 / 1 000 

Bowl-Shaped Polished Reflectors: *2-inch; B-inch; +4- to 5-inch; §6- to 7-inch. 
All guide numbers are for bowl-shaped, polished reflectors; they do not apply to 
other shapes of reflectors. For shallow cylindrical reflectors, divide these guide 
numbers by 2. For intermediate-shaped reflectors (such as the shallow fan-shaped 
reflector), divide these guide numbers by 1 .4. 

ELECTRONIC FLASH GUIDE 
N UMBERS 
This table is  intended as a starting 
point in determining the correct guide 
number. The table is  for use with 
equipment rated in beam candlepower
seconds (BCPS) or effective candle
power-seconds (ECPS). Divide the ap
propriate guide number by the flash
to-subject distance in feet to determine 
the f-number for average subjects. 

Output of Unit 
(BCPS or 

SAFE LIGHT 
Handle i n  total darkness. After de
velopment is half completed, a Kodak 
Safelight Filter No. 3 (dark green) or 
equivalent in a suitable safelight lamp 
with a 1 5-watt bulb can be used at 4 
feet from the film for a few seconds 
only. 

ECPS) 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Guide Number 
for Trial 60 70 85 100 120 1 40 170 200 240 280 

RECIPROCITY EFFECT 
ADJUSTMENTS 

Exposure Time 
(seconds) 

68 

1 / 1 000 
1 / 1 00 
l / 10 
1 
1 0  
100 

Exposure Adjustments 

none 
none 
none 
1 stop more 
2 stops more 
3 stops more 

Development Adjustments 

1 0 %  more 
none 
none 
1 0 %  less 
20% less 
30% less 

(Continued on following page) 
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PROCESSING 
Development for General Black-and
White Photography: Develop at ap-

proximate times and temperatures given 
below. 

Developing Times (in Minutes) 

KODAK 
Continuous Agitation (Tray) Intermittent Agitationt (Tank) 

Developer* 65 F 68 F 70 F 72 F 75 F 65 F 68 F 

POLYDOL 1 1  9 8 7 6 1 3  1 1  
HC- 1 10 (Dil. A) 4Yz 4 3% 3 Yz  3 6 5 
HC- 1 1 0  (Dil. B} 8 Yz  7 6Yz 6 5 1 1  9 
DK-60a 41/2 4 3% 3 Yz  3 6 5 
DK-50 5 Yz  5 4% 4Yz 4 8 7 
DK-50 ( 1 : 1) 9 8 7 1/z 7 6 1 1  1 0  

*Available i n  convenient ready-to-mix form i n  several sizes. 
t Agitation at 1 -minute intervals during development. 

70 F 72 F 75 F 

10 9 8 
4Yz t 41,4 t 3 Yz  t 
8 7 6 
4Yz t 4\4 t 3 Y2 t  
6Yz 6 5 
9 Yz  9 8 

+ Unsatisfactory uniformity may result with development times of less than 5 
minutes. 

Development for Color-Separation 
Negatives: Adjust times to obtain de
sired density range, about 1.4 with nor-

ma! subjects. Develop at 68 F with 
agitation. 

KODAK 
Dye Transfer Process Developer 

For color-separation negative HC- 1 1 0  
made directly from the subject (Di!. A) 
or from masked color 
transparencies* 

For color-separation negatives HC- 1 1 0  
made from unmasked (Di!. B) 
transparencies 

*Using tungsten illumination as light source. 

Development Times 
Minutes 

Red Green Blue 

4Yz 4Y2 7 

4Yz 4Yz 7 

CHARACTERISTIC CURVES 

Rinse: Kodak Indicator Stop Bath 
or Kodak Stop Bath SB-5 for 30 sec
onds. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 for 5 to 10 minutes, or 
Kodak Rapid Fixer for 2 to 4 minutes. 

Wash: For 20 to 30 minutes in run
ning water at 65 to 75 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing. To save 
time and conserve water, use· Kodak 
Hypo Clearing Agent. 

KODAK SUPH 0: Pen f;lm 4\41 
(ESTAR !hod Ba.el 

boo,.d•o Ooyl..,n1 

o ... loood w••h 

'""'�'n'"' •9•ohon '" b8 1 !20CI 

(Continued on following page) 
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0.70 

69 



The Compact Photo-Lab-Index 

4 1 42 (ESTAR THICK BASE) 
KODAK SUPER-XX PAN FILM 

CONTRAST INDEX CURVES 

'
2 '---7-�4-�6 --:80--�IOc--"'12--:1-':-4----716';--7;1 8�20 

TIME OF DEVELOPMENT (MIN UTES) 

.2 ���-���-���-�� 4 10 12 14 16 18 2( 
TIME OF DEVELOPMENT (MIN UTES) 

KODAK TRl-X PAN FILM 
ASA 400 

GENERAL PROPERTIES 

FILM SPEED 
ASA 400 

A high-speed panchromatic film with 
fine grain and excellent sharpness. Its 
high speed makes i t  especially useful 
for photographing dimly lighted sub
jects and fast action, for extending the 

distance range for flash pictures, and 
for photographing subjects requiring 
good depth of field and high shutter 
speeds. Available in 126 cartridges, 135  
magazines, 1 20, 620 and 1 27 rolls. 

DAYLIGHT EXPOSURE TABLE 
Shutter Speed 
1/ 500 Second 

Bright or Bright or 
Hazy Sun Hazy Sun 

Distinct Shadows Distinct Shadows 

On Light Sand 
or Snow 

f/22 

Average 
Subjects 

f/22* 

Shutter Speed 1/250 Second 

Cloudy 
Bright 

No Shadows 

f/ 11 

Heavy 
Overcast 

f/ 8 
*fl 1 1  at 1 /250 second for backlighted close-up subjects. 
tSubject shaded from the sun but lighted by a large area of sky. 

FILTER FACTORS 
Increase exposure by the filter factor in the table below. 

No. 6 No. 8 No. 15 No. 11  No. 25 
Filter (Kl) (K2) (G) (Xl) (A) 

Daylight 1 .5 2* 2.5 4 8 
Tungsten 1 .5  1 .5 1 .5 3 *  5 
*For correct gray-tone rendering of colored objects. 

(Continued on following page) 
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No. 58 
(B) 

6 
6 

Open 
Sbadet 

f/8 

Polar-
No. 47 izing 
(CS) Screen 

6 2.5 
1 2  2.5 
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FLASHBULB GUIDE NUMBERS 
Divide the proper guide number by the jects. These guide numbers are for blue 
flash-to-subject distance in feet to de- flashbulbs. If you use clear flashbulbs, 
termine the f-number for average sub- reduce the lens opening by Y2 stop. 

Shallow 
Cylin- Inter- Polished Inter- Polished 

Syn- drical mediate- Bowl- mediate- Bowl-
chro- Shutter Flash- Reflec- Shaped Shaped Shaped Shaped 

nization Speed cube tor Reflector Reflector Reflector Reflector 

M M M3B M3B 
Flash- AG- 2 AG- 2 AG- SB 6B''' SB 6B''' 
cube 1B B 1B B 1B 2SB 26B* 2SB 26B'' 

x l / 30 180 1 30 190 1 80 240 260 260 NR 400 N R  

l / 3 0  120 90 NR 130  NR 1 80 240 260 400 3 60 
1 / 60 120 90 NR 1 3 0  NR 180 220 1 80 350 260 

M 1 / 1 25 100 75 NR 1 1 0  NR 1 50 1 80 1 20 290 170 
1 /250 75 65 NR 90 NR 1 3 0  1 50 85  240 120 
1 / 500 65 50 NR 70 NR 1 00 1 10 60 170 85 

* B ulbs for focal-plane shutters; use with FP synchronization. 
NR = Not Recommended. 

ELECTRONIC FLASH GUIDE 
NUMBERS 
This table is intended as a starting 
point in determining the correct guide 
number for electronic flash u nits rated 
in beam-candlepower-seconds (BCPS). 

Output of Unit-
BCPS 3SO SOO 700 1000 

Divide the proper guide number by the 
flash-to-subject distance i n  feet to de
termine the f-number for average sub
jects. 

1400 2000 2800 4000 S600 8000 

Guide Number 85 1 00 1 20 1 40 1 70 200 240 280 340 400 

PROCESSING mate times and temperatures given 
Development: Develop at the approxi- below. 

Developing Times (in Minutes)* 

KODAK SMALL TANK-(Agitation LARGE TANK-(Agitation 
Packaged at 30-Second Intervals) at 1-Minute Intervals) 

Developers 
6S F 68 F 70 F 72 F 7S F 6S F 68 F 70 F 72 F 7S F 

HC- 1 1 0  (Di!. A) 4 \4 * 3 34 * 3 14 * 3 *  2 Y2 *  434 * _ 41/4 * 4* 3314 * 3 14 * 
HC- 1 1 0 (Di!. B)  . 8 Y2 7 Y2 61/2 6 5 9 1/2 8 Y2  8 7 Y2  6Y2 
POLYDOL 8 7 61/2 6 5 9 8 7 1h 7 6 
D K-50 ( 1 : 1) 7 6 5 1h 5 41/2 * 7 Y2 6Y2 6 5 Y2  5 
MICRODOL-X 1 1  10 9 Y2 9 8 1 3  1 2  1 1  1 0  9 
MICRODOL-X 

( 1 : 3) 1 5  1 4  1 3  1 7  1 6  1 5  
D-76 9 8 7 Y2 61h 5 Y2 1 0  9 8 7 6 
D-76 ( 1 : 1 )  1 1  1 0  9 Y2 9 8 1 3  1 2  1 1  1 0  9 
*Unsatisfactory u niformity may result with development times of less than 5 

minutes. 

(Continued on following page) 
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SAFELIGHT 
Handle in total darkness. However, 
when development is half completed, 
you can use a safelight at  4 feet for a 
few seconds. Equip the safelight with a 
Kodak Safelight Filter No. 3 (dark 
green) or equivalent and a 1 5-watt 
bulb. 

Rinse: Kodak Indicator Stop Bath or 
Kodak Stop Bath SB-5, at 65 to 75 F, 
for 30 seconds with agitation. You can 
use a running-water rinse if  an acid 
stop bath i s  not available. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 for 5 to 10 minutes, or Kodak 
Rapid Fixer or Kodafix Solution for 
2 to 4 minutes, at 65 to 75 F with 
agitation. 

Wash: For 20 to 30 minutes in run
ning water at 65 to 75  F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing, or wipe 
surfaces carefully with a Kodak Photo 
Chamois or a soft viscose sponge. 

You can use Kodak Hypo Clearing 
Agent after fixing to reduce washing 

KODAK TRl-X PAN 
PROFESSIONAL FILM 
ASA 320 

GENERAL PROPERTIES 
A high:speed, panchromatic film which 
yields negatives with good gradation 
and brilliant highlights. It  can be used 
with all types of lighting, both outdoors 
and indoors. The emulsion gives good 
exposure latitude and control of con
trast in development. Kodak Tri-X 
Films in rolls and film packs have re
touching surfaces on both sides of the 
film. Available in 120 and 220-size roll 
films and film packs. 

DAYLIGHT EXPOSURE TABLE 
This exposure table is for average sub-

time and conserve water. First, remove 
excess hypo by rinsing the film in water 
for 30 seconds. Then, bathe the film 
i n  the Kodak Hypo Clearing Agent so
lution for 1 or 2 minutes with mod
erate agitation, and Wasfi it for 5 min
utes, using a water flow sufficient to 
give at least one complete change of 
water i n  5 minutes. 

CONTRAST-INDEX CURVES 

KODAK TRt-X Pan Fllm/5063 
Contrast Index Curves 

Contrast 
Index 

KODAK Developers 
1. HC-l 10 (Dilution 6) 
2. POLYDOL 
3. 0-76 
4 0-76 ( 1 : 1 )  and MICAODOL-X 
5. MICAODOL-X ( 1 :3) at 75°F 
6. OK-50 ( 1 : 1 )  

70.--r--,--,- ������ 

60 

.50 

6 8 10 12 14 16 1 8  
Time o f  Development (minutes) 

68 F except as indicated. large Tank. 
Agitation al 1 -rn1nute inlervals 

FILM SPEED 
ASA 320 
This number is for use with meters 
and cameras marked for ASA Speeds, 
in either daylight or artificial light. I t  
will normally lead t o  approximately the 
minimum exposure required to produce 
negatives of highest quality. 

If, with normal development, your 
negatives are consistently too thin, in
crease exposure by using a lower num
ber; if too dense, reduce exposure by 
using a higher number. 

jects and a shutter speed of 1 / 250 
second. 

Bright or Hazy Bright or Hazy 
Sun on Light Sun (Distinct 
Sand or Snow Shadows). 

Cloudy 
Bright 

(No Shadows) 
Heavy 

Overcast 
Open 

Shadet 

f/22 f/ 1 6* 
*fl 8 for backlighted closeup subjects. 

f/ 8 f/5 .6  

tSubject shaded from the  sun but  lighted by a large area of sky. 

(Continued on following page) 
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FILTER FACTORS 
Multiply the normal exposure by the 
filter factor given below. 

KODAK No No. No. No. No. No. No. No. Polar-
WRATTEN 6 8 lS 11 29 2S S8 47 izing 

Filter (Kl) (K2) (G) (Xl) (F) (A) (B) (CS} Screen 

Daylight 1 . 5 2* 2.5 4 1 6  8 8 6 2.5 
Photoflood or 

high-
effidency 
tungsten 1 .5 1 . 5  2 4* 10 5 8 1 0  2 . 5  

*Fo: correct gray-tone rendering o f  colored objects. 

FLA$HBULB GUIDE NUIVJB�RS 
Divide the guide number b y  the flash
to-subject distance in feet to find the 
f-number for average sµbjects. These 

Between-
Lens 

Shutter 
Speed 

Open 
1 / 25-1 / 3 0  
1/25- 1/30  
1 / 50-1 / 60 

1 / 1 00-1 / 125 
1/200-1 /250 
1 I400- 1 1 500 

Syn-
cbro-

nization 

X or F 

M 
M 
M 
M 
M 

flash- AG-
cube lBt 

1 69 240 

1 10 160 
1 10 160 

90 140 
70 1 10 
60 90 

guide numbers are for blue flashbulbs. 
If you use clear flashbulbs, reduce the 
lens opening 21:i stop. 

Focal-
M3B:f: Plane 

SB§ Shutter 6B§ 
M2B:f: 2SB§ Speed 268§ 

220 320 
1 /25- 1/30  320 

NR** 300 1/ 50- 1 / 60 240 
NR 280 1 / 100-/ 1 25 150 
NR 240 1/ 200- 1/ 250 1 1 0  
N R  1 80 1 /400- 1 / 500 75 
NR 140 

Bowl-shaped polished reflector sizes: t2- inch; t 3 -inch; §4- to 5-inch. All guide 
numbers are for bowl-shaped, polished reflectors; they do not apply to other 
shapes of reflectors. For shallow cylindrical reflectors, divide these guide numbers 
by 2. For intermediate-shaped reflectors such as the shallow fan-shaped reflector), 
divide these guide numbers by 1 .4. 

' 

•* *NR = Not Recommended. 

ELECTRONIC FLASH GUIDE 
N UMBERS 

• 

This 
·
table is intended as a starting 

point in determining the correct guide 
number. The table is for use with 
equipment rated in beam candlepower
seconds (BCPS) or effective candle-

Output of Unit 
(BCPS or 
ECPS) 3SO soo 700 1000 

G uide Number 
for Trial 75 90 1 1 0 1 30 

power-seconds (ECPS). Divide the ap
propriate guide number by the flash
to-subject distance in feet to determine 
the £-number for average subjects. 

1400 2000 2800 4000 S600 8000 

150 180 210  250 300 360 

(Continued on following page) 
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RECIPROCITY EFFECT 
ADJUSTMENTS 

Exposure Time 
(seconds) 

1/ 1 000 
1 / 1 00 
1 / 10 
1 
1 0  
1 00 

Exposure Adjustments 

none 
none 
none 
1 stop more 
2 stops more 
3 stops more 

Development Adjustments 

1 0 %  more 
none 
none 
1 0 %  less 
20 % less 
30% less 

SAFELIGHT 
Handle in total darkness. After devel
opment is half completed, a Kodak 
Safelight Filter No. 3 (dark green) 
or equivalent in a suitable safelight 
lamp with a 1 5-watt bulb can be used 

at 4 feet from the film for a few 
seconds only. 

PROCESSING 
Development: Develop at approximate 
times and temperatures given below. 

Recommended Development for Roll Films: 

Developing Times (in Minutes) 

KODAK 
SMALL TANK-(Agitation LARGE T ANK-(Agitation 

Packaged· 
at 30-Second Intervals) at 1-Minute Intervals) 

Developers 65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 

HC- 1 1 0  (Dil. A) NR NR NR N R  NR NR NR NR NR NR 
HC- 1 10 (Dil. B) 10 9 8 7 6 1 1  10 9 8 7 
POLYDOL 1 0  9 8 7 \12 6\12 1 1  10 9 8 7 
D-76 9 8 71h 7 6 1 0  9 8V2 8 7 
MICRODOL-X 1 1  1 0  9 Vh 7 1/2 1 2  1 1  1 0  9 8 
DK-50 ( 1 : 1) 9 8 7\12 7 6 1 0  9 8V2 8 7 

Recommended Development for Film Packs: 
Developing Times (minutes) 

Large Tank 
KODAK (1-min. 

Packaged Developers Temp (F) agitation) 

HC- 1 10 (Dilution B) 68 8 1 0  
75 5 7 

POLYDOL 68 8 1 0  
75 6 7 

D-76 68 7 9 
75 5 7 

MICRODOL-X 68 9 1 1  
75 7 8 

DK-50 ( 1 : 1 )  6 8  7 9 
75 5 7 

(Continued on following page) 
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Rinse: Kodak Indicator Stop Bath or 
Kodak Stop Bath SB-5 at 65 to 75 F 
for 30 seconds with agitation. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 for 5 to 10 minutes at 65 to 
75 F, or Kodak Rapid Fixer or Koda
fix Solution for 2 to 4 minutes. Agitate 
films frequently during fixing and do 
not overwork the fixing bath. 

Wash: For 20 to 30 minutes in run
ning water. To minimize drying marks, 
treat in Kodak Photo-Flo Solution after 

CHARACTERISTIC CURVES 

washing, or wipe surfaces carefully 
with a Kodak Photo Chamois or a soft 
viscose sponge. 

Kodak Hypo Clearing Agent can be  
used after fixing to reduce washing 
time and conserve water. First, remove 
excess hypo by rinsing the film id 
water for 30 seconds. Then bathe the 
film in  Kodak Hypo Clearing Agent 
solution for 1 or 2 minutes with mod
erate agitation and wash it for 5 min
utes, using a water flow sufficient to 
give at least one complete change of 
water in  5 minutes. 

Contrast KODAK TRl-X Pan Professional Film 

Index Contrast Index Curves 
Large tank, agitation at 1 -minute .80 intervals, 68°F (20°C 3

2 
KODAK Developers 
1 HC- 1 1 0  (Di l ution A) 

>ot---+---.,.1.�+,_l""='-+-+--+--f2 .  D K-50 ( 1 : 1 ) --+--..--+-,,,._+--___,, · 2 
3 . D-76 

!...<�"--1--+---1--+--1---14 . H C-1 1 0 (D i I ut ion B) 
5. POLYDOL 

C
L
o_n-tr

_..
a_s_t -41.-...... 6-..l8--1.1..0-1 ... 2--1 '-4-1.._6-

-l 6· MI c RO DOI L-X c)· Index Development Time (m inutes) <o'> 0<o 
. 8  5 ()· \)� 

/,- <i-.'0 0'-· 
<' 0" c, 1 .4 

· ,<:::>� . 0'>'0 
'O � <o �C':'OL-+---1--1---1---11 . 2 

Exposure: Dayl ight. 1 /50 second 
L--J.--'---"----'--'---+-JC-..._..."-'-�_,_,-...._ Process: K 0 DA K H C-1 1 0 Developer 

Di lut ion B, 68°F (20°C) 
large tank with agitation at 
1 -m inute intervals 6, 8. 1 1 .  

�;;;;;� ........ ;:iiiiiif�f--t--t--f--t--f--r--i--fan�d�1�5�m�i=nu�t�ef,s:;;-;;--ic--i 
Base Density 

3 .0 2 .0 1 .0 0.0 

.8  

. 6  

. 4  

. 2  
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KODAK TRl-X PROFESSIONAL 
FILM 4 1 64 
(ESTAR Thick Base} 
ASA 320 

GENERAL PROPERTIES 
This high-speed, panchromatic film has 
sensitometric characteristics similar to 
Kodak Tri-X Pan Professional Film, 
except that the emulsion is  coated on 
the more dimensionally stable and dur
able EST AR Base. Both sides of the 
film have surfaces suitable for retouch
i ng. Available i n  sheets and 3 1/z-inch 
long rolls. 

DAYLIGHT EXPOSURE TABLE 
Shutter speed 1 /200 or 1 /250. 

Bright or Bright or 

FILM SPEED 
ASA 320 
This number is for use with meters 
marked for ASA Speeds or Exposure 
Indexes in either d'aylight or artificial 
light. It  wi l l  normally lead to approxi
mately the minimum exposure required 
to produce negatives of highest quality. 

If, with normal development, nega
tives are consistently too thin, increase 
exposure by using a lower number; if 
too dense, decrease exposure by using 
a higher number. 

Hazy Sun on Hazy Sun Cloudy 
Light Sand (Distinct Bright Heavy 

or Snow Shadows) (No Shadows) Overcast 

fl32 fl22* fl l l fl8 

*fl 1 1  for backlighted close-up subjects. 
tSubject shaded from sun but lighted by a large area of sky. 

FILTER FACTORS 
Multiply the normal exposure by the 
filter factor given below. 

KODAK No. No. No. 
WRATTEN 6 8 15 

Filter 

Daylight 1 .5  2*  2.5 
Tungsten 1 .5  1 .5  2 

No. No. 
1 1  29 

4 1 6  
4 *  1 0  

*For correct gray-tone rendering of colored objects. 

ELECTRONIC FLASH G UIDE 
N UMBERS 

No. No. 
25 58 

8 8 
5 8 

Open 
Shadet 

fl8 

No. Polar-
47 izing 

Screen 

6 2.5 
1 0  2.5 

This table is intended as a starting 
point in determining the correct guide 
number. The· table i s  for use with 
equipment rated in beam candlepower
seconds (BCPS) or effective candle-

power-seconds (ECPS). Divide the ap
propriate guide number by the flash-to
subject distance in feet to determine 
the f-number for average subjects. 

Output of Unit 
(BCPS or 
ECPS) 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Guide Number 
for Trial 75  90 1 10 1 3 0  150 180 2 1 0  250 300 3 60 

(Continued on following page) 
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FLASHBULB GUIDE NUMBERS 
This table is for clear flashbulbs. To to a point midway between nearest 
get f-number, divide guide number by and farthest details of interest. In small 
flash-to-subject distance in feet, taken white rooms, use one stop smaller. 

Focal-
Between-Lens Syn- M3t Plane 

Shutter chro- 5:j:, 11§ 2§ Shutter 
Speed nization AG-1 * 25:j: 40§ 22§ Speed 31§ 

Open X or F  200 450 450 550 1/25 675 1 /25- 1 / 3 0  
1/25..J./30 M 200 380 400 500 1 /50 380 
1 /50- 1 /60 M 180 380 3 60 500 1 / 1 00 270 

1 / 1 00- 1 / 1 25 M 1 60 3 5ll 320 420 1 /250 190 
1 /200- 1 /250 M 1 3 0  260 240 320 1 /500 1 3 5  
1 /400-1 /500 M 1 00 200 180 240 1 / 1000 95  

Bowl-Shaped Polished Reflectors: *2-inch; t 3-inch; t4- to 5-inch; §6- to 7-inch. All 
guide numbers are for bowl-shaped, polished reflectors; they do not apply to 
other shapes of reflectors. For shallow cylindrical reflectors, divide these guide 
numbers by 2. For intermediate-shaped reflectors (such as the shallow fan-shaped 
reflector), divide these guide numbers by 1 .4. 

RECIPROCITY EFFECT 
ADJUSTMENTS 

Exposure Time 
(seconds) Exposure Adjustments Development Adjustments 

1 / 1 000 
1 / 1 00 
1 / 10 
1 
1 0  
1 00 

SAFE LIGHT 

none 
none 
none 
1 stop more 
2 stops more 
3 stops more 

Handle in total darkness. After devel
opment is half completed, a Kodak 
Safelight Filter No. 3 (dark green) or 
equivalent in a suitable safelight lamp 

Development: Develop at approximate 
times and temperatures given below. 

10% more 
none 
none 
1 0 %  less 
20 % less 
30% less 

with a 1 5-watt bulb can be  used at  4 
feet from the film for a few seconds 
only. 

Developing Times (in Minutes) 

KODAK 
Continuous Agitation (Tray) Intermittent Agitationt (Tank) 

Developer 65 F 68 F 70 F 72 F 75 F 65 F 68 F 70. F 72 F 75 F 

POLYDOL 9 8 7'h 7 6 1 1  10 9 8 7 
HC- 1 1 0  (Dil. A) 4'h * 41/<i * 4* 3 1/2 * 3 *  6 5Yz 5 41/2 * 4* 
HC- 1 1 0  (Dil.  B) 9 8 7 6 5 1 1  1 0  9 8 7 
DK-50 ( 1 : 1 )  8 7 61/2 6 5 1 0  9 8\12 8 7 
D-76 8 7 6 5 1 0  9 8\12 8 7 
MICRODOL-X 1 0  9 8Yz 8 7 1 2  1 1  1 0  9 8 

t Agitation at 1-minute intervals during development. 
*Unsatisfactory uniformity may result with development times of less than 5 

minutes. 

(Continued on following page) 
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Rinse: Kodak Indicator Stop Bath or 
Kodak Stop Bath SB-5 for 30 seconds 
at 65 to 7 5 F with agitation. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 for 5 to 10 minutes, or Kodak 
Rapid Fixer for i to 4 minutes at 65 

to 7 5 F with agitation. 

Wash: For 20 to 30 minutes in run
ning water at 65 to 75 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing. To save 
time and conserve water, use Kodak 
Hypo Clearing Agent. 

KODAK TRl-X Pan Professional Film 4 1 64 (EST AR Thick Base) r::c:-----r-..-"""T-..-_,.-..,....__,-..,...........,-...,...;..__,-........ __,'"""" ........ ..;...,'""""...,.... __ .... 2. 6 
l n'iJ';i

�ast KODAK Developers: / / .so+---+--+-
._.
-+-

l.,..-
--+-

L...-
--+-

�
--+�---' 1 . HC- 1 1 0  (A) -+--+--+-

/
-----4-/-JC--+---"2.4 

� .  601---+---,,.j""""--b."""":__+---+---l2. D K-
6
50 ( 1 : 1 ) / v 2 .2 

1--::::�...- 3. D-7 v /� 
- .4o·l--�.-;..<"I--+-+--+-+--+ 4. HC-1 1 0 (8 )  

2V 5. POL YDOL � . � V 
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< 6. MICRODOL-X and D-76 ( 1 : 1 )  

2.0 Log Exposure (mes) 

-+--+--+--I 0.4 Process: 
4, 7 , 1 1 ,  and 1 5  Minutes _ 0.2 
HC-1 1 0  (8 )  at 68°F 
I I I I I I 
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ELECTRONIC FLASH GUIDE 
NUMBERS 

Output of Unit 
(BCPS or ECPS) 500 700 1 000 1400 2000 2800 4000 5600 

Guide Number for 
Distances in Feet 90 1 10 

To determine the lens opening for 
electronic flash or flashbulbs, divide the 

RECIPROCITY EFFECT 
ADJUSTMENTS 

1 3 0  150 1 80 2 1 0  250 300 

guide number by the distance in  feet 
from flash to subject. 

Exposure Time 
(seconds) Exposure Adjustments Development Adjustments 

l / 1 000 
1/ 1 00 
1/ 10 
1 
1 0  
100 

PROCESSING 

none 
none 
none 
1 stop more 
2 stops more 
3 stops more 

Development: Development at  approxi
mate times and temperatmes given 
below. 

10% more 
none 
none 
10% less 
20 % less 
30% less 

Developing Time (in Minutes) 

TRAY 
(Continuous Agitation) or 

TANKt TANKt 

KODAK 
(Gaseous-Burst Agitation*) (Agitation at 1-Min. Intervals) 

Packaged 65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 
Developers 18 c 20 c 2 1 C 22 C 24 c 18 c 20 C 21 c 22 C 24 C 

HC- 1 1 0  (Dil. B) 10 9 811z 8 7 12  1 1  1 0  9 8 
POLYDOL 9 8 711z 7 6 1 1  1 0  9 8 7 
HC- 1 1 0  (Dil. A) 4111 t 4111 t 4t 3 11z 3 t  6 5 Y2 5 411z t 4t 
DK-50 (1 : 1) 8 7 6Y2 6 5 1 0  9 8 llz 8 7 
D-76 8 7 6Y2 6 5 1 0  9 S llz 8 7 
MICRODOL-X 10 9 8 Y2 8 7 12  1 1  1 0  9 8 

* 1  second every 10 seconds; pressure to raise solution level % ' inch ( 16mm). 
tUnsatisfactory uniformity may result with development times of less than 5 

minutes. 

Rinse: Kodak Indicator Stop Bath or 
Kodak Stop Bath SB-5 for 30 seconds 
with agitation at  65 to 75 F. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 for 5 · to 10 minutes, or Kodak 
Rapid Fixer for 2 to 4 minutes with 
agitation at  65 to 75 F. 

Wash: For 20 to 30 minutes in run
ning water at  65 to 75 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing. To save 
time and conserve water, use Kodak 
Hypo Clearing Agent. 

(Continued on following page) 
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KODAK TRl-X ORTHO FILM 
41 63 
{ESTAR Thick Base) 
D ASA 320; T ASA 200 

GENERAL PROPE RTIES 
A fast, orthochromatic film with fine 
grain and moderate contrast. It  yields 
negatives with good shadow detail and 
brilliant highlights. The film is suitable 
for press, commercial, and industrial 

DAYLIGHT EXPOSURE TABLE 
Shutter speed at 1 /200 or 1 / 250 sec
ond. 

photography and any purpose where 
red sensitivity is unnecessary or unde
sirable. Both sides of the film are suit
able for retouching. Available in sheets 
only. 

FILM SPEED 
Daylight ASA 320 
Tungsten ASA 200 

Open Shadet Bright or Hazy Bright or Hazy 
Sun on Light Sun (Distinct 
Sand or Snow Shadows) 

Weak, Hazy Sun 
(Soft Shadows) 

Cloudy Bright or 
(No Shadows) Heavy Overcast 

f/22 f/ 1 6* f/ 1 1  f/8 f/5.6 

*f/8 for backlighted close-up subjects. 
tSubject shaded from the sun but lighted by a large area of sky. 

FILTER FACTORS 
Multiply normal exposure by filter 
factor given below. 

KODAK 
WRATTEN 

Filter No. 6 No. 8 No. 15 No. 58 

Daylight 
Tungsten 

2 
1 . 5  

2 
2 

3 
3 

dLUE FLASH BULB GUIDE NUMBERS 

Syn- M3B* 
Between-Lens chro- 5Bt 
Shutter Speed nization M2B* 25Bt 

Open X or F 220 320 1 /25- 1 / 3 0  
1/25-1/30 M NR 300 
1/50- 1 / 60 M NR 280 

1/ 100- 1 / 125 M NR 240 
1/200- 1 /250 M NR 1 80 
1 /  400- 1 /  500 M NR 1 40 

6 
5 

lU§ 
40:J:§ 

340 

300 
280 
260 
200 
1 50 

Polar-
izing 

No. 47 No. 47B Screen 

5 6 2 .5  
8 1 0  2.5 

22B:J: Focal-Plane 6Bt 
2B:J: Shutter-Speed 26Bt 

400 1 / 25- 1 / 30 320 
1 /50-1/60 240 

380 1 / 100- 1 / 125 1 50 
3 60 1 /200- 1 /250 1 10 
300 1 /  400- 1 I 500 75 
220 1 / 1 000 55 
170 

Bowl-Shaped Polished Reflector: *3-inch; t4- to 5-inch; t6- to 7-inch. All  guide 
numbers are for bowl-shaped polished reflectors; they do not apply to other shapes 
or reflectors. For shallow cylindrical reflectors, divide these guide numbers by 2. 
For intermediate-shaped reflectors (such as the shallow fan-shaped reflector), 
divide these guide numbers by 1 .4. 
§Clear bulbs listed because blue bulbs are not available. 
NR = Not recommended. 

(Continued on following page) 

80 



The Compact Photo-Lab-Index 

CHARACTERISTIC CURVES 

KODAK TRl-X Or1ho f,I,,, •16J 
(ESTAR Thiel Ba .. ) 

KODAK VERICHROME 
PAN FILM 
ASA 1 25 

GENERAL PROPERTIES 
A medium-speed panchromatic film 
with extremely fine grain. Its excellent 
gradation and wide exposure latitude 
make it suited to most picture-taking 
situations. Available in 126 cartridges; 
1 20, 620, 1 27, 828, 6 1 6, and 1 1 6 rolls; 
and in  sizes for Cirkut cameras or Cir
kut  outfits. 

DAYLIGHT EXPOSURE TABLE 

Shutter Speed 1/250 Second 

CONTRAST INDEX CURVES 

1 .2 

1 .0 

.8 

.6 HC.110 

.4 

.2 

Contrast Index Curves 

4 6 10 1 2  14 16 

TIME OF DEVELOPMENT (MINUTES) 

FILM SPEED 
ASA 1 25 
This number is for use with meters and 
cameras marked for ASA speeds, in 
either daylight or artificial light. It will 
Normally lead to approximately the 
minimum exposure required to produce 
negatives of highest quality. 

If, with normal development, your 
negatives are consistently too thin, in
crease exposure by using a lower num
ber; if too dense, reduce exposure by 
using a higher number. 

Shutter Speed 1 /125 Second 

Bright or Hazy Sun 
Distinct Shadows 

On Light Sand 
or Snow 

Average 
Subjects 

Cloudy 
Bright 

No Shadows 
Heavy 

Overcast 
Open 

Shadet 

f/ 1 6  f/ 1 1  * f/8 f/ 5.6 f/5.6 

f/8 at 1 /  125 second for backlighted close-up subjects. 
tSubject shaded from the sun but  lighted by a large area of sky. 

(Continued on following page) 
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FILTER FACTORS 
Increase the normal exposure by the 
filter factor in the table. 

Polar-
No. 6 
(Kl) 

No. 8 
(2) 

No. lS  
(G) 

No. 11 No. 2S No. S8 No. 47 izing 
Filter 

Daylight 
Tungsten 

1 . 5  
1 . 5  

2*  
1 .5 

2 .5  
1 . 5  

(Xl) (A) (B) 

4 
4* 

8 
5 

6 
6 

(CS) Screen 

6 2.5 
1 2  2.5 

*For correct gray-tone rendering of colored objects. 

ELECTRONIC FLASH GUIDE 
NUMBERS 
Use this table as a starting point in  de
termining the correct guide number for 
electronic flash units rated in beam
candlepower-seconds (BCPS). Divide 

Output of Unit 
-BCPS 3SO SOO 700 1000 

Guide Number 45 55 65 80 

FLASHBULB GUIDE NUMBERS 
Divide the proper guide number by 
the flash-to-subject distance in feet to 
determine the f-number for average 

Syn
chro
niza
tion 

Shutter Flash
Speed cube 

Shallow 
Cylin
drical 

Reflec-
tor 

Inter
mediate 
Shaped 
Reflec-

tor 

the proper guide number by the 
flash-to-subject distance in  feet to de
termine the f-number for average sub
jects. 

1400 2000 2800 4000 S600 8000 

95 1 10 130 1 60 190 220 

subjects. These guide numbers are for 
blue flashbulb. If you use clear flash
bulbs, reduce the lens opening by 21:3 
stop. 

Polished 
Bowl

Shaped 
Reflec-

tor 

Inter
mediate 
Shaped 
Reflec-

tor 

Polished 
Bowl

Shaped 
Reflector 

������������������������� 

M M M3B M3B 
Flash- AG- 2 AG- 2 AG- SB 6B* SB 6B* 
cube 1B B 1B B 1B 2SB 26B* 2SB 26B* 

x 1 / 3 0  100 75  100  100 1 3 0  1 50 140 NR 200 NR 

1 / 3 0  7 0  5 0  NR 70 NR 100 130  1 40 1 80 200 
1 / 60 65 5 0  NR 70 NR 1 00 120 100 1 80 1 40 

M 1 / 1 25 55 42 NR 60 NR 85 100  70  150 100 
1 / 250 44 3 6  N R  5 0  N R  7 0  85 50 120 70  
1 /500 36 28 NR 3 8  N R  5 5  65 34 90 50 

*Bulbs for focal-plane shutters; use with FP synchronization. 
NR = Not Recommended. 

SAFE LIGHT 
Handle in  total darkness. However, 
when development is half completed, 
you can use a safelight at 4 feet for a 

few seconds. Equip the safelight with 
a Kodak Safelight Filter, No. 3 (dark 
green} or equivalent and a 1 5-watt 
bulb. 

(Continued on following page) 
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PROCESSING 
Development: Developing times are for 
small roll-film tanks with agitation at 
30-second intervals throughout devel
opment. 

KODAK Packaged 
Developers 65 F 

D-76 8 
D-76 ( 1 : 1 )  1 1  
MICRODOL-X 1 0  
MICRODOL-X (1 :3)t 1 5  
POLYDOL 8 
H C- 1 10 (Dilution B) 6 
VERSATOL ( 1 : 19) 4Y2 *  

tFor greatest sharpness. 

Developing Times in Minutes* 

68 F 70 F 72 F 75 F 

7 51h 5 41h * 
9 8 7 6 
9 8 7 6 

1 4 1 2  1 2  1 1  
6 5 41h * 4* 
5 41h * 4* 2* 
41h * 3 % *  3 1h * 3 *  

*Unsatisfactory u niformity may result with development times o f  less than 5 
minutes. 

Rinse: Kodak I ndicator Stop Bath, CONTRAST INDEX CURVES 
Kodak Stop Bath SB-5, or running 
water at 65 to 75 F for 30 seconds with . KODAK VERICHROME Pan Fiim (so411eo41110•2i 
agitation. 

Time vs Cl curves (68 � F ag:tat1on at 30 second intervals) 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 at 65 to 75 F for 5 to 1 0  
minutes, o r  Kodak Rapid Fixer or 
Kodafix solution for 2 to 4 minutes. 
Agitate films frequently during fixing. 

Wash: 20 to 30 minutes in running 
water. To minimize drying marks, treat 
in Kodak Photo-Flo Solution after 
washing. To save time and conserve 
water, use Kodak Hypo Clearing 
Agent. 

1 .0 
M I C R O DOL-X 

2 4 6 8 10 12 14 1 6  
Development Time (min) 

83 



The Compact Photo-Lab-Index 

KODAK EKTAPAN FILM 4162 
(ESTAR Thick Base) 
ASA 1 00 

GENERAL PROPERTIES 
This is a panchromatic, antihalation 
film of medium speed on a .007-inch 

,EST AR Thick Base. It is particularly 
suitable for portraiture and other close
up work with electronic flash illumina
tion. However, the film yields excellent 
results with all normal lighting. Be
cause its speed is similar to that of 

DAYLIGHT EXPOSURE TABLE 
Lens openings at 1 / 100 or 1/ 125 sec
ond. 

Kodak Ektacolor Professional Film 
5026, Type S, it is valuable in situa
tions where color and black-and-white 
negatives are needed from the same 
subject. Both base and emulsion sides 
of the film are suitable for retouching. 
Available in sheets, 3 \12 -inch and 70mm 
long rolls. 

Bright or Hazy 
Sun on Light 
Sand or Snow 

Bright or Hazy 
Sun (Distinct 

Shadows) 

Cloudy Bright 
(No Shadows) 

Heavy 
Overcast 

Open 
Shadet 

f/22 f/ 1 6* f/8 f/ 5.6 f/ 5.6 

*For backlighted close-up subjects, use f/ 8 .  
tSubject shaded from t h e  sun b u t  lighted by a large area o f  sky. 

FILTER FACTORS 
Multiply normal exposure by filter fac
tor given below. 

KODAK No. No. No. WRATTEN 6 8 15 Filter 

Daylight or 
Electronic Flash 1 . 5  2* 3 

Tungsten 1 .5 1 .5  2 

No. No. No. No. No Polar-

11 29 25 58 47 izing 
Screen 

4 1 6  8 8 5 2.5 
3 *  8 4 8 10 2.5 

*For correct gray-tone rendering of colored objects. 

ELECTRONIC FLASH GUIDE 
NUMBERS 
This table is intended as a starting 
point in determining the correct guide 
number. The table is for use with 
equipment rated in  beam candlepower
seconds (BCPS) or effective candle-

power-seconds (ECPS). Divide the ap
propriate guide number by the fiash
to-subject distance in feet to determine 
the f-number for average subjects. ' 

Output of Unit 350 500 700 1000 1400 2000 2800 4000 5600 8000 (BCPS or ECPS) 

Guide Number 
for Trial 

84 

40 50. 60 70 85 1 00 
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FLASH EXPOSURE GUIDE NUMBERS 
Clear Flashbulbs: To get f-number, di
vide guide number by flash-to-subject 
distance in feet, taken to a point mid-

way between nearest and farthest de-
tails of interest. In small white rooms, 

Between-Lens Syn-
Shutter chroni-
Speed zation 

Open 
1/ 25- 1 / 3 0  
1/25- 1 / 3 0  
1 I 50-1 I60 

1 / 1 00- 1 / 1 25 
1 /200- 1 /250 
1 I400- 1 /  500 

X or F  

M 
M 
M 
M 
M 

use one stop smaller. 

AG-1* M3t 1 1 §  2§ 
5:j:, 25:j: 40§ 22§ 

1 60 240 240 320 

1 1 0 220 220 280 
1 00 200 200 280 

90 180 1 80 240 
75  1 40 1 3 0  180 
55 1 10 1 00 1 3 0  

Bowl-Shaped Polished Reflectors: '''2-inch; t 3-inch; + 4- t o  5-inch; § 6 - t o  7-inch. 
All guide numbers are for bowl-shaped, polished reflectors: they do not apply to 
other shapes of reflectors. For shallow cylindrical reflectors, divide these guide 
numbers by 2. For intermediate-shaped reflectors (such as the shallow fan-shaped 
reflector), divide these guide numbers by 1 .4. 
Blue Bulbs: If you use blue flashbulbs instead of clear, increase lens opening % 
stop. 

RECIPROCITY EFFECT ADJUSTMENTS 
Exposure Time 

Seconds 

1 / 1 000 
l / 1 00 
1 / 10 
1 
1 0  
100 

SAFELIGHT 

Exposure Adjustments 

none 
none 
none 
1h stop more 
2 stops more 
3 stops more 

Development Adjustments 

none 
none 
none 
1 0 %  less 
20% less 
30% less 

Handle and process the film m total 
darkness. After development is half 

completed, you can use a Kodak Safe
light Filter No. 3 (dark green) or 
equivalent for a few seconds only. 

PROCESSING 
Development, Develop at approximate times and temperatures given below. 

Developing Time (in Minutes) for Sheet Films 

KODAK Tray Tank 
Packaged (Continuous Agitation) (Agitation at 1-Min. Intervals) 

Developers 
65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 

HC- 1 1 0 
(Dilution A) 3 1;4  3 2% 21/2 2114 4* 334 ''' 3 114 * 3 *  2% * 

HC- 1 10 
(Dilution B) 5 41/2 4 1;4  4 3 1/2 7 6 5 1/2 5 41;4 * 

POLYDOL 9Y2 8 7 6 5 1 2  1 0  9 8 7 
DK-50 (1 : 1) 5 41/2 41;4 4 3 1/2 7 6 5Y2 5 4\1.i * 
D-76 9 8 7 61/2 5 1h 1 1  1 0  9 81/2 71/2 
MICRODOL-X 1 2  1 0  9 Y2  8 7 1 6  1 3  12  10  9 

* Unsatisfactory uniformity may result with development time of less than 5 
minutes. 

(Continued 011 following page) 
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Rinse: Kodak Indicator Stop Bath-
30 seconds or Kodak Stop Bath SB-5-
30 seconds. 

Fix: Kodak Fixer-5 to 10 minutes 
or Kodak Fixing Bath F-5-5 to 1 0  
minutes or Kodak Rapid Fixer-2 to 4 
minutes. Agitate films frequently. 

Wash: For 20 to 30 minutes in run
ning water at 65 to 7 5 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing. To save 
time and conserve water, use Kodak 
Hypo Clearing Agent. 

Mechanized Processing: For informa
tion write to Eastman Kodak Com
pany, Rochester, New York 14650. 

CONTRAST INDEX CURVES 

. 90>---l--+-+-

6 8 10 12 14 16 18  

KODAK SUPER PANCHRO
PRESS FILM 61 46, TYPE B 
ASA 250 

GENERAL PROPERTIES 
A versatile, medium speed, panchro
matic film for portraiture and general 
purposes in commercial, industrial, and 
press photography. This film yields 

DAYLIGHT EXPOSURE TABLE 
Shutter speed at 1 / 200 or 1 /250 
ond. 

sec-

CHARACTERISTIC CURVES 

KODAK EKTAPAN Fi lm 4162 
(ESTAR Thid Bc�e) 

E•DD>ed ro Ooylogh1 l/':>O >econd Developed worh ln1erm11te"1 
•g••otoon o•b6 f !10C) 

FILM SPEED 
ASA 250 

'·' 

, 
z 

1.b 0 

good negatives with all normal types 
of lighting. Both base and emulsion 
sides are suitable for retouching. Avail
able in sheets only. 

Bright or Hazy Bright or Hazy 
Sun on Light Sun (Distinct Weak, Hazy Sun Cloudy Bright Open Shadet 

or (Soft Shadows) (No Shadows) Heavy Overcast Sand or Snow Shadows 

f/22 f/ 16*  f/ 1 1  f/ 8 

*f/8 at 1/200 or 1 /250 second for backlighted close-up subjects. 
tSubject shaded from the sun but lighted by a large area of sky. 

(Continued on following page) 
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FILTER FACTORS 
Multiply normal exposure 
factor given below: 

by filter 

KODAK No. No. No. No. No. WRATIEN 6 8 15 11 29 Filter 

Daylight 1 .5  2*  3 4 1 6  
Tungsten 1 .5 1 .5  2 3*  8 

*For correct gray-tone rendering of colored objects. 

FLASHBULB GUIDE NUMBERS 
To get the lens opening for electronic 
flash or flashbulbs, divide the guide 
number by the distance (in feet) from 
flash to subject. 

Between-Lens Synchro- M2B* M3B* 
Shutter Speed nization 5Bt, 25Bt 

Open 
1 /25-1/30 
1 /25-1/30 
1 /50-1 /60 

1 / 100-1/ 125 
1 / 200- 1 /250 
1 /400-1/500 

X or F 

M 
M 
M 
M 
M 

200 280 

NR� 260 
NR� 240 
NR� 200 
NR� 1 70 
NR� 1 3 0  

lU§ 
40:j:§ 

380 

340 
320 
280 
220 
1 60 

No. No. No. Polar-

25 58 47 izing 
Screen 

8 8 5 2.5 
4 8 1 0  2.5 

22B:J: Focal-Plane 6Bt 
2B:J: Shutter Speed 26Bt 

400 1 / 25-1 /30 280 

380 1 /50- 1 /60 200 
350 1 / 1 00-1/ 1 25 140 
300 1 /200- 1 /250 100 
230 1/400-1 /500 70 
170 1 / 1000 45 

Bowl-Shaped Polished Reflectors: *3-inch; t4- to 5-inch; t 6- to 7-inch. All guide 
numbers are for bowl-shaped polished reflectors; they do not apply to other shapes 
of reflectors. For shallow cylindrical reflectors, divide these guide numbers by 2. 
For intermediate-shaped reflectors (such as the shallow fan-shaped reflector), 
divide these guide numbers by 1 .4. 
§Clear bulbs listed because blue bulbs not available. 
�NR = Not recommended. 
Clear Bulbs: If you usue clear flash
bulbs instead of blue, decrease lens 
opening 213 stop. 

ELECTRONIC FLASH GUIDE 
NUMBERS 

Output of Unit 
(BCPS or ECPS) 500 700 1000 1400 2000 2800 4000 5600 

Guide Number for Trial 80 95 1 10 1 3 0  160 1 90 220 260 

SAFE LIGHT 
Handle and process the film in total 
darkness. After development is half 
completed, you can use a Kodak Safe-

ligh� Filter No. 3 (dark green) or 
equivalent in a suitable safelight lamp 
with a 15-watt bulb at not less than 
4 feet for a few seconds only. 

(Continued on following page) 
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PROCESSING 
Development: Develop at approximate 
times and temperatures given below. 

Developing Times (in Minutes) 
KODAK Con�nuous Agitation (Tray) Intermittent Agitationt (Tank) Developer* 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 

POLYDOL 1 1  9 8 7 6 13  1 1  10  9 8 
HC- 1 1 0  (Di!. A) 41/2 4 3% 3 1/:i 3 6 5 41/:i t 4V<! t 3 1/:i t  
HC- 1 10 (Di!. B) 7 6 5 1h 5 41/:i 9 8 7 1/:i 7 6 
DK-50 4% 41/:i 411! t 4 61h 6 5% 51h 5 
DK-50 (1 : 1 )  9 8 71/:i 7 6 1 1  1 0  9 1h  9 8 
D-76 1 l  10 9 1h  9 8 14  1 3 12  1 1  1 0  

*Available in ready-to-mix form i n  s.everal sizes. 
t Agitation at 1-minute intervals during development. 
t Unsatisfac

-
tory uniformity may result with development times of less than 5 

minutes. 

Rinse: Kodak Indicator Stop Bath or 
Kodak Stop Bath SB-5 for 30 seconds. 

Fix: Kodak fixer or Kodak Fixing 
Bath F-5 for 5 to 10 minutes or Kodak 
Rapid Fixer for 2 to ·4 minutes. 

CHARACTERISTIC CURVES 

KODAK Sui.er Paochro ?•e" F�mOl•O 
lype f, 

Wash: For 20 to 30 minutes in run
ning water at 65 to 7 5 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing. To save 
time and conserve water, use Kodak 
Hypo Clearing Agent. 

CONTRAST INDEX CURVES 

1 .0 ��-,.--���-��--.-�--. 
x w 

� B !---+--+---' 

� .6 

z .4 1---+---+-ho'� 0 u .2 1---+---j,�t---+---+-+--+---t-+--i 
Contrast Index Curves 

4 10 12 14 16 18  20 

TIME Of DEVELOPMENT (MINUTES) 

>< 1.0 ��-,.--���-��--.-�--. 
0 
z .s i-o---r--r-r-�--t-:7"'""!---t----t-+--i 
� � .6 

z .•l--+---b,/--+""'-+--+--+-+--+--+--1 0 
u 

·2 ��--+-6t----;,---:0100-1"'2--,1�4 --:-'16o-,';:18---,,'20' 

TIME Of DEVELOPMENT (MINUTES) 
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KO.OAK ROYAL PAN FILM 4141 
(ESTAR Thick Base) 
ASA 400 

GENERAL PROPERTIES 
A very fast, panchromatic film with 
medium grain, moderate ·contrast, and 
wide exposure and development lati-

DAYLIGHT EXPOSURE TABLE 
Shutter speed at 1/200 or 1 /250 sec
ond. 

FILM SPEED 
ASA 400 

tude. Both sides of the film are suitable 
for retouching. Available in sheets, 3 'h 
inch and 70mm rolls. 

Bright or Hazy 
Sun on Light 
Sand or Snow 

Bright or Hazy 
Sun (Distinct 

Shadows) 

Cloudy Bright 
(No Shadows) 

Heavy 
Overcast 

Open 
Shadet 

f/32 f/22* f/ 1 1  f/8 

*fl 1 1  at 1/200 or 1 /250 second for backlighted close-up subjects. 
tSubject shaded from the sun but lighted by a large area of sky. 

FILTER ft ACTORS 
Increase normal exposure by the filter 
factor given below. 

KODAK No. No. No. No. No. Ne. No. 
WRATIEN 6 8 15 11 29 25 Sli 

Filter (Kl) (Kl) (G) (Xl) <i:> (A) (B) 
Daylight 1 .5 2• 3 4 25 8 8 
Plrotoflood 

or high-
efficiency 
tungsten 1 . 5  1 .5 2 3•  12 5 6 

"For correct gray-tone rendering of colored objects. 

f/8 

No. Polar-
47 izing 

(CS) Screen 

6 2.5 

12 2.5 

FLASH EXPOSURE GUIDE distance in feet, taken to a point mid-
NUMBERS way between nearest and farthest de-

Clear Flashbulbs. To get f-number, tails of interest. In small white rooms, 
divide guide number by flash-to-subject use 

Between-Lens . 
Shutter Sync�rom· 

AG-1 * 
Speed zation 

Open X or F  320 1 /25- 1 / 3 0  
1 /25-1/30  M 220 
1 / 50-l/60 M 220 

1 1  100- 1 / 125 M 180 
1/200-1/250 M 150 
1/  400-1 /  500 M 1 10 

M3t, 
5:J:, 25:f: 

500 

450 
420 
360 
280 
220 

one stop smaller. 

11§ 2§ Focal-Plane 
Shutter 40§ 2211 Speed 

500 600 1 /25 

450 550 1 / 50 
400 550 1 1 100 
360 450 1 /250 
260 340 1/500 
200 260 1 / 1 000 

Bowl-Shaped Polished Reflectors: *2-inch; t 3-inch; t4- to 5-inch; §6- to 7-inch. 
All guide numbers are for bowl-shaped, polished reflectors;· they do not apply to 
other shapes of reflectors. for shallow cylindrical reflectors, divide these guide 
numbers by 2. For in�rmediate-shaped reflectors such as the shallow fan-shaped 
reflector), divide these guide numbers by 1 .4. 

(Continued on following page) 
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ELECtRONIC FLASH GUIDE 
NUMBERS 

This table is intended as a starting 
point in determining the correct guide 
number. The table is for use with 
equipment rated in beam candlepower
seconds (BCPS) or effective candle-

power-seconds (ECPS). Divide the ap
propriate guide number by the flash-to
subject distance in feet to determine 
the f-number for average subjects. 

Output of Unit 
(BCPS 
or ECPS) 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Guide Number 
for Trial 85 1 00 120 140 170 200 240 280 340 400 

RECIPROCITY EFFECT 
ADJUSTMENTS 

Exposure Time 
(seconds) Exposure Adjustments Development Adjustments 

1 / 1000 
1 / 100 
1 / 1 0  
1 
1 0  
1 00 

SAFE LIGHT 

none 
none 
none 
1 stop more 
2 stops more 
3 stops more 

1 0 %  more 
none 
none 
1 0 %  less 
20% less 
30% less 

Handle and process the film in total 
darkness. After development is half 
completed, you can use a Kodak Safe
light Filter No. 3 (dark green) or 

equivalent in a suitable safelight lamp 
with a 15-watt bulb at not less than 4 
feet for a few seconds only. 

PROCESSING 

Development: Develop at approximate 
times and temperatures given below. 

Development Times (in Minutes) 
KODAK Continuous Agitation (Tray) Intermittent Agitationt (Tank) Developer 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 

POLYDOL 7 6 51h 5 41h 9 8 7 Y2 7 6 
HC- 1 10 

(Dilution A) 3 1h  3 2% 21h 21>4 4* 3 % *  3 114 * 3*  2% * 
HC- 1 1 0  

(Dilution B) 7 6 5 1h  5 41h 9 8 7 1h  7 6 
DK-50 41h 4 4 3 %  3 1h 5Y2 5 4% * 4Y2 *  4 1,4  * 
DK-50 ( 1 : 1) 7 6 5 1h 5 41h 9 8 7 1h 7 6 
D-76 9 8 71h 7 6 1 1  10 9Y2 9 8 
MICRODOL-X 10 9 81h 8 7 1 2  1 1  101h 10  9 

t Agitation at I-minute intervals during development. 
':'Unsatisfactory uniformity may result with development times of less than 5 

minutes. 

(Continued on following page) 
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Rinse: Kodak Indicator Stop Bath 
or Kodak Stop Bath SB-5-30 seconds. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5-5 to 10 minutes or Kodak 
Rapid Fixer-2 to 4 minutes. 

CHARACTERISTIC CURVES 

KOOA.< ROYAL Pon film •UI (ESTAR lh•d &01el 

Wash: 20 to 30 minutes in  running 
water at 65 to 7 5 F. To minimize dry
ing marks, treat in Kodak Photo-Flo 
Solution after washing. To save time 
and conserve water, use Kodak Hypo 
Clearing Agent. 

CONTRAST INDEX CURVES 

1.2 

.6 

2 .. 6 8 10 12 14 16 
TIME OF DEVELOPMENT (MINUTES) 

9 1  
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KODAK ROYAL-X PAN FILM 
4 1 66 
(ESTAR Thick Base) 
ASA 1 250 

GENERAL PROPERTIES 

An extremely fast, medium-grain, 
panchromatic film recommended for 
use with extremely high shutter speeds 
or low light levels. Suitable for por
traiture, illustrative, and commercial 
work. Retouching surface on both 
sides. Available in 1 20 rolls and sheets. 

SUGGESTED EXPOSURE SETTINGS 

Lighting Conditions 

Existing Light 
Building interiors--<:ourtrooms 

4 to 8 footcandles incident 
{43 to 86 meter-candles incident) 

Sports arenas 
16 to 64 footcandles incident 
(172 to 680 meter-candles incident) 

Work areas-store interiors 
32 to 125 footcandles incident 
(340 to 1 340 meter-candles incident) 

Heavy overcast 
400 to 1600 footcandles incident 

(4300 to 17,200 meter-candles incident) 

Bright or hazy sunlight 
5,000 to 1 0,000 footcandles incident 
(53,000 to 107,000 meter-candles 

incident) 

Flashbulbs 
M synchronization; 1 / 500 sec 

No. 5 or 25 

No. 22 or 2 

ELECTRONI C  FLASH GUIDE 
NUMBERS 

To obtain the lens opening for elec
tronic flash, divide the guide number 
by the distance from flash to subject. 

Output of Unit 

FILM SPEED 

ASA 1 250 
For very flatly lighted subjects good 
negatives can be obtained using meter 
settings of up to ASA 2000 with nor
mal development, or ASA 4000 if rec
ommended development times are in
creased by about 50 percent. 

Average 
Subject-Normal 

Development 

1 / 30-f/4 

1 / 1 25-f/ 4 

1 /  125-f/ 5.6 

1 / 125-f/22 

1 / 500-f/32 

fl 8-50 feet 
( 1 5  meters) 

fl 1 1-50 feet 
( 1 5  meters) 

Flat Subject
Extended 

Development 

1 / 30-f/5.6 

1 / 125-f/5.6 

1 / 125-f/8 

1 / 125-f/32 

fl 1 1-50 feet 
( 1 5  meters) 
fl 16-50 feet 
( 1 5  meters) 

(BCPS or ECPS) 500 700 1000 1400 2000 2800 4000 5600 

Guide Number for 
Distances in Feet 

92 

180 2 1 0  250 300 350 420 500 600 

(Continued on following page) 
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PROCESSING 

Total darkness is required for all dark
room handling. 

Development: Develop for approxi
mate times and temperatures given 
below. 

Developing Times for Sheet Films 

Developing Times (in minutes) 

TRANK KODAK 
Packaged 

Developers 

TRAY 
(Continuous Agitation) (Agitation at 1-Min. Intervals) 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 
18 c 20 c 21 c 22 c 24 c 18 c 20 c 21 c 22 c 24 c 

HC- 1 1 0  
(Dilution B) 8 \l:z  8 7 \l:z  7 6\l:z 1 1  1 0  9 8 \l:z  7 \l:z  

POLYDOL 7 Y:z 6\l:z 6 5112 4\l:z 9Y2 8 1;2 8 7 \l:z  6 \l:z  
DK-60a 4\l:z 4 334 3 Y:z 3 6 5 4\l:z * 4* 3\l:z * 
DK-50 434 4Y2 41,4 4\1.i 4 6\l:z 6 5 \l:z  5 \l:z  5 
HC- 1 10 

(Dilution A) 5 4Y2 41,4 4 3 \l:z  7 6 5 1h 5 4\l:z >!< 

*Unsatisfactory uniformity may result with development times of less than 5 
minutes. 

Developing Times for 120 Rolls 

Developing Time (in Minutes) 
�������� 

KODAK 
Packaged Developers 

HC- 1 10 (Dilution B) 
POLYDOL 
DK-60a 
DK-50 
HC- 1 10 (Dilution A) 

65 F 
18 c 
1 0  

8 
5 
5 \l:z  
6 

SMALL TANK-(Agitation 
at 30-Second Intervals) 

68 F 70 F 72 F 
20 C 21 c 22 c 

9 8 7\l:z 
7 6\l:z 6 
4\l:z * 4 \1.i *  NR 
5 43)! *  434 * 
5 434 * 4\l:z * 

75 F 
24 c 
6\l:z 
5 
NR 
4\l:z * 
4 \1.i *  

*Unsatisfactory uniformity may result with development times o f  less than 5 
minutes. 

NR = Not recommended. 

Developing Times for Long Rolls in Spiral Reels 

KODAK 
Packaged Developers 

HC- 1 1 0  (Dilution B) 
DK-50 

65 F 
18 c 

68 F 
20 C 

9 \l:z  
5 Y:z 

70 F 
21 c 
9 
5 

(Continued on following page) 

72 F 
22 C 

8 \l:z  
4 \l:z  

75 F 
24 C 

71h 
4 
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Rinse: Kodak Indicator Stop Bath 
or Kodak Stop Bath SB-5-30 seconds 
to 1 minute. Use constant agitation. 
Drain the film for 2 to 5 seconds be
fore immersing it in the fixer. This step 
is important. The use of acid stop bath 
minimizes the tendency for dichroic 
stain deposits on the film surface. 

KODAK HIGH SPEED 
DUPLICATING FILM 2575 
(EST AR Base) 

GENERAL PROPERTIES 

Moderately high-contrast, contact-speed 
film. Yields high-quality duplicates with 
maximum density from line or halftone 
negative or positive originals. Gives ex
cellent results when exposed through 
the base. Because of its speed, this film 
can be exposed on a process camera. 
The EST AR Base and EST AR Thick 
Base dry rapidly when processed 
whether in an automatic film processor 
or by other conventional methods. 
Available in sheets and rolls. 

PROCESSING 

Development: Develop at 68 F for the 
times given below. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5-5 to 10 minutes or Kodak 
Rapid Fixer-3 to 5 minutes. 

Wash: 20 to 30 minutes in running 
water at 65 to 7 5 F. To minimize dry
ing marks, treat in Kodak Photo-Flo 
Solution after washing. To save time 
and conserve water, use Kodak Hypo 
Clearing Agent. 

KODAK HIGH SPEED 
DUPLICATING FILM 4575 
(ESTAR Thick Base) 

PRINTIN G  PROCEDURE 

Duplicate negatives or positives that are 
to have the same orientation as the 
original negative or positive should be 
made with the base side of the positive 
or negative in contact with the emul
sion side of the duplicating film. 
Equally good results can be obtained 
if the emulsion side of the original is 
in contact with the base side of the 
duplicating film. For laterally reversed 
duplicates, the emulsion side of the 
positive or negative should be in con
tact with the emulsion side of the dup
licating film. 

Developer* Recommended Time 
(minutes) 

Development-Time Ranget 
(minutes) 

KODALITH Super RT 
KODALITH 
KODALITH Liquid (1:3) 
KODAK D-1 1  
KODAK DEKTOL (1 : 1) 

2% 
2% 
21/i 
3 
l lh  

*Available i n  prepared form in several package sizes. 

2114 -5 
2 114 -5 
2 -5 
2%-4 
1 -4 

tOver this range, high-quality results can be obtained from properly exposed films. 

Rinse: Kodak Indicator Stop Bath or treat in Kodak Photo-Flo Solution, or 
Kodak Stop Bath SB-l a-10 seconds, wipe surfaces carefully with a Kodak 
at 65 to 70 F with agitation. Photo Chamois, a soft, wet viscose 

Fix: Kodak Fixer or Kodak Fixing sponge, a Kodak Rubber Squeegee, or 
Bath F-5-2 to 4 minutes or Kodak other soft squeegee. 
Rapid Fixer-1 to 2 minutes, at 65 to Mechanized Processing: For informa-
70 F with agitation. tion, write to Eastman Kodak Com-

Wash: 10 minutes in running water at pany, Rochester, N.Y. 14650. 
65 to 70 F. To minimize drying marks, 
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KODAK DI RECT POSITIVE 
PANCHROMATIC FILM 5246 
D ASA 80; T ASA 64 

GENERAL PROPERTIES 
This is a medium speed, extremely fine
grain, panchromatic film designed for 
reversal processing to produce 2 x 2-
inch, black-and-white transparencies. 
This film is well suited for copying 
prints, other halftones, 3 1/.i x 4-inch 
slides, and it can be used for indoor 
and outdoor picture-taking. Available 
in 100 ft. 3 5mm perforated rolls. 

FILM SPEED 
Daylight-80 
Tungsten-64 
These speeds are recommended for 
meters marked for ASA Speeds. Nor
mally they provide a safety factor in  

Light No. No. No. No. 
Source 8 15 1 1  1 3  

Daylight . 2* 2.5 4 4 
Tungsten 1 .5  2 3 *  5 

exposure when the film is processed 
exactly as recommended; temperature, 
time, and agitation are particularly im-· 
portant. 

For Copying. These speeds are for 
trial exposures. They apply to incident
light meters directly and to reflected
light meters used with the Kodak Neu
tral Test Card ( 1 8  % reflectance, gray 
side) at the copyboard. A matte white 
card will serve, in which case use one
fifth the above, e.g. 12, as the tungsten 
value. 

FILTER FACTORS 
Multiply the normal exposure by the 
filter factor given below. 

No. No. No. No. Polarizing 
25 58 47 47B Screen 

10 5 8 10 2.5 
5 5 1 6  20 2.5 

*For correct gray-tone rendering of colored objects. 

DAYLIGHT EXPOSURE TABLE 
Lens opening at 1 / 1 00 or 1/ 1 25 sec-
ond. 

Bright or Hazy Bright or Hazy Cloudy Bright Heavy Open 
Sun on Light Sun* (Distinct (No Shadows) Overcast Shade 

Sand or Snow Shadows) 
Between Between Between Between Between 

f/ 16 & f/22 f/ 1 1  & f/ 1 6 f/5.6 & f/8 f/4 & f/ 5.6 f/4 & f/ 5.6 

*For backlighted subjects, increase exposure by 2 full stops (use lens opening 
between f/ 5.6 & f/ 8). 

PHOTOFLOOD EXPOSURE TABLE 
Two No. R2 reflector flood lamps, or 
two No. 2 photofloods in 12-inch aver-

age reflectors, giving comparable light 
output. 

Side Light-to-Subject Distance 3'h ft 4'h ft 6 ft 9 ft 10 ft 1 3 ft 

Camera Light-to-Subject Distance 4Y2 ft 6 ft 9 ft 1 3 ft 1 4  ft 1 8  ft 

Lens Opening at 1/ 25 sec f/ 1 1  f/ 8 f/ 5.6 f/4 f/ 3.5 f/2.8 

(Continued on following page) 

(Reproduced with permission from a Copyrighted KODAK Publ ication) 

95 



The Compact Photo-Lab-Index 

FLASH EXPOSURE GUIDE NUM BERS 

To determine the correct f-number, di
vide guide number by flash-to-subject 
distance in feet, taken to a point mid
way between nearest and farthest de
tails of interest. In small white rooms, 
use one stop smaller. 

Blue flashbulbs are suggested to per
mit the use of one type of flashbulb for 
black-and-white and color photography. 
If clear flashbulbs are used, use about 
Y2 stop smaller lens opening. 

Guide Numbers for Blue Flashbulbs 

Between- Syn- M3Bt Focal-
Lens Flash- AG- 2B§ Plane 6B§ 

Shutter chroni- Cube lB* M2Bt SB+ 22B§ Shutter 26B§ 
Speed zatioo 2SB;!: Speed 

Open X or F  80 120 1 10 160 200 1 /25- 1/30  160  1 /25-1/30 
1 /25-1 /30 M 55 80 NR� 150 200 1 / 50-1 /60 120 
1 / 50-1 / 60 M 55 80 NR� 140 180 1 / 100- 1 / 125 75 

1 / 1 00- 1 / 125 M 45 70 NR� 120 1 50 1 /200-1 /250 55 
30· 

1/200-1 / 250 M 35 55 NR� 90 1 1 0 1/ 400-1 / 500 

Bowl-Shaped Polished Reflectors: *2-inch; t3-inch; :1:4- 5-inch; §6- to 7-inch. 
All guide numbers are for bowl-shaped, polished reflectors; they do not apply to 
other shapes of reflectors. For shallow cylindrical reflectors, divide these guide 
numbers by 2. For intermediate-shaped reflectors (such as the shallow fan-shaped 
reflector}, divide these guide numbers by 1 .4. 
� NR = Not Recommended. 

PROCESSING 

This film must be processed by a spe
ci?.! procedure, for which packaged 
_nemicals are supplied under the name 
"Kodak Direct Positive Film Develop
ing Outfit." At 68 F the processing 
stops are as follows: 

1 .  First Developer . . .  6 to 9 minutes 
2. Rinse . . . . . . . . . . .  2 to 5 minutes 
3. Bleach . . . . . . . . . . . . . .  1 minute 
4. Clearing Bath . . . . . . .  2 minutes* 
5. Redeveloper . . . . . . . . .  8 minutes 
6. Water "'..inse . . . . . . . . .  1 minute 
7. Fixing Bath . . . . . . . . .  5 minutes 
8. Wash . . . . . . . . . . . . . .  20 minutes**  

*Time in  excess of  2 minutes should 
be avoided because of the tendency of 
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this bath to dissolve the silver halide 
with consequent loss of density in the 
positive image. 

**Kodak Hypo Clearing Agent may be 
used, if desired, to shorten wash 
time and conserve water. Use as di
rected on the label. 

SAFE LIGHT 

Total darkness until bleaching is com
pleted; thereafter a Kodak Safelight 
Filter OA (greenish yellow) or equiv
alent can be used in the recommended 
manner. Do not inspect the film with 
white light until fixed completely, or 
veiled highlights may result. 
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KODAK P ROFESSIONAL 
DI RECT DUPLICATING FILM 
S0-01 5 
(ESTAR Thick Base) 

PURPOSE 

For black-and-white duplicating. A 
film designed specifically for making 
duplicates from conventional black
and-white continuous-tone negatives or 
positives with one exposure and normal 
processing. The film can be exposed in  
a contact printer, printer frame, or  by 
means of an enlarger. No special chem
icals are needed. 

DEVELOPMENT 

Tank processing uses DK-50, tray uses 
Kodak Dektol Developer™, or machine 
processing can be done with Kodak 
Versamat Film Processor.TM 

This film can be used for making 
duplicate negatives from glass plates 
or deteriorating nitrate-based film neg
atives. It can provide duplicate nega
tives of excellent quality where multiple 
negatives are required, without the 
necessity of going through an inter
mediate diapositive. This duplicating 
film is a fine grain material, and at 
ordinary magnification the only visible 
grain will be that of the material that 
is being copied. 

This film can also be used to copy 
positives. 

TENTATIVE INSTRUCTIONS 

The information below is  based upon 
limited testing, and is subject to change. 
It is intended only as a guide or 
starting point to assist you in evaluat
ing the film under your own conditions. 
You may wish to make adjustments of\ 
exposure and/ or development to sui?i 
your individual needs or preferences. 

Kodak Professional Direct Dupli
cating Film S0-0 1 5  is  an ortho-sensi
tive medium contrast direct-reversal 
film used for one-step duplication of 
continuous-tone black-and-white nega
tives and positives. 

It is coated upon dimensionally 
stable .007 Estar Thick Base. 

SAFE LIGHT 

Kodak Safelight Filter No. lA (light 
red) or equivalent in a suitable safe
light lamp with a 1 5-watt bulb, Safe
light should be kept at least four feet 
from the film. 

EXPOSURE 

A series of test exposures for the actual 
working conditions should be made. 
With a direct reversal film, more ex
posure produces lighter densities, while 
less exposure produces heavier densi
ties. A possible trial exposure would be 
that of using a tungsten light source 
producing three footcandles at the ex
posure plane, expose for 40 seconds. 

MANUAL PROCESSING 

1. Develop at 70 F (2 1 C). Deep tank 
(agitation at 1 -minute intervals) : 
Kodak Developer DK-50 (full 
strength)-7 minutes. 
Tray continuous agitation: Kodak 
Dektol Developer ( 1 : 1 )-2 minutes. 
Development times may have to be 
adjusted to obtain desired contrast. 

2. Rinse at 65 to 75 F ( 1 8-24 C) with 
agitation. Kodak Indicator Stop 
Bath-30 seconds or Kodak Stop 
Bath SB-5-30 seconds. 

3. Fix at 65 to 75 F ( 1 8-24 C) with 
frequent agitation (continu�us for 
first 15 seconds). Kodak Fixer-5 
to 1 0  minutes or Kodak Fixing 
Bath F-5-5 to 10 minutes or 
Kodak Rapid Fixer-2 to 4 min
utes. 

4. Wash for 20 to 30 minutes in run
ning water at 65 to 75 F ( 1 8-24 C). 
To minimize drying marks, treat in  
Kodak Photo-Flo Solution after 
washing. To save time and con
serve water, use Kodak Hypo Clear
ing Agent. 

5. Dry in a dust-free place. 

MECHANIZED PROCESSING 

Chemicals: Kodak Versaflo Developer 
Starter. Kodak Versaflo Developer Re
plenisher. Kodak Versamat Fixer and 
Replenisher, Type B. 

(Continued on following page) 
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DEVELOPER TEMPERATURE 

Preliminary testing indicates that best 
results are obtained at a developer 
temperature of 85 F (29.4 C). 

KODAK VERSAMAT 
FILM PROCESSOR 

Model 5 
Model 1 1  
Model 4 1 1  

AVAILABILITY 

Sheet Film sizes. 

STORAGE 

Unexposed film should be kept at 55 F 
( 1 3  C) or lower in the original sealed 
package. To avoid moisture condensa
tion on film that has been refrigerated, 
allow the sealed package to warm up 
to room temperature before opening. 

Exposed film should be kept cool 

KODAK PROFESSIO�L COPY 
FILM 4 1 25 
(ESTAR Thick Base) 
METER SETTING 
T or QUARTZ IODINE ASA 1 2  
WHITE FLAME ARC 25 
PULSED XENON 25 

GENERAL PROPERTIES 

An orthochromatic copy film designed 
to provide the increased highlight con
trast needed in continuous-tone copy · 

negatives and in photomechanical re
production. Highlight contrast can be 
controlled by exposure and develop
ment to give a fairly accurate repro
duction of most black-and-white orig
inals or to maintain clear backgrounds 
in copies of combined line and contin
uous-tone material. Available in sheets. 

FILM SPEED 

Tungsten or Quartz-Iodine ASA 12 
White-Flame Arc ASA 25 
*Pulsed-Xenon Arc ASA 25 

MACH INE SPEED 

Machine speeds listed below are rec
ommended for trial and may have to 
be adjusted to obtain desired contrast. 

RECOMMENDED MACHINE 
SPEED FOR TRIAL 

3 feet per minute 
6 feet per minute 
3 feet per minute 

and dry. Process the film as soon as 
possible after exposure. 

Processed film should be stored in 
a cool, dry area free from dust. Pro
tect processed film from strong light. 
Note: It is suggested that film which 
must meet archival keeping standards 
be tested according to ANSI Standards 
PH I .4 1  ( 1 9 7 1 )  and PH4.8 ( 1 9 7 1 )  to 
determine if subsequent washing is 
necessary. 

*This value indicates the relative speed 
of this material to pulsed-xenon il
lumination as measured by a light 
integrator. 

These speeds are for use with meters 
marked for ASA Speeds and are for 
trial exposures in copying. They apply 
to incident-light meters directly and to 
reflected-light meters used with the 
Kodak Neutral Test Card ( 1 8 %  gray 
side) at the copy board. A matte white 
card will serve, in which case expose 
for five times the calculated exposure 
time. 

Examples of Exposure: Under aver
age conditions, with a same-size ( 1 : 1) 
reproduction, suggested trial exposure 
is as follows: 

(Continued on following page) 
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Light Source Aperture Exposure Filter 

White-Flame Arc 
Two 95-ampere arc lamps, one on each side, 
48 inches from the center of the copy 

f/ 32 12  sec 0.6 ND* 

Tungsten 
Two 500-watt reflector-type photolamps, or two 
500-watt 3200 K lamps in reflectors, at 36 inches 
from the center of the copy (640 footcandles) 

f/22 8 S\!C None 

Pulsed-Xenoo Arc 
Two 1 500-watt pulsed-xenon lamps in reflectors, 
at 36 inches from the center of the copy 

f/32 8 sec None 

*ND = Neutral Density 

Making a Reproduction from a 
Continuous-Tone Original: 

1 .  Copy a paper gray scale along 
with the original. 

2. Choose a paper from those listed 
in the first table "Developing Copy 
Negatives for Reproduction of Photo
graphs." 

3 .  Make a series of test negatives at 
different exposures and develop them 
as indicated by the table. 

4. The steps marked 0.00 and 1 .60 
in the paper gray scale represent typical 
highlight and shadow densities for most 
originals. With a densitometer, read 
the corresponding steps in the negative. 
Select the negative whose aim densities 
are closest to those indicated by the 
table. 

PROCESSING 

5. If the densities in  the negative 
gray scale fail to read within the indi
cated tolerances (± .02 for shadow 
densities, ± .05 for highlight densities), 
first adjust the exposure until the 
shadow matches that given in the table. 
Then, if necessary, adjust the time of 
development until the highlight density 
also matches that in the table. 

SAFE LIGHT 
Use a Kodak Safelight Filter No. 2 

(dark red) or equivalent in a suitable 
safelight lamp with a 1 5-watt bulb at 
not less than 4 feet. For short periods 
of time, a Kodak Safelight Filter No. 
1 (red) or equivalent can be used. 

Developing <;:opy Negatives for Reproduction of Photographs 

When You 
Use this 

KODAK Paper 

EKT AMA TIC SC* 
POLYCONTRAST 

F* 
EKTALURE G  
AZO Ft 
POLYLURE G* 

For this Develop- To Obtain these 

Develop KODAK ment-Time Densities in the Copy 

Professional Copy 
--

T
-
r
-
ay 
___ 

T
_

an
_

k
_ Negative Gray Scale 

Film 4125 in this (Contin- (Agita- Shadow Highlight 
KODAK Developer uous tion at (Tolerance: Highlight 

at 68 F (20 C) Agita- 1-Minute ± .02) (Tolerance: 

HC- 1 10 (Dilution E) 

HC- 1 1 0  (Dilution E) 
HC- 1 1 0  (Dilution E) 
HC- 1 10  (Dilution B) 
HC- 1 10  (Dilution E) 

tion) Intervals) ± .05) 

4% min 6Y2 min 

4Y2 min 6 min 
3% min 4% min+ 
3 Y2 min 4 mint 
4Y2 min 6 min 

0.37 

0.30 
0.24 
0.38 
0.22 

1 .48 

1 .30  
1 . 12 
1 .52 
1 . 1 6  

*KODAK POLYCONTRAST Filter PC2, o r  equivalent. 
tContrast Grade 1 
+Unsatisfactory uniformity may result with development times of less than 5 

minutes. 

(Continued on following page) 
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Developing Copy Negatives for Less 
Critical Applications 

For ordinary copying, reproductions 
can be obtained by monitoring only the 
highlight density of the copy negative. 

For example, the developing times 
listed below yield negatives suitable for 
contact printing onto Kodak Azo 
Paper, Grade 1 .  

Development Time at 68 F (20 C) Recommended 
Highlight 

Aim Density 
(Tolerance: ± .05) 

KODAK 
Packaged Developer 

HC- 1 1 0  (Dilution B) 
DK-50 (1 : 1} 
POLYDOL 

Tray 
(Continuous 

Agitation) 

3 Yz min 
6 min 
4V<i min 

Tank 
(Agitation at 

1-Minute Intervals) 

4 min 
8 min 
5Yz min 

1 :52 
1 :52 
1 :52 

*Development times of less than 5 minutes in a tank may produce poor uniformity 
and should be avoided. 

*Unsatisfactory uniformity may result with development times of less than 5 
minutes. 

Developing for Photomechanical Reproduction 

Development Time at 68 F (20 C) 

KODAK 
Packaged Developer 

HC-1 10 (Dilution C) 
D- 1 1  

Tray 
(Continuous 

Agitation) 

5Yz min 
6 min 

Rinse: Kodak Indicator Stop Bath 
SB- la-10 seconds at 65 to 70 F with 
agitation. 

Fix: Kodak Rapid Fixer-2 to 4 min
utes, or Kodak Fixer-5 to 10 min-

1 00 

Tank 
(Agitatioo at 

1-Minute Intervals) 

8 min 
8 min 

Recommended 
Highlight 

Aim Density 

1 .70 
1 .70 

utes. 65 to 70 F with frequent agita
tion. 

Wash: 20 to 30 minutes in running 
water at 65 to 70 F. 
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KODAK ORTHO COPY 
FILM 5 1 25 
T ASA 1 2  

GENERAL PROPERTIES 

An orthochromatic film especially de
signed to provide the increased high
light contrast needed in making con
tinuous-tone copy negatives. It permits 
the highlight contrast to be controlled 
to give correct tone reproduction or to 
maintain clean highlight backgrounds 
in restorations or in copies of com
posites containing both continuous-tone 
and line material. This film also can 
be used for making continuous-tone 
positives with improved shadow con
trast. Available in 70mm rolls. 

FILM SPEED 

Tungsten 12 
This speed is recommended for use 
with meters marked for ASA speeds or 
exposure indexes. It takes into account 
the ultraviolet absorption of average 
process lenses. 

This setting is  for trial exposures in 
copying. It applies to indicident-light 
meters directly and to reflected-light 
meters used with the Kodak Neutral 
Test Card ( 1 8  percent gray side) at the 
copyboard. A matte white card will 
serve, in which case expose for 5 times 
the calculated exposure time. 

Because of the increase in highlight 
contrast, uneven illumination of the 
copyboard will be more noticeable; 
therefore, use a meter to check the 
uniformity of illumination. 

Examples of Exposure. Under aver
age conditions, with a same-size repro
duction, the suggested exposure for a 
test negative is as follows: 

1. Photofinishing Photocopying (with 
an auto-focus type of copy camera): 
With two 1 50-watt photofiood lamps 
(without diffusing screens) at an angle 
of 45° and 13 inches from the center 
of the copy, the suggested exposure is 
3 seconds. 

2. General Photocopying (with a 
copy camera): With two No. 2 reflec
tor-type floodlamps or two 500-watt, 
3200 K lamps in reflectors at an angle 
of 45° and 36 inches from the center 
of the copy, the suggested exposure is 
8 seconds at f/22. 

The exposure required to obtain the 
proper highlight contrast is critical. 
The exposure level determines the over
all contrast and particularly the high
light contrast of the reproduction. If 
the negative is underexposed, no im
provement in highlight contrast will 
result; if it is overexposed, the high
light tones in the reproduction will be 
correct, but the middletones will be too 
dark. · 

Adjust the exposure to produce a 
highlight density that is best for your 
applications. The specific highlight den
sity that you should aim for is de
pendent upon such factors as the de
veloper used to develop this film, the 
original to be copied, the photographic 
paper being used to make the reproduc
tion, whether reproductions are to be 
made by contact or enlargement, and 
the types of enlarger and il lumination 
that are used. 

In photofinishing photocopying, a 
correctly exposed negative should have 
a highlight density of about 1 .72 ± 
0.05; in general photocopying, a cor
rectly exposed negative should have a 
highlight density of about 1 .75 ± 0.05. 
The highlight density aim should be 
obtained by adjusting the exposure 
level; do not adjust development. 

To determine more accurately the 
optimum exposure level for your par
ticular conditions, select and mount a 
typical original, along with a suitable 
reflection gray scale, on the copyboard. 
Make a series of test exposures and 
carry them through your regular re
production process. Select the repro
duction which shows the best tone 
rendering and measure the highlight 
density of the negative from which it 
was made. 

Use that density value as your high
light density aim for that type of 
original. 

PROCESSING 

Development: Develop for approximate 
times and temperatures given below. 

(Continued 011 following page) 
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PHOTOFINISHING PHOTOCOPYING 

KODAK Developer (fime (minutes) 
Suggested Highlight 

Density Aim 

DURAFIN* 71 F (21.5 C) 1 .72 ± 0.05 
. 

*Prepared from KODAK DURAFIN Developer Replenisher and KODAK 
DURAFIN Developer Starter. 

GENERAL PHOTOCOPYING 

Time at 68 F (minutes) 

KODAK Developer 

POLYDOL 
DK-50 ( 1 : 1 )  

Short Lengths 
in a Tray 

(continuous 
agitation 

4Y2 
6 

Long Lengths on Spiral Reel. Secure 
the end of the film with a rubber band 
or waterproof tape to prevent the film 
from unwinding during processing. 
Then use the following agitation pro
cedure. 

l. Lower the reel into the developer, 
giving it a vigorous turning motion suf
ficient to cause the reel to rotate one
half to one revolution in the developer. 
Raise and lower the reel approximately 
one-half inch (keeping the reel in the 
solution) for the first 15 seconds of the 

· development, tapping it against the bot
tom of the tank to release air bubbles 

· from the film. 

2. Agitate once each minute by lift
ing the reel out of the solution, tilting 
it 30 degrees to drain for 5 to 10 sec
onds, and immersing it again with a 
vigorous turning motion sufficient to 
cause the reel to rotate one-half to one 
revolution in the developer. Alternate 
the direction of rotation each minute. 

3. Agitate in the same manner in the 
stop bath and once per minute in the 
fixing bath. 

1 02 

Long Lengths 
on 

Spiral Reel 

5Y2 
8 

Suggested Highlight 
Density Aim 

1 .72 ± 0.05 
1 .72 ± 0.05 

Note: Too l ittle agitation during de
velopment will cause mottle and un
even development. Too much pumping 
of the reel in and out of the developer 
can produce streaks across the film at 

. the reel spokes. Too much turning of 
the reel in the solution can cause lon
gitudinal streaks on the film. The agi
tation procedure just described provides 
a compromise that minimizes these un
desirable effects. 

Rinse: Kodak Stop Bath SB- l a  or 
Kodak Indicator Stop Bath about 1 0  
seconds, with agitation a t  6 5  to 7 0  F. 

Fix: Kodak Fixer or Kodak Fixing 
Bath F-5 at 65 to 70 F for 5 to 1 0  
minutes o r  i n  Kodak Rapid Fixer for 
2 to 4 minutes with agitation. 

Wash: 20 to 30 minutes in running 
water at 65 to 70 F. To minimize dry
ing marks, treat in Kodak Photo-Flo 
Solution after washing or wipe sur
faces carefully with a Kodak Photo 
Chamois, a soft viscose sponge, a 
Kodak Rubber Squeegee, or other soft 
squeegee. To save time, and conserve 
water, use Kodak Hypo Clearing Agent. 
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KODAK HIGH CONTRAST 
COPY FILM 5069 
T ASA 64 

GENERAL PROPERTIES 

A high-contrast panchromatic film 
designed for making reduced (35mm or 
smaller) copy negatives of printed mat
ter, engineering drawings, maps, etc. 
Provides very high sharpness, even 
when negatives are enlarged to ex
tremely high magnifications. Yields 
good quality results when originals 
containing both line and halftone ma
tt:,rial (such as catalog pages) are cop
ied. 

Because this film has a clear base, 
negatives will appear thinner than those 
made under the same conditions on 
gray-base films. Do not increase the 
background density to that obtained 
with gray-base films; otherwise, some 
loss of sharpness may result. 

Available in 135 magazines and 50 
ft. 35mm perforated rolls. 

FILM SPEED 

Tungsten-64 
This speed is for use with meters 
marked for ASA speeds. This setting is 
recommended for trial exposures in 
copying. It can be used directly with 

incident-light meters which measure il
lumination at the copy plane. Or make 
a meter reading of a matte white card. 
In this case, set 12 on the meter cal
culator dial. 

It is recommended that two light 
sources be used, one on either side of 
the copy material. Arrange them so 
that the light strikes the material at 
about a 45° angle. Use a sheet of clean 
plate glass to hold the copy flat. 

FILTER FACTORS 

Usually, a filter will not be required to 
achieve the desired contrast between 
background and subject matter. In spe
cial cases, such as copying material 
from old newspapers or books with 
yellowed paper, use a Kodak Wratten 
Filter No. 8 or No. 1 5. For copying 
blueprints, use a No. 25 Filter. 

When a filter is used, multiply the 
normal exposure by the filter factor 
given below. 

KODAK WRATIEN Filter 

Light Source No. 8 No. 15 No. 25 

Tungsten 1 .2  

PROCESSING 

1 . 5  8 

Development: Develop at approximate 
times and temperatures given below. 

Developing Times (in Minutes) 

KODAK 
Packaged Developer 

SMALL TANK-(Agitation at 30-second Intervals) 

D-19 

65 F 
18 c 

7 

Rinse: Kodak Stop Bath SB-5a at 
65 to 75 F for about 30 seconds with 
agitation. 

Fix: 65 to 75 F. Agitate films fre
quently during fixing. 

Kodak Fixer 
2 to 4 minutes 

or Kodak Fixing Bath F-5 
2 to 4 minutes 

or Kodak Rapid Fixer 
1 to 2 minutes 

Wash: At least 20 minutes in run
ning water at 65 to 75 F. To minimize 
drying marks, treat in Kodak Photo-

68 F 
20 c 

6 

70 F 
2 1  c 

5 

72 F 
22 C 

4'h 

75 F 
24 C 

4 

Flo Solution after washing, or wipe sur
faces carefully with a Kodak Photo 
Chamois or a soft, wet viscose sponge. 
To save time and conserve water, use 
Kodak Hypo Clearing Agent. 

SAFE LIGHT 

Handle and process the film in total 
darkness. After development is half 
completed, a Kodak Safelight Filter No. 
3 (dark green) or equivalent in a suit
able safelight lamp with a 1 5-watt bulb 
can be used for a few seconds only. 
Keep the safelight at least 4 feet from 
the film. 

1 03 
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KODAK FINE G RAIN POSITIVE 
FILM 7302 

GENERAL PROPERTIES 

A low-speed, blue-sensitive film for 
making positive transparencies from 
continuous-tone or line negatives. This 
film features extremely fine grain and 
high resolving power and provides ex
cellent definition, even with a high de
gree ot magnification. Available in 
sheets. 

EXPOSURE 

Transparencies can be printed using 
contact or projection methods. Relative 
printing speed is  about one-half the 

Contrast of 

speed of Kodabromide Paper, Grade 
No. 2. Exact printing speed depends on 
development conditions to be used. 

SAFELIGHT 

Use a Kodak Safelight Filter OA (green
ish yellow) or No. I A  (light red) or 
equivalent in a suitable safelight lamp 
with a 1 5-watt bulb at not Jess than 
4 feet. 

PROCESSING 

Development: Develop at 68 F (20 C) 
with continuous agitation. 

Original Negative 
High 
Normal 
Low 

Kodak Developer 
D-76 

Development Time 
4 to 10 minutes 
2 to 4 minutes Dektol (1  :2) 

D-1 1  1 0  minutes 

Because different printing systems·  
yield varying degrees of contrast, ad
just the time of development to give 
the contrast desired. In general, con
denser-type enlargers yield higher con
trast than either contact printers or 
diffuse-light enlargers. A dusty or dirty 
enlarger lens lowers contrast and re
duces sharpness. 

Rinse: 65 to 70 F with agitation. 
Kodak Indicator Stop Bath-30 sec

onds or Kodak Stop Bath SB-5-30 sec
onds. A running water rinse can be 
used if an acid rinse bath is not avail
able. 

Fix: 65 to 70 F with frequent agita
tion. 

1 04 

Kodak Fixer 
2 to 4 minutes 

or Kodak Fixing Bath F-5 
2 to 4 minutes 

or Kodak Rapid Fixer 
2 minutes 

Wash: 15 to 20 minutes in running 
water at 65 to 75 F. To minimize dry
ing marks, treat in Kodak Photo-Flo 
Solution or remove excess water with a 
soft rubber squeegee. To save time and 
conserve water, use Kodak Hypo Clear
ing Agent. 
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KODAK COMME RCIAL 
FILM 6127 
KODAK COMMERCIAL 
FILM 4127 
(ESTAR Thi�k Base} 
EXPOSURE INDEX 
D ASA 50; T ASA 8 
WHITE FLAME ARC ASA 20 
PULSED-XENON ARC ASA 1 2  
QUARTZ-IODINE ASA 8 
GENERAL PR'QPERTIES 

These medium-speed, blue-sensitive 
films yield moderately high contrast 
and are for copying continuous-tone 
black-and-white originals, as well as for 
making positive transparencies or simi
lar applications where red and green 
sensitivity is unnecessary or undesir
able. Av11ilable in sheets. 

KODAK Commercial Film 6 1 27 has 
an acetate base. KODAK Commercial 
Film 41Z7 (ESTAR Thick Base) has 
an .007"inch ESTAR Base. 

RECIPROCITY EFFECT 
ADJUS

0
TMENTS 

EXPOSURE INDEX 

White-Flame Arc: 20. 
*Pulsed-Xenon Arc: 12 .. 
Daylight: 50. 
Tungsten and Quartz Iodine: 8 

These speeds are for use with meters 
marked for ASA speeds; they are rec
ommended for trial exposures in copy
ing. To obtain a trial exposure, take a 
reflected-light meter reading from the 
gray ( 1 8  % reflectance) side of the 
KODAK Neutral Test Card at the 
copyboard. If the white (90 %  reflec
tance) side of the card is used, multiply 
the indicated exposure by 5. 

*Relative speed of this material is 
pulsed-xenon illumination as measured 
by a light integrator. 

Exposure Time (seconds) Exposure Adjustment Development Adjustments 

1 / 1 00 
1/25 
1 / 1 0  
1 
1 0  
1 00 

SAFELIGHT 

none 
none 
none 
none 
112 stop more 
1 stop more 

PROCESSING 

1 0 %  more 
none 
1 0 %  less 
20% less 
30% less 
40% less 

Kodak Safelight Filter No. 1 (red), or 
equivalent. 

Development for Photographic Copying 
or General Applications: 

KODAK 
Developer 

DK-50 
HC- 1 1 0  (Dilution B) 
HC- 1 1 0  (Dilution D) 
D-1 1 

Deve\oping times in minutes with continuous 
agitation (tray) 

65 F 68 F 70 F 72 F 75 F 

2Y2 2 1% 1 %  
2� 21;4 2 1% 
4ll.i 4112 41;4 4 3% 
9 8 7 6112 5112 

(Continued on following page) 
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Rinse: Kodak Indicator Stop Bath-
30 seconds or Kodak Stop Bath SB-5-
30 seconds or Kodak Stop Bath SB- l a  
- 1 0  seconds. 

Fix: Kodak Fixer-5 to lO minutes 
or Kodak Fixing Bath F-5-5 to 10 
minutes or Kodak Rapid Fixer-2 to 4 
minutes. 

Wash: 10 to 20 minutes in running 
water at 65 to 75 F. To minimize dry-

CHARACTERISTIC CURVES 

KODAK Com.,,ete1ol film 0 ! 2 7  
KODAK Commerc1ol f,lm 4127 (�ST AR Th1ck Bo•e) 

(.po-.d to !ung"'" l1gh1 11/n �0<ond\ 

D•·•lo,,•<l w,,h (on•,••<>v•"g•101"'" "' 08 f l20CJ 

1.6 ,.. 
1.� � 
1.1 � 

KODAK CONTRAST PROCESS 
ORTHO FILM 4154 
(ESTAR Thick Base) 
EXPOSURE IN DEX 
T or QUARTZ-IODINE ASA 50 
WHITE FLAME ARC ASA 1 00 
PULSED-XENON ARC ASA 1 00 

GENERAL PROPERTIES 

A high-contrast, medium-grain, ortho
chromatic film for copying black-and
white originals and those with black 
printed or written matter on blue, green, 
or yellow paper. When developed to a 
moderately h'igh contrast, this film re
cords the intermediate tones in the 
lines of etchings, handwriting, and sim
ilar originals. Available in sheets. 

FILM SPEED 

White-Flame Arc: 1 00. 
Tungsten or Quartz-Iodine: 50. 
. *Pulsed-Xenon: 1 00. 

ing marks, treat in Kodak Photo-Flo 
Solution, or wipe surfaces carefully 
with a Kodak Photo Chamois, a soft 
viscose sponge, a Kodak Rubber Squee
gee, or other soft squeegee. To save 
time and conserve water, use Kodak 
Hypo Clearing Agent. 

Mechanized Processing: For informa
tion write to Eastman Kodak Company, 
Rochester, N.Y. 14650. 

CONTRAST IN DEX CURVES 

1 .6 

-- ---

1 -2 - -

� --;-c\�� o-i-- � --b i7-""'- -' (_; 

�-?'�(71 

1 .0 

.8 

.6 

·" 

.2 
POLjDOL 

Ccinlrosl Index Curves 

" 6 8 10 12 14 16 18  20 
TIME OF DEVELOPMENT (MINUTES) 

These speeds are for use with meters 
marked for ASA speeds; they are rec
ommended for trial exposures in copy
ing. To obtain a trial exposure, take a 
reflected-light meter reading from the 
gray ( 1 8  % reflectance) side of the 
Kodak Neutral Test Card at the copy
board. If the white (90 % reflectance) 
side of the card is used, multiply the 
indicated exposure by 5. 

*This value indicates the relative speed 
of this material to pulsed-xenon il
lumination as measured by a light 
integrator . 

(Continued on following page) 
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FILTER FACTORS 

Multiply The Normal Exposure By The Filter Factor Given Below. 

KODAK No. Polarizing 
Filters No. 6 No. 8 No. 9 No. 15 No. 58 No. 47 47B Screen 

White-Flame Arc 2 2.5 3 5 6 6 8 2.5 
Tungsten 1 . 5  1 .5 2 3 3 1 0  1 6  2.5 
Quartz-Iodine 1 .2 1 .5  2 2.5 3 1 0  1 6  2.5 
Pulsed-Xenon Arc 2.5 3 4 6 5 6 1 0  2.5 

SAFE LIGHT 

PROCESSING 
Use a Kodak Safelight Filter No. 1 
(red) or equivalent in a suitable safe

Development: Develop at approximate light lamp with a 1 5-watt bulb at not 
times and temperatures given below. less than 4 feet from the film. 

Developing Times (in Minutes) 

KODAK 
Developer 

Continuous Agitation (Tray) Intermittent Agitation':' (Tank) 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 
(18 C) (20 C) (21 C) (22 C) (24 C)(18 C) (20 C) (21 C) (22 C) (24 C) 

D-1 1 (High 
contrast) 4% 

D-8 (Max. 
contrast) (2: 1)  

HC- 1 10 (High 
contrast} 
(Dilution B) 

4 

2 

5 

3 5 3 t  

"'Agitation a t  1 -minute intervals during development. 
tUnsatisfactory uniformity may result with development times shorter than 5 

minutes. 
Rinse: Kodak Indicator Stop Bath-

30 seconds or Kodak Stop Bath SB-5-
30 seconds or Kodak Stop Bath SB- l a  
-at least 1 0  seconds. A running water 
rinse can be used if an acid rinse bath 
is not available. 

Fix: Kodak Fixer-5 to 1 0  minutes 
or Kodak Fixing Bath F-5-5 to 1 0  
minutes o r  Kodak Rapid Fixer-2 to 
4 minutes. Agitate films frequently. 
C.HARACTERISTIC CURVES 

KODAK Con!ro�t Procen 

Ortho Film 
(ESTAll: Thick Bose) 

E•PO•ed to lungste" l•gh• 
Otveloped wolh (on,,nyou• Agototoon 

o t 0 8 f (20 C) 

2.00 i.oo 
LOG EXPOSUllE 

1.8 " 

Wash: For 20 to 30 minutes in run
ning water at 65 to 75 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing. To save 
time and conserve water, use Kodak 
Hypo Clearing Agent. 

Dry in dust-free place. 
Mechanized Process

.
ing: For informa

tion, write to Eastman Kodak Com
pany, Rochester, New York 1 4650. 
CONTRAST INDEX CURVE 

3.8 

3.6 oY 3.4 

I 
I I 

3.2 

3.0 

2.8 

2.6 

2.4 

2.2 

-

6 10 
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KODAK HIGH SPEED 
IN FRARED FILM 2481 
(ESTAR Base) 

GENERAL PROPERTIES 
A high-speed, infrared-sensitive black
and-white film on dimensionally stable 
.004-inch EST AR Base. Sensitive 
through the visible region of the spec
trum and in the infrared to approxi
mately 900 nm, with maximum sensi
tivity from 750 nm to 840 nm. Used in 
scientific, medical, biological, industrial, 
and questioned-document photography. 
Available in 16mm and 35mm long 
rolls. 

Handle this film in total darkness. 
No safelight should be used . .  

KODAK WRATTEN Filters 

No. 25, 29, 70 or 89B 

No. 87 or 8 8A 

No. 87C 

Without a Filter 

DAYLIGHT EXPOSURE TABLE 
The following recommendations are 

for subjects in bright or hazy sunlight 
(distinct shadows): 

FILM SPEED 
Exact speed recommendations are not 
possible because the ratio of infrared 
to visible radiation is variable and be
cause photoelectric meters are cali
brated only for visible radiation. Use a 
hand-held meter rather than a through
the-Iens type. 

It is recommended that trial expo
sures be made to determine proper ex
posure for the conditions under which 
photographs will be made. Under aver
age conditions, the following speeds 
can be used as a basis for determining 
exposures when meters marked for 
ASA speeds or exposure indexes are 
used. 

Daylight Tungsten 

50 1 25 

25 64 

1 0  25 

80 200 

FOCUSING 
For best definition, take all infrared 
pictures at the smallest lens opening 
that conditions permit. If large aper
tures must be used and the lens has no 
auxiliary focusing mark, establish a 
focusing correction by photographic 
focusing tests. A basis for trial is the 
extension of the lens by 111 of 1 per
cent of the focal length of the lens. 

Exposed through KODAK WRATTEN Filter No. 25 No Filter 

Distant Scenes 

1 / 1 25 sec at fi l l  

1 08 

Nearby Scenes 

1/30 sec at fl 1 1  

(Continued on following page) 

Distant Scenes 

1 / 125 sec at fl 16  



The Compact Photo-Lab-Index 

PHOTOLAMP EXPOSURE TABLE 
For use with a Kodak Wratten Filter 
No. 25 over the camera lens. Use two 
500-watt reflector-type photolamps or 
two No. 2 photolamps i n  12-inch re-

Lamp-to-Subject Distance 

Lens Opening at 1 / 3 0  Second 

ELECTRONIC FLASH GUIDE 
NUM BERS 
Use with a Kodak Wratten Filter No. 
87 over the camera lens. 

flectors giving comparable light output. 
Place one lamp on each side of the 
camera at an angle of 45° to the 
camera-subject axis. 

3 feet 41h feet 6th feet 

f/ 1 1  f/ 8 f/ 5.6 

Output of Unit 
(BCPS or ECPS) 500 700 1 000 1400 2000 2800 4000 5600 

Guide Number for Trial 40 45 55 65 80 95 1 1 0  1 3 0  

FLASHBULB GUIDE NUMBERS Wratten Filter No. 25, No. 29,  No. 70, 
The following numbers apply for the or No. 89B is used over the camera 
clear flashbulbs indicated when a Kodak lens. 

Between Syn- Focal-
Lens M3t 11§ 2§ Plane 

Shutter chroni- AG-F M2t S:t:, 25:t: 40§ 22§ Shutter 
Speed zation Speed 

Open, 1 / 3 0  X or F  180 180 280 280 340 1 / 3 0  
1/30 M 120 NR 240 240 320 1 / 60 
1 / 60 M 120 NR 240 220 300 1 / 125 
1/ 125 M 1 00 NR 200 200 260 1 /250 
1/250 M 80 NR 1 60 1 50 200 1 / 500 
1 / 500 M 65 NR 120 1 20 1 50 1 /  1 000 

Bowl-Shaped Polished Reflectors: *2-inch; t3-inch; :1:4- to 5-inch; §6- to 
If shallow cylindrical reflectors are used, divipe these guide numbers by 
intermediate-shaped refl�ctors, divide the numbers by 1 .4. 
NR = Not Recommended. 

PROCESSING 
Development: Times are given for de
velopment in a tank with agitation at 
1-minute intervals. 

KODAK Developer 65 F 
18 c 

D-76 (Normal Contrast) 14  
D- 1 9  (High Contrast) 9 

68 F 70 F 
20 C 21 c 

12  1 1  
8 71/z 

(Continued on following page) 

72 F 
22 c 

1 0  
7 

6 
26:t: 

250 
180  
1 3 0  

90 
65 
45 

7-inch. 
2. For 

75 F 
24 C 

9 
61/z 
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Rinse: At 65 to 75 F with agitation. 
Kodak Indicator Stop Bath-30 sec

onds or Kodak Stop Bath SB-5-30 
seconds. 

A running-water rinse can be used if 
an acid rinse bath is not available. 

Fix: At 65 to 7 5 F. Agitate films 
frequently during fixing. 

Kodak Rapid Fixer 
2 to 4 minutes 

or Kodak Fixer 
5 to 10 minutes 

or Kodak Fixing Bath F-5 
5 to 10 minutes 

KODAK HIGH SPEED 
I NFRARED FILM 4143 
(ESTAR Thick Base) 

GENERAL PROPERTIES 
A high-speed, infrared-sensitive film 
having moderately high contrast on 
dimensionally stable, .007-inch ESTAR 
Thick Base. Useful for distant haze 
penetration and for special effects in 
commercial, architectural, and land
scape photography. With variations in 
development, can be used in scientific, 
medical, and documentary photography; 
in photomechanical work; and in photo
micrography. Available in sheets. 

KODAK WRATIEN Filters 

No. 25, 29, 70, or 89B 

No. 87 or 8 8A 

No. 87C 

Without a Filter 

FOCUSING 
In the interests of best definition, take 
all infrared pictures at the smallest lens 
opening that conditions permit. If large 
apertures must be used, and the lens 
has no auxiliary infrared focusing mark, 

Wash: For 20 to 30 minutes in run
ning water at 65 to 75 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing, or wipe sur
faces carefully with a Kodak Photo 
Chamois or a soft, wet viscose sponge. 
To save time and conserve water, use 
Kodak Hypo Clearing Agent. 

FILM SPEED 
Exact speed recommendations are not 
possible because the ratio of infrared 
to visible radiation is variable and be
cause photoelectric meters are cali
brated only for visible radiation. It is  
recommended that trial exposures be 
made to determine proper exposure for 
the conditions under which photographs 
will be made. 

Under average conditions, the follow
ing speeds can be used as a basis for 
determining exposures when meters 
marked for ASA speeds or exposure 
indexes are used. 

Daylight Tungsten 

50 125 

25 64 

1 0  25 

80 200 

establish a focusing correction by pho
tographic focusing tests. A basis for 
trial is the extension of the bellows by 
Y4 of 1 percent of the focal length of 
the lens. 

(Continued on following page) 
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PROCESSING 
Development: Develop at approximate 
times and temperatures given below. 

TRAY TANK 
KODAK Developer (Continuous Agitation) (Agitation at 1-Min. Inter.) 

65 F 68 F 70 F 72 F 75 F 65 F 68 F 70 F 72 F 75 F 
18 c 20 c 21 c 22 c 24 c 1 8  c 20 c 21 c 22 c 24 c 

D-7 6 (Pictorial) 9 8 7 Y2 
MICRODOL-X 

(Pictorial) 1 3  1 1  1 0  
DK-50 

(for High Contrast) 1 1  9 V2 8 
D- 1 9  (for 

Maximum Contrast) 1 3  1 1  1 0  

Rinse: At 6 5  t o  7 0  F in Kodak In
dicator Stop Bath or Kodak Stop Bath 
SB-5 for about 30 seconds with agita
tion. A runni ng-water rinse can be used 
if an acid rinse is not available. 

Fix: At 65 to 70 F in Kodak Fixer 
or Kodak Fixing Bath F-5-5 to 10 
minutes or Kodak Rapid Fixer-2 to 
4 minutes. Agitate films frequently dur
ing fixing. 

KODAK 2475 RECORDING 
FI LM 
(ESTAR-AH Base) 
EXPOSURE INDEX 1 000 

GENERAL PROPERTIES 
An extremely high-speed, panchromatic 
film with extended red sensitivity. It is 
especially well suited for applications 
requiring low-level illumination or 
short-duration exposures, such as law
enforcement photography. It can be 
processed at temperatures up to 95 F. 

The 0. 1 0  density of the base of this 

7 6 1 2  1 0  9 8 7Y2 

9 8 16  14 1 2  10 9 

7 6Y2 1 4  1 2  1 0  9 8 

9 8 . 16  14 12 10 9 

Wash: For 20 to 30 minutes in run
ning water at 65 to 70 F. To minimize 
drying marks, treat in Kodak Photo
Flo Solution after washing. To save 
time and conserve water, use Kodak 
Hypo Clearing Agent. 

film minimizes edge-fog effects, reduces 
light piping, and provides halation pro
tection. 

Kodak 2475 Recording Film is suit
able for high-speed, law-enforcement, 
CRT, flame-study and satellite-tracking 
photography. Available in 16mm and 
35mm long rolls and 1 3 5  magazines. 

(Continued on following page) 
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DAYLIGHT EXPOSURE TABLE 
For subjects in bright sunlight. 

Exposed through No Filter, 
KODAK WRATTEN Filter, No. 25 for "Ordinary" Rendering 

Distant Scenes Nearby Scenes Distant Scenes 

1/ 125 sec at fl 1 1  1 /  3 0  sec·at f/ 1 1  1 / 1 25 sec at f/ 1 6  

PHOTOFLOOD EXPOSURE TABLE 
For use with a Kodak Wratten Filter 
No. 25 or No. 29 over the camera lens. 
Use two R2 reflector-type photofloods 
or two No. 2 photofloods in 1 2-inch 

La?Ip-to-Subject Distance 

Lens Opening at 1/30 Second 

ELECTRONIC FLASH GUIDE 
NUMBERS 
Use with a Kodak Wratten Filter 
87C over the camera lens. 

Output of Unit 
(BCPS or ECPS) 500 

Guide Number for Trial 40 

FLASHBULB GUIDE NUMBERS 
FOR CLEAR FLASHBULBS 

No. 

700 

45 

The following numbers apply with a 
Kodak Wratten Filter No. 25, No. 29, 
No. 70, or No. 89B over the camera 
lens. 

Between-Lens Synchro- 11* 
Shutter Speed nization 40* 

1 / 3 0  M 370 
1 /60 M 330 
1 / 125 M 290 
1 /250 M 220 

reflectors giving comparable light out
put. Place one lamp on each side of 
the camera at a 45° angle to the cam
era axis. 

3 feet 41/z feet 6112 feet 

fi l l  f/8 f/ 5.6 

1000 1400 2000 2800 4000 5600 

5 5  65 80 95 1 10 130 

2* Focal-Plane 6t 
22* Shutter-Speed 26t 

450 1/60 250 
400 1 / 125 200 
350 1 /250 130 
260 1 / 500 100 

Bowl-Shaped Polished Reflectors: *6- to 7-inch; t4- to 5-inch. 

(Continued on following page) 
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FILM SPEED 
Best results will be obtained with 
Kodak 2475 Recording Film if the ex
posure is determined for the actual 
conditions under which the film is to 
be used. The following table is provided 
,as a guide to determining exposure. 

Photo
recording 

Sensitivity''' 
Exposure 

Ind ext 
CRT Exposure Index:j: 

Pll P16 P24 

1 250 1 000 400 650 250 

*Based on development in KODAK Develop DK-50 for 8 minutes at 68 F. 
tBased on development in  KODAK Developer DK-50 for 5 minutes at 68 F. For 

most applications of this film, an index of 1 600 can be used with most exposure 
meters. For subjects that are very flatly lighted, an index of 3200 will  usually 
give good results if the film is developed in KODAK Developer DK-50 for 8 
minutes 

'
at 68 F. 

i Based on development in KODAK Developer DK-50 for 8 minutes at 68 F. 
Value is expressed as the reciprocal of the exposure in ergs/cm� required for a 
net density of 0. 10.  

Suggested Exposure Settings for Existing Light 

Lighting Conditioos 

Building interiors-courtrooms 
4 to 8 footcandles incident 

Spyrts arenas 
1 6  to 64 footcandles incident 

Work areas-store interiors 
32 to 125 footcandles incident 

Heavy overcast 
400 to 1 600 footcandles incident 

Bright or hazy sunlight 
5,000 to 1 0,000 footcandles 
incident 

FILTER FACTORS 

Average 
Subject-Normal 

Development 

1 / 30-f/ 4 

1 / 1 25-f/4 

l/ 125-f/ 5.6 

1 / 1 25-f/22 

1 /500-f/ 32 

Increase normal exposure by the fi lter 
factor given below. 

KODAK 
WRATTEN No. 6 No. 8 No. 1 1  No 1 5  No. 25 

Filter 

Daylight 1 .5 2* 6 2 3 
Tungsten 1 .2 1 .2 6* 1 . 5  2 

*For correct gray-tone rendering of colored objects. 

(Continued on following page) 

Low-Contrast 
Subject-Extended 

Development 

1 / 3 0-f/5.6 

1 / 1 25-f/5.6 

1 / 1 25-f/ 8 

1 /  1 25-f/32 

Polar-
No. 47 No. 58 izing 

Screen 

6 1 0  2.5 
1 6  1 2  3 

1 1 3 



The Compact Photo-Lab-Index 

PROCESSING 
NOTE: Handle only i n  total darkness. 

Development: Recommended devel
opment for 1 3 5  magazines in small 
tanks. Develop the film for the approxi
mate times and temperatures listed 
below. Agitate at 30-second intervals. 

Developing Times (in minutes) 
KODAK 

Packaged Developers 65 F 68 F 70 F 72 F 75 F 
(18 C) (20 C) (21 C) (22 C) (24 C) 

85 F 95 F 
(29 q (35 C) 

Average Subjects 
DK-50 7 6 
HC- 1 1 0  (Dilution A) 5 1h 41h 
HC- 1 1 0  (Dilution B) 1 1  9 

Low-Contrast Subjects 
DK-50 l O 'h  9 
HC- 1 1 0  (Dilution A) 9 1h 8 
HC- 1 1 0  (Dilution B) 1 7  1 5  

Use fresh developer and a n  acid stop 
bath in order to reduce the possibility 
of dichroic fog on the film. 

Rinse: Kodak Stop Bath SB-l a  for 
30 to 60 seconds at 65 to 75 F or for 
20 to 40 seconds at 85 to 95 F. Agitate 
film continuously. 

Fix: Agitate film frequently during 
fixing. 

5 
4 
8 

81h 
7 1/z 

1 2  

4% 
3 1/2 
7 

7 Y2 
61h 

1 1  

4 
3 
6 

61h 
5 

10  

21/z 
2 
3 

3 %  
234 
6 

KODAK Fixer 
Fixing Times (in minutes) 

Fixing Bath F-5 
Fixer 
Rapid Fixer 

65 to 75 F 
(18 to 24 C) 

8 to 1 2  
8 t o  1 2  
3 to 5 

Wash: 20 to 30 minutes at 65 to 75 F 
or for 1 2  to 20 minutes at 85 to 95 F 
'in clear, running water. 
1 Kodak Hypo Clearing Agent can be 
used after the fixing step to reduce 
washing time and conserve water. 

1 1 4 

85 to 95 F 
(29 to 35 C) 

6 to 1 0  
6 t o  1 0  
2 to 4 

2\4 
1 %  
3 
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KODAK EKTACOLOR 
PROFESSIONAL FILM, TYPE S 

SHEET FILM 6101-SHEETS 5026-
35, 46, 70mm 6006-1 35, 1 20, 620 
A film designed for making color 
negatives at exposure times at 1 / 10 
second or shorter. The recommended 
light sources are flashlamps, daylight, 
and electronic light tubes. Colored 
couplers in the film provide automatic 
color correction and make excellent 
quality in color reproductions possible 
without supplementary masking. The 
negatives can be printed on Kodak 
Ektacolor 37 RC Paper, or by the 
Kodak Dye Transfer Process. They can 
also be used to make positive trans
parencies on Kodak Ektacolor Print 
Film 4109. 

The number given after each light 
source is for use with meters marked 
for American Standard (ASA) Speeds 
or Exposure Indexes. These settings 
apply to reflected or incident-light 
readings, properly made, of average 
subjects. Certain reflected light meters 
should be pointed downward, if the 
manufacturer so recommends, to mini
mize the effect of the sky. 

Caution: Do not expose Kodak Ekta
color Professional Film, Type S, for 
times longer than 1 / 1 0  second, because 
the resulting negatives may contain 
color-reproduction errors that cannot be 
corrected satisfactorily in the printing 
operation. 

LIGHT SOURCES AND FILTERS 

The use of photoflood or 3200 K lamps 
is recommended only if sufficient il
lumination can be obtained to permit 
an exposure of 1 / 1 0  second or shorter. 

FLASH EXPOSURE GUIDE NUMBERS 

INCLUSION OF GRAY CARD 
IN SCENE 
As an aid in determining the exposures 
required in making prints from Ekta
color negatives, a neutral gray card 
having a reflectance of about 1 8 % ,  
such a s  the gray side o f  the Kodak 
Neutral Test Card, should be photo
graphed with the subject. If possible, 
the card should be placed along the 
edge of the screen area in such a posi
tion; that it receives the full subject 
lighting but does not interfere with 
the actual picture and can be trimmed 
off the final prints. Otherwise, the card 
should be photographed, with the full 
subject lighting, on a separate sheet of 
Ektacolor Film, which should be pro
cessed at the same time as the picture. 

Lens openings determined in this way 
apply to the use of a single lamp in 
all surroundings except small rooms 
with very light walls, ceilings and fur
nishings. 

For flash pictures with this film, use 
blue flashbulbs without a filter. With 
zirconium-filled clear flashbulbs (AG-1 ,  
M 3 ,  and M5), use a No. SOD Filter. 
With all other clear flashbulbs, use a 
No. SOC Filter. 

PROCESSING 
Chemicals for the processing solutio;;s 
are supplied in prepared form in the 
Kodak Color Processing Kit, Process 
C-22, which is available in 1 -pint and 
I -gallon sizes. Mixing directions, com
plete processing instructions, and a 
handy wall-chart summary of the pro
cessing steps are included. Kodak Color 
Film Chemicals, Process C-22, are also 
available individually in larger sizes. 

Divide the proper guide number by the lamp-to-subject distance in feet to de
termine the lens opening for average subjects. Use 1h stop larger for dark sub
jects; 112 smaller for light subjects. 

Light Source 

Daylight 
Photoflood Lamps (3400 K) 
3200 K Lamps 

Speed 

100 
32 
25 

(Continued on following page) 

Filter 

None 
SOB Filter 
80A Filter 

1 1 5 



The Compact Photo-Lab-I ndex 

ELECTRONIC FLASH GUIDE NUMBERS 
This table is intended as a starting point in  determining the correct guide 

number for use with specific equipment. 

Effective Candlepower-
Seconds Output 700 1 000 1400 2000 2800 4000 5600 8000 

Guide Number 
for trial 60 70 85  1 00 1 20 1 40 170 200 

GUIDE NUMBERS* FOR FLASHBULBS 
For Blue Flashbulbs (or Clear Bulbs with No. SOC or SOD Filter) 

Between-
Lens Syn- AG-

Shutter chroni- 3Bt 
Speed zation 

Open, } X or F  1 80 1 /25-1/30 
1 /25-1/30  M 120 
1 150-1160 M 120 
1 / 100- 1 / 1 2 5  M 100 
1 /200-1 /250 M 80 
1 /400- 1 / 500 M 60 

M3B:j: 

MZB:!: MSB:j: 11B I !  . SB§ 401 1� 
25B§ 

1 3 0  200 200 

NR** 1 9 0  1 80 
NR** 1 80 170 
NR** 1 50 1 50 
NR** 1 20 1 10 
NR** 90 90 

22B l l 
2BI 

260 

240 
220 
190 
140 
1 10 

Focal-
SOB Plane 26B§ 
3B Shutter 

Speed 

380 1 /25-1/30 (In a 
12-in. 1 150-1160 
bowl 1 /  1 00-1 / 125 

reflector, 1 1 200_1 1250 use 1 /25 
second or 1 / 400- 1 /  500 
slower.) 1 / 1000 

6B§ 

190 

1 50 
1 00 

70 
50 
34 

*For use with bowl-shaped polished reflectors. If  shallow cylindrical reflectors 
are used, divide these guide numbers by 2. 
Bowl-shaped polished reflector sizes: t2-inch; :1:3-inch; §4 to 5-inch; 1 16 to 7-inch. 

�Clear bulbs are listed because the blue bulbs are not available. Use Kodak Filter 
No. SOC. 

**NR-Not Recommended. 

These values are intended only as guides for average emulsions. They must be 
changed to suit individual variations in synchronization, battery, reflector, and 
bulb position in the reflector. 

Caution: Since bulbs may shatter when flashed, the use of a flashguard over the 
reflector is  recommended. Do not flash bulbs in an explosive atmosphere. 

DAYLIGHT EXPOSURE TABLE 
Lens openings at  1/ 1 00 second. 

For the hours from 2 hours after sunrise to 2 hours before sunset. 

Bright or Hazy Bright or Hazy 
Sun on Light Sun (Distinct 
Sand or Snow Shadows) 

f/22 fl 1 6 t  

Cloudy Bright 
No Shadows 

Cast (2) 

f/8 

Heavy 
Overcast 

f/ 5.6 

In Open Shade* 
with Clear 
Blue Sky 

f/5.6 

*Subject shaded from the sun but lighted by a large area of clear, unobstructed 
sky. 

"tFor backlighted closeups, use f/ 8. 

(Reproduced with permission from a Copyrighted KODAK Publ ication) 
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KODAK EKTACOLOR PROFESSIONAL FILM, 61 02 TYPE L 

EXPOSURE INDEX 

3200°K Lamps-64 
(for a 5-second exposure) 

(Long Exposure) 
A sheet film designed for making 
color negatives at exposure times of 
1 / 1 0  second to 60 seconds with 
3200°K lamps or, with appropriate 
filters, by photofiood or day light il
lumination. Colored couplers in the 
film provide automatic color correc
tion and make excellent quality in 
color reproductions possible without 
supplementary masking. The negatives 
can be printed on Kodak Ektacolor 
37 RC Paper, or by the Kodak Dye 
Transfer Process. They can also be 
used to make positive transparencies 
on Kodak Ektacolor Print Film 4 1 09.  

The effective exposure index depends 
upon the illumination level and ex
posure time. The speed setting given 
in each case is for use with meters 
marked for American Standard (ASA) 
Speeds or Exposure Indexes. 

CAUTION 
Do not expose Kodak Extacolor Film, 
Type L, for times shorter than 1 / 1 0  
second o r  longer than 6 0  seconds, be
cause the resulting negatives may con
tain color-reproduction errors that can
not be corrected satisfactorily in the 

Light Source Filter No·. 

3200°K None 
3200°K None 
3200°K None 
3200°K None 

Photoftood 8 1 A  
Daylight 85 

Set the meter calculator tentatively for 
an Exposure Index of 50, which applies 
to a 5-second exposure. Calculate a 
tentative exposure time for the desired 
lens opening. If this time is much 

printing operation. For short exposures, 
use Kodak Ektacolor Professional Film 
6101  Type S.  

INCLUSION OF G RAY CARD 
IN  SCENE 

As an aid in determining the exposures 
required in making prints from Ekta
color negatives, a neutral gray card 
having a reflectance of about 1 8 % ,  
such · as the gray side of the Kodak 
Neutral Test Card, should be photo
graphed with the subject. If possible, 
the card should be placed along the 
edge of the scene area in such a posi
tion that it receives the full subject 
lighting but does not interfere with the 
actual picture and can be trimmed off 
the final prints. Otherwise, the card 
should be photographed, with the full 
subject lighting, on a separate sheet of 
Ektacolor Film, which should be pro
cessed at the same time as the nega
tives of the subject. 

PROCESSING 

Kodak Ektacolor Film, Type L, is not 
processed by the Eastman Kodak Com
pany. Chemicals for processing solu
tions are supplied in prepared form in 
the Kodak Color Processing Kit, Pro
cess C-22, which is available in a 1 -
gallon size. Kodak Color Film Chem
icals, Process C-22, are also available 
individually in sizes to make 3 Y2 ,  1 0, 

Effective 
Exposure Time Exposure Index 

1 / l O sec 1 00 
1 sec. 80  
5 sec 64 

60 sec 32 

1 sec 64 (with filter) 
1 / 1 0  sec 64 (with filter) 

shorter or much longer than 5 seconds, 
select from the table the effective Ex
posure Index which applies. Use this 
value to determine the correct exposure 
time at the desired lens opening. 

(Continued on following page) 
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and 25 gallons of each solution. Fol
low the processing directions for Kodak 
Ektacolor Professional Film 6101, Type 
S, which are included with the I-gallon 
size kit and with separate packages of 
Kodak Developer, Process C-22. 

VIEWING 
Developed Ektacolor negatives have a 
strong over-all cast of orange, caused 
by the colored couplers left in the film 
to provide color-correction masks. This 
orange color, which appears even in the 
edges masked off by the film holder, is 
normal and should be disregarded in 
appraising the negatives. 

Exposure can be judged by placing 
the negatives over an illuminator, such 
as the Kodak DeLuxe Transparency II-

KODACOLOR-X FILM 

FOR DAYLIGHT AND FLASH 

Kodacolor-X Negative Film is  a me
dium speed color film which produces 
complementary color negatives with 
built-in color correction masking. From 
these negatives, color prints may be 
made on Kodak Ektacolor 37 RC 
Paper, or prints may be ordered 
through Kodak dealers. The films in
tended for negative developing either 
by the user, or by Kodak, but the cost 

ASA SPEEDS 

Light Source 

Daylight 
Photoflood* 
3200°K Lamps* 

Speed 

80 
25 
20 

luminator, Model 2. Viewing the nega
tive through a green filter, such as the 
Kodak Wratten No. 6 1  makes it ap
pear much like a black-and-white neg
ative and helps in determining whether 
adequate shadow detail has been ob
tained. 

RETOUCHING 
Information on retouching color nega
tives is available on request from the 
Eastman Kodak Co., Rochester, N.Y. 
14650. 

FILM SIZES AVAILABLE 
(For all cameras accommodating sheet 
film in these sizes.) Inch sizes: 21/,i x 
3 101 , 3 101 x 410! ,  4 x 5, 5 x 7, 8 x 1 0  
and 1 1  x 14.  

of processing is not included in the 
price of the film, and film to be proc
essed at Kodak laboratories must be 
sent in through a Kodak Dealer. 

Film speeds based on new ASA 
standard; film has not been changed. 

Light sources having different color 
qualities should not be mixed. In par
ticular, avoid mixing photoflood and 
daylight or clear flash and daylight. 

With the following filters: 

None required 
No. 808 
No. 80A 

*Enough light must be provided for an exposure of lh second or shorter. 

(Continued on following page) 

(Reproduced with permission from a Copyrighted KODAK Pub I ication) 
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DAYLIGHT EXPOSURE TABLE 
This table is  for average, front-lighted after sunrise to two hours before sun-
subjects in daylight from two hours set. 

Bright or Hazy Bright or Hazy 
Sun on Light Sun* (Distinct Cloudy Bright 
Sand or Snow Shadows) (No Shadows) 

Heavy 
Overcast 

Lens Opening with Shutter at 1 / 1 00 or 1 / 1 25 

f/ 1 6  f/ 1 1  f/5.6 f/4 

Exposure Value 

1 5  1 4  1 2  1 1  

*For back-lighted subjects, use f/5.6 or EV12.  

FLASH EXPOSURES: 
GUIDE NUMBER TABLE 

Open 
Shade 

f/4 

1 1  

Use fresh flash batteries. Distance of 
flashlamp to subject is important. Blue 

coated lamps should be used as the 
sole light source indoors. 

GUIDE NUMBERS* FOR FLASHBULBS 
Use Blue Flashbulbs (or Clear Bulbs with KODAK WRATTEN Filter No. SOC) 

Synchronization� X or F M 
Focal-Plane 

Between-Lens AG-lBt M3B,:J: MSB,:J: Shutter 6B§ or 
Shutter Speed 26B§ 
Speed M2B:J: SB,§ 25B§ 

1 /25-1/30 120 180 1 /50 130 
1 /50-1/60 1 60 l / 1 00 90 

1 / 1 00-1 / 125 130 1 /250 60 
1/200-1 /250 1 05 

*For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
used, divide these guide numbers by two. 

B owl-shaped polished reflector sizes: t2-inch; D-inch; §4- to 5-inch. 

Note: At 1 / 25 or 1 /30 second, cameras having X or F synchronization can use 
M3B, MSB, No. SB, or No. 25B flashbulbs. 

Caution: Since bulbs may shatter, use a flashguard over the reflector. Do not flash 
bulbs in an explosive atmosphere. 

EXPOSURE FOR FILL-IN FLASH 

Where harsh shadows or excessive 
contrast are found when making close
ups, particularly with side- or back-

lighted subjects in bright sunlight, use 
BLUE FLASHLAMPS to fill in the 
shadows or reduce the contrast. 

(Continued on following page) 
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Flashbulb No. 

M5B, M25B, SB, 
25B, 6B or 26B 

M2B 

Flash-to-Subject 
Distance 

9 to 1 5  ft 
7 to 12 ft 

6 to 9 ft 

NOTE: Ranges are given because the 
amount of fill-in light is a matter of 
personal preference. At camera-to
subject distances less than those in the 
table, use an extension cord to keep 
the flash reflector at the proper dis-

ELECTRONIC FLASH GUIDE NUMBERS 

Lens Opening 

f/ 1 6  
f/22 

f/22 

Shutter Speed 

1 / 50-1 /60 
1 / 25- 1 /30 

1 /25-1/30 

tance, or  use one or  more thicknesses 
of white handkerchief over the reflector 
to reduce excessive fill-in light. 

Only blue flash lamps should be used 
for fill-in flash outdoors. 

This table is intended as a starting point in determining the correct guide 
number for use with specific equipment. 

Effective candlepower 
seconds per 
output (ECPS) 700 1 000 1400 2000 2800 4000 5600 8000 

Guide Number 55 65 75 90 1 10 130 1 50 1 80 

If your prints are consistently too blue, use a Kodak No. 8 1 B  filter and increase 
your exposure by V3 stop. 

PROCESSIN G  

Kodacolor-X Films are developed by 
the Eastman Kodak Company on orders 
placed through photo dealers, but the 
charge for this service is not included 
in the price of the film. All the chem
icals for preparing a complete set of 
processing solutions are available in 

prepared form in  the Kodacolor Proces
sing Kit, Process C-22, sold in 1 -pint 
and I -gallon sizes. Mixing directions 
and step-by-step processing instn1ctions 
are included . . Kodacolor Film Chemi
cals, Process C-22, are also supplied 
separately in larger sizes. 

(Reproduced with p e rmission from a Copyrighted KODAK Publ ication) 
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KODAK EKTACOLOR 
I NTERNEGATIVE (61 1 0) 
COLOR FILM I N  SHEETS 
This is a sheet film designed for mak
ing color internegatives and copy nega
tives at exposure times of 1 to 16 sec
onds with 3200 K Lamps. Properly 
used, it provides color and tone-scale 
corrections that make excellent quality 
in color reproductions possible without 
supplementary masking. The negatives 
can be used to make prints on Kodak 
Ektacolor 37 RC Paper or by the 
Kndak Dye Transfer Process. They can 
abo be used to make positive 'trans
parencies on Kodak Ektacolor Print 
Film 4109 or black-and-white prints on 
Kodak Panalure Paper. 
Film Sizes Available. Inch size.s:,.4 x 5, 
5 x 7, and 8 x 1 0. 

HANDLING NOTES 

Loading. Load in total darkness. CAU
TION: To avoid condensation of mois
ture on u nexposed film stored in a re
frigerator, remove the package about 3 
hours before opening it. (For 1 0-sheet 
boxes, 1 Y2 hours will suffice.) 

Hold the film with the code notch in 
the upper right-hand corner when the 
long edge of the film is  held vertically. 
The emulsion is now facing you; insert 
the film in the exposing device in such 
a way that the emulsion side will face 
the light source or lens. 
Storage. High temperature or high hu
midity may produce undesirable 
changes in Kodak Ektacolor Films. 
Keep UNEXPOSED film in its original 
sealed package in a freezing unit at 0 
to -10 F (-1 8  to -23 C). If storage 
·space in a freezer is not available, store 
the film in a refrigerator where the 
maximum temperature is  no higher than 
35 F (2 C). To avoid changes in the 
latent image, process EXPOSED film 
as soon as possible after exposure. 
Store NEGATIVES in individual 
Kodak Sleeves in a dark place where 
tht relative humidity is 50 percent or 
lower and the temperature is 70 F 
(21 C) or lower. Further details on 
storage and care are given in the Data 
Book, Kodak Color Films, sold by 
Kodak dealers. 

Exposure Time Range. These instruc
tions assume an exposure time of 1 0  
seconds, although times from 1 t o  1 6  
seconds can b e  used without changing 
the characteristics of the internegatives 
greatly. The effect of increasing the ex
posure time is to shorten the available 
latitude of the internegative film. The 
following procedures should yield good 
internegatives from most transparencies 
or subjects being copied, but some ex
posure adjustment may be necessary to 
produce optimum highlight or shadow 
contrast in unusual subjects. Within 
limits, increasing the exposure of the 
internegative film increases the contrast 
of the reproduction, whereas decreasing 
the exposure decreases the contrast. The 
change in over-all exposure level to 
obtain more density in the internega
tives (higher contrast) or less density 
(lower contrast) can be made by adjust
ing either the exposure time or the light 
intensity, or both. 
CAUTION: Do not expose Kodak In
ternegative Film for times shorter than 
1 second or longer than 16 seconds, 
because the resulting negatives may 
contain color-reproduction errors that 
cannot be corrected satisfactorily in the 
printing operation. 
Processing. Kodak Ektacolor Interneg
ative Film is not processed by the East
man Kodak Company. Kodak Inter
negative Replenisher (supplied in 5-
gallon size) is converted to working 
solution by dilution with water and 
the addition of Kodak Internegative 
Starting Solution (supplied in 31'2 -gal
lon size). Kodak Color Film Processing 
Chemicals, Process C-22, are used for 
the remainder of the process. 

INTERNEGATIVES FROM 
TRANSPARENCIES 
1.  Make exposures by contact or pro
jection with a tungsten enlarger 
equipped with a Photo Enlarger Lamp 

, No. 2 1 3 ,  or with a light source of 
equivalent color quality. The exposing 
device should be equipped with heat
absorbing glass (such as Pittsburgh No. 
2043) and means for holding filters. 
Adjust the illumination at the exposing 

(Continued on following page) 
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plane to 3 foot-candles; then reduce 
the i ntensity by the equivalent of about 
21/i stops. The reduction can be ef
fected either by using a smaller lens 
opening or adding a Filter, No. 96, of 
0.70 density. 

2. Add the following trial filter pack, 
made up from Kodak Color Compen
sating (CC) Filters or Kodak Color 
Printing (CP) Filters; 20M + SOY. 

NOTE: Only CC filters can be used 
in the path of image forming light. 

3. Make a 1 0-second contact exposure 
through a Kodak Photographic Step 
Tablet No. 2 or No. 3 onto a strip of 
internegative film. 
4. Process the exposed strip and read 
the density of each step with a suitable 
instrument, such as a stable electronic 
densitometer equipped with the follow
ing Kodak Wratten Filters: No. 92 
(red), No. 93 (green), and No. 94 (blue). 
Since all three filters transmit in the 
infrared, the densitometer should also 
be equipped with a filter which trans
mits in the visible and rejects much of 
the near infrared. Such an infrared re
jecting filter will restrict measurements 
to the red, green, and blue regions. 

5. Using separate sheets of paper, plot 
the red, green, and blue densities of the 
strip for each step of the step tablet. 
The Kodak Color Process Record Form 
No. Y-55 is a suitable rectangular co
ordinate graph paper. Use red, green, 
and blue pencils for plotting, respec
tively, the red, green, and blue densi
ties. The method of plotting, drawing, 
and interpreting characteristic curves is 
discussed in Practical Densitometry 
(Kodak Pamphlet No. E-59). 

curve shows no upward curve, a second 
trial should be made with less magenta 
in the filter pack, thus increasing the 
green exposure. 

6. Using a red curve as the reference 
curve, place the green curve on top of 
it on an illuminator. Superimpose the 
high-density and straight-line portions 
of the two curves as well as possible by 
shifting the sheets of graph paper in 
both horizontal and vertical directions 
(keeping the axes parallel). If the sheet 
bearing the green curve is to the right 
of the sheet bearing the red curve, add 
a corresponding amount of magenta 
filtration to the filter pack. Ignore any 
vertical shift between the two sheets. 

For example, suppose that the green 
sheet is approximately 0.05 log E to the 
right of the red sheet. Add an 05M 
filter to the pack. If the green sheet had 
been 0.05 log E to the left of the red 
sheet, it would have been necessary to 
subtract 05M filtration from the pack 
(or add 05G filtration). 

7 .  Leaving the red cu rve on the i l
luminator, replace the green curve with 
the blue curve. Whereas the green curve 
usually superimposes readily on the red 
curve, more difficulty may be encount
ered with the blue curve. The blue 
curve tends to deviate in the lower den
sities and some compromise may be 
necessary. 

Again, determine the amount of hori
zontal shift required to make the curves 
match, and adjust the filter pack ac
cordingly. For example, if, after the 
curves have been superimposed as well 
as possible. the blue sheet is approxi
mately 0.3.0 log E to the right, add 
30Y filtration to the pack. Conversely, 
if the blue sheet had been, say, 0. I O  
log E to the left, i t  would have been 
necessary to subtract I OY from the 
pack. 

The slope at the high-density end of 
each curve should be higher than the 
slope of the low-density portion of the 
curve. In other words, there should be 
an upward curve at the high-density 
end. This upward curve, representing 8. Using the modified filter pack and 

'higher contrast, is necessary to keep the exposure level determined in Steps 6 
highlights of the scene from losing and 7, make an exposure series, using 
contrast on reproduction. a transparency with good highlights and 

If the upward-curved portion is not shadows. An exposure range of 1 stop 
obtained on one (or more) of the above and 1 stop below the selected 
curves, the exposure for that particular level is suggested, with the change in 
color should be increased on a second intensity rather than time. Process the 
trial. For example, if  the green-density internegatives and make the best print 

(Continued on following page) 
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The general rule is: 
Green or blue sheet to the right of 
red sheet, add complementary. 

e 

Solid line is typical curve 
-showing 

correct exposure of i nternegative. 
Dashed line is curve showing inade
quate exposure. 

Note that there is not enough of the 
high-contrast portion (AB) in  the 
dashed curve. 

possible from each on Kodak Ektacolor 
37 RC Paper or Kodak Ektacolor 
Print Film 4 1 09. Choose the best inter
negative exposure by inspecting the 
prints. 

9. Inspect the test print made from 
the three internegatives for evidence of 
undesirable color effects i n  the lighter 
densities and highlights relative to the 
rest of the scene; these effects result 
from errors in  matching the high
density portions of the curves in Steps 
6 and 7. They can be corrected by 
changes in the filter pack for a remake 
of the i nternegative according to the 
following rule:  Add a filter of the 
same color as · the shift desired. For 
example, if the highlights are green, a 
color shift toward magenta is needed, 
and magenta filtration should be added 

Green or. blue sheet to the left of 
red sheet, subtract complementary. 

Sheet bearing green curve (solid line) 
is 0.05 log E to right of sheet bearing 
red curve (dashed line). 

Add 05M to filter pack to eliminate 
horizontal shift. Ignore vertical shift. 

to the pack. A filtration change of 1 5 M  
will produce a significant effect. 

The filter pack and exposure level 
determined in Step 9 can be  used for 
the vast majority of transparencies. 
Withi n  limits and with experience, it is 
possible to adjust the filter pack to 
change color contrasts in an original 
transparency to produce an improved 
copy. Similarly, an exposure change 
can be  used to  modify the over-all con
trast of the copy. 

Repeat Steps 1 through 9 for each 
new emulsion number of Kocak Ekta
color Internegative Film 6 1 1 0. If the 
same film emulsion is used over a pe
riod of several months with storage at 
35 F (2 C), i t  is suggested that these 
steps be repeated about once a month 
to test for and adjust for any changes 
that may occur. 

(Continued on following page) 
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COPY N EGATIVES 
With suitable exposure calibration, 

Kodak Ektacolcir Internegative Film 
6 1 1 0  can be used for copying reflection 
originals with 3200 K Lamps or other 
tungsten sources. As in the case of 
internegatives from transparencies, the 
contrast can be controlled to a consid
erable degree by changing the over-all 
exposure. Contrast increases as ex
posure is  increased and decreases as 
exposure is decreased. 

The procedure for exposure calibra
tion of an emulsion is  the same as out
l ined for internegatives. except that a 
Kodak Gray Scale, included in Kodak 
Color Separation Guides, is used i n  
place o f  a step tablet. This scale has 
density values printed adjacent to each 
step. With the suggested filter pack, 
90¥ (made up of CC Flters over the 
lens or CP Filters over the light source), 
make a test exposure, using an exposure 
index of 0.5 and an exposure time of 
about 10 seconds. Continue as described 
i n  Steps 4 to 9. 

CONTAMINATION OF SOLUTIONS 

The photographic quality and life of 
the processing solutions depend on the 
cleanliness of the equipment in  which 
solutions are mixed, stored, and used. 
In  particular, small quantities of the 
Fixer and Stop Bath in the developer 
will seriously impair negative quality. 
Processing racks should be cleaned 
thoroughly after each. use. Likewise, the 
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contamination of any chemical solution 
by any other is  to be avoided. The 
best procedure is to use the same tanks 
for the same solutions each time, and 
to make sure that each is  thoroughly 
washed before i t  is refilled. This prac
tice should be employed with both mix
ing and storage containers. 

PRECAUTIONS IN HANDLING 
CHEMICALS 
The developing agents used in this 
process may cause skin irritation. In 
case of skin contact with solutions or 
sol id  chemicals, especially developers 
or developing agents, wash at once with 
an acid-type hand cleaner such as 
pHisoderm or pHisohex (Winthrop 
Stearns, Inc.), pH6 (Stepan Chemical 
Co.), or Sulfo Hand Cleaner (West 
Disinfecting Co.), and rinse with plenty 
of water. The use of clean rubber 
gloves is recommended, especially i n  
mixing or pouring solutions and i n  
cleaning the darkroom. Before remov
ing gloves, rinse them with acid hand 
cleaner and water. Keep all working 
surfaces, such as bench tops, trays, 
tanks, and containers, clean and free 
from spilled solutions or chemicals. 

The hardener solution contains for
maldehyde. This is a skin and eye i r
ritant. Adequate ventilation should be 
provided to prevent accumulation of 
formaldehyde i n  the vicinity of the 
solution or the drying area. Trays and 
tanks should be covered when not i n  
use. 
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KODAK EKTACOLOR 
SLIDE FILM 5028 

FOR SLIDES & TRANSPARENCIES 
FROM 35mm ORIGINALS 

This film is  a mult i layer color material 
designed for direct printing from Koda
color and Ektacolor negatives and Ekta
color internegatives. It can be exposed 
with ordinary contact-printing or copy
ing equipment and processed with ordi
nary darkroom equipment. I t  yields 
positive transparencies that can be 
mounted i n  standard 2 by 2-inch 
mounts or, if the film is  u ncut, used as 
filmstrips. 

SAFELIGHT 

Kodak Ektacolor Slide Film is sensitive 
to light of all colors and preferably 
should be handled and processed i n  
total darkness. However, i t  c a n  be han
dled for a limited period of t ime u nder 
a suitable safelight lamp fitted with a 
Kodak Safelight Filter, Wratten Series 
1 0  (dark amber), and a 1 5-watt bulb. 
The lamp can be used at no less than 
4 feet from the film for not more than 
30 seconds. 

STORAGE 

Protection against heat must be pro
vided by storing the film in a refrigera
tor at 5 5 ° F. ,  or lower. Even when 
stored at 5 5 ° F. the film may change 
slowly. A lower temperature, such as 
3 5 °F., tends to retard changes, and 
storage i n  a freezing un i t  at 0 to 
- 1 0°F. is even better. T n any case, use 
the fi lm as soon after receipt as is  
practical. 

To prevent moistu re condensation on 
cold film remove it from the refrig
erator about 3 hours before use and 
do not open the can as long as there is 
danger of moisture condensation. 

To avoid changes in  the latent 
image, process exposed film as soon 
as possible, seal against humidity if 
more than 4 hours passes between ex
posure and processing. Process within 
3 days even if  frozen. Store processed 
film at 40-80°F.,  30 to 50% R.H. 

EXPOSING EQUIPMENT 

Almost any diffuse tungsten light source 
is suitable. The exposing device should 
be equipped with heat-absorbing glass 
(such as Pittsburgh No. 2043 , 3mm 
thickness), an ultraviolet absorber (such 
as Kodak Wratten Filter No. 28 or 
Kodak Color Printing F ilter CP2B 
[Acetate]), and means for holding fil
ters. 

A simple light source can be devised 
from a Kodak Darkroom Lamp 
equipped with a Photo Enlarger Lamp 
No. 2 12. The aperture should be cov
ered with a diffusing glass. A Kodak 
DeLuxe Transparency Illuminator. 
Model 2, equ ipped with a 75-watt lamp 
can also be used, as well as any dif
fusion-type enlarger. 

Two types of color-correction filters 
are available: Kodak Color Printing 
Filters (Acetate) and Kodak Color 
Compensating Filters (Gelatin). CP 
Filters can be used only between the 
negative and the film. Any number of 
filters (CP or CC) can be used between 
the light source and negative, but the 
number of filters (CC only) used be
tween negative and film should be as 
small as possible, preferably not over 
three. 

The exposure time varies, depending 
upon factors such as the subject matter 
and negative density. However, a typi
cal Kodacolor or Ektacolor negative 
or Ektacolor inte'rnegative requires 
about 2 seconds exposure when the il
lumi nation is 2.5 foot-candles, meas
ured at the print ing surface and without 
the negative or any color-compensating 
filters in  the l ight beam. 

Kodak Ektaco!or Slide Film is de
signed for exposure t imes between 
114 and 8 seconds. However, exposures 
longer than 2 seconds requ ire more 
magenta filtration in the pack and pro
portionately increased exposure, while 
exposures shorter than 2 seconds re
qu ire less magenta filtration and a pro
portionate reduction in exposure. 

(Continut'd 011 fol/0111ing page) 
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EXPOSURE TECHNIQUE 
You can use a contact-printing frame 

to expose Ektacolor Slide Film in con
tact with the color negative; you can 
place the negative in  an  enlarger neg
ative carrier and expose the slide 
film on the enlarger easel: or you can 
load a 35mm camera with the slide 
film to copy the negative. 

For optimum sharpness in slides 
pr inted by contact, the emulsion side 
of the Ektacolor Slide Film should face 
the emulsion of the color negative. 
However, this may necessitate focusing 
adjustments in projecting copy slides 
that are inter-mixed with original slides, 
because p roperly oriented original slides 
have their base side toward the pro
jector lamp while the copy slides, to be  
similarly oriented, wi l l  have  their emul
sion side toward the lamp. Tf you 
expose Ektacolor Slide Film by any 
means other than by contact, therefore, 
the base side of the color negative can 
face the emulsion side of the slide film. 

Be sure that the negative, the filters, 
and any glass in the exposing system 
a re clean and free from dust. 

The filter pack suggested for a trial 
exposure at 2 seconds is CC40R. 

FILTER COMBINATION 
Tf the transparency is not ideal in  color 
balance, determine what color is present 
in excess. A filter of this color can be  
added to the  filter pack to correct the 
color balance. However, since i t  is 
more desirable to subtract filters from 
the fi lter pack, remove the complemen
tary filter(s) if  possible. 

The following table may be useful 
in determining what filter adjustment 
should be made: 

EXPOSUR E  ADJUSTMENT 
FOR FILTERS 
An exposure time that produced a 
transparency of satisfactory density 
may not produce the same density 
when the printing filter pack is 
changed. Determine the exposure ad
justment from the table of computer 
numbers and factors for Kodak CC 
and CP Filters in the data sheet for 
Ektachrome Reversal Print  Film. 

PROCESSING 

Kodak Ektacolor Slide Film is  not 
processed by the Eastman Kodak .C om
pany. Chemicals for processing solu
tions are supplied in prepared form in 
the Kodak Color Processing Kit, 
Process C-22. Prepared chemicals to 
make the individual solutions are also 
available. Complete processing instruc
tions are included with the instruction 
sheet for the film. 

FILM SIZES AVAILABLE 

35mm by 100 feet, perforated or u n
perforated. 

If the overall 
color balance is: Subtract these filters: or Add these filters: 

Yellow 
Magenta 
Cyan 
Blue 

Green 

Red 
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M;1gen:a and Cyan (or Blue) 
Cyan and Yellow (or Green) 
Yellow and Magenta (or Red) 
Yellow 

Magenta 

Cyan 

Yellow 
Magenta 
Cyan 
Magenta and Cyan 

(or Blue) 
Cyan and Yellow 

(or Green) 
Yellow and 

Magenta 
(or Red) 
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KODAK EKTACHROME 
FILM 61 1 5  
DAYLIGHT TYPE 
ASA D 50 

GENERAL PROPERTIES 
A color film balanced for exposure in 
daylight and designed for reversal proc
essing to produce color transparencies. 
The transparencies can be viewed by 
transmitted light or projection, and can 
be printed in color by photomechanical 
methods, or by photographic methods. 

These instructions are based on aver-

Bright or Bright or 
Hazy Sun on Hazy Sun Weak, Hazy 
Light Sand (Distinct Sun (Soft 

or Snow Shadows) Shadows) 

1 / SO at f/22 l / SO at f/ 16t 1 /SO at f/ 1 1  

age emulsions used under average con
ditions. Information "lpply to film of a 
specific emulsion number is given on 
the supplementary data sheet pack
aged with the film. 

DAYLIGHT EXPOSURE TABLE 
Basic settings for average emulsions. 
For the hours from 2 hours after sun
rise to 2 hours before sumet. 

Cloudy 
Bright 

(No Heavy Open 
Shadows) Overcast Shade* 

1 /SO at f/ 8 1 /SO at f/ S.6 1/ SO at fl S.6 

*Subject shaded from the sun but lighted by a large area of sky. 
tFor backlighted close-up subjects, use f/8 .  

In general, best color rendering is 
obtained in clear or hazy sunlight. 
Other light sources may not give 
equally good results even with the most 
appropriate filters. 

· 

The bluish cast which is otherwise 
evident in pictures taken in shade under 
a clear blue sky can be n ; nimized by 
use of the KODAK Skyh,\ht Filter, 
which requires no increase in exposure. 
The filter is also useful for reducing 

Bowl-Shaped 

bluishness in pictures taken on an over
cast day and in distance scenes, moun
tain views, sunlit snow scenes, and 
aerial photographs. 

Fill-in Flash. When lighting contrast 
is excessive, shadows can be illuminated 
by using blue flashbulbs. The following 
table applies to clear sun and sky con
ditions. With flash fill-in, use the same 
settings for front-, side-, or backlight
ing. 

Lens Shutter 
Bulb . No. Reflector Size Distance Opening Time 

SB or 2SB 3- inch S to 8 ft f/22 1/2S 

M3B 3-inch 8 to 1 2  ft f/22 1/2S 

SB or 2SB 4-inch 12 to 1 8  ft f/ 1 6  1 / SO 

22B 6- to 7-inch 12  to 18 ft f/22 1/2S 
or 2B 1 S to 22 ft f/ 1 6  1/50 

Note: Distance ranges are given because the desired amount of fill-in light is  
largely a matter of personal preference. Shutter synchronization must  be suitable 
for the type of bulb used. 

(Continued on following page) 
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FLASH EXPOSURE GUIDE NUMBERS 
For flash pictures with this film, use 
blue flash bulbs without a filter. With 
zirconium-filled clear flashbulbs (AG-1 
and M3), use a KODAK Filter No. 
SOD. With all other clear flashbulbs, 
use a Filter No. SOC. Divide the proper 
guide numbers by the flash-to-subject 
distance in feet to determine the f
number for average subjects. Use 1h 
stop larger for dark subjects; V2 stop 
smaller for light subjects. 

'''Between· 
Lens Syn- M3B:J: 

Shutter chroni- 58§ 
Speed zation M2B:J: 25B§ 

Open X or F 95 140 1 /25- 1 / 3 0  
1 /25- 1/30  M NR** 1 3 0  
1 /50-1/60 M NR 1 20 

1 / 1 00-1 / 125 M NR 1 00 
1 /200- 1/250 M NR S5 
1/400- 1 / 500 M NR 60 

LONG EXPOSURE 
At exposure times of 1 /  10  second or 
longer to daylight il lumination, refer 
to the table in this section "Exposure 
Time and Filter Compensation for Re
ciprocity Compensation of Kodak 
Color F"ilms." Under such conditions, 
it may be preferable to use KODAK 
Ektachrome Film, Type B, with a 
KODAK Filter No. S5B. 

3� or 50� 
in a 12- Focal-Plane 

un inch Bowl Shutter 68§ 
40t� Reflector Speed 26B§ 

140 1 / 25- 1 / 30 1 30 

1 3 0  270 1/50-1 /60 1 00 
1 20 (Use 1/25 1 / 1 00-1 /  125 70 
100 or 1 / 200- 1 /250 50 

so Slower) 1/400- 1 / 500 34 
60 1/ 1000 24 

*For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 

Bowl-shaped polished reflector sizes: + 3 -inch; §4- to 5-inch t6- to 7-inch. 
�Clear bulbs are liste dbecause blue bulbs are not available. Use with KODAK 

Filter No. SOC. 
>l<>l<NR = Not Recommended. 

ELECTRONIC FLASH GUIDE 
NUMBERS 

This table is  intended as a starting 
point in determining the correct guide 
number. It is based on the use of a 
CClOY Filter. The table is for use with 
equipment rated in beam candle-power
seconds (BCPS) or effective candle
power-seconds (ECPS). Divide the 
proper guide number by the flash-to
subject distance in feet to determine 
the f-number for average subjects. 

Output of Unit 
(BCPS or 

PROCESSING 
All the chemicals for preparing a com
plete set of processing solutions are in 
the KODAK Ektachrome Film Proces
sing Kit, Process E-3. Chemicals are 
also available as separate units in 
larger sizes. 

ECPS) 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Guide Number 
for Trial 30 35 40 50 60 70 S5 1 00 120 140 

Caution: Do not use shuttter speeds longer than 1 / 50 second; otherwise, results 
may be influenced by illumination other than the electronic flash. 
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KODAK E KTACHROME 
FILM 61 1 6-TYPE B 

ASA T 32 
ASA D 25 

GENERAL PROPERTIES 
A color film balanced for exposure 
with tungsten (3200K) lamps and de
signed for reversal processing to pro
'duce color transparencies. The trans
parencies can be viewed by transmitted 
light or projection, and can be printed 
in color by photomechanical methods, 
or by photographic methods. 

FILM SPEED 

These instructions are based on aver
age emulsions used u nder average con
ditions. Information applying to film of 
a specific emulsion number is given on 
the supplementary data sheet pack
aged with the film. 

.Tungsten (3200K) Lamp ASA 32 for a 1/z. -second exposure 
Photolamp (3400K) ASA 25 for a 1/2 -second exposure 

No filter required 
With KODAK Filter 

No. 8 1 A  
Daylight ASA 25 for a 1/ 50-second 

exposure 
With KODAK Filter 

No. 85B 

These settings apply to incident-light 
readings taken from the subject posi
tion, and to reflected-light readings 
from the camera position. For interior 
scenes, take a reading from the camera 
position only if both subject and back
ground have about the same brightness. 
Otherwise, take the reading from a 
gray card of 1 8  % reflectance held 
close to the subject, facing halfway 
between the camera and the main light. 
Divide the speed by 2 if  the reading 
is  taken from the palm of the hand or 
the subject's face; divide it by 5 if 
the reading is taken from a white card 
of 90% reflectance. Set the meter cal
culator as for a normal subject. When 
a card or the palm of the hand is  used, 
or when incident-light readings are 
made, allow 1/z. stop more exposure for 
dark subjects; 1/z. stop less for light 
subjects. 

Lens Opening at 1/2-Second Exposure 

EAL Lamps Main Light 

LIGHT SOURCES 
I n  general, best color rendering is ob
tained with tungsten (3200K) lamps op
erating at their rated voltage. If the 
voltage varies m uch from the normal, 
a color change will occur. 

Other light sources may not give 
equally good results even with the most 
appropriate filters. The filters listed 
here are suggested for trial. 

Unless a special effect is desired, 
light sources having different color 
qualities must not be mixed. In par
ticular, avoid mixing tungsten light and 
daylight. Also avoid the use of dis
colored or unevenly polished reflectors. 

TUNGSTEN (3200K) REFLECTOR
TYPE LAMP EXPOSURE TABLE 
Based on the use of two 3200K re
flector-type lamps-one as a fill-in light 
close to camera at lens level, the other 
as the main light 2 to 4 feet higher 
and a 45 degrees from the camera
subject axis. 

f/16 fill  f/8 f/5.6 f/4 

41/2 6 8 1/2 12 17  

Lamp-to-Subject 
(G.E.) Fill-In Light 6 8 112 1 2  1 7  24 

Distance in Feet R-32 Lamps Main Light 5 1/2 71/2 101/2 1 5 2 1  
(Sylvania) Fill-In Light 71/2 10 1/2 15 2 1  3 0  

(Continued on following page) 
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FLASH EXPOSURE GUIDE NUMBERS 
These figures are based on use of the 
KODAK Light Balancing Filter, No . 

8 1 C. Divide the proper guide number 
by the flash-to-subject distance in  feet 
to determine the f-number for average 
subjects. Use l/z stop larger for dark 
subjects; l/z stop smaller for light sub
jects. 

*Between
Lens 

Shutter 
Speed 

Open 
1/25- 1 / 3 0  
1/25- 1 / 3 0  
1/  50- 1 I 60 

1 / 100-1 / 125 
1 /200-1/250 
1/ 400- 1 /  500 

Syn- l\13:J: 
chroni- 5§ 
zation AG-1 t l\12:J: 25§ 

X or F 85 90 1 30 

M 60 NR* * 120 
M 60 NR 1 10 
M 50 NR 80 
M 40 NR 75 
M 32 NR 5 5  

PROCESSING 
All  the chemicals for preparing a com
plete set of processing solutions are in  
the  KODAK Ektachrome Film Proces
sing Kit, Process E-3 . Chemicals are 
also available as separate u ni ts in  
larger sizes. 

1 1 �  
40� 

104 

130  
120 
100 

80 
60 

3 or 50 
in a 12-

inch Bowl 
Reflector 

250 

(Use 1 /25 
or 

Slower) 

Focal-Plane 
Shutter 
Speed 

1 / 25- 1 / 3 0  

1 /  50- 1 /60 
1 / 1 00- 1 / 1 25 
1/200- 1 /250 
1 /400- 1 /500 

1 / 1 000 

6§ 
26§ 

1 3 0  

95  
70 
50 
34  
22 

*For use  with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 

Bowl-shaped polished reflector sizes: t2-inch; B-inch; §4- to 5-inch; %- to 7-inch. 
* *NR = Not Recommended. 

(Reproduced with permiss ion  from a Copyrighted KODAK Pub l i cat ion) 
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KODAK EKTACHROME-X FILM 
ASA D 64 ASA T 1 6  

GENERAL PROPERTIES 
A color film designed for exposure by 
daylight, electronic flash, or blue flash
bulbs. Processed by reversal, it yields 
color transparencies for projection or 
color printing. 

FILM SPEED 

Daylight 
Photolamp (3400K) 
Tungsten (3200K) 

ASA 64 
ASA 20 
ASA 1 6  

DAYLIGHT EXPOSURE TABLE 
Lens openings with shutter at 1 / 1 25 

Bright or Bright or 
Hazy Sun on Hazy Sun Weak, Hazy 
Light Sand (Distinct Sun (Soft 

or Snow Shadows) Shadows) 

f/ 1 6  f l  1 1  t f/8 

Exposure times 1 / 10 second or 
longer may requ ire an increase i n  ex
posure to compensate for the reci
procity characteristics of this film. See 
table in this section, "Exposure Time 
and Filter Compensation for Reciproc
ity Compensation of KODAK Color 
Films." 

No filter required 
With KODAK Filter No. SOB 
With KODAK Filter No. 80A 

second. For the hours from 2 hours 
after sunrise to 2 hours before sunset. 

Cloudy 
Bright Heavy Open 

(No Shadows) Overcast Shade* 

f5./6 f/4 f/4 

*Subject shaded from the sun but lighted by a large area of clear, unobstructed 
sky. 

tf/ 5 .6  for backlighted close-up subjects. 

Fill-in Flash: Blue flashbulbs are 
helpful in lightening the harsh shadows 
usually found i n  making close-ups i n  
bright sunlight. A typical exposure i s  
f/22 at  1 / 25 or 1 / 30 second, with the 
subject 8 to 19 feet away. 

LIGHT SOURCES 
In general, best color rendering i s  ob
tained in clear or hazy sunlight. Other 
light sources may not give equally good 
results even with the most appropriate 
filters. The bluish cast that is other
wise evident in pictures taken in shade 
under a clear blue sky can be mini
mized by use of the KODAK Skylight 
Filter, which requires no increase in 

Output of Unit 
(BCPS or 
ECPS) 350 500 700 1000 

Guide Number 
for Trial 32  40 45 55 

exposure. This filter is also useful for 
reducing b luishness in pictures taken 
on an overcast day and in distant 
scenes, mountain views, sunlit snow 
scenes, and aerial photographs. 

ELECTRONIC FLASH GUIDE 
NUMBERS 
This table is intended · as a starting 
point in determining the correct guide 
number. The table is for use with 
equipment rated in  beam candlepower
seconds (BCPS) or effective candle
power-seconds (ECPS) .  Divide the 
proper guide number by the flash-to
subject distance in feet to determine the 
f-number for average subjects. 

1400 2000 2800 4000 5600 8000 

65 80 95  1 1 0  130  1 60 

(Continued on following page) 
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*Between- Syn- Focal-Plane 
Lens chroni- Flash- Shutter 6B§ or 

Shutter Speed zation cube AG-lBt M2B:J: Speed 26B§ 

Open X or F so 1 20 105 1 60 1/25-1/30  1 50 1/25-1/30  
1/25- 1 / 3 0  M 5 5  so NR** 1 50 1 / 50- 1 / 60 1 1 0 
1 / 50-/60 M 55 so NR 1 40 1 / 1 00-1 / 125 so 

1 / 1 00-1 / 125 M 45 70 NR 1 20 1/200-1 /250 55 
1 /200- 1 /250 M 36 5 5  N R  95 1 / 400- 1 / 500 3 S  
1/400- 1 / 500 M 2S 45 NR 70 1 / 1 000 26 

*For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
used, divide these guide numbers by 2 .  

Bowl-shaped polished reflector sizes: t2-inch; B-inch; §4- to 5-inch. 
* *NR = Not Recommended. 

FLASH EXPOSURE GUIDE NUMBERS 
Use blue flashbulbs without a filter. 
With zirconium-filled clear flashbulbs 
(AG-1 and M3), use a KODAK Photo
fiash Filter No. SOD. With all other 
clear flashbulbs, use a No. SOC Filter. 
D ivide the proper guide numbers by 
the flash-to-subject distance i n  feet to 
determine the f-number for average 
subjectes. Use Y2 stop larger for dark 
subjects; 1h. stop smaller for light sub
jects. 

1 32 

PROCESSING 
Processed by KODAK and other lab
oratories. 

All the chemicals for preparing a 
complete set of processing solutions 
are in the KODAK Ektachrome Film 
Processing Kit, Process E-4. Chemicals 
are also available as separate units i n  
larger sizes. 
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KODAK HIGH SPEED 
EKTACHROME FILM 
{DAYLIGHT) 
ASA D 1 60 ASA T 40 

GENERAL PROPERTIES 
A color reversal film recommended for 
color photography of fast action, in
teriors lighted by daylight and other 
dimly lighted subjects, close-ups that 
require the utmost depth of field, etc. 
It is color-balanced for exposure to 
daylight, blue flashbulbs, and electronic
flash illumination. No filters are re
quired with any of these light sources. 
In general, for fluorescent i l lumination 
and arc lamps, this film is preferable 
to the tungsten film. When processed, 
this film produces color transparencies 
suitable for projection, direct viewing, 
or use as originals · for color prints. 

FILM SPEED 
Daylight 
Photolamp (3400K) 
Tungsten (3200K) 

ASA 1 60 
ASA 50 
ASA 40 

Because of its extreme speeu, this 
film is easy to overexpose under bright 
sunlight conditions. 

Most shutters, except focal-plane 
shutters, have the higher speed settings 
calibrated for the maximum lens open
ings. They are relatively more efficient 
at  smaller lens openings, and so pass 
more light than calculated. Therefore, 
under lighting conditions that call for 
small lens openings at high shutter 
speeds, use an opening 1/2 stop smaller 
than that indicated by an exposure 
meter. The following table makes al
lowance for this shutter efficiency ef
fect. 

No filter required 
With KODAK Filter No. SOB 
With KODAK Filter No. 80A 

DAYLIGHT EXPOSURE TABLE daylight from 2 hours after sunrise to 
For average front-lighted subjects in 2 hours before sunset. 

Lens Opening with Leaf-Type Shutter at 1/250 Second 

Bright or Bright or 
Hazy Sun on Hazy Sun Weak, Hazy Cloudy 
Light Sand (Distinct Sun (Soft Bright Heavy Open 

or Snow Shadows)"' Shadows) (No Shadows) Overcast Shade:j: 

f/22t f/ 16t f/ 1 1  f/8 f/5.6 f/5 .6  

*With backlighted close-up subjects, use  f/ 8. 
t With focal-plane shutters, use Y2 stop larger opening. 
+Subject shaded from sun but lighted by a large area of sky. Use a skylight filter 

to minimize the bluishness of pictures made in open shade. 

Fill-in Flash. Blue flashbulbs are 
helpful in lightening the harsh shadows 
usually found in making close-ups in  
bright sunligt. A typical exposure is 
f/22 at 1 / 100 second, with the subject 
8 to 10 feet away. When you use a 
camera with a blade-type shutter, elec
tronic flash is a good fil l-in  source for 
this film, as i t  can be synchronized 
more easily than flashbulbs at 1 / 100 
second. 

FLASH EXPOSURE GUIDE NUMBERS 
Use blue flashbulbs without a filter. 
With zirconium-filled clear flashbulbs 
(AG-1  and M3), use a KODAK Photo
flash Filter, No. SOD. With all other 
clear flashbulbs, use a No. SOC Filter. 
Divide the proper guide number. by the 
flash-lo-subject distance in feet to de
termine for the · f-number for average 
subjects. Use 1/z stop larger for dark 
subjects; Y2 stop smaller for light sub-
j ects. 

(Continued on following page) 
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*Between- Syn- M3B:I: Focal-Plane 
Lens chrooi- Flash- SB§ Shutter 6B§ or 

Shutter Speed zation cube AG-lBt M2B:j: 25B§ Speed 26B§ 

Open X or F 120 180 170 260 1 /25- 1/30 240 1 /25- 1 / 3 0  
1/25- 1 / 3 0  M 90 130  NR** 240 1 /50- 1 /60 1 80 
1 /50- 1 / 60 M 90 130  NR 220 1/ 100- 1 / 125 120 

1 / 1 00-1 / 125 M 70 1 10 NR 190 1 /200- 1 /250 90 
1 /200-1/250 M 55 90 NR 1 50 1/400- 1 /500 60 
1 /400- 1 / 500 M 45 70 NR 1 1 0  1 / 1000 40 

*For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
used, divide these guide numbers by 2 .  

Bowl-shaped polished reflector sizes: t2-inch; B-inch; §4- to 5-inch. 
* *NR = Not Recommended. 

ELECTRONIC FLASH GUIDE 
NUMBERS 
This table is  intended as a starting 
point in determining the correct guide 
number. The table is for use with 
equipment rated in beam candlepower
seconds (BCPS) or effective candle
power-seconds (ECPS). Divide the 
proper guide number by the flash-to
subject distance in feet to determine the 
f-number for average subjects. 

Output of Unit 
(BCPS or 

PROCESSING 
Processed by KODAK and other lab
oratories. 

All the chemicals for preparing a 
complete set of processing solutions 
are in the KODAK Ektachrome Film 
Processing Kit, Process E-4. Chemicals 
are also available as separate units in 
larger sizes. 

ECPS) 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Guide Number 
for Trial 55 65 75 90 1 10 1 3 0  1 50 180 210  250 
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KODAK HIGH SPEED 
EKTACHROME FILM 
(Tungsten) 
ASA T 1 25 ASA D 80 

GENERAL PROPERTIES 
A color reversal film balanced for ex
posure with tungsten (3200K) lamps. I t  
i s  a special purpose, high-speed film 
intended primarily for use under exist
ing tungsten light conditions. With most 
types of fluorescent lighting or arc 
lamps, KODAK High Speed Ekta-

FILM SP_EE D  

chrome Film (Daylight) will give more 
satisfactory results. When processed, 
this film produces positive color trans
parencies suitable for projection, direct 
viewing, or use as originals for color 
prints. 

Tungsten (3200K) Lamp 
Photolamp (3400K) 
Daylight 

ASA 125 
ASA 100 
ASA 80 

No filter required 
With KODAK Filter No. 8 1 A  
With KODAK Filter No. 85B 

Exposures longer than 1 / 1 0  second 
may require filtration and exposure 
compensation. See the table in this 

TUNGSTEN (3200K) LAMP 
EXPOSURE TABLE 
Based on the use of two 3200K reflec
tor-type lamps-one as a fill-in light 
close to camera at Jens level, the other 

section, "Exposure Time and Filter 
Compensation for Reciprocity Com
pensation of KODAK Color Films." 

as the main light 2 to 4 feet higher and 
at 45 degrees from the camera-subject 
axis. 

Lens Opening at 1 /50 or 1/60 Second f/5.6 f/4 f/2.8 f/2 

EAL Lamps 

Lamp-to-Subject (G.E.) 

Distance in Feet R-32 Lamps 
(Sylvania) 

TRIAL EXPOSURE SETTINGS FOR 
EXISTING-LIGHT SUBJECTS 

Subject 

Home I nteriors at Night 
Bright Light 
Average Light 
Dim Light or Candlelight 

Brightly Lighted Street 
Scenes at Night 

Well-Lighted 
Night or Indoor Sports 

Main Light 
Fill-in Light 

Main Light 
Fill-In Light 

Shutter 
Speed 

(Second) 

1 / 3 0  
1 / 8  
1 / 4  

1 /3 0  

1 / 60 

5 7 1 0  1 4  
7 1 0  1 4  20 

6 9 1 2  1 8  
9 1 2  1 8  25 

Lens 
Opening 

f/2.8 
f/2.8 
fl2.8 

fl2.8 

f/2.8 

DAYLIGHT EXPOSURE Films, No.  85B,  for average subjects 
in bright sunlight: Co With a filter such as KODAK Day

light Filter for KODAK Type B Color Between fl 1 1  and fl 16 at  1 / 1 25 second 

(Continued on following page) 
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FLASH EXPOSURE GUIDE N UMBERS propriate filter over the lens. Divide 
Two tables of f'la$hbulb guide numbers the proper guide number by the flash-
are given; one for clear flashbulbs, the to-subject distance in feet to determine 
other for blue flashbulbs, using the ap- the f-number for average subjects. 

Guide Numbers* for Clear Flashbulbs and KODAK Filter, No. 81C 

Between- Syn- M3:j: Focal-Plane 
Lens chroni- 5§ 11� Shutter 6§ 

Shutter Speed zation AG-lt M2:j: 25§ 4o� Speed 26§ 

Open X or F 170 1 80 260 280 1/25- 1 / 3 0  270 1 /25,.1/30  
1/25-1/30  M 1 20 NR* * 250 260 1 / 50- 1 / 60 190 
1 /50-1/60 M 120 NR 220 240 1 / 1 00-1/ 125 130  

1 / 100- 1 / 125 M 100 NR 190 2 1 0  1 /200- 1 /250 95 
1 /200- 1 /250 M 80 NR 150 1 60 1 /400-1/ 500 65 
1 /  400- 1 /  500 M 65 NR 1 1 0 120 1 / 1 000 45 

Guide Numbers* for Blue Flashbulbs and KODAK Filter, No. 85B 

Between- Syn- M3B:j: Focal-Plan� 
Lens chroni- Flash- SB§ Shutter 6B§ or 

Shutter Speed zation cube AG-lBt M2B:J: 25B§ Speed 26B§ 

Open X or F 90 1 30 1 20 180  1 /25-1/30  170  1/25-1/30  
1 /25- 1/30  M 60 90 NR** 1 80 1 / 50- 1 / 66 1 3 0  
1 /50- 1 / 60 M 60 90 NR 1 60 1/ 1 00- 1 / 125 90 

1 / 1 00- 1 / 125 M 50 75 NR 130  1/200- 1 /250 60 
1/200- 1 250 M 40 65 NR 105 1 /  400- 1 /  500 45 
1 /400- 1 / 500 M 32 50 NR 80 1 / 1 000 3 0  

*For u s e  with bowl-shaped polished reflectors. I f  shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 
Bowl-shaped polished reflector sizes: t 2-inch; D-inch; §4- to 5-inch; �6- to 7- inch. 
* *NR = Not Recommended. 

ELECTRONIC FLASH GUIDE 
NUMBERS 
This table is a starting point in deter
mining the correct guide number. It is  
based o n  the use of the KODAK Filter, 
No. 85B. The table is for use with 
equipment rated in beam candlepower
seconds (BCPS) or effective candle
power-seconds {ECPS). Divide the 
proper guide number by the flash-to
subject distance in feet to determine 
the f-number for average subjects. 

Output of Unit 
(BCPS or 

PROCESSING 
Processed by KODAK or other labora
tories. 
Al l  the chemicals for preparing a 
complete set of processing solutions are 
i n  the KODAK Ektachrome Film Proc
essing Kit, Process E-4. Chemicals are 
also available as separ<.te units in larger 
sizes. 

ECPS) 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Guide Number 
for Trial 35 45  55 65 75 90 1 10 130 1 50 180 
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KODACHROME I I  
PROFESSI ONAL FILM 
(TYPE A) 
ASA (3400K) 40 

GENERAL PROPERTIES 
A color film designed for exposure 
with photolamps (3400K). Processed by 

FILM SPEEDS 

reversal, i t  yields positive transparen
cies for projection or color printing. 

Photolamp (3400K) 
Tungsten (3200K) Lamp 
Daylight 

ASA 40 
ASA 32 
ASA 25 

No Filter required 
With KODAK Filter No. 82A 
With KODAK Filter No. 85 

These settings apply to incident-light 
meter readings taken from the subject 
position, and to reflected-light readings 
taken from a gray card of 1 8 %  re
flectance held close to the subject, fac
in halfway between the camera and 
the main light. They also apply when 
a . reflected-light reading of the scene 
is taken from the camera position, pro
vided both subject and background 
have approximately the same bright
ness. The speed should be divided by 
2 of the reading is  taken from the palm 
of the hand or the subject's face, or 
divided by 5 i f  the reading is taken 
from a white card of 90% reflectance. 
Set the meter calculator arrow as for 
a normal subject. 

When a card or the palm of the 
hand is used, or when incident-light 
readings are made, allow 1h stop more 
exposure for dark subjects; 1h stop 
less exposure for light subjects. 

PHOTOLAMP (3400K) EXPOSURE 
TABLE 
For two new 500-watt, reflector-type 
photolamps (3400K) at the same dis
tance from the subject; fill-in light 
close . to camera at camera height; 
main light on other side of camera at 
45 degrees to camera-subject axis and 
2 to 4 feet higher than fill-in light. 

Lamp-to-Subject Distance 

Lens Opening at 1/50 or 1/60 Second 

(With this filter, the exposure for 
average subjects in bright sunlight 
is 1 / 1 25 second with lens set at 
f/ 8 .) 

LONG EXPOSURES 
When exposure times longer than 1 / 1 25 
second are used, it is necessary to com
pensate for the reciprocity character
istics of this film by increasing the 
exposure and using the KODAK Color 
Compensating (CC) Filters suggested 
in the table in this section "Exposure 
Time and Filter Compensation for Re
ciprocity Compensation of Kodak 
Color Films." 

Exposure times shorter than 1 / 1 000 
second or 1 00 seconds and longer are 
not recommended for this film. The in
formation in the table applies only 
when the film is exposed by photolamp 
(3400K) i l lumination for which i t  is 
balanced. When other l ight sources are 
used, additional adjustments in ex
posure and filtration may be required 
(e.g., 3200K lamps require a KODAK 
Light Balancing Filter, No. 82A). 

4112 ft 6 ft 9 ft 

f/4 f/2.8 f/2 

(Continued on following page) 
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FLASH EXPOSURE GUIDE NUMBERS 
Two tables of flashbulb guide numbers 
are given; one for clear flashbulbs, the 
other for blue flashbulbs, using the 
appropriate filter over the lens. Divide 

the proper guide number by the flash
to-subject distance in feet to determine 
the f-number for average subjects. 

Guide Numbers':' for Clear Flashbulbs and KODAK Filter, No. SIC 

Between- Syn- M3:1: Focal-Plane 
Lens chroni- 5§ 1 11) Shutter 6§ 

Shutter Speed zation AG-lt M2t 25§ 401) Speed 26§ 

Open X or F 90 90 140 1 40 1 /25-1/30 140 1/25- 1 / 3 0  
1 /25-1 / 30 M 80 NR** 1 20 120 1 / 50- 1 / 60 90 
1 /  50- 1 / 60 M 60 NR 1 20 1 20 1 / 1 00- 1 / 125 70 

1 (1 00- 1 / 125 M 50 NR 1 00 1 00 1 /200- 1 /250 50 
1 / 200- 1 /250 M 42 NR 80 75 1 /  400- 1 /  500 34 
1 /  400-1 /  500 M 32 NR 60 60 1 / 1000 24 

*For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 
Bowl-shaped polished reflector sizes: t2-inch; B-inch; §4- to 5-inch; 1)6- to 7- inch. 
* *NR = Not Recommended. 

Guide Numbers* for Blue Flashbulbs and KODAK Filter, No. 85 

Between- Syn- M3B:I: Focal-Plane 
Lens chroni- Flash- SB§ Shutter 6B§ or 

Shutter Speed zation cube AG-lBt M2B:j: 25B§ Speed 26B§ 

Open X or F 45 65 60 90 1 /25- 1/30 90 1 /25-1 / 3 0  
1 /25- 1 / 3 0  M 30 45 NR* * 85 1 /5 0- 1 / 60 65 
1 / 50- 1 / 60 M 3 0  45 NR 80 1 / 100- 1 / 125 42 

1 / 1 00- 1/ 125 M 26 3 8  NR 65 1 / 200- 1 /250 30 
1 /200- 1 / 250 M 20 32  NR 55 1 I400- 1 /  500 22 
1 /  400- 1 /  500 M 1 6  24 NR 40 1 / 1 000 1 5  

*For use with bowl-shaped polished reflectors. I f  shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 
Bowl-shaped polished reflector sizes: t2-inch; + 3 -inch ; §4- to 5-inch. 
* *NR = Not Recommended. 

(Continued on following page) 
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ELECTRONIC FLASH GUIDE 
N UMBERS 
This table is a starting point in de
termining the correct guide number. 
It is based on the use of the KODAK 
Filter, No. 85. The table is for use 
with equipment rated in beam candle-

Output of Unit 
(BCPS or 

power-seconds (BCPS) or effective 
candlepower-seconds (ECPS). Divide 
the proper guide number by the flash
to-subject distance in feet to determine 
the £-number for average subjects. 

ECPS) 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Guide Number 
for Trial 20 24 30 35 

PROCESSING 
Processed by KODAK or other lab
oratories. 

40 50 60 70 8 5  100 

KODACHROME 25 FILM (Dayl ight) 

A color reversal roll film designed for exposure by daylight, electronic flash, or 
blue flashbulbs. With a suitable filter, it can also be exposed by photolamp (3400 
K or Tungsten 3200 K) illumination. Processed by reversal, i t  yields color trans
parencies for projection or color printing. 

SPEED 
The number given after each · light source is based on an ANSI Standard and is 
for use with meters and cameras marked for ASA speeds. 

Light Source 

Daylight 
Photolamp (3400 K) 
Tungsten (3200 K) 

Speed 

ASA 25 
ASA B 
ASA 6 

With Filter Such as: 

None 
Kodak Photoflood Filter No. BOB 
Kodak 3200 K Filter No. BOA 

Note: Exposures 1 /  10 second and longer may require filtration and exposure com
pensation. See reciprocity data elsewhere in this section. 

. (Continued on fol/oll'ing page) 
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DAYLIGHT EXPOSURE TABLE 
Lens openings at  shutter speeds stated. 

For the hours from 2 hours after sunrise to 2 hours before sunset. 

Bright or 
Hazy Sun Weak, Hazy Cloudy 

Bright or 
Hazy Sun on 
Light Sand 

or Snow 
(Distinct Sun (Soft Bright Heavy Open 
Shadows) Shadows) (No Shadows) Overcast Shade''' 

______ 
S
_

h
_

u
_
t
-
te
_r_a

_
t
_l_/

_
1
_2_5

_
�
_

c
_c

_
o
_

n_d
___ Shutter at I I 60 Second 

fl 1 1  f/ St f/ 5.6 f/4 

'''Subject shaded from the sun but lighted by a large area of sky. 
H/4 for backlighted close-up subjects. 

FILL-IN FLASH 

f/ 4 f/4 

Blue flashbulbs help to lighten the harsh shadow usually found in making clo?e
ups i n  bright sunlight. A typical exposure is  f/ 1 6  at 1 / 25 or 1/30  second, with 
the subject 8 to 10 feet away. 

LIGHT SOURCES 
In general, best color rendering is obtained in clear or hazy sunlight. Other light 
sources may not give equally good results even with the most appropriate filters. 
The bluish cast that is  otherwise evident in  pictures taken in  shade u nder a clear 
blue sky can be minimized by use of a skylight fi l ter, which requires no i ncrease 
in exposure. This filter is  also useful for reducing bluishness in pictures taken on 
an overcast day and in distant scenes, mountain views, sunlit snow scenes, and 
:•erial photogr:iphs. 

ELECTRONIC FLASH GUIDE NUMBERS 
This table is intended as a starting point in determining the correct guide number. 
The table is for use with equipment rated in beam candlepower-seconds (BCPS) 
or effective candlepower-seconds (ECPS). Divide the proper guide number by the 
flash-to-subject distance in feet to determine the f-number for average subjects. 

Output of Unit 
(BCPS or ECPS) 

Guide 
Number 
for Trial 

Feet 

Meters 

350 500 700 1000 1400 2000 2800 4000 5600 8000 

20 24 30 35 40 50 60 70 85 1 00 

6 7 9 1 1  1 2  1 5  1 8  2 1  26 30 

''' If your slides are consistently blue, use a No. S I B  filter and increase exposure by 
1/3 stop. 

FLASH 
For flash pictures with this film use blue flashbulbs without a fi ilter. With zirco
n ium-filled clear flashbulbs (AG-1  and M 3 )  use a filter such as the Kodak Photo
llash Fi lter No. SOD over the camera lens. With all other clear flashbulbs use a 
No. SOC Filter. Divide the proper g uide numbers by the flash-to-subject distance 
in feet to determine the £-number for average subjects. Use I/2 stop larger for 
dark subjects, 1/2 stop smaller for light subjects. 

(Conrinued 011 following page) 
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GUIDE N UMBERS* FOR FLASH BU LBS 
For Blue Flashbulbs (or Clear Flashbulbs with a No. SOC or No. 80 D Filter) 

Between· 
Lens 

Shutter 
Speed 

Open 
1 /25- 1 / 3 0  
1 / 25-1/30  
1 /  50-1/60 

1 / 1 00-1 / 125 
1 /200-1/250 
1 /400- 1 / 500 

Syn· 
chroni-
zation 

X or F 

M 
M 
M 
M 
M 

Flash- AG· 
cube lBt 

45 65 

30 45 
30  45  
26 38 
20 3 2  
1 6  2 4  

Focal-
M3B:j: Plane 6B§ 

SB§ Shutter or 
M2B:J: 25B§ Speed 26B§ 

60 90 1 / 25- 1 / 3 0  90 

NR** 85 1 /50-1 /60 65 
NR 80 1 / 100-1/ 125 42 
NR 65 1 / 200-1 /250 30 
NR 55 1/400-1 /500 22 
NR 40 1 / 1 000 1 5  

'''For use with bowl-shaped polished reflectors. If  shallow cylindrical reflectors 
are used, divide these guide numbers by 2. 

Bowl-shaped polished reflector sizes: t2-inch; +3 -inch; §4- to 5-inch. 
* '''NR = Not Recommended. 
These values are intended only as guides for average emulsions. They must be 
changed to suit individual variations in  synchronization, battery, reflector, and 
bulb position in  the reflector. 

CAUTION 
Since bulbs may shatter when flashed, the use of a flashguard over the  reflector 
is recommended. Do not flash bulbs in an explosive atmosphere. 

PROCESSING 
Your dealer can arrange to  have this film processed by Kodak or any other 
laboratory offering such service. Some laboratories, including Kodak, also provide 
direct mail  service whereby you can mail exposed film to the laboratory and 
have it returned direct ly to you. See your dealer for the special mailing devices 
required. Do not mail film without an overwrap or special mai l ing device intended 
for this purpose. 

FILM SIZES AVAILABLE 
K M 1 35-20, KM 1 3 5-36, KM 1 35-36 pro-packs (4 rolls). 
DIFFUSE RMS GRANULARITY VALUE :  9 
(Read at a gross diffuse density of 1 .0, using 48-micrometer aperture, 12X 
magnification.) 

RESOLVING POWER VALUES 
Test-Object Contrast 1 .6 :  1 
Test-Object Contrast 1 000: 1 

50 lines per mm 
1 00 lines per m m  
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KODACHROME 64 FILM (Daylight} 

A color revers:il roll film designed for exposure by daylight, electronic flash, or 
b lue flashbulbs. With a suitable filter, it  can also be exposed by photolamp 
(3400 K) il lumi nation. Processed by reversal, i t  yields color transparencies for 
projection or color printing. 

SPEED 
The number given after each light source is based on an ANSI Standard and is 
for use with meters and cameras marked for ASA speeds. 

Light Source 

Daylight 
Photolamp (3400 K) 
Tungsten (3200 K) 

Speed 

ASA 64 
ASA 20 
ASA 1 6  

With Filter Such as: 

None 
Kodak Photoflood Filter No. 808 
Kodak 3 200 K Filter No. 80A 

Note: Exposure times longer than 1/ 10 second may require an increase in expo
sure to compensate for the reciprocity characteristics of this film. See reciprocity 
data elsewhere in this section. 

DAYLIGHT EXPOSURE TABLE 
Lens openings with shutter at  1 / 1 25 second. 

For the hours from 2 hours after sunrise to 2 hours before sunset. 

Bright or Bright or 
Hazy Sun on Hazy Sun Weak, Hazy Cloudy 
Light Sand (Distinct Sun (Soft Bright Heavy Open 

or Snow Shadows) Shadows) (No Shadows) Overcast Shade''' 

f/ 1 6  fl 1 1  t f/8 f/5.6 f/4 f/4 

•:·subject shaded from the sun but lighted by a large area of clear, unobstructed 
sky. 

tf/ 5.6 for backlighted close-up subjects. 

FILL-IN FLASH 
Blue flashbulbs help to lighten the harsh shadows usually found in  making close
ups in bright sunlight. A typical exposure is f/22 at 1 /25 or 1 / 3 0  second, with 
the subject 8 to 10 feet away. 

ELECTRONIC FLASH 
This table is i ntended as a starting point in  determining the correct guide number. 
The table is for use with equipment rated in beam candlepower-seconds (BCPS) 
or effective candlepower-seconds (ECPS). Divide the proper guide number by the 
flash-to-subject distance in  feet to determine the (number for average subjects. 

(Co111i1111ed on following page) 
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Output of Unit 
(BCPS or ECPS) 350 500 700 1000 1400 2000 2SOO 4000 5600 sooo 
G uide Feet 3 2  40 45 55 65 so 95 1 1 0 1 30 160 
Number 
for Trial* Meters 1 0  1 2  1 4  17 20 24 29 3 3  40 5 0  

*If your slides are consistently blue, use a No. S l B  filter and increase exposure 
by V3 stop. 

FLASH 
For flash pictures with this film use blue flashbulbs without a filter. With zirco
nium-filled clear flashbulbs (AG-1 and M3) use a filter such as the Kodak Photo
flash Filter No. SOD over the camera lens. With all other clear flashbulbs use a 
No. SOC Filter. Divide the proper guide numbers by the flash-to-subject distance 
in feet to determine the f-number for average subjects. Use 1/2 stop larger for dark 
subjects, 112 stop smaller for l ight subjects. 

GUIDE NUMBERS* FOR FLASH BU LBS 
For Blue Flashbulbs (or Clear Flashbulbs with a No. SOC or SOD Filter) 

Between- Focal-
Lens Syn- M3B:J: Plane 

Shutter chroni- Flash- AG· SB§ Shutter 68§ 
Speed zation cube IBt M2Bt 258§ Speed 268§ 

Open X or F 70 1 00 100 1 50 1/25-1 /30 1 40 1 /25-1/30 
1 /25-1/30  M 50 75 N R * ''' 1 3 0  1/50-1 / 60 100 
1 / 50-1 / 60 M 50 70 NR 130 1 / 1 00-1 / 125 70 

1 / 1 00-1 / 1 25 M 40 60 NR 1 1 0  1 /200-1/ 250 50 
1 /200-1 /250 M 30 50 N R  S 5  1/400-1/500 34 
1 /400-1/500 M 26 40 N R  6 5  1 / 1 000 24 

'''For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 

Bowl-shaped polished reflector sizes: "12-inch; + 3-inch;  §4- to 5-inch. 
''' *NR = Not Recommended. 
These values are intended only as guides for average emulsions. They must be  
changed to sn i t  individual variations i n  synchronization, battery, reflector, and 
bulb position in the reflector. 

CAUTION 
Since bulbs may shatter when flashed, the use of a flashguard over the reflector 
is recommended. Do not flash bulbs in an explosive atmosphere. 

PROCESSING 
Your dealer can arrange to h ave this film processed by Kodak or any other 
laboratory offering such service. Some laboratories, including Kodak, also provide 
direct mail service whereby you can mail exposed film to the laboratory and 
have i t  returned directly to you. See your dealer for the special mailing devices 
required. Do not mail film without an overwrap or special mailing device intended 
for this purpose. 

FILM SIZES AVAILABLE 
KR l ! 0-20, KR 1 26-20, KR1 35-20, and KR1 3 5-36. 

(Co11 ti1111ed 011 fo!lowi11g page) 
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DIFFUSE RMS GRANULARITY VALUE: 1 0  
(Read a t  a gross diffuse pensity o f  1 .0, using 48-micrometer aperture, 12X 
magnification.) 

RESOLVING POWER VALUES 
Test-Object Contrast 1 .6 :  1 
Test-Object Contrast 1 000:1 

50 l ines per mm 
100 lines per mm 

KODACHROME 40 FILM 5070 (Type A} 

A color reversal roll film designed for exposure with photolamps (3400 K)_. �ro
cessed by reversal, it yields positive transparencies for projection or color prmtmg. 

SPEED 

Light Source 

Phololamp (3400 K) 
Tungsten (3200 K) 
Daylight 

Speed 

ASA 40 
ASA 3 2  
ASA 25 

With Filter Such as: 

None 
Kodak No. 82A 
Kodak No. 85 .  With this fi l ter the exposure 

for average subjects in bright sunlight is 
1/ 125 second with lens set at halfway 
between f/5.6 and f/8 

The number given after each l ight source is for use with meters and cameras 
marked for ASA speeds. These settings apply to incident-light meter readings 
taken from the subject position and to reflected-light readings take.n from a gray 
card of 18 % reflectance* held close to the subject facing halfway between the 
camera and the main l ight.  They also apply when a reflected-light reading of 
the scene is taken from the camera position provided both subject and back
ground have approximately the same brightness. The speed should be divided by 
2 if the reading is taken from the palm of the hand or the subject's face, or divided 
by 5 if the reading is taken from a white card of 90% reflectance.* Set the 
meter calculator arrow as for a normal subject. 

When a card or the palm of the hand is used, or when incident-light readings 
are made, allow Y2 stop more exposure for dark subjects, l/z stop less exposure 
for light subjects. 
*The K odak Neu tral Test Card, which has a gray side of 1 8 %  reflectance and a 
white side of 9 0 %  reflectance, is recommended for this purpose. 

LONG EXPOSURES 
When exposure times longer than 1/25 second are used, i t  is necessary to com
pensate for the reciprocity characteristics of this film by increasing the exposure 
and using CC fi lters such as the Kodak Color Compensating (CC) Fil ters. See 
reciprocity data elsewhere in this section. 

Exposure times shorter than 1 / 1 0,000 second or longer than 1 00 seconds are 
not recommended for this fi lm. The information in the table applies only when 
the fi lm is exposed by photolamp (3400 K) i l lumination for which it is balanced. 
When other l ight sources are used, additional adjustments in exposure and filtra
tion may be required (e.g., 3 200 K lamps require a filter such as the Kodak Light 
Balancing Filter No. 82A). 

COPYING AND CLOSE-UP WORK 
In copying, the use of a gray card as described above is recommended for 
determining ex_posures. If the  camera lens is extended for focusing on a subject 
closer than 8 times t he focal length of the lens allow for the decrease in effective 
lens opening. 

' 
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PHOTOLAMP (3400 K) EXPOSURE TABLE 
For two new 500-watt, reflector-type photolamps (3400 K) at the same distance 
from the subject: fill-in light close to camera at camera height; main light on 
other  side of camera at 45 degrees to camera-subject axis and 2 to 4 feet higher 
than fill- in light. 

Lamp-to-Subject Distance 41h ft 6 ft 9 ft 

Lens Opening at 1 / 50 or 1 / 60 Second f/4 f/2.8 f/2 

Note: This table is for new lamps only. After burning lamps 1 hour, use 1/2 stop 
larger; after 2 hours, l ful l  stop larger. 

FLASH GUIDE NUMBERS 
Divide the proper guide number by the flash-to-subject distance in feet to deter
mine the f-number for average subjects. 

GUIDE NUMBERS* FOR BLUE FLASHBULBS AND A NO. 85 FILTER 

Between- Focal-
Lens Syn- M3B:i: Plane 6B§ 

Shutter chroni- Flash- AG- SB§ Shutter or 
Speed zation cube IBt M2Bt 25B§ Speed 26B§ 

Open X or F 45 65 60 90 1 / 25- 1 /30 90 1 /25-1/30 
1 /25-1/30 M 30 45 NR** 85  1 / 50-1 /60 65 
1 / 50-1 / 60 M 30 45  N R  80 1 / 100-1/ 125 42 

1 / 1 00-1 / 1 25 M 26 38 NR 65 1 / 200-1 /250 30  
1 /200-1 /250 M 20 32 NR 55 1 /400-1 /500 22 
1 /400-1/500 M 1 6  24 NR 40 1 / 1000 1 5  

*For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 

Bowl-shaped polished reflector sizes: 12-inch; t 3-inch; §4- to 5-inch. 
''' *NR = Not Recommended. 
These values are intended only as guides for average emulsions. They must be 
changed to suit individual variations in synchronization, battery, reflector, and 
bulb position in the reflector. 

CAUTION 
Since bulbs may shatter, use a flashguard over the reflector. Do not flash bulbs in 
an explosive atmosphere. 

ELECTRONIC FLASH GUIDE N UMBERS 
This table is a starting point in  determining the correct guide number. It  is based 
on the use of the Kodak Filter No. 85. The table is for use with equipment rated 
in beam candlepower-seconds (BCPS) or effective candlepower-seconds (ECPS). 
Divide the proper guide number by the flash-to-subject distance in feet to deter
mine the f-number for avernge subjects. 

Output of Unit 
(BCPS or ECPS) 350 500 700 1 000 1400 2000 2800 4000 5600 8000 

Guide Feet 20 24 30 35 40 50 60 70 85 1 00 
Number ----------------------------

fo� Trial* Meters 6 7 9 1 1  12 1 5  1 8  2 1  26 30  

* If your slides are  consistently blue, use  a No.  8 1 8  filter and increase exposure 
by VJ stop. 

(Continued on following page) 
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PROCESSING 
Your dealer can arrange to have this film pr?ces.sed by Kodak or any ot�er 
laboratory offering such service. Some laboratones, mcludmg Kodak, also provide 
direct mail service whereby you can mail exposed film to the laboratory and 
have it returned directly to you. See your dealer for the special mailing devices 
required. Do not mail film without an overwrap or special mailing device intended 
for this purpose. 

SIZE AVAILABLE 
KPA 1 3 5-36.  

KODACH ROME 40 FILM 5070 (Type A) 

CHARACTERISTIC CURVES 

(not available) 

SPECTRAL SENSITIVITY CURVES 

(Similar to Kodachrome 25 Film) 

MODULATION TRANSFER CURVE 

(Similar to Kodachrome 25 Film) 

SPECTRAL DYE DENSITY CURVES 

(Same as Kodachrome 25 Film) 

DIFFUSE RMS GRANULARITY VALUE:  9 
(Read at a gross diffuse density of 1 .0, using a 48-micrometer aperture, 12X 
magnification.) 

RESOLVING POWER VALUES 
Test-Object Contrast 1 .6: 1 
Test-Object Contrast 1 000 : 1  

50 lines per  mm 
1 00 lines per  mm 

KODAK EKTACHROME 64 FILM (Dayl ight) 

KODAK E KTACHROME 200 FILM (Dayli ght) 

KODAK EKTACHROME 1 60 FILM (Tungsten) 

These color reversal roll films are for general use and do not require refrigerated 
storage conditions prior to use. The changes in speed, color balance, and contrast 
that occur in film during normal room temperature storage, before and after 
exposure, are anticipated and the films are manufactured to compensate for ave
rage changes. 

All the exposure and processing data (Process E-6 chemicals) stated on the 
previous pages for Ektachrome Professional Films of similar speed apply for these 
general-purpose films. 
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KODAK E KTACOLOR 
PRINT FILM 4109 
(ESTAR TIIlCK BASE) 

Ektacolor Print Film is designed for 
making positive color transparencies 
from Ektacolor negatives. It is espe
cially suited to the production of one 
or more display transparencies of any 
size. 

SAFELIGHT-TOTAL DARKNESS IS 
RECOMMENDED 

Kodak Ektacolor Print Film can be 
handled for a limited t ime under a 
Kodak safelight lamp fitted with a 
Kodak Safelight Filter, Wratten Se
ries 1 0. The lamp should be fitted with 
a 1 5-watt bulb and can be used at no 
less than 4 feet from the film for no 
longer than 3 0  seconds. 
Caution: Kodacolor and other Kodak 
Ektacolor Films must not be handled 
or processed under any safelight; other
wise, the negative film will be fogged. 
If no safelight is  used, the negative film 
and print film can be processed to
gether. 

PREPARATION 

Almost any enlarger equipped with a 
tungsten lamp is suitable. Fluorescent 
lamps are generally not recommended. 
The exposing device must be equipped 
with heat-absorbing glass (such as 
Pittsburgh No. 2043), an ultraviolet 
absorber (such as a Kodak Wratten 
Filter No. 2B or Color Printing Filter 
CP2B [Acetate]), and means for hold
ing filters. 

Some workers may prefer to use a 
light box as an exposing , device for 
contact printing. This should be ade
quate to house a No. 2 1 2  photo-enlarg
ing lamp .id be provided with an aper
ture about 3 inches in diameter through 
which the light will pass to the printing 
frame. The aperture must be covered 
with a diffusion glass, a 2B Filter and 
a heat-absorbing glass. Some means 
for holding Color Compensating filters 
should be provided. 

Two types of color correction filters 
are available, the Kodak Color Printing 
Filters (Acetate) and Kodak Color 

Compensating Filters (Gelatin). The 
CP Filters can be used only above the 
negative, but CC Filters can also be 
used below the negative, in  the path of 
image-forming light. Any number of 
filters can be used above the negative, 
but the number used below the nega
tive should be as small as possible, not 
over three. 

The exposure time varies, depending 
upon factors such as the subject matter 
and negative density. A typical Ekta
color or Kodacolor negative, however, 
requires 10 to 20 seconds' exposure 
when the illumination is  2 foot-candles, 
measured at the printing surface and 
without any color compensating filters 
in the light beam. 

Kodak Ektacolor Print Film is de
signed for exposure at this level of il
lumination. However, variations from 
one emulsion number to another may 
necessitate exposure and filter adjust
ments at the normal illumination level. 
At  other illumination levels, other ex
posure and filter adjustments may be 
necessary. The supplementary data 
sheet packed in each box of film sug
gests exposure and filter adjustments 
for exposure times of 1 0  seconds and 
1 20 seconds. Variations in  negatives 
and in exposing equipment may neces
sitate other filter adjustments. 

PROCEDU R E  

Exposure is  made with t h e  emulsion 
side of the Ektacolor Print Film facing 
the emulsion of the Ektacolor negative. 
It is advisable to place a sheet of black 
paper (interleaving) behind the Ekta
color Print Film. 

The printing frame glass or negative 
carrier glass of the enlarger must . be 
kept clean and dust-free. The negative, 
also, should be brushed free of dust 
particles just prior to making exposures. 

TRIAL EXPOSURES 

For best tone rendering and color 
balance, a test transparency from each 
different negative is recommended. It i s  

(Continued o n  following page) 
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economical to print a portion of the 
negative on a piece of print film cut to 
fit a small-size developing hanger. Al
ternatively, tests from several negatives 
can be made on one full-size sheet of 
print film. In any case, make a series 
of varying exposures from each nega
tive in the same manner as in b lack
and-white enlarging. 

As in black-and-white enlarging, it is 
possible to dodge or print in an area of 
the picture to change the density with
out affecting color balance. On the 
other hand, the use of color compen
sating filters in making the dodging or 
printing-in tools also permits deliberate 
local changes in color balance when 
they are wanted. 

After exposing and processing the 
test transparency, allow i t  to dry thor
oughly before attempting to  evaluate 
it, because a transparency of satisfac
tory density and color balance appears 
somewhat opaque and too warm while 
i t  is still wet. The opalescence that 
causes these effects can, if  desired, be 
eliminated temporarily by  bathing the 
transparency in Kodak Rapid Fixer 
used full strength, without the hard
ener solution. Bathe the transparency 
for 1 minute after fixing (Step 7 in 
Process C-22); then, after viewing it, 
continue the normal process with the 
8-minute wash. 

VIEWING TEST PRINTS 

Test transparencies should always be 
viewed on an illuminator of the same 
color quality and brightness as the il
luminator to be · used with the final 
transparencies. Illumination of color 
quality corresponding to ,a color tem
peration of 3 800 to 4000 K serves well 
for judging transparencies. From the 
exposure series on the dry test print, 

If the over-all 
color balance is: Subtract these filters: 

determine what exposure will yield the 
best transparency. As i n  the printing of 
black-and-white negatives, the effect of 
increased exposure is one of increased 
print density. 

FILTER COMBINATIONS 
If the transparency is not ideal in 
color balance, determine what color is 
present in excess. A filter of this color 
can be added to the filter pack to cor
rect the color balance. However, since 
it is more desirable to subtract filters 
from the filter pack, remove the com
plementary filter(s) if possible. 

The following table may be useful i n  
determining what filter adjustment 
should be made: 

For example, if the transparency is 
too red, remove a cyan filter from the 
filter pack. If there is no cyan filter 
present in the filter pack, add yellow 
and magenta filters (or the equivalent 
red filter). 

The extent of the color-balance 
change needed can be evaluated by 
placing Kodak Color Compensating 
Filters over the test print as it is 
viewed on an illuminator. The effect 
of a viewing filter or filter combination 
should be judged on the basis of the 
lighter middle tones. A filter of a cer
tain strength used in exposure produces 
a greater change in color balance than 
a complementary filter of the same 
strength used in viewing. In general, 
therefore, the filter used in the light 
beam need be only about half the 
strength of the viewing filter. The print
ing filter, however, is  the complemen
tary color of the viewing filter. 

The determination of filter combina
tions can usually be simplified by think
ing of all the filters in terms of the sub
tractive colors. Bear in mind these rela
tionships: 

or Add these filters: 

Yellow 
Magenta 
Cyan 
Blue 
Green 
Red 

Magenta and Cyan (or Blue) 
Cyan and Yellow (or Green) 
Yellow and Magenta (or Red) 
Yellow 

Yellow 
Magenta 
Cyan 
Magenta and Cyan (or Blue) 
Cyan and Yellow (or Green) 
Yellow and Magenta (or Red) 

Magenta 
Cyan 

(Continued on following page) 
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Red (absorbs blue and green) = yel
low (absorbs blue) plus magenta (ab
sorbs green) 

Green (absorbs blue and red) = yel
low (absorbs blue) plus cyan (absorbs 
red) 

Blue (absorbs green and red) = 

magenta (absorbs green) plus cyan (ab
sorbs red) 

A void us ing a filter pack that ab
sorbs light of all three primary colors 
-red, green, and blue. Absorption of 
all three is equivalent to neutral density, 
which i ncreases the exposure time with
out accomplishing any color correction. 

The following method of calculation 
is recommended: 
l .  Convert the filters to their equiva

lents in the subtractive colors
cyan, magenta, and yellow-if not 
already of these colors (for example, 
20R = 20M + 20Y). 

2 .  Add like filters together (for ex
ample, 20M + lOM = 3 0M). 

3 .  If the resulting filter combination 
contains all three subtractive colors, 
cancel out the neutral density by 
removing an equal amount of each 
(for example, lOC + 20M + 20Y 
= lOM + l OY + 0. 1 0  neutral den-

sity; the neutral density can be 
e liminated). Generally, the total 
number of filters should be reduced 
to a minimum. 

EXPOSURE ADJUSTMENT 
FOR FILTERS 

An exposure time which produced a 
transparency of satisfactory density may 
not produce the same density when the 
printing filter pack is changed. The fol
lowing table provides two simple meth
ods of determining approximate ex
posure adj ustments. If the pack is 
changed by only one filter, use of the 
appropriate filter factor is convenient. 
Otherwise, the use of the computer 
numbers with the Color-Printing Com
puter in the KODAK Color DATA
GUIDE (sold by Kodak dealers) will 
probably be preferred. 
To use computer numbers: Add the 
computer-number values for al l  the 
filters in the old pack. O n  the "Density" 
scale of the Color-Printing Computer, 
·set the sum of the computer numbers 
so that it is  opposite the exposure time 
used. Read the new exposure time op
posite the sum of the computer num
bers for the new pack. 

COMPUTER NUMBERS AND FACTORS FOR 
KODAK CC AND CP FILTERS 

Filter Computer No. Factor Filter Computer No. Factor 

05Y .04 1 . 1  OSR .07 1 .2 
l OY .04 1 . 1  l OR . 1 0  1 .3 
20Y .04 1 .1 20R . 1 7  1 .5 
3 0Y .05 1 . 1  30R .23 1 .7 
40Y .05 1 . 1  40R .29 1 .9 
SOY .05 1 . 1  SOR .34 2.2 

05M .07 1 .2 OSG .06 1.1  
l OM . 1 0  1 .3 l OG .08 1 .2 
20M . 1 6  1 . 5 20G . 1 2  1 .3 
30M .22 1 .7 3 0G . l s  1 .4 
40M .27 1 .9 40G . 1 8  1 .5 
SOM .32 2.1 SOG .22 1 .7 

DSC .06 1 .1 05B .04 1 . 1  
l OC .08 1 .2 l OB . 1 2  1 . 3  
20C . 1 2  1 .3 20B .21  1 .6 
3 0C . l s  1 .4 3 0B .29 2.0 
40C . 1 8  1 . 5  40B . 38  2.4 
soc .21  1 .6 SOB .47 2.9 

(Continued on following page) 
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To use factors: First divide the old ex
posure time by the factor* for any 
filter removed from the pack. Then 
multiply the resulting time by the fac
tor* for any filter added. 
':'For two or more filters, multiply the 
individual factors together and use 
the product. 
COLOR BALANCE AND 
SPEED CHARACTERISTICS 
It is  characteristic of multilayer color 
films that noticeable changes in results 
are caused by manufacturing variations 
which are negligible with black-and
white films. Unavoidable differences in 
color balance and speed characteristics 
will therefore be found among different 
batches of film. The supplementary data 
sheet which is packed with each box 
of  film suggests filter and exposure ad
justments to compensate for any such 
differences. 

The production control tests for 
Kodak Ektacolor Print Film are ex
posed at  1 0  seconds. Filter recommen
dations are calculated from these tests. 
These recommendations should be used 
as a starting point for calculating trial 
exposures. 

In use, variations from recommended 
exposure conditions may be necessita
ted by any of the following: age of the 
print f i lm, high temperature or h umid
ity during storage (either before or after 
exposure), illumination of incorrect 
color quality, processing variations, 
variations in sensitivity with time of 
exposure, and the use of color nega
tives which are abnormal due to im
proper exposure, processing, or storage 
conditions. 

The sensitivity of each of the three 
sensitive layers in Ektacolor Print Film 
varies with the exposure time, and this 
variation may be different for the three 
layers. Thus, an emulsion having nor
mal color balance and speed at normal 
exposure times may not have the same 
characteristics at longer exposure times 
or at very short times. The supple
mentary data sheet packed with each 
box of film gives recommendations for 
trial exposures at I O  seconds (normal) 
and 1 20 seconds. From these recom
mendations, exposure and filter rec
ommendations for intermediate ex
posure times can be estimated. 
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PROCESSING 
Kodak Ektacolor Print Film is not 
processed by the Eastman Kodak Com
pany. Chemicals for processing solu
tions are supplied in prepared form i n  
t h e  Kodak Color Processing Kit, Pro
cess C-22. Prepared chemicals to make 
the individual solutions are also avail
able. Complete processing instructions 
are included with processing kits and 
developer packages. The development 
time for Kodak Ektacolor Print Film 
is 12 minutes at 75 F. 
Kodak Ektacolor Print Film Additive 
(for Kodak Developer Replenisher, Pro
cess C-22) is supplied separately as a 
liquid to be diluted to a stock solution 
before use. For processing Kodak Ekta
color Print Film, the stock solption 
must be added to the Developer at a 
rate equal to one percent of the volume 
of Developer Replenisher (3.25 ml  per 
square foot of film if the basic replen
ishment rate is used). Alternatively, if a 
special Developer Replenisher supply is  
maintained for use with Ektacolor Print 
Film only, the Additive can be mixed 
with the Developer Replenisher. 

The Additive compensates for the 
effect of the Ektacolor Print Film on 
the chemical balance of the Developer; 
only i f  it is used as directed with the 
Ektacolor Print Film can consistent, 
optimum quality be obtained with all 
films processed in the C-22 solutions. 
Kodak Ektacolor Print Film Stabilizer 
and Replenisher is recommended for 
improved dye stability in cases where 
transparencies may be subjected to 
lengthy periods of display. It is sup
plied as a concentrate that is diluted 
with 6 parts water to make a stock so
lution. Four parts stock solution are 
d i luted with one part water to make 
a working solution, which is used in
stead of Kodak Photo-Flo Solution (but 
for the same time-I minute) after the 
final wash in  Process C-22. With re
plenishment at the rate of 80 ml of 
stock solution per squ are foot of film 
processed, the working solution has a 
capacity of about 1 90 square feet of 
film per gallon. The Stabilizer concen
trate keeps indefinitely in a full, stop
pered bottle, bu t  u nused stock or work
ing solution should be discarded within 
8 ·weeks after mixirig. 



The Compact Photo-Lab-Index 

KODAK VERICOLOR II PROFESSIONAL FILM 41 07, TYPE S 

A color-negative sheet film for exposure times 1 / 1 0  second or shorter. It is 
balanced for exposure without a filter by electronic flash, daylight, or blue flash, 
and with the appropriate filter by clear flash. Colored couplers in the film pro
vide autom'.ltic color correction and make excellent quality in color reproductions 
possible without supplementary masking. This film can be processed with Kodak 
Flexicolor Chemicals for Process C-4 1 .  The negattvcs can be printed on Kodak 
Ektacolor 37 and 74 RC Papers or by the Kodak Dye Transfer Process. They 
can also be used to make color transparencies on Kodak Ektacolor Print Film 
4 1 09 (Estar Thick Base) or black-and-white prints on Kodak Panalure Papers. 
This film is also available as Kodak Vericolor JI Professional Film, Type S, i n  
several rol l  sizes. 

SPEED 
The number given after each light source is based on an ANST Standard and is 
for use with meters and cameras marked for ASA speeds. 

Light Source 

Daylight 
Photolamp (3400 K) 
Tungsten (3200 K) 

CAUTION 

Speed 

ASA 1 00 
ASA 32 
ASA 25 

With Filter Such as: 

None 
Kodak Photoflood Filter No. SOB 
Kodak 3 200 K Filter No. 80A 

Do not expose this film for t imes longer than 1/ l 0 second, because the result ing 
negatives may contain color renroduction errors that cannot be corrected satis
factorily in the printing operation. For long exposures use Kodak Vericolor II 
Professional Film 4108,  Type L. 

INCLUSION OF GRAY CARD IN  SCENE 
As an aid in determining the exposures required i n  making prints from Vericolor II 
negatives, a neutral gray card having a reflectance of about 1 8 % ,  such as the gray 
side of the Kodak Neutral Test Card, should be photographed with the subject. I f  
rossible, the  card should be  placed along the  edge of the  scene area i n  such a 
rosit ion th�1t it receives the fu l l  subject lighting but  does not interfere with the 
act ual picture and can be t rimmed off the final 

'
prints. Otherwise, the card should 

he photographed. with the ful l  subject l ighting. on a separate sheet of Vericolor 
1 1  Profession:il Fi lm. which should be processed at the same time as the negatives. 

ELECTRONIC FLASH GUIDE NUMBERS 
Th.is table is intended as a starting point  in determining the correct guide number. 
I .t 1s for use with equipment rated in beam candlepower-seconds (BCPS) or effec
t ive candlepower-seconds (ECPS). Divide the proper guide number by the flash
to-subject distance in feet to determine the f-number for average subjects. 

Output of Unit 350 500 700 1000 
(BCPS or ECPS) 

1400 2000 2800 4000 5600 8000 

G uide Feet 40 50 60 70 85 1 00 120 1 40 170 200 
Number 
For Trial 

Meters 1 2  1 5  1 8  2 1  2 6  3 0  3 6  42 50 60 

CAUTION 
Do not use shutter speeds longer than 1/50 second; otherwise, results may be 
influenced by i l lumination other than the electronic flash. 

(Co11ti11 11cd on .fol/011·i11g page) 
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FLASH EXPOSURE GUIDE NUMBERS 
For flash pictures with this  film use blue flashbulbs without a filter. With zirco
nium-filled clear flashbulbs (AG - 1  and M3) use a filter such as the Kodak Photo
flash Filter No. SOD, over the camera lens. With all other clear flashbulbs, use a 
No. SOC Filter. Divide the proper guide number by the flash-to-subject distance 
in feet to determine the £-number for average subjects. Use 1/i stop larger for 
dark subjects, 1/i stop smaller for l ight subjects. 

Lens openings determined in  this way apply to the use of a single flashbulb in 
all surroundings except small rooms with very l ight walls, ceilings, and furnishings. 
l f  two bulbs are used .1t the same distance to light the same area or if the 
room is smal l and very l ight, u se 1 stop smaller. 

GUIDE NUMBERS* FOR FLASHBULBS 
For Blue Flashbulbs (or Clear Flashbulbs with a No. SOC or No. SOD Filter) 

Between- 3� or 50�1 Focal-
Lens Syn- M3B:j: in a 12- Plane 6B§ 

Shutter chroni- 2B• SB§ Inch Bowl Shutter or 
Speed zation 22B• M2B1: 25B§ Reflector Speed 26B§ 

Open X or F 220 1 20 l SO 1 /25-1 /30 l SO 1 / 25-1 / 3 0  
1 /25-1 / 3 0  M 220 NR** 170 320 1/ 50-1 /60 1 3 0  
1 / 50- 1 / 60 M 200 NR 1 60 (Use 1 / 25 1 / 1 00-1 / 1 25 85 

1 / 1 00-1 / 1 25 M 1 70 NR 1 3 0  or 1 /200- 1 / 250 60 
1 /200- 1 /250 M 1 30 NR 1 1 0  Slower) 1 /400- 1 / 500 44 
1 /400-1 I 500 M 1 00 N R  s o  1 / 1 000 30 

'''For use with bowl-shaped polished reflectors. I f  shallow cylindrical reflectors are 
used, divide these guide numbers by 2.  

Bowl-shaped polished reflector sizes: 1: 3-inch; §4- to 5-inch ; •6- to 7-inch. 
�Clear bulbs are listed because blue bulbs are not available. Use with a No. SOC 

Filter. 
''"''NR = Not Recommended. 

These values are intended only as guides for average emulsions. They must be 
changed to suit individual variations in synchronization, battery, reflector, and 
bulb position in  the reflector. 

CAUTION 
Since bulbs may shatter when flashed, the use of a f!ashguard over the reflector 
is recommended. Do not flash bulbs in an explosive atmosphere. 

DAYLIGHT EXPOSURE TABLE 
Lens openings with shutter at 1 / 125 second. 

For the hours from 2 hours after sunrise to 2 hours before sunset. 

Bright or Bright or 
Hazy Sun on Hazy Sun Weak, Hazy Cloudy 
Light Sand (Distinct Sun (Soft Bright Heavy 

or Snow Shadows) Shadows) (No Shadows) Overcast 

f/22 f/ 16t  f/ 1 1  f/S 

*Subject shaded from the sun but  lighted by a large area of sky. 
!'For backlighted close-up subjects, use f/ 8.  

PROCESSING 

f/ 5 .6  

Open 
Shade''' 

f/ 5 .6  

Professional photographic laboratories offer processing and printing services for 
Vericolor II Professional Films. Kodak Processing Laboratories offer processing 

(Co11ti1111ed 011 folloivi11g page) 
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and printing services for the Type � films. only, in  these sizes: 1 35,  1 20, 220, 620, 
and long n:iIIs �5, 46, �nd 70mJ?l wide. Film i� sheets and short rolls can be pro
cessed m smk-lme equipment with Kodak Flex1color Chemicals for Process C-4 1 .  
FILM SIZES AVAILABLE 
Sheets (inches): 21/.i x 3 1/i ,  4 x 5, 5 x 7,  and 8 x IO (film code 4 1 07, Estar thick 
base). Rolls: VPS 120, VPS220, VPS620 (film code 60 1 0, acetate base), VPS 1 3 5-20, 
Y.PS 1 3 5-36 (film code 5025, acetate base). Long rolls: 3 5mm and 46mm widths 
(film code 5025, acetate base), 70mm and 3 \12 -inch widths (film code 2 1 07, 
Estar base). 

DIFFUSE RMS GRANULARITY VALUE :  6 

(Read at a net diffuse density of 1 . 0, using a 48-micrometer aperture, 12X 
magnification. )  

RESOLVING POWER VALUES 
Test-Object Contrast 1 .6: 1 

Test-Object Contrast 1000: 1 
40 lines per mm 

80 lines per mm 

KODAK VERICOLOR II PROFESSIONAL FILM 41 08, TYPE L 

A color-negative sheet film for exposure times of 1 /  50 second to 60 seconds with 
tungsten (3200 K) lamps or, with appropriate filters, by  photolamp (3400 K) or 
daylight illumination. Colored couplers in the film provide automatic color cor
rection and make excellent quality in color reproductions possible without sup
plementary masking. This film can be processed with Kodak Flexicolor Chemicals 
for Process C-4 1 .  The negatives can be printed on Kodak Ektacolor 37 and 74 RC 
Papers or by the Kodak Dye Transfer Process. They can also be used to make 
positive color transparencies on Kodak Ektacolor Pri nt Film 4 1 09 (Estar Thick 
Base) or black-and-white prints on Kodak Panalure Papers. This film is also 
available in 120 size. 

SPEED 
Tungsten (3200 K)-ASA 50 (for a 5-second exposure) 

The effective speed depends upori the il lumination level and exposure time. 
The number given m each case is for use with meters marked for ASA speeds. 

Light Source Filter No. Exposure Time Effective Speed 

None 1 / 50 to 1 / 5 sec ASA 80 
None I sec ASA 64 

Tungsten (3200 K) None 5 sec ASA 50 
None 30  sec ASA 3 2  
None 60 sec ASA 25 

Set the meter calculator tentatively for a speed of 50, which applies to a 5-
sccond exposure. Calculate a tentative exposure t ime for the desired lens opening. 
If this time is much shorter or much longer than 5 seconds, select from the 
table the effective speed which applies. Use this value to determine the correct 
exposure time at the desired lens opening. 

Photolamps 3400 K 
Daylight 

8 1 A  
858 

1 sec 
l / 50 sec 

(50 (with filter) 
(50 (with filter) 
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CAUTION 
D o  not expose Kodak Vericolor II  Professional Film, Type L ,  for times shorter 
than 1/50 second or longer than 60 seconds, because the resulting negatives may 
contain color reproduction errors that cannot be corrected satisfactorily in the 
printing operation. For short exposures, use Kodak Vericolor II Professional Film 
4 1 07, Type S. If, however, a higher contrast result is desired for commercial 
applications, Type L filtn can be exposed with electronic flash and an SSC filter 
at a speed rating of ASA 50. The resulting negatives will require a filter pack 
slightly different from that used for negatives produced with the normal light 
source. 

LIGHT SOURCES AND FILTERS 
To avoid large changes in the filter pack used l ater during color pnntmg, i t  is 
desirable to bring all negatives to approximately the same balance. Therefore, 
negatives expose.d by photolamp (3400 K) or daylight illumination should be 
brought close to the same balance as negatives exposed with tungsten (3200 K) 
lamps by use of the filters listed in the table above. 

INCLUSION OF GRAY CARD OR GRAY SCALE IN SCENE 
As an aid in  determining the exposures required in making prints from Vericolor II 
negatives, a neutral gray card having a reflectance of about 1 8 % ,  such as the gray 
side of the Kodak Neutral Test Card, should be photographed with the subject. If 
possible, the card should be placed along the edge of the scene area in such a 
position that it receives the full subject lighting but does not interfere with the 
actual picture and can be trimmed off the final prints. Otherwise, the card should 
be photographed, with the full subject lighting, on a separate sheet of Vericolor 
II Professional Film, which should be p rocessed at  the same time as the negatives. 

PROCESSING 
Professional photographic laboratories offer processing and printing services for 
Vericolor II  Professional Films. The Type L films are not processed or printed 
by Kodak Processing Laboratories; they do, however, offer a development-only 
service for the 120-size Type L film. Film in sheets and short rolls can be pre
cessed efficiently in sink-line equipment with Kodak Flexicolor Chemicals for 
Process C-4 1 .  

FILM SIZES AVAILABLE 
Sheets (inches): 21� x 3 V<i ,  4 x 5,  5 x 7 ,  8 x 1 0, and 1 1  x 14 (film code 4 1 08 
Estar thick base). Rolls: VPL120 (film code 60 1 3 .  acetate base). No long rolls. ' 

DIFFUSE RMS GRANULARITY VALUE: 7 
(Read at a net diffuse density of 1 .0, using a 48-micrometer aperture, 1 2X mag
nification). 

RESOLVING POWER VALUES 
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KODACOLOR II FILM 

A color negative rol l film for exposure by daylight, electronic flash or blue flash
bulbs. The negatives can be used to obtain color prints and enlargements, or they 
can be printed on Kodak Ektacolor 37 and 74 RC Papers. Transparencies can 
be made on Kodak Ektacolor Print Film 4 1 09 (Estar Thick Base) or Kodak Ekta
color Slide Film 502S. Kodacolor Sl ides in  2 x 2-inch mounts can be ordered 
through photo dealers. 

SPEED 
The number given after each light source is based on a n  ANSI Standard and is 
for use with meters and cameras marked for ASA speeds. 

Light Source Speed With Filter Such as: 

Daylight ASA 1 00 None 
Photolamp (3400 K) ASA 32 Kodak Photoflood Filter No. SOB 
Tungsten (3200 K) ASA 25 Kodak 3200 K Filter No. SOA 

Note: Exposure times longer than 1 second may require an increase in exposure 
to compensate for the reciprocity charactristics of this film. Consul t  reciprocity 
table in  this section. 

DAYLIGHT EXPOSURE TABLE 
Lens openings with shutter at 1 / 1 25 second. 

For the hours from 2 hours after sunrise to 2 hours before sunset. 

Bright or Bright or 
Hazy Sun on Hazy Sun Weak, Hazy Cloudy 
Light Sand (Distinct Sun (Soft Bright Heavy Open 

or Snow Shadows) Shadows) (No Shadows) Overcast Shade''' 

fl 16  fl 1 1  t f/ S f/ 5 .6  

'''Subject shaded from the sun but lighted by a large area of sky. 
H/ 5.6  for backlighted close-up subjects. 

FLASH 

f/4 f/4 

For flash pictures with this film use blue flashbulbs without a f i l ter. With zirco
nium-filled dear flashbulbs (AG-1  and M3) use a fi l ter such as the Kodak Photo
flash Filter No. SOD, over the camera lens. With all other clear flashbulbs, use a 
No. SOC Filter. Divide the p roper guide number by the flash-to-subject distance 
in feet to determine the f-number for average subjects. Use Vi stop larger for 
dark subjects, 'h stop smaller for l ight subjects. 

GUIDE NUMBERS* FOR FLASHBULBS 
For Blue Flashbulbs (or Clear Flashbulbs with a No. SOC or No. SOD Filter) 

Between- Focal-
Lens Syn- M3B:J: Plane 6B§ 

Shutter chroni- Flash- AG- SB§ Shutter or 
Speed zation cube lBt M2B:J: 25B:J: Speed 26B§ 

Open X or F 90 1 3 0  1 20 lSO  1 / 25-1 / 3 0  lSO  1/25-1 /30  
1 / 25-1 /30  M 60 90  NR'' * 1 70 1 /5 0-1 /60 1 3 0  
1 / 50-1 / 60 M 60 90  N R  1 60 1 /1 00-1 / 1 25 85 

1 / 1 00- 1 / 1 25 M 50 75 N R  1 3 0 1 / 200-1 /250 60 
1/200- 1 / 250 M 38  65 NR 1 1 0 1 /400- 1 / 500 40 
1 /400-1 / 500 M 3 2  5 0  N R  8 0  1 / 1 000 3 0  

(Continued 011 following page) 
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*For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors arc 
used, divide these guide n umbers by  2. 
Bowl-shaped polished reflector sizes: 1'2-inch; + 3 -inch; §4- to 5-inch. 
'":'NR = Not Recommended. 

These values are intended only as guides for average emulsions. They must be 
changed to suit individual variations in synchronization, battery, reflector, and 
bulb position i n  the reflector. 

CAUTION 
Since bulbs may shatter when flashed, the use of a flashguard over the reflector 
is recommended. Do not flash bu lbs in an explosive atmosphere. 

FI LL-IN FLASH 
Blue flashbul bs are .helpful in l ightening the harsh shadows usual l y  found in 
maki ng close-ups in bright sunl ight. A typical exposure is f/22 at 1 / 25 or 1 / 30  
second with the subject 8 to 1 0  feet away. 

ELECTRONIC FLASH GUIDE NUMBERS 
This table is i ntended as a start ing point  in determining the correct guide num
ber.  It is for use with equi pment rated i n  beam candlepower-seconds (BCPS) or 
effective candlepower-seconds (ECPS). Divide the proper guide number by the 
fl ash-to-subject disUrnce i n  feet to determine the f-number for average subjects. I f  
color prints are consistently bl uish, use  a filter such as the  Kodak Light Balancing 
Filter No. 8 l B over the camera lens and increase exposure 113 stop. 

Output of Unit 350 500 700 1 000 1 400 2000 2800 4000 5600 8000 
(BCPS or ECPS) 

G uide Feet 40 50 60 70 85  1 00 1 20 1 40 1 7 0  200 
Number 
for Tria l  Meters 1 2  15 1 8  2 1  26  30  3 6  4 2  5 0  60 

CAUTION 
Do not use shutter speeds longer than I/ 50 �econd; otherwise, results may be 
influenced by i l lumination other than the electronic flash. 

COPYING AND CLOSE-U P  WORK 
Jn  copyi ng, the use of an i ncident-light meter or a reflected-light meter with a 
gray card is recommended for determining exposures. ] f  the camera lens is ex
tended for focusing on a subject closer than 8 t imes the focal  length of the lens, 
al low for the decrease i n  effect ive lens opening. 

PHOTOLAMP (3400 K) EXPOSURE TABLE 
For two new 500-watt reflector-type photolamps (3400 K) a t  the same d istance 
from the subject: fi l l- in  l ight close lo camera a t  camer:-i height ; ;  m:-iin  l ight on 
the other side of camera a t  45 degrees to camera-subject axis and 2 to 4 feet 
higher than fill- in l i ght. A No. SOB Filter should be used over the camera lens. 

Lamp-to-Subject Distance 4 1h ft 6 ft 

Lens Opening at 1 / 25 or 1 / 3 0  Second f/4 f/2.8 

Note: This table is  for new lamps only. After b urning l amps hour, use Yz stop 
larger; after 2 hours, 1 full  stop larger. 

(Co11ti11ucd 011 followi11g page) 
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PROCESSING 
Kodacolor I I  Fi lm is developed by Kodak and other laboratories on orders placed 
through photo dealers. Some l aboratories, including Kodak, also provide direct 
mail  service whereby you can mail exposed film to the laboratory and have it 
returned directly to you. See your dealer for the special mailing devices required. 
Do not mail film without an overwrap or special mailing device intended for 
this purpose. Kodak Flexicolor Chemicals for Process C-41 ,  available in kit 
form ( ! -pint size) and as individual components in larger sizes, can be used 
to process this film. 

FILM SIZES AVAILABLE 
C l l 0- 1 2, C l l 0-20, C 1 1 6, C 1 20, C126-12, C 1 26-20, C127, C 1 35-24, C135-36, 
C6 1 6, C620, C828. 
DIFFUSE RMS GRANU LARITY VALUE: 5 
( Read at a net diffuse density of 1 .0, using a 48-micrometer aperture, J 2X mag
fication.) 

RESOLVING POWER VALUES 
Test-Object Contrast 1.6: 1 
Test-Object Contrast 1000: I 

50 lines per mm 
J OO J ines per mm 
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KODACOLOR 400 FILM 

A high-speed, color negative roll film that can be used with daylight and most 
types of exist ing low-level i l lumination as wel l as with supplementary flash. It i s  
color-balanced for daylight, blue flashbulbs, a n d  electronic flash, b u t  its sp�cial 
sensitizing characteristics minimize the photographic difference among vanous 
li!:!ht sources so that conversion filters are not necessary to produce pleasing 
a�d acceptable color prints. This film is  excellent for dimly lighted subjects, for 
fast action, for extending the distance range for flash pictures, and for subjects 
requi ring good depth of field or high shutter speeds. For critical use correction 
filters can be used for photolamp and tungsten i llumination . 

SPEED 
The number given after each l ight  source is based on an ANSI Standard and is  
for use with meters and cameras marked for ASA speeds. 

Light Source 

Daylight 
Photolamp (3400 K) 
Tungsten (3 200 K) 

Speed 

ASA 400 
ASA 1 2 5  
ASA 1 00 

With Filter Such as: 

None 
Kodak Photoflood Filter No. SOB 

Kodak 3 200 K Filter No.  80A 

Note: Exposure times longer than 1 second may require an increase i n  exposure 
to compensate for the reciprocity characteristics of this film. See the reciprocity 
table elsewhere in this section. 

DAYLIGHT EXPOSURE TABLE 

Shutter Speed 

1/500 Second 1/250 Second 

Bright or Hazy Sun on 
Light Sand or Snow 

Bright or Hazy Sun Cloudy Bright Heavy Open 
(Distinct Shadows) (No Shadows) Overcast Shade 

f/ 1 6  f/ 1 6 *  f/ 8 f/5.6 f I 5.6t 

•:• f/8 for backl ighted close-up subjects. 
·iSubject shaded from the sun, but lighted by a large area of sky. 

EXISTING-LIGHT TABLE 

Subjects 

Well-lighted interiors 

Dimly lighted interiors 
(details in dark objects barely visible) 

ELECTRONIC AND BLUE FLASH EXPOSURE 

Shutter Speed Lens Aperture 

1 / 3 0  f/2.8 

1 / 3 0  f/2.0 

No filter requi red. Guide numbers may be calculated on the basis of the film 
speed of ASA 400. Determine the f-number by dividing the guide number for 
your reflector and bulb or electronic flash u nit by the distance in feet from the 
flash. to your subject. Use these numbers as guides-if your flash negatives are 
consistently underexposed, use a lower guide riumber; if overexposed use a 
higher guide number. 

' 
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PROCESSING 
Kodacolor 400 Film is  developed by Kodak and other laboratories on orders 
placed through photo dealers. Some laboratories, including Kodak, also provide 
direct mail service whereby you can mai l  exposed fi lm to the laboratory and 
have it returned direct ly to you. See your dealer for the special mail ing devices 
required. Do not mai l  film without an overwrap or special mail ing device intended 
for this purpose. Kodak Flexicolor Chemicals for Process C-4 1 ,  available in  kit 
form(l-pint size) and as individual components in larger sizes, can be used to 
process this film. 

FILM SIZES AVAILABLE 
CG ! I 0- 1 2, CG l l 0-20, CG 1 20, CG ! 35-24, CG 1 35-36. 
DIFFUSE RMS GRANULARITY VALUE:  8 
(Read at a net diffuse density of 1 .0, using a 48-micrometer aperture, 1 2X magni
fication.) 

RESOLVING POWER VALUES 
Test-Object Contrast 1 .6 : 1  
Test-Object Contrast 1 000 : 1  

4 0  lines per m m  
63 lines per m m  
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KODAK E KTACH ROME 64 PROFESSIONAL FILM 61 1 7  (Dayl ight) 

A color-reversal sheet film balanced for exposure in dayl ight and designed for 
Process E-6 to produce color transparencies. The transparencies can be vie'Yed 
by transmitted l ight or projection, and can be printed in color by photomechamcal 
methods or by the other accepted photographic methods. This film i s  also avail
able as Kodak Ektachrome 64 Professional Film (Daylight) in  1 3 5-36 and 120 
sizes. This professional film i s  color-balanced for direct viewing with the standard 
5000 K light source adopted by the Amencan National  Standards Institute (ANSI 
Standard PH2. 3 1 - 1960) . 

IMPORTANT 
These instructions are based on average emulsions used under average condi
tions. Information applying to film of a specific emulsion number is given on 
the instruction sheet packaged with the film. The effective speed can be ASA 50, 
64, or 80. 

SPEED 
The number given after each light source is based on an ANSI Standard and is 
for use with meters and cameras marked for ASA speeds. 

Light Source Speed With Filter Such as: 

Daylight None 
Photolamp (3400 K) 
Tungsten (3 200 K) 

ASA 64 
ASA 20 
ASA 1 6  

Kodak Photoflood Filter No. SOB 
Kodak 3200 K Filter No. SOA 

Note: Exposure times longer than 1 / 1 0 second may require an il)crease in  expo
sure to compensate for the reciprocity characteristics of this film. Consult  recipro
city data elsewhere i n  this section. 

DAYLIGHT EXPOSURE TABLE 
Lens openings with shutter at  1 / 125  second. 

For the hours from 2 hours after sunrise to 2 hours before sunset. 

Bright or Bright or 
Hazy Sun on Hazy Sun Weak, Hazy Cloudy 
Light Sand (Distinct Sun (Soft Bright Heavy Open 

or Snow Shadows) Shadows)* (No Shadows) Overcast Shadet 

f/ 1 6  f/ 1 1  f/ 8 f/5.6 f/4 f/4 

*With backlighted close-up subjects, use f/5.6. 
·i·Subject shaded from sun but l ighted by a large area of clear, unobstructed sky. 

LIGHT SOURCES 
Jn general, best color rendering i s  obtained in  clear or hazy sunlight. Other l ight 
sources may not give equal ly good results even with the most appropriate filters. 

The b luish cast which is otherwise evident in pictures taken in  shade u nder a 
clear blue sky can be minimized by the use of a skylight fi l ter, which requires no 
increase in exposure. The fi lter is also useful for reducing bluishness in pictures 
taken on an overcast clay and in distant scenes, mountain views, sunlit snow 
scenes, and aerial photographs. 

LONG EXPOSURES 
At exposure times of 1 / 1 0 second -or longer to daylight i l lumination, refer to 
reciprocity data elsewhere i n  this section. Under such conditions, it may be 
preferable to use Kodak Ektachrome 50 Professional Film (Tungsten} with a 
Kodak Filter No. 858. 

(Continued 011 following page) 
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FLASH 
For flash pictures with this film use blue flashbulbs without a filter. With zirco
nium-filled clear flashbulbs (AG- 1 and M3) u se a filter such as the Kodak Photo
flash Filter No. 80D, over the camera lens. With all other clear flashbulbs, use a 
No. 80C Filter. Divide the proper guide number by the flash-to-subject distance 
in feet to determine the f-number for average subjects. Use 'h stop l arger for 
light subjects. 

GUIDE NUMBERS* FOR FLASHBULBS 
For Blue Flashbulbs (or Clear Flashbulbs with a No. SOC or No. SOD Filter) 

Between- 3� or 50� Focal-
Lens Syn- M3Bt in a 12- Plane 6B§ 

Shutter chroni- SB§ 2B Inch Bowl Shutter or 
Speed zation M2Bt 25B§ 22B Reflector Speed 26B§ 

Open 
X or F 100 1 50 1 80 1 /25- 1 / 3 0  1 4 0  1 /25-1/30 

1 / 2 5- 1 /30 M NR** 1 3 0  1 70 260 1 /50-1 /60 1 00 
1 / 50-1 /60 M NR 1 30 1 60 (Use 1 / 25 1 / 1 00-1 / 125 70 

1 1 I 00- 1 / 125 M NR 1 10 1 40 or 1 /200- 1 /250 50 
1 /200-1 /250 M NR 85 100 Slower) 1 I400-1 / 500 34 
1 / 400-1/500 M NR 65 7 5  1 / 1 000 24 

*For use with bowl-shaped polished reflectors. If shallow cylindrical reflectors are 
are used, divide these guide n umbers by 2. 

Bowl-shaped polished reflector sizes: + 3-inch; §4- to 5-inch. 
�Clear bulbs are listed because blue bulbs are not available. Use with a No. 80C 

Filter. 
* *NR = Not Recommended. 

These values are intended only as guides for average emulsions. They must be 
changed to suit individual variations in synchronization, battery, reflector, and 
bulb position in the reflector. 

CAUTION 
Since bulbs may shatter when flashed, the use of a flashguard over the reflector 
is recommended. Do not flash b ulbs in  an  explosive atmosphere. 

ELECTRONIC FLASH GUIDE NUMBERS 
This table is intended as a starting point i n  determining the correct f!Uide number. 
It is for use with equipment rated in beam candlepower-seconds ( BCPS) or effec
tive candlepower-seconds (ECPS). Divide the proper guide number by the flash
to-subject distance in feet to determine the f-number for average subjects. 

Output of Unit 350 500 700 1000 1400 2000 2SOO 4000 5600 sooo 
(BCPS or ECPS) 

Effective Film Speed ASA 50 

Guide Feet 30 3 5  40 50 60 70 85 1 00 1 20 140 
Number 
for Trial Meters 9 1 1  1 2  1 5  1 8  21 26 30 36 42 

Effective Film Speed ASA 64 

Guide Feet 32 40 45 55 65 80 95 1 1 0 130  1 60 
Number 
for Trial Meters 1 0  1 2  1 4  1 7  20 24 29 33  40 50 

(Continued on following page) 
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Effective Film Speed ASA 80 

Guide Feet 3 5  45 55 65 75 90 1 1 0 1 3 0  1 50 1 80 
Number 
for Trial Meters 1 1  1 4  17  20 22 27 33 40 46 55 

Do not use shutter speeds longer than 1/50 second; otherwise, results may be 
i nfluenced by i l lumination other than electronic flash.  I f  you r  transparencies are 
consistently bluish, use a CC05Y or CC I OY fi lter over the camera lens. Increase 
exposure 113 stop if a CC lOY filter is  used. 

PROCESSING 
Chemicals for preparing a complete s e t  of processing solutions are i n  the Kodak 
Ektachrome Film Processing K it,  Process E-6 .  The kit is available in 1 -pint (con
taining two each of 1 -p int  units of each developer) and I -gallon sizes. Chemicals 
are also available as separate units i n  larger sizes. 

FILM SIZES AVAILABLE 
Sheet (inches): 4 x 5 ,  5 x 7, 8 x 10,  and 1 1 x 14 .  Also 9 x 12 centimeters. 

Rolls: EPR 1 3 5-36 (film code 5 0 1 7 )  and EPR 1 20 (film code 6 0 1 7) .  
DIFFUSE RMS GRANULARITY VALUE :  12 
(Read at a gross diffuse density of 1 .0, using a 48-micrometer aperture, l 2X magni
fication.) 
RESOLVING POWER VALUES 

Test-Object Contrast 1 .6 :  I 
Test-Object Contrast 1 000: 1 

50 l ines per mm 
1 25 l ines per mm 

------------------·---- ---�-�=�----

KODAK EKTACHROME 200 PRO FESSIONAL FILM (Dayl ight) 

A high -speed color-reversal film recommended for col or photography of fast 
action, interiors l ighted by daylight and other dimly l i ghted subjects, c l ose-ups 
that require the utmost depth of field, etc. It i s  color-balanced for exposure to 
dayl ight, blue flashbulbs, and electronic-flash i l l umination. No fi lters are req uired 
with any of these l ight · sources. In general, for fluorescent i llumi nation and arc 
lamps, this film is preferable to the tungsten film. When processed, this film pro
duces color' transparencies suitable for projection, d irect viewing. or use as originals 
for color prints. This professional film i s  color-bafoncecl for direct viewin� with 
the standard 5000 K l ight source adopted by the A merican National Standards 
I nstitute (ANSI Standard PH2. 3 1 - 1 960). 
IMPORTANT 
1:'hese instructic.:ins are b!1sed on average emulsions used under aver;:ige condi-t 1ons. Infor.mat1on ;:ipplymg to film of a srecifi c  emulsion number is  given on the mstruct1on sheet packaged with the fi lm.  The effective speed can be ASA 1 60, 200, or 250. 

(Continued on fol/011 ·ing page) 
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SPEED 
The number given after each l ight somce is based on an ANSI Standard and is 
for use with meters and cameras marked for ASA speeds. 

Light Source 

Daylight 
Photolamp (3400 K) 
Tungsten (3200 K) 

Speed 

ASA 200 
ASA 64 
ASA 50 

With Filter Such as: 

None 
Kodak Photollood Fi l ter No. SOB 
Kodak 3200 K Filter No. 80A 

Note: Exposures 1 / 1 0  second and longer may require filtration and exposure com
pensation. See reciprocity data  elsewhere in this section. 

Because of its extreme speed, this fil m  is  easy to overexpose under bright sun
l ight conditions. 

Leaf shutters have the higher speed settings calibrated for the maximum lens 
openings. They are relatively more efficient at smaller lens openings, and so 
pass more l ight than calculated. Therefore, under lighting conditions that call for 
small lens openings at higli shutter speeds, use an opening 1/2 stop smaller than 
that indicated by an exposure meter. The following table makes al lowance for 
th is shutter efficiency effect. 

DAYLIGHT EXPOSURE TABLE 
For average frontlighted subjects in daylight from 2 hours after sunrise to 
2 hours before sunset. 

Lens opening with shutter at 1/250 second 

Bright or Bright or 
Hazy Sun on Hazy Sun Weak, Hazy Cloudy 
Light Sand (Distinct Sun (Soft Bright Heavy Open 

or Snow Shadows)''' Shadows) (No Shadows) Overcast Shadet 

f/22+ f/ 1 6 +  f l  1 1  f/8 fl 5 .6 f/5.6 

''With backl ighted close-up subjects, use f/ 8 .  
!Subject shaded from sun but lighted by a l arge area  of  clear, u nobstructed sky. 
+Wi th blade-type shutters, correct for h igh speed and small apertures. 

FILL-IN FLASH 
Blue flashbulbs are a.lso helpful in lightening the harsh shadows u sually found 
in making close-up in  bright sunlight. A typical exposure is  f/22 at  l / l 00 second, 
with the subject 8 to 10 feet away. When you use a camera with a blade-type 
shutter, electronic flash is a good fi l l-in source for this film, as i t  can be synchron
ized more easily than f lashbulbs at 1 / 1 00 second. 

FLASH 
For flash pictures with this film use blue flashbulbs without a filter. With zirco
ni um-filled clear flashbulbs (AG- 1  and M3) use a filter such as the Kodak Photo
flash Fi lter No. SOD over the camera lens. With a l l  other clear flashbulbs use a 
No. SOC Fi lter. Divide the proper guide numbers by the flash-to-subject distance 
i n  feet to determine the f-number for average subjects. Use lh stop larger for 
dark subjects, 1/2 stop smaller for light subjects. 

(Co11ti1111cd 011 following page) 
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GUIDE NUMBERS* FOR FLASHBULBS 
For Blue Flashbulbs (or Clear Flashbulbs with a No. SOC or No. SOD Filter) 

Between- Focal-
Lens Syn- M3B:J: Plane 6B§ 

Shutter chroni- Flash- AG- SB§ Shutter or 
Speed zation cube 1Bt M28i= 258§ Speed 268§ 

Open 
X or F 1 30 1 80 170 260 1 / 25- 1 / 3 0  260 

1 / 25- 1 / 30 
1 /25- 1 / 3 0  M 85 1 3 0  NR''' * 240 1 / 50-1 /60 1 80 
1/50- 1 / 60 M 85 1 3 0, NR 220 1 / 100- 1 / 125 1 20 

1 / 1 00-1 / 1 25 M 70 1 1 0 NR 1 80 1/200-1 /250 85 
I /200-1 /250 M 55 90 NR 1 50 1/400- 1 / 500 60 
1/400- 1 / 500 M 45 70 NR 1 1 0  1 / 1 000 42 

*For use with bowl-shaped polished reflectors. I f  shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 

Bowl-shaped polished reflector sizes: t2-inch; +3 -inch; §4- to 5-inch. 
These values are intended only as guides for average emulsions. They must be 
changed to suit individual variations in synchronization, battery, reflector, and bulb 
position in the reflector. 

CAUTION 
Since bulbs may shatter when flashed, the use of a flashguard over the reflector 
is  recommended. Do not flash bulbs in an explosive atmosphere. 

ELECTRONIC FLASH GUIDE NUMBERS 
This table is intended as a starting point in determining the correct guide number. 
l t  is for use with equipment rated in beam candlepower-seconds (BCPS) or effec
tive candlepower-seconds (ECPS). Divide the proper guide number by the flash
to-subject distance in feet to determine the f-number for average subjects. 

Output of Unit 
(BCPS) 

350 500 700 1000 1400 2000 2800 4000 5600 8000 

G uide 
Number 
for Trial 

G uide 
Number 
for Trial 

Guide 
Number 
for Trial 

Feet 55 

Meters 1 7  

Feet 60 

Meters 1 8  

Feet 65 

Meters 20 

Effective Film Speed ASA 160 

65 75 

20 22 

90 

27 

1 1 0 130  

33 40 

150  1 80 2 1 0  250 

46 55 65 75 

Effective Film Speed ASA 200 

70 85  1 00 120 140 170 200 240 280 

2 1  2 6  3 0  3 6  42 5 0  60 7 0  85 

Effective Film Speed ASA 250 

80 95  1 10 1 3 0  1 60 190 220 260 320 

24 29 33 40 40 60 65 80 95 

Do not use shutter speeds longer than 1/50  second; otherwise, results may be 
influenced by i llumination other than electronic flash. If  your transparencies are 
consistently bluish, use a CC05Y or CC l OY filter over the camera lens. Increase 
exposure 1/3 stop if  a CCl OY filter i s  used; 
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PROCESSING 
Chemicals for preparing a complete set of processin� s_

olutio
_
ns are. in the  Kodak 

Ektachrome Film Processing Kit, Process E-6. The kit 1s available
_ 

111 1 -pmt (�on
taining two each of I -pint units of each developer) and I -gallon sizes. Chemicals 
are also available as separate units in larger sizes. 

FILM SIZES AVAILABLE 
EPD I 3 5-36 (film code 5036), EPD 1 20 (film code 6036). 

DIFFUSE RMS GRANULARITY VALUE: 13 
(Read at a gross diffuse density of 1 .0, using a 48-micromcter aperture, 12X 
magnification). 

RESOLVING POWER VALUES 
Test-Object Contrast 1 .6: I 
Test-Object Contrast 1 000: I 

50 lines per mm 
I25 lines per mm 

KODAK EKTACHROME 50 PR OFESSI ONAL 
FILM 61 1 8  (Tungsten) 

A color-reversal sheet film balanced for exposure to 3200 K tungsten lamps and 
designed for Process E-6 to produce color transparencies. The transparencies are 
color-balanced for direct viewing with the standard 5000 K light source adopted 
by the American National Standards Institute and can be used for photomechan
ical reproduction. Duplicate transparencies and reflection prints can be made by 
using the standard photographic methods described elsewhere in this section. 

EXPOSURE WITH 3200 K TUNGSTEN LAMPS 
The intended exposure range for this film is 1 / 1 0  second to I OO seconds. Under 
studio conditions the average exposure time to tungsten lamps is about 5 seconds. 
Therefore, this sheet film is color-balanced at a 5-second exposure time with 
3200 K tungsten lamps and usually no color correction (CC) filters are necessary 

(Co11ti1111ed 011 fol/0H·i11g page) 

1 65 



The Compact Photo-Lab-Index 

to obtain good color balance. Pictures taken at  shorter or longer exposur!! ti�es 
usually require CC filters to correct for color balance due to the reciprocity 
characteristics of the film. The instruction sheet in each box of sheet film h as the 
following supplementary information for the particular emulsion number of 
fi lm within the box: 

1. The effective ASA speed of the film at an exposure time of 5 seconds with 
3200 K tungsten lamps is specified. 

2. The effective ASA speed of the film and suggested reciprocity correction 
CC filter(s) at exposure times of 1/2 and 30 seconds with 3200 K tungsten l amps 
are specified. The ASA speed includes the exposure increase required by the 
CC filter(s). 

EXPOSURE WITH OTHER LIGHT SOURCES 
This film is balanced for 3200 K tungsten lamps. Other light sources may not give 
equally good results even with the most appropriate filters. If  3400 K photolamps 
are used, apply the supplementary information data on the instruction sheet plus 
a Kodak No. 81 A Filter and increase the exposure 1/3 stop. If daylight i l lumina
tion is used, apply the supplementary data plus a Kodak No. 85B Filter and 
increase the exposure 21i stop. 

TRIAL EXPOSURES 
For the best color balance with your equipment and process, minor adjustments 
in speed and color balance may be  necessary, even at a 5-second exposure time. 
Use trial exposures to determine these adjustments. 

SPEED SETTINGS 
The ASA settings apply to incident-light readings taken from the subject position, 
and to reflected-light readings from the camera position. For interior scenes, take 
a reading from the camera position only if both subject and background have 
about the same brightness: Otherwise, take the reading from a gray card of 
18 % reflectance* held close to the subject, facing halfway between the camera 
and the main light. Divide the speed by 2 i f  the reading is taken from the palm 
of the hand or the subject's face; divide it by 5 if  the reading is taken from a 
white card of 90% reflectance .*  Set the meter calculator as for a normal subject. 
When a card or the palm of the hand is used, or when incident-light readings 
are made, allow Vi stop more exposure for dark subjects; 1/2 stop less for 
lig.ht  subjects. 

*The Kodak Neutral Test Card, which has a gray side of 1 8 %  reflectance and a 
white side of 90% reflectance, is recommended. I n  daylight, follow the instruc
tions packaged with the card. 

COPYING AND CLOSE-UP WORK 
Jn copying, the use of a gray card as described above is recommended for deter
mining exposures. Whenever the subject is closer than 8 times the focal length . 
of the lens, allowance should be made for the decrease in effective lens opening 
due to bellows extension. 

PROCESSING 
Chemicals for preparing a complete set of processing solutions are in the Kodak 
Ektachrome Film Processing Kit, Process E-6. The kit is available in I -pint (con
taining two each of I -pint units of each developer) and I -gallon sizes. Chemicals 
are also available as separate units in larger sizes. 

FILM SIZES AVAILABLE 
Sheets (inches): 3% x 4 % ,  4 x 5,  5 x 7, 8 x 1 0  and 1 1  x 14. Also 9 x 1 2  
centimeters: Rolls: EPY I 3 5-36 (film code 5 0 I 8) and EPY I 20 (film code 60I 8). 

(Continued 011 following page) 
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KODAK EKTACHROME 50 PROFESSIONAL FILM (Tungsten) 
IN ROLLS 

This film in 1 35-36, 120, and long roll sizes is color balanced for exposure times 
from 1 / 3 0  to 1 second. The instruction sheet packaged with the film indicates 
the effective ASA speed of that particular emulsion. The speed can be 40, 50, 
or 64. When the speed is ASA 50, the table below indicates the speed and 
fi l ter suggestions for other light sources. Adjust the speed values in the table 
accordingly when the indicated effective speed is other than 50. 

Light Source 

Tungsten (3200 K) 
Photolamp (3400 K) 
Daylight 

Speed 

ASA 50 (at 1h sec) 
ASA 40 (at Y2 sec) 

ASA 40 (at 1/60 sec) 

DIFFUSE RMS GRAN U LARITY VALUE:  1 1  

Filter 

None 
8 1 A  
85B 

(Read at a gross diffuse density of 1 .0, using a 48-micrometer aperture, 12X 
magnification.) 

RESOLVIN G  POWER VALUES 
Test-Object Contrast 1 .6 : 1 
Test-Object Contrast 1000: 1 

50 lines per m m  
125 lines per m m  
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KODAK E KTACHROME 1 60 PROFESSIONAL FILM (Tungsten) 

A high-speed color-reversal roll film balanced for exposure with tungsten (3200 K) 
lamps. It  is a special-purpose, high-speed film intended primarily �or 

_
use under 

existing tungsten light conditions. With most types of fluorescent l!ghtmg or arc 
lamps Kodak Ektachrome 200 Professional Film (Daylight) will give more satis
factory results. When processed, this film produces positive color transparencies 
suitable for projection, direct viewing, or use as originals for color prints. This 
professional fi lm is color-balanced for direct viewing with the standard 5000 K 
l ight source adopted by the American National Standards Institute (ANSI Stan
dard PH2. 3 1 - 1 960). 

�MPORTANT 
These instructions are based on average emulsions used under average conditions. 
Information applying to film of a specific emulsion number is given on the instruc
tion sheet packaged with the film. The effective speed can be ASA 1 25,  1 60, or 200. 

SPEED 
The number given after each l ight source is  based on an ANSI Standard and is 
for use with meters and cameras marked for ASA speeds. 

Light Source Speed With Filter Such as: 

Tungsten (3200 K) 
Photol amp (3400 K) 
Daylight 

ASA 1 60 
ASA 125  
ASA 1 00 

None 
Kodak No. 8 1 A  
Kodak No. 85B 

Note: Exposures longer than 1 / 1 0  second may require filtration and exposure 
compensation. See reciprocity data elsewhere in this section. 

TUNGSTEN (3200 K) REFLECTOR-TYPE LAMP EXPOSURE TABLE 
Based on the use of two 3200 K reflector-type lamps-one as a fi l l-in light close 
to camera at lens level, the other as the main light 2 to 4 feet h igher and at 45 
degrees from the camera-subject axis. 

Lens Opening at 1/50 or 1 /60 Second f/8 f/5.6 f/4 f/2.8 f/2 

Lamp-to- EAL Lamps Main Light 4 5 V2 8 1 1  1 5 1h 
Subject (G.E.) Fill-in Light 5V2 8 1 1 1 51/2 22 
Distance R-32 Lamps Main Ligh t 5 7 1 0  1 3 1/2 20 
in Feet (Sylvania) Fi l l - in Light  7 1 0  1 3 112 20 28 

Note: These values are intended only as guides. They give a lighting ratio of 
about 3 to 1. For a 2-to- 1 ratio, move the fi l l-in light in  to the same distance 
from the subject as the main l ight and use a Vi -stop smaller lens opening. 

TRIAL EXPOSURE SETTINGS FOR EXISTING-LIGHT SUBJECTS 

Subject 

Home Interiors at Night 
Bright Light 
Average Light 

Shutter Speed (Second) 

Dim Light or Candlelight 

1 / 30 
1 /8*  
1 /4* 

Brightly Lighted Street 
Scenes at Night 

Well-Lighted 
Night or Indoor Sports 
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* Use a tripod or other firm camera support. 

BASIC DAYLIGHT EXPOSURE 
With a filter such a s  the Kodak Wratten Filter N o .  85B, for average subjects in 
bright sunlight: Between f/ 1 1  and f/ 1 6  at 1 / 125 second. 

FLASHBULB GUIDE NUMBERS 
Divide the proper guide number by the flash-to-subject distance in feet to deter
mine the f/number for average subjects. 

GUIDE NUMBERS* FOR BLUE FLASHBULBS AND A NO. 85B FILTER 

Between- Focal-
Lens Syn- M3B:j: Plane 6B§ 

Shutter chroni- Flash- AG- SB§ Shutter or 
Speed zation cube mt M2B:j: 258§ Speed 26B§ 

Open X or F 90 1 30 1 20 1 80 1 / 25-1 / 30 1 7 0  1 / 25- 1 / 30 
1 / 25- 1 / 3 0  M 60 90 NR** 1 80 1 / 5 0- 1 / 60 1 3 0  
1 / 50- 1 / 60 M 60 90 NR 1 60 1 / 1 00- 1 / 1 25 90 

1 / 1 00- 1 / 1 25 M 50 75  NR 1 30 1 /200- 1 /250 60 
1 / 200-1 /250 M 40 65 NR 1 05 I I 400- 1 1 500 45 
1 /400- 1 / 500 M 32 50 NR 80 1 / 1 000 30 

*For use with bowl-shaped polished reflectors. If  shallow cylindrical reflectors are 
used, divide these guide numbers by 2. 

Bowl-shaped polished reflector sizes: t2-inch; t 3-inch ; §4- to 5-inch . 
''"'' NR = Not Recommended. 

CAUTION 
Since bulbs may shatter when flashed, the use of a flashguard over the reflector 
is recommended. Do not flash bulbs in an explosive atmosphere. 

ELECTRONIC FLASH GUIDE NUMBERS 
This table is a starting point in determining the correct guide number for your 
equipment. I t  is based on the use of the Kodak Filter No. 85B. The table is 
for use with equipment rated in  beam candlepower-seconds (BCPS) or effective 
candlepower-seconds (ECPS). Divide the indicated guide number by the flash-to
subject distance in feet to determine the f-number for average subjects. Adjust 
the guide number to fit your requirements. 

Output of Unit 
(BCPS} 350 500 700 1000 1400 2000 2800 4000 5600 8000 

Effective Film Speed ASA 125 

G uide Feet 35 45 5 5  6 5  75  90 1 10 1 3 0  1 50 1 80 
Number 
for Trial Meters 1 1  1 4  1 7  20 22 27 33 40 46 55 

Effective Film Speed ASA 160 

Guide  Feet 40 50 60 70 85 1 00 1 20 1 40 1 70 200 
Number 
for Trial Meters 1 2  1 5  1 8  2 1  26 30 36 42 50 60 

(Continued on fo/lowi11g page) 
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Effective Film Speed ASA 200 

Guide Feet 45 55 65 80 95  1 1 0 130  1 60 1 90 220 
Number 
for Trial Meters 14 17  20 24 29 3 3  40 50 60 65 

Do not use shutter speeds longer than 1/50 second; otherwise, results may be 
influenced by illumination other than e lectronic flash. If your transparencies are 
consistently bluish, use a CC05Y or CC l OY filter, or equivalent, over the camera 
lens. Increase exposure 1h stop if a CC l OY filter is used. 

PROCESSING 
Chemicals for preparing a complete set of processing solutions are in the Kodak 
Ektachrome Film Processing Kit, Process E-6. The kit is available in I -pint (con
taining two each of 1-pint units of each developer) and 1 -gallon sizes. Chemicals 
are also available as separate units in larger sizes. 

FILM SIZES AVAILABLE 
EPT1 35-36 (film code 5037), EPT120 (film code 6037). 

DIFFUSE RMS GRANULARITY VALUE: 1 3  

(Read a t  a gross diffuse density o f  1 .0, using 48-micrometcr aperture, 1 2X 
magnification.) 

RESOLVING POWER VALUES 
Test-Object Contrast 1 .6: 1 
Test-Object Contrast 1000: 1 
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KODAK FIL TEAS FOR KODAK COLOR FILMS 

See film instructions for current recommendations and corresponding speed values. 

Kodak Film 

Daylight Type A Tungsten Type L 

Light Source (Kodachrome, 
Ektachrome, (Kodachrome (Vericolor II 

Kodacolor, and 40, 5070, (Ektach�omc) Professional, 
Vericolor II Pro- Type A) Type L) 

fessional, Type S) 

Daylight None* No. S5 No. S5B No. S5B 

Electronic Not recom- Not recom-
Flash Non et No. S5 mended+ mended 

Blue Not recom- Not recom-
Flashbulbs None No. S5 mended t mended 

Clear No. SOC or Not recom-
Flashbulbs SOD§ No. S IC No. S I C  mended 

Photolamps 
(3400 K) No. SOB None No. S I A  No. S l A  

Tungsten 
(3200 K) Lamps No. SOA No. S2A None None 

''' With reversal color films, a Kodak Skylight Filter No. I A can be used to reduce 
excessive bluishness of pictures made in open shade or on overcast days, or pic
tures of distant scenes, such as mountain and aerial views. 

tlf  results are consistently bluish, use a CC05Y or CC ! O Y  Filter with Kodak 
Ektachrome and Ektachrome Professional Films (Process E-6); use a No. S I B  
Filter with Kodachrome or Kodacolor Films. Increase exposure 1/3 stop when a 
CC 1 OY or S I B  filter is used. 

+ Kodak Ektachrome 1 60 or Ektachrome I 60 Professional Films (Tungsten) can 
be exposed with a No. S5B Filter. 

§ Use No. SOD Filter with zirconium-filled flashbulbs, such as AG- 1 and M3.  

(Co11ti11ucd 01 1  followi11g page) 
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STARTING FILTERS AND EXPOSURE INCREASES* FOR 
TEST SERIES WITH FLUORESCENT ILLUMINATION 

Kodak 
Film 
Type Daylight 

Daylight Type 40M + 
and Type S 30Y 

+ 1 stop 

Type B or 8SB + + 
Tungsten and 30M 
Type L + l OY 

+ Ph 
stops 

Type A 8 5 § +  
30M 

+ lOY 
+ 1 %  
stops 

Type of Fluorescent Lampt 

Warm 
White White 

2oc + 40C+ 
+ 30M 40M 

+ 1  stop + l 1/3 
stops 

40M+ 30M+ 
40Y 20Y 

+ 1  stop + 1  stop 

40M + 30M+ 
30Y l OY 

+ 1  stop + 1  stop 

Warm 
White 

Deluxe 

60C+ 
30M 
+ 1 %  
stops 

l OY 
+ Y3 stop 

No Fil ter 
None 

Cool 
White 

30M + 2.l:i stop 

SOM + 
60Y 

+ l Y3 
stops 

SOM + 
SOY 

+ 1 Y3 
stops 

Cool 
White 
Deluxe 

30C+ 
20M 

+1 stop 

lOM+ 
30Y 

+ 2.l:i stop 

lOM+ 
20Y 

+ 2.l:i stop 

* Increase a meter-calculated exposure by the amount indicated in  the table to 
compensate for light absorbed by the filters recommended. If this makes the 
exposure t ime longer than that for which the film is designed, refer to reciprocity 
data elsewhere in this section for further filter and exposure-time adjustments 
that must  be added to these !amp-quality corrections. 

·rwhen it is difficult or impossible to gain access to fluorescent lamps in order to 
identify the type, ask the maintenance department. 

+ Kodak Wratten Filter No. 8SB. § Kodak Wratten Filter No. 84.  

RECI PROCITY DATA: KODAK COLOR FILMS 

Il lumination (intensity of l ight)  multiplied by exposure t ime equals exposure. You 
may have seen this relationship expressed as I x t = E. G iven this formula, i t  
would appear that when the product o f  the two is  held constant, the photographic 
effect will always be the same. Actually, the sensitivity of a photographic emulsion 

' may change with changes in the i llumination level and the exposure time. 
When the l i ghting is  very weak, and a film requires long exposures, the effective 

speed of an emulsion decreases. For black-and-white films, the loss of effective 
speed is  relatively unimportant because of wide exposure latitude. With multilayer 
color films, on the other hand, it is often necessary to give more than the 
calculated exposure when the light intensity is low and the exposure time is  long. 
Furthermore, since sensitivity changes may be different for each of the three 
emulsion layers, with consequent changes in color balance, it may be necessary to 
use color compensating filters. 

(Continued 011 following page) 
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The Compact Photo-Lab-Index 

RESOLVING POWER. The resolving power of a film refers to the l imit  of the 
abi l i ty of the film to record fine detail distinguishably. Resolving power is  also 
referred to as reso/11 1io11. Jn measu ring resolving power, a parallel-line test chart 
is photographed, usually at a great reduction in size. The lines on the test chart 
are separated by spaces of the same width as the lines. Test charts usually con
tain many target elements of various l ine sizes. Examination of the film i mage 
with a microscope determines the target element with the greatest number of 
l i nes per millimetre which are distinguishable, l ight from dark, in the test film. 
The higher the number of li nes per mill imetre that can be distinguished, the 
higher the resolving power. 

Resolving power values are given for two test-object contrasts (TOC), 1 .6 : 1  
a n d  1 0 0 0 :  I .  T h e  1 000: 1 TOC v<il ue c a n  b e  cl assified b y  descriptive adjectives 
;1ccording to the following chart : 

1000:1 TOC 

50 or below 
63, 80 

1 00, 1 25 
1 60, 200 

250, 320, 400, 500 
630 or above 

Classification 

Low 
Medium 

High 
Very High 

Extremely High 
Ultra High 

MODULATION TRANSFER FUNCTION is a measurement used to describe 
the ability of films, lenses, and other optical components to reproduce the detail 
contained i n  an object. Mod u lation transfer characteristics of a film indicate the 
effects on the microstructure of the image caused by diffusion of light within 
the emulsion. 

To obtain these data, patterns having a sinusoidal variation in i l luminance 
in one direction are exposed onto the fi lm. The "modulation," Mo, of each 
pattern can be expressed by the formula 

Mo = E max - E min 

E m ax + E min 

in which E represents exposure. 

A fter development, the photographic image is scanned in a microdensitometer 
in terms of visual density, the densities of the trace are interpreted in terms of 
exposure, and the effect ive modulation of the image Mi is calculated. The modula
tion transfer factor is the ratio of the modulation of the developed image to 

the modulation of the exposing pattern, or _M i  . The modulation transfer curves 
Mo 

show a plot of this ratio (on a logarithmic scale) as a function of the spatial fre
quency of the patterns i n  cycles per mil l imetre. The films were exposed with the 
specified i l l uminant to spati al ly varying sinusoidal test patterns having an aerial 
image modulat ion of a nominal  35 percent at  the image plane, with processing 
as indicated. 

In  most cases, the photographic modulation transfer values are influenced 
by development adjacency effects and are not equivalent to the true optical modu
lation transfer curve of the emulsion layer in the particular photographic product. 

(Co11ti1111ed 011 folloll 'ing page) 
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By multipl ication of ordinates of the individual curves, the modulation trans
for data for a film can be combined with similar data for the optical system with 
which i t  will be used, to predict the final image-detail characteristics. 

GRANULARITY AND GRAININESS are terms that  are often confused and used 
interchangeably in discussions of the uniformity of silver or dye deposits i n  
photographic emulsions. The granularity of photographic materials is  defined as 
a mathematical summary of the spatial variations of density that are measured 
when numerous readings are made with a densitometer having a sufficiently small 
aperture. Granularity is  a purely objective or measured quantity. Graininess is sub
jective and is often defined as the sensation of nonuniformity in an image that is 
produced in the mind of the observer when the image is viewed. It is usually 
not "seen" in the film image directly, but in enlargements made from that i mage. 

Granularity measurement data are expressed as Diffuse RMS Granularity 
Values. This value represents 1000 t imes the standard deviation of density pro
duced by the granular structure when a uniformly exposed and developed sample 
is scanned with a densitometer calibrated to read American National Standard 
diffuse visual density (PH2. 1 9- 1 959). The measurements, made with a 48-micro
metre diameter aperture, will indicate the magnitude of the graininess sensation 
produced by viewing the diffusely illuminated sample with 1 2X monocular mag
nification. lf the viewing magnification is changed, the rms values may no longer 
correlate with the relative graininess sensation. RMS (root-mean-square) is  a 
mathematical term used to characterize deviations from a mean value. 

Reversal and direct duplicating color films are measured at  a gross diffuse 
density of 1 .00. Negative, internegative, slide, and print color films are measured 
at a net diffuse density of 1 .00. 

The granularity values can also be given graininess classifications according to 
the following chart: 

Diffuse RMS 
Granularity Value 

45, 50, 55 
3 3 ,  36, 3 9, 42 

26, 28, 30 
21 ,  22 ,  24 

1 6, 17 ,  1 8 , 1 9, 20 
1 1 , 12,  1 3 ,  14,  1 5  

6, 7, 8, 9, 1 0  
less than 5.5 

Graininess 
Classification* 

Very Coarse 
Coarse 

Moderately Coarse 
Medium 

Fine 
Very Fine 

Extremely Fine 
M icro Fine 

*Cross-comparisons between negative and reversal films can be misleading. Only 
simi lar types of films should be intercompared. 

(Continued 011 folloiving page) 
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KODAK E KTACHROME CHEMICALS FOR PROCESS E-6 

Process E-6 was developed for the processing of new KODAK EKTACHROME 
Films introduced in the past several years. The Process E-6 chemicals are now 
available in convenient kit form. 

The KODAK EKTACHROME Film Processing Kit ,  Process E-6, contains 
first developer, reversal bath, color developer, conditioner, bleach, fixer, and 
stabilizer. 

All chemicals are supplied as easy-to-mix concentrates, ready to dilute and 
use. They are available separately in larger concentrate quantities. 

Process E-6 offers improved uniformity and process stability for consistently 
high-qual ity results without frequent adjustment of the process. It meets expected 
environmental requirements and, when operated to capacity, uses less water and 
energy than earlier processes. 

Using Process E-6, rol l films can be processed in one-pint tanks, sink lines 
and automatic processors. Sheet films can be processed in sink l ines and auto
matic processors. Following is a Process E-6 summary of steps for one-pint tanks: 

PROCESS E-6 SUMMARY OF STEPS (for 1 -Pint Tanks) 

Total 
Temperature Time 

Solution or Time in at End 
Procedure Remarks cc OF Minutes of Step 

1 .  First 
First 4 steps in total 37 .8 ±0.3 1 00±1h 7 7 *  Developer 
darkness. Tnitial and 3 3 .5-39 92- 1 02 8 2. Washt subseq uent agitation 

3 .  Washt 
in first 3 steps 3 3 .5-39 92- 1 02 9 

4. Reversal 
Bath I nitial only 3 3 .5-39 92- 1 02 2 1 1  

Remaining steps can be done in normal room light. 

5 .  Color I nitial and subsequent 
Developer ;igitation 37 .8± 1 . 1  1 00±2 6 1 7  

6. Conditionerlnitial only 3 3 .5-39 92- 102 2 1 9  

7 .  B leach Initial and subsequent 
agitation 3 3 .5-39 92- 1 02 7 26 

8 .  Fixer Initial and subsequent 
ag.itation 3 3 .5-39 92- 1 02 4 30 

9 .  Wash J nitial and subsequent 
(running agitation 3 3 .5-39 92- 102 6 36  
water 

10.  Stabilizer Init ial only 3 3 .5-39 92- 1 02 37  

1 1 . Dry Remove film from reels; temperature should not exceed 
49°C (120°F) 

''' For initial films through a I-pint set of solutions. See instruction sheet for 
times of subsequent films through the same set of solutions. 

tStill water washes. Alternate wash in running water for 2 minutes. 

(Co111i1111ed 011 folloH·ing page) 
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KODAK FLEXICOLOR CHEMICALS FOR PROCESS C-41 

Process C-4 1 is recommended for the processing of KODACOl.OR TT, KODA
COl.OR 400, and KODAK VERTCOl.OR IT Professional Films. Developed to 
produce color negatives of uniformly high quality, it  makes use of a number of 
KODAK FLEXICOLOR chemicals, available either separately or in convenient 
kit form. 

The KODAK FLEXICOLOR Processing  K i t  (for Process C-4 1 )  includes devel
oper, bleach, fixer, and stabil izer in . quantities sufficient to make one pint of 
solution. The individual chemicals are available for larger amounts of solution. 

The chemicals for Process C-4 1 can be used in small one-pint tanks, rotary 
tubes, sink-l ine processing equipment, and continuous mach ines. Fol lowing is  a 
summary .of steps for processing KODACOLOR II KODACOl.OR 400, and 
KODAK VERICOLOR T I  Professional Films, using the processing kit. 

PROCESS C-41 SUMMARY OF STEPS (for 1 -Pint Tanks) 

Solution or 
Agitation 

Time in 
Procedure Remarks Initial''' Rest Agitate oc OF Minutesi· 

1 .  Developer Total 30  sec 1 3  2 37 .8±0. 1 5  100±1/i 3 1/i 

2. B leach darkness 30 sec 25 5 24-40.5 7 5- 105 61h 

Remaining steps can be done in normal room light. 

3. Wash Running 
water! 24-40.5 75-1 05 3 1/i 

4. Fixer 30  sec 25 5 24-40.5 75-105 61h 

5. Wash Running 
watert 24-40.5 75- 1 05 3 1/i  

6 .  Stabilizer 30  sec 24-40.5 7 5 - 105 1 1h  

7 .  Dry See 
i nstructions 24-43.5 75- 1 10 1 0-20 

*Rap the bottom of the tank firmly on the sink or table to dislodge any air bells. 
Be sure you have read the agitation recommendations elsewhere in these 
instructions. 

tincludes 10-second drain time in each step. 

! Use fresh water changes throughout the wash cycles. Fill the processing tank as 
rapidly as possible from a running water supply for about 4 seconds. When full, 
agitate vigorously for about 2 seconds and drain for about 10 seconds. Repeat 
this full wash cycle. If  desired, use a running water i nflow-overflow wash with 
the cover removed from the tank. 

(Continued on fol/owi11g page) 
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KODAK EKTAPRINT 2 CHEMICALS FOR PROCESSING 
KODAK EKTACOLOR 74 RC PAPER 

These chemicals can be used in  baskets, trays, and tanks for two-solution proces
sing of EKTACOLOR 74 RC Paper. The KODAK EKTAPRINT 2 Processing 
Kit contains a developer and a bleach-fix- in concentrated form to make a 3 1/2 
gallon solution. These and other EKTAPRINT 2 Chemicals are also available 
separately and in  larger concentrate quantities. 

Drum and tube-type processors used for processing EKTACOLOR RC Paper 
req uire KODAK EKTAPRINT 300 Developer. 

Three-solution processing can be employed, if desired, with the addition of 
KODAK EKTAPRINT 3 Stabilizer and Replenisher. 

Following is a summary of steps for tray and basket processing of KODAK 
EKTACOLOR 74 RC Paper. (Tube processing calls for a prewet step before 
developer step to help prevent streaking.) 

SUMMARY OF STEPS FOR TRAY AND BASKET PROCESSES 

Solution Temperature Time Time at End of Step 
or in  (w/optional 

Procedure Remarks oc OF Minutes·:• steps) 

1 .  Developer No. 13 Safelight 
Filter (use 7 1/2 -

wat� bulb) 3 3 ±0.3 9 1 ± 112 3 112  3 112 

(Optional 
stepst) 
a .  C-22 Stop Agitate as 

Bath described 3 0-34 86-93 . 
1 (4 112 ) 

b. Wash Running water (5 112 ) 

2. Bleach-
Fix 30-34 86-93 l l/2 5 (7) 

Remaining steps can be done in  normal room light. 

3. Wash Running water 3 0-34 86-93 3 1/2 8 \/z  ( 1 0112 ) 

4. Dry Air-dry-don't Not over Not over 
ferro type! 1 07 225 

''' Include a 20-second drain time in each process step. Baskets of complex design 
can be drained for 30 seconds to prevent excessive carry-over. 

·iThe optional steps are suggested if marks or streaks are observed on the sur
face of prints. Excessive developer carry-over and inadequate agitation are 
uwally responsible for such marks. 

(Co111i11ued 011 folloll'ing page) 
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KODAK E KTAPRINT R-500 CHEMICALS FOR PROCESSING 
KODAK EKTACHROME RC PAPER, TYPE 1 993 

These chemicals are specifically intended for processing KODAK EKTACHROME 
RC Paper, Type 1 993 ,  in tube-type or drum processors (such as KODAK Rapid 
Color Processors). 

They include a first developer, stop bath, color developer, bleach-fix and 
stabi l izer, which are available in the KODAK EKTAPRINT R-500 Processing 
Kit in concentrated form sufficient to make 1 -quart solutions. They are available 
separately in sizes for making 1 -gallon solutions. 

KODAK EKTACHROME RC Paper, Type 1 993,  can also be processed i n  
t rays, baskets, reels, a n d  automatic processors using EKTAPRINT R-5 Chemicals 
(no processing kit available). 

The new KODAK EKTACHROME 2203 Paper can be processed on continuous 
processors using KODAK EKTAPRTNT R-100 Chemicals. Processing recom
mendations and chemicals are different from those for Type 1 993 Paper. Conse
quently, the two papers cannot be run in the same process. 

Following is a summary of steps for processing EKTACHROME Paper, Type 
1 993,  in the KODAK Rapid Color Processor Models 1 1  and 1 6-K.  

SUMMARY OF STEPS FOR KODAK RAPID COLOR PROCESSOR, 
Models 11 and 1 6-K* 

Drum 
Solution Temperature Time Time 

or in End of 
Procedure Remarks oc OF Minutest 

I .  Prewet ln tray of water. 
2 1 -39°C (70- 1 02 ° F) 

2. First Developer Total darkness for 3 8±0.3 1 00± 112 1 'h 
3 .  Stop Bath first three steps 3 8 ±0.6 100±1 1/2 
4.  First Washt Kodak Safelight Filter 3 8 ± 1 .0 1 00±2 2 

No. 10 ,  or Q A  can be 
5. Color Developer used for Steps 4 & 5 38±0.6 1 00± 1 3 

Remaining steps can be done i n  normal light 

6. Second Wash+ 3 8 ± 1 .0 1 00±2 112 

7 .  Bleach Fix 3 8 ±0.6 1 00± 1 1 1h 

8. Final Wash 3 8 ±  1 .0 100±2 l 1/2 
9 .  Stabilizer 38 ±0.6 1 00± 1 

1 0. Water Rinse! 3 8 ±  1 .0 100±2 1'°'1 
1 1 . Dry Air-dry, not over 

66°C ( 1 50 ° F) 
Do not ferrotype!  

''' For summary of steps for Model 30A, see process instruction sheet. 

"i' I nclude drain time of IO seconds for prewet step; 5 seconds for other steps. 

+ Water flow rate is 7.5 to 9.5 liters/min (2 .5 gal/min). 

(Continued 011 following page) 
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KODAK EKTACHROME Professional Films 
(Process E-6) 

A line of improved Kodak Ektachrome 
professional still camera films and an 
improved process for them are now 
available. These new films show im
provements in speed, color quality, 
sharpness, and granularity compared 
with the Process E-3 Ektachrome pro
fessional films that are being replaced. 
The four new Ektachrome professional 
films use Process E-6 chemicals at a 
temperature of 38°C ( l 00.4°F). Having 
hardened emulsions, the new films do 
not require prehardener or neutralizer 
processing steps (as do Process E-4 
films) to withstand the higher process
ing temperature. Reversal exposure with 
light has been eliminated by a reversal 
bath prior to the color developer step. 
This change makes processing m uch 
easier when stainless steel reels, rotary 
tubes, or sink l ines are used. The Proc
cess E-6 total nomi nal wet processing 
time is 50 percent shorter than that of 
Process E-3, doubling the processing 
output. The new Process E-6 also uses 
less water (about 66% l ess than Proc
ess E-3), thereby reducing water costs 
and possibly p ure water and sewer 
charges. The new films dry faster than 
the Process E-3 or E-4 films. Process 
E-6 chemicals will also process two 
new Ektachrome duplicating films and 
a line of improved Kodak Ektachrome 
consumer (amateur) camera films that 
will be introduced in 1977. The new 
duplicating films and the new camera 
films can be processed in the same 
process, using the same processing 
times. 

FILM STORAGE 
All Kodak Ektachrome professional 
films and the duplicating films in their 
original sealed packages should  be 
kept in a refrigerator at  I 3 °C (55 ° F) 
or lower. Allow packages of fi lm to 
warm up to room temperature before 
opening to avoid moisture condensa
tion on the fi l m  surfaces. Keep films, 
before and after exposure, cool and 
dry. If exposed fi lms cannot be proc
essed within a week, wrap them for 
protection from moisture and refriger
ate u ntil they can be processed. Pro
tect transparencies from strong light 
and store them in a cool, dry place. 

THE NEW FILMS 
The new Process E-6 Ektachrome pro
fessional sheet films h ave a nominal 
speed of ASA 64 for the daylight type 
and ASA 50 for the t ungsten type, 
representing increases in speed of 1/J 
and 2h of a stop, respectively. These 
films are also available in regular rol l  
and long rol l  sizes as indicated in one 
of the fol lowing tables. For the first 
time, high-speed professional film is 
avai lable in regu lar rol l  and long roll 
sizes: a nominal speed of ASA 200 for 
dayl ight and ASA 1 60 for tungsten 
i l l umination. Pro-packs (four roll s  of 
135-36 size or five rolls of 1 20 size) 
are available for all professional cam
era films except KODAK EKTA
CHROME 50 Professional Film (Tung
sten). 

( <Jontinued on folloiving page) 
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EXPOSING THE FILM 
Kodak Ektachrome professional films, 
daylight type, are designed for ex
posure with daylight, electronic flash, 
or blue flash illumination. Other light 
sources can b e  used with the desig
nated fi lter and an adjustment in fi lm 
speed. For  bes t  results, Kodak Ekta
chrome professional fi lms, tungsten 
type, should be used for tungsten (3200 
K) and photoflood (3400 K) i l lumina
tion. 

In order to provide the professional 
user with accurate speed information 
for a specific emulsion, the effective 
film speed (rated speed or ±1/3 of a 
stop) is imprinted on the i nstruction 
sheet packaged with the Process E�6 
Ektachrome professional films. The 
footnotes on one of the exposure tables 
indicate what the film speeds can be 
for the various films. For tungsten 
sheet film, speeds are also given for 

Yz-, 5-, and 3 0-second exposure times 
and inc l ude the exposure increase re
quired by the suggested CC filters a t  
t h e  5 - a n d  3 0-second exposure times. 
For the best color balance, use of a CC 
filter may be desirabl e  even at  1/2 sec
ond with tungsten (3200 K) l amps. If 
so, this filter shoul d  be added to the 
CC filters used a t  long exposure times. 

Jn  terms of color balance, one emul
sion can vary from optimum by a 
CC l O  fi lter, which means that in an 
extreme case, two emulsions could be  
as  far  apart as a CC20 filter. Such an 
extreme, however, seldom occurs as a 
result of manufacturing variations 
alone. Causes to suspect are high tem
perature or humidity during storage 
(either before or after exposure), il
lumination of incorrect color q u ality, 
processing variations, and variations 
in t ime of exposure. 

KODAK EKTACHROME PROFESSIONAL FILMS (Process E-6) 

DAYLIGHT TYPE 

SHEET FILM 
EKTACHROME 64 Professional 

(Daylight) 
8.2-mil Acetate Base; Code 6 1 17)  

Inches: 4 x 5 ,  5 x 7 ,  8 x 1 0 ,  1 1 x 14 
Centimeters: 9 x 1 2  

LONG ROLL FILM 
EKTACHROME 64 Professional 

(Daylight) 
(5-mil Acetate Base; Code 5017) 
EPR404, EPR4 1 5 ,  EPR4 1 7  
35 m m  x 1 00 ft 
EPR475 EPR446 
70 mm x 1 00 ft 46 mm x 1 00 ft 
EPR488 
70 mm x 1 5  f t  

EKTACHROME 200 Professional 
(Daylight) 
(5-mil Acetate Base; Code 5036) 
EPD404 
35 mm x 1 00 ft 
EPD475 
70 mm x 1 00 ft 

ROLL FILM 
EKTACHROME 64 Professional 

(Daylight) 
(5-mil Acetate Base; Code 5017) 
EPR I 3 5-36 
Single rolls, Pro-packs of 4 rol ls 
(3 .6-mil Acetate Base ; Code 6017) 
EPR 1 20 
Single rol ls ,  Pro-packs of 5 rolls 

EKTACHROME 200 Professional 
(Daylight) 
(5-mil 'Acetate Base; Code 5036) 
EPD 1 3 5-36 
Single rol l s ,  Pro-packs of 4 rolls 
(3 .6-mil Acetate Base; Code 6036) 
EPD 120 
Single rolls, Pro-packs of 5 rolls 

( Continued on fol!oiving page) 
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TUNGSTEN TYPE 
SHEET FILM 
EKTACHROME 50 Professional 

(Tungsten) 
(8.2-mil Acetate Base; Code 6 1 1 8) 

-
Inches: 3 1/i x 4 1/.i ,  4 x 5, 5 x 7 ,  

8 x 1 0, 1 1  x 14  
Centimeters: 9 x 12  

LONG ROLL FILM 
EKTACHROME 50 Professional 

(Tungsten) 
(5-mil Acetate Base; Code 50 1 8) 
EPY404 
35 mm x 1 00 ft 

EKTACHROME 160 Professional 
(Tungsten) 
(5-mil Acetate Base; Code 5037) 

EPT404 
3 5  mm x 1 00 f t  

ROLL FILM 
EKTACHROME 50 Professional 

(Tungsten) 
(5-mil Acetate Base; Code 5018) 
EPY1 35-36 
Single rolls 
(3.6-mil Acetate Base; Code 6018)  
EPY 1 20 
Single rolls 

EKTACHROME 160 Professional 
(Tungsten) 
(5-mil Acetate Base; Code 5037) 
EPT 1 3 5-36 
Single rolls, Pro-packs of 4 rolls 
(3.6 mil Acetate Base; Code 6037) 
EPT120 
Single rolls, Pro-packs of 5 rolls 

KODAK E KTACHROME Slide Duplicating Film 5071 
(Process E-6) 

KODAK EKTACHROME Slide Dup
licating Film 507 1 is a color reversal 
film for making slides from original 
transparencies. It is designed for Proc
ess E-6 and can be intermixed with 
camera films · i n  processing with no 
adjustment of development times. The 
film is available in long rolls-35 mm 
and 46 mm widths-and 1 35-36 mag
azines. The characteristics of this slide 
duplicating film, including low, matched 
color-layer contrasts, contribute to good 
color reproduction in most slide dupli
cating operations. 

The film base is 0. 1 3  mm (0.005-
inch) acetate. There is no gelatin back
ing; an antihalation layer is located 
beneath the emulsion layers. 

APPLICATIONS 
This material is  intended for use in  
photofinishing and professional slide
duplicating operations for making slide 
sets or filmstrips. The film is intended 
primarily for exposure with tungsten 
illumination (conventional photo en
larger lamps or tungsten-halogen 
lamps). It can also be exposed in elec
tronic-flash slide-copying devices if 
color-compensating or color-printing 
filters are used to balance the light 
source. Fluorescent lights are not rec
ommended for. exposing this film. 

PRINTING EQUIPMENT 
AND EXPOSURE 
Use either optical or contact-printing 
equipment to expose this film. A dif
fuse optical system minimizes difficulty 
with dust and scratches. Make a series 
of exposure tests to determine the 
proper exposure level. For a tungsten 
light source, the exposure time should 
be about 1 second. For electronic flash, 
the exposure time will be about 1 / 1 000 
second. Start with the suggestions given 
and vary the intensity of the light at 
the film plane until the slide density is 
correct. The reciprocity effect with this 
slide duplicating film is minimal. Ad
j ustment in light intensity may be nec
essary to maintP:in correct slide density 
if extremely short or long exposure 
times are used. 

FlLM STORAGE AND HANDLING 
Color films a

'
re seriously affected by 

adverse storage conditions. High tem
peratures or high humidity may pro
duce und\!sirable changes in the film. 
These adverse conditions usually affect 
the three emulsion layers to differing 
degrees, thus causing a change in color 
balance as well as a change in film 
speed and contrast. 
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Keep unexposed fi l m  i n  a refrigerator SLIDE D UPLICATING WITH 

or a freezer at 13 ° C  (5 5 ° F),  or lower, 35 MM CAMERA 

i n  the original sealed container. Re- A 35 mm single lens reflex camera 
move film from a refrigerator and let having a through-the-lens metering sys
it stand about 2 hours before opening tern and equipped with a slide dupli
the container; remove film stored i n  eating attachment is  a convenient unit 
a freezer about 8 hours before opening. for making small numbers of duplicate 
Sufficient warming time is necessary to slides. As a starting point, use a tung
prevent the condensation of atmo- sten exposure index of 8 (with meters 
spheric moisture on the cold film. Keep calibrated in ASA Speeds) and the fol
exposed film cool and dry. Process the . lowing filters: 
film as soon as possible after exposure 
to avoid u ndesirable changes in the Use these KODAK 
latent image. Store processed film in a I Original on this Color Compensating 
dark, dust-free area at a temperature ' KODAK Film Filters, or equivalent 
of 1 0  to 2 1 °C (50 to 70°F) and at a . --------------
relative h umidity of 30 to 50 percent. KODACHRO M E  CCl OM 

Handle unprocessed film only i n  total ! (Process K- 1 2) 
darkness. During processing, the film ! EKTACHROM E  CC20R 
can be exposed to room light after it (Process E-4) 
h a.s been in the reversal bath for onel EKTACHROME 
mmute. · (Process E-6) 

C C I OR + CC I OM 

STARTING FILTER PACK --------------
KODAK EKTACHROME Slide Dup- Place the filters between the trans
licating Film 507 1 has significant sen- parency and the 3 200 K tungsten light 
sitivity to both ultraviolet and infrared source. Make sure that the filter pack 
radiation. An ultraviolet absorber, such is i n  place when metering or making 
as th.e KODAK. WRATTEN Filter No. :exposures .  Make a filter ring-around 
2B, 1 s  needed 111 the basic filter pack. ' and an exposure series to determine 
The dye systems of K9DACHROME the correct color balance and exposure 
and EKTACHROME Films (both older for each new film emulsion used. 
fi�ms and . recently improved products) PROCESSING AND display . d1ffen�g degrees of mf�arecl PROCESS CONTROL absorpllon. This can lead to a differ-
ence in the color quality of duplicates P�ocess KOJ?AK . EKTAC�ROME 
made from a mixture of original trans- Shde D uphcat.mg Film. 507 1 m Pro�
parencies. The table shows where a ess . E-6 chemicals. Process the dur:h
KODAK I nfrared Cutoff Filter, No. catmg film separately. or alon� with 
304, i s  recommended to compensate . camera .films; no adjustment m the 
for this variability of infrared absorp- · process is  neces�ary. Use the standard 
tion. first developer time for all films. 

The KODAK Infared Cutoff Filter, Follow the process control methods 
No. 304, is a m u ltilaver dichroic i n- recommended for Process E-6. East
terference filter on glass. For effective man Koda� Company supplies process 
results with an interference filter, po- control strips for Process E-6. 
sition it with care in the l ight beam. 
Place the filter close to the l ight source, JUDGING EXPOSURES AND 
perpendicular to a specular, collimated ADJUSTIN G  THE FILTER PACK 

View slides on a standard illuminator 
(5000 K, as recommended in ANSI 
Standard PH2.3  l - l  9 69) or project them 
in a darkened room. After examining 
a slide with i l l um ination of the correct 
intensity and color distribution, decide 
if changes in density or color balance 
of the duplicate are necessary to make 
it match the original. The following 
table w i ll be helpful in determining the 
filter pack adjustment. 

part of the beam. Tipping the filter or 
allowing the light to pass through the 
filter at an angle changes the spectral 
transmittance characteristics of the 
filter.  The KOD A K  Infrared Cutoff 
Filter, No. 304, i s  available i n  70 mm 
(234 -inch) fi l ter size (Kodak Part No. 
541 052) to fi t  several slide duplicating 
units. 

1 84 



The Compact Photo-Lab-I ndex 

When making filter corrections in tain tilters ot only two of the three 
the filter pack, remove fi l ters from the subtractive colors (cyan, magenta, yel
pack whenever possible. For example, low). The effect of including all three 
i f  a slide is  reddish, remove yel low is  to form neutral density, which only 
and magenta filters rather than add a 
cyan fi lter. The filter pa,ck should con-

---- ---
----- � ---
----- ----

---- ------
LENS 

FILM 
LAMP 

304 
FILTER 

/ t TRANSPARENCY 
DIFFUSION OR 

INTEGRATING BAR 
lengthens the exposure time without 
accomplish i n g  any color correction.  To 
el iminate neutral density, determine 
the color with the lowest fi l ter value, 
remove the same density from the other 
two colors. For example: 

Filter pack 
Subtract (-) 

M inimum 
filter pack 

40C+ 40M + 20Y 
20C+20M +20Y 

(remove neutral density) 

20C+ 20M 

Note that i n  the example  given t he 
filter pack of 20C + 20M is nominally 
equivalent to 20B.. Thus, a single blue 
fi l ter  would serve i n  place of  the two 
filters. 

When making simpl ifications of t h e  
fi l t e r  pack s u c h  as removing neutral 
density or combining filters, keep these 
factors in mind: 

1 .  The subtraction or substitution 
may not be exactly equivalent due to 
differences in absorption characteristics 
of  the different fi lters. 

2 .  A change in the n umber of fi l ter 
surfaces changes the total transmission 
of the fi l ter pack, because a small 

TRIAL FILTER PACK AND 
EXPOSURE TIME 
PAKOPY PRINTER WITH 3200 K 
TUNGSTEN LIGHT SOURCE 
(800 WATTS) 

If the Subtract Add 
overall color these these 
balance is filters or filters 

Yellow Yellow Magenta + 
Cyan 

Magenta Magenta Yellow + 
Cyan 

Cyan Cyan Yellow + 
Magenta 

Blue Magenta + Yellow 
Cyan 

Green Yellow + Magenta 
Cyan 

Red Yellow + Cyan 
Magenta 

amount of image-forming l ight
. 

is lost 
t h rough reflection at each filter surface. 

An ANSI committee has proposed 
standards for a new projector-type 
viewer for evaluating small transparen
cies. The Macbeth Color and Photom
etry Division of Kollmorgen Corpora
tion (Newburgh, N.Y.) produces the 
Macbeth Prooflight V-135 viewer, 
which conforms to the draft specifica
tions. 

When yon duplicate 
from originals on 
these KODAK Filmst 

Use a filter pack 
containing these 

And this 
printer 
exposure KODAK Filters, or equivalent 
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KODACHROME (Process K - 1 2) 
KODACHROME (Process K- 1 4) 
EKTACHROME (Process E-4) 
EKTACHROME (Process E-6) 

EKTACHROME (Process E-4) 

KODACHROME (Process K-12)  
KODACHROME (Process K- 14} 
EKTACHROME (Process E-6) 

Infrared Cutoff, No. 304 
+ WRATTEN, No. 2B 
+ Color Compensating, CC25 M  
+ Color Compensating, CC45Y 
+ WRATTEN Neutral Density, 

No. 9 6 (.40 density) 

WRATTEN, No. 2 B  
+ Color Compensating, CC35Y 
+ Color Compensating, CC30C 
+ WRATTEN Neutral Density, 

No. 96 (.50 density) 

WRATTEN, No. 2 B  
+ Color Compensating, CC35Y 
+ Color Compensating, CC40C 
+ WRATTEN Neutral Density, 

No. 9 6 (.50 density) 

SICKLES-HOMRICH PRINTER 
WITH 3350 K QUARTZLI N E  LAMP/ 
DICHROIC REFLECTOR ELH 
(300 WATTS) 

KODACHROME (Process K - 1 2) 
KODACHROME (Process K - 1 4) 
EKTACHROME (Process E-4) 
EKTACHROME (Process E-6) 

Infrared Cutoff, No. 304 
+ WRATTEN, No. 2B 
+ Color Compensating, CC30M 
+ Color Compensating, CC35Y 

One second 
at f/8 

EKTACHROME (Process E-4) WRATTEN, No. 2 B  One second 
+ Color Compensating, CC65C at f/ 8 �  

KODACHROME (Process K- 12) 
KODACHROME (Process K - 1 4) 
EKTACHROME (Process E-6) 

HONEYWELL-REPRONAR, 
MODEL BOSA 

+ Color Compensating, CC50Y 

WRATTEN, No. 2 B  
+ Color Compensating, CC75C 
+ Color Compensating, CC50Y 

WITH 5600 K ELECTRONIC-FLASH 
LIGHT SOURCES 

KODACHROME (Process K - 1 2) 
KODACHROME (Process K-14) 
EKTACHROME (Process E-4) 
EKTACHROME (Process E-6) 

EKTACHROME (Process E-4) 

Infrared Cutoff, No. 304 
+ WRATTEN, No. 2 8  
+ Color Compensating, CC l OOY 
+ Color Compensati ng, CC25R 

WRATTEN, No. 2B 
+ Color Compensating, CC I l OY 

f/ 5 . 6  
H igh beam 

+ Color Compensating, CC05C f/8 
K __ O_D_A_C_H_R_O_M_E-(P_r_o-ce_s_s_K_--1-2)--W-R_A_TT_E_N_, _N_o_.

_2_B _____ High beam 
KODACHROME (Process K- 1 4) + Color Compensating, C C I  l O Y  
EKTACHROME (Process E-6) + Color Compensating, C C 1 5C 

1 Each listing includes al l  original camera films intended for the processing method 
noted i n  parentheses. 

�when making size 1 10 duplicates on 16 mm width film (KODAK EKTA
C H ROME Slide Duplicating Film 7071),  double the exposure. 

:1With the Bowens Illumitran or other printers having an electronic flash head, 
use t h ese filter recommendations as a starting point. 
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••• •• 
KODAK EKTACHROME Duplicating F i lm 6121  (Process E-6) 

KODAK EKTACHROME Duplicating 
Film 6 1 2 1  is  a color reversal sheet fi l m  
f o r  the making of h igh-quality dupli
cate color t ransparencies of original 
transparencies on KODAK EKT A
CHROME Films, either Process E-3 or 
Process E-6. Dupl icate transparencies 
can be made same-size, reduced, or 
enlarged. The film can also be used to 
make enlarged transparencies from 
slides on any of the EKTACHROME 
Films, Process E-4 or E-6, or KODA
CHROME Films. If somewhat lower 
contrast is  acceptable, the film can be 
used to copy color prints or other col
ored reflection copy. 

No masking or other means of con
trast control is normally required. 

The dupl icate transparencies made on 
this film can be displayed on i l l umina
tors or can be used as originals for 
graphic reproduction. They can be sep
arated by conventional film methods or 
by color scanner for use i n  catalogs, 
magazines, and other publications. 

The t hickness of  the duplicating fi l m  
base i s  the same a s  t h a t  of  camera 
sheet films, so that both original and 
duplicate transparencies can be joined 
by cutting and butting operations. The 
base has a matte-gel (dyed) antihalation 
backing, and both sides of the fi l m  can 
be retouched. Duplicate transparencies 
rriade on this film can be retouched 
with KODAK E-6 Transparency Re
touching Dyes if they are to be repro
duced. Original E-6 transparencies that 
require dye retouching can be re
touched with the same dyes if they are 
to be duplicated on t h is film. 

FILM STORAGE AND HANDLING 
Unexposed film should be stored i n  a 
dry place at temperatures not exceeding 
1 3 °C (55 ° F) .  The film must be handled 
in total darkness. To pre.vent moisture 
condensation on the film surfaces after 
taking the film from refrigerat ion, allow 
the film packages to reach room tem
perature before opening. A 25-sheet 
box requires a warm-up time of \12 to 
1 hour after removal from refrigerated 
storage, and of 1 to 1 Y2 hours after 
removal from freezing-unit storage. 
Exposed fi l m  should be processed as 
soon as possible to avoid changes in 
the latent image. Processed film should 

be kept at 50 percent relative humidity 
or lower and at 2 1 ° C  (70°F) or lower 
to minimize image fading. For long
term keeping, the duplicate transpar
encies should be sealed in KODAK 
Storage Envelopes for Processed Film, 
or equivalent, and stored under re
frigeration. 
LIGHT SOURCE AND 
EXPOSING EQUIPMENT 
KODAK EKTACHROME Duplicating 
Film 6 1 2 1  (Process E-6) is intended 
primaril y  for exposure with tungsten 
i l lumination such as that supplied by 
Photo Enlarger Lamps No. 2 1 2  or 302, 
or with tungsten-halogen lamps. Pulsed
xenon l ight sources can also be used, 
but fluorescent light sources are not 
recommended. Appropriate light-bal
ancing fi l ters are usual ly  required with 
sources other than t u ngsten. 

An enlarger is  a convenient l igh t  
source for making exposures b y  either 
contact or projection. The exposing 
equipment sho u l d  have a heat-absorb
ing glass and an ultraviolet absorbing 
filter such as t he KODAK WRATTEN 
Filter No. 2B or KODAK Color Print
ing Filter CP2B. A constant-voltage 
power source mini mizes short-term 
changes in l ight intensity and color 
balance. 

As a starting point for color correc
tion with a pulsed-xenon light,  add 
CC25M and CC85Y filters to those 
recommended for tungsten l ight expo
sure. See the supplementary Data Sheet 
packaged with each emulsion for sug
gested color correction fi l ters for tung
sten i llumination. 

Contact Printing: For ad}usting color 
balance, the exposing equipment must 
be fitted with a means of h o lding sev
eral filters in the exposing l ight beam. 
These can be either CC or CP fi lters. 
A color enlarger with color filter dials 
can also be used. 

Projection · Printing: I f  the enlarger 
has provision for filters between the 
l i gh t  source and the transparency being 
duplicated, use KODAK Color Printing 
Filters (Acetate), or equivalent,  for 
color-balance adjustments. I f  fil ters can 
be placed only between the lens and 
t h e  easel,  use KODAK Color Com
pensating Filters (Gelatin), or equiva-

( Continued on following page ) 
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lent, which minimize loss in definition. 
Use the minimum number of CC filters 
over an enlarger or camera lens b y  
combining filters. Color enlargers w i t h  
d i a l  fi l t e r  settings c a n  also be used. 

Copying: When used for copying 
color prints or other colored reflection 
copy such as paintings or drawings, 
KODAK EKTACHROME Duplicating 
Film yields transparencies of somewhat 
lower contrast than duplicate trans
parencies. A standard copy setup can 
be used for copying on t h is film, with 
great care being taken to assure even 
i l lumination on the copyboard. 

When incandescent i l lumi nation is 
used (3000 to 3200 K), start with the 
filter pack recommended on the instruc
tion sheet packaged with the film, and 
make changes based on results. Use 
only CC filters (gelatin) and not CP 
filters (acetate), because the filters are 
used in the image forming beam. When 

mal. Normal is at the aperture that 
produces 1h footcandle i l lumination on 
the exposing plane. 

While 5 seconds is recommended as 
a convenient exposure time for many 
situations, shorter t imes can also b e  
used satisfactorily without getting u n
controllable color shifts. Avoid ex
posure times much longer than 5 sec
onds. In situations where it is  applica
ble, suitably fil tered electronic flash 
can be used as a light source. 
PROCESSING 
The film i s  processed i n  Process E-6 
chemicals. All  processing times are the 
same as for camera films-the dupli
cating film and camera films can be 
processed toegther. The duplicating film 
can be processed in rack-and-tank as 
well as other processors. It can also b e  
processed i n  a professional tank sink 
l ine or i n  rotary-tube processors. 

using pulsed-xenon for i llumination, SINK-LINE PROCESSING 
start with an 85B filter only, and then Several sheets of KODAK EKTA-
make changes based on results. CHROME Duplicating Film 6 1 2 1  can 
EXPOSING THE FILM be processed at the same t ime when a 
Mask any unwanted portions of the 3 1h -gallon tank sink l i ne is used. Color 
original transparency with black paper. balance and speed are more consistent 
The i ntensity of the l ight should be in consecutive process runs when solu-
controllable to allow an exposure t i me tion replenishment is carried o u t  as 
of approximately 5 seconds. Exposure recommended. Complete replenishment 
is usually then controlled by the lens instructions are packaged with KODAK 
diaphragm ; K ODAK WRATTEN Neu- First Developer Replenisher, Process 
tral Density Fil ters can be used if the E-6.  Replenishers i ncrease the capaci-

ties of the working sol utions to a max-i l lumination level is too high. Changes imum and i ncrease their l i fe consider-in voltage must not be used because ably. the color balance of the exposing l igh t  For better processing uniformity o f  changes with changing voltage. As a 
guide i n  determining the correct ex- 8 x 10 films in 3 1h -gallon tanks, you 
posure conditions, make the init ial ex- can use a KODAK Developing Hanger 

Rack No. 40 with KODAK Hanger posure as follows: Separators. Load the film in KODAK 
Illumination at the Exposure Plane: Film and Plate Developing H a ngers, 

Y2 footcandle, without color correction No. 4A, or equivalents, and place the 
filters i n  the l igh t  beam. Use a l igh t  hangers in t h e  rack.  Use t h e  separators 
i ntegrator to measure pulsed-xenon i i- to maintain equal spacing between the 
lumination. hangers. 

CC Filter Pack: Starting point rec- If films of different sizes are devel-
ommendations are given in the Data oped at the saqie time in  a tank, a 
Sheet packaged with each emulsion (for spaced sheet of discarded E-6 fi l m  or 
pulsed xenon, add CC25M and CC85Y acetate sheeting should be loaded in a 
to the filter pack recommendations hanger and placed between the groups 
given in the Data Sheet). of different-sized hangers. This should 

Trial Exposure Time: 5 seconds a t  be the largest size being processed. For 
three intensity levels: normal, 1 stop example, if 8 x 1 0-inch fi lm is  being 
above normal, and 1 stop below nor- processed with 4 x 5-inch film in mul-

( Continued on following page) 
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tiple hangers, the separator sheet should 
b e  the 8 x 1 0-inch size. The spacer 
avoids uneven density that would other
wise occur in a large sheet next to 
smaller sheets, caused by turbulence 
around the m ultiple hanger frame 
members. 

Proper agitation is especially impor
tant in the first and color developers. 
Both gaseous-burst and manual agita
tion procedures can be used. The 
gaseous-burst procedure is preferred 
because it produces a somewhat h igher 
agitation level than the manual pro
cedure and for this reason tends to 
yield more consistent process uni
formity. 
RETOUCHING DYES 
KODAK E-6 Transparency Retouching 
Dyes are recommended for use on E-6 
transparencies that are to be duplicated 
on KODAK EKTACHROME Dupli
cating Film 6 1 2 1  (Process E-6). Re
touching done with other dyes may 
not reproduce as it appears visually 
and may show up as obvious retouch
ing on the duplicate transparency. The 
E-6 Retouching Dyes are also designed 
to be used on duplicates made on this 
duplicating film that are to be used for 
photomechanical reproduction. Retouch
ing done with other dyes, such as 
KODAK EKTACHROME Film Re
touching Dyes designated for Process 
E-3 films, may show up in the repro
duction. 
JUDGING EXPOSURES FOR 
DENSITY AND COLOR BALANCE 
All transparencies should be viewed on 
a standard i l luminator (5000 K,  as rec
ommended in ANSI Standard PH2. 3 1 -
1 969) .  Such an i l luminator provides the 
correct light intensity and the spectral 
distribution characteristics necessary for 
the critical analysis of color transpar
encies. 

Density: I n  the section entitled "Ex
posing the Film," it was suggested that 
three trial exposures be made. When 
processed, the three transparencies 
should be evaluated on the i l luminator. 
It is likely that one of the three ex
posures was close to correct, producing 
the proper density level. If all three ex
posures produced densities that are too 
great (dark), give more exposure by 

changing the aperture (not the time) in 
making a new exposure series. I t  is 
important to keep the exposure time 
relatively constant i n  order to main
tain a consistent fi lter pack. l f  the ex
posure series produced transparencies 
that are too low in density (light), make 
a new test-exposure series with less 
intensity (smaller apertures). 

Color Balance Adjustments: If the 
color balance is not  as desired, deter
mine the .  color or colors that are 
present in  excess. When making judg
ments; look at  the middletones instead 
of the shadows or the h ighlights. The 
required filter-pack adjustment involves 
removing a filter of the color that is 
present in excess i n  the transparency 
or adding a filter of a color complemenc 
tary to the excess color. The amount 
of change is approximately the amount 
of  the viewing filter that is required to 
make the middletones of the test 
transparency appear balanced. 

For example, if  a transparency is too 
red and requires a 20 cyan viewing 
filter to make i t  appear balanced, 20 
red filtration should be removed from 
the original filter pack or 20 cyan fil
tration should be added to the pack. 
Whenever there is a choice, remove 
filters rather than adding them. The 
table below may be useful i n  determin
ing filter adjustment. 

As a general rule, keep the number 
of fi l ters in the filter pack to a min
imum. When CP filters are being used 
between the light source and the trans
parency, this is not critical. Some users 
find the use of just C, M, and Y filters 
convenient, because they do not h ave 
to stock red, green, or blue color print
i ng filters. I n  using the CC fi lters in  the 
i mage forming beam, the use of more 
than t h ree fi lters may lead to loss of 
definition in  the duplicate, and to low
ered contrast due to flare. 

When some filters of all  three colors 
(C, M, Y) are in  the pack, the pack i n  
effect contains some neutral density, 
which can be removed without chang
i ng the basic correction of the pack . 
For instance, if the pack contains 40C 
+ 40M + 20Y, the amount of the low
est value fi lter can be removed from 
all three colors, leaving only two col
ors in the pack. 

( Continued on following page) 
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Filter pack 
Subtract 

Reduced 
Filter Pack 

40 + 40M + 20Y 
- 20C - 20M + 20Y 

(remove neutral density) 

20C + 20M OY 
208 

As can be seen by the table at the 
bottom of the page, C + M is equiva
lent to B, so that the 20C + 20M can 
be replaced by a 208 filter to obtain 
the minimum number of filters. 

When the filter pack is changed, the 
pack filter factor changes also. This 
means that the exposure must be 
changed, or the density of the cor-

If overall 

rected transparency will  differ from 
that of the test transparency. 

SIZES 

The film is available in the following 
sizes: 

4 x 5 inches; 25-sheet packages 
50-sheet packages 

5 x 7 inches; 25-sheet packages 
8 x 10 inches; 25-sheet packages 

50-sheet packages 
1 1  x 14 inches; 25-sheet packages 
14 x 17 inches; 2 5-sheet packages 
16 x 20 inches; 25-sheet packages 
13 x 18 cm; 25-sheet packages 

color View through Remove these Add these 
balance is: these filters: 

Yellow 
Magenta 
Cyan 
Blue 
G reen 
Red 
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Magenta + Cyan 
Yellow + Cyan 
Yellow + Magenta 
Yellow 
Magenta 
Cyan 

filters from pack: OR filters to pack: 

Yellow 
Magenta 
Cyan 
Magenta + Cyan 
Yellow + Cyan 
Yellow + Magenta 

Magenta + Cyan 
Yellow + Cyan 
Yell ow + Magenta 
Yellow 
Magenta 
Cyan 
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K O DAK E KTAC H R O M E  PROCESS E-6 
PROCESSING THE FILMS 3 .  Only manuaf agitation is  recom-

KODAK chemicals for Process E-6, i n  mended for rol l  fi lm on reels. 

various sizes, are available for process- 4. G aseous-burst agitation is rec-
sing the new KODAK Ektachrome pro- ommended for sheet film. 
fessional films i n  small and large tanks, 5 .  N itrogen used for the first and 
i n  rack-and-tank processors, i n  rotary color developers must be humidified. 
tubes, and in continuous processing ma- 6. Air used for the b leach and fixer 
c h ines, such as the KODAK EKTA- must be oil-free. 
CHROME E-6 Processor. Kodak chem- . 
icals for Process E-6 are supplied as 7. The gaseous-burst agita1on con-

sists of a 2-second burst every 1 0  sec-
l iquids and l iquid concentrates in Cub-

onds. Initial manual agitation must be 
i tainers® for in- l ine replenishment. 

used in sink l ines. 
Here are some important items to 8.  No gaseous-burst agitation shoul� 

consider about s ink-line processing for be given i n  the reversal bath, condt-
these films: tioner, or stabil izer. 

1 .  For better temperature control 9. An init ial  manual agitation is  re-
al lower cost, quired in each solution except th.e. re-

a. Use recircul<tted heated water. versa! bath, conditioner, and stab i l i zer. 
b.  Use stainless steel t<tnk for the In these solut ions, merely tap the 

first developer. hangers or reels to dislodge air bubbles. 

2 .  To conserve water and energy in 10. The agitation procedures are 
wash steps, nonflowing washes can be similar to those used for Process E-3 
used. films. 
SUMMARY OF STEPS FOR PROCESS E-6 SINK LINE (TENTATIVE) 

Solution of 
Procedure Remarks 

1 .  First Developer First three 
2. First Wash+ steps in 
3 .  Reversal B at h  total darkness 

Temperature 
oc OF 

3 8 :!: 0 . 3  1 00.4 :!: 0 . 5  
3 3  t o  3 9  92 t o  1 02 
3 3  to 3 9  92 t o  102 

Time in 
Minutes''' 

6t 
2 
2 

Remaining steps can be done in normal room light. 

4. Color Developer 
5. Conditioner 
6.  B leach 
7.  Fixer 
8.  Final Wash t 
9. Stabil izer 

10. Dry 

Two tanks: 
Cou nterflow 

Remove films 
from hangers 
or reels before 
drying 

3 8 :!: 0. 6  1 00.4 :!: 1 . l  
3 3  t o  3 9  9 2  t o  1 02 
3 3  to 3 9  92 t o  1 02 
3 3  to 3 9  92 t o  1 02 
3 3  to 3 9  92 t o  102 
33 to 39 92 to 102 

Ambient 
Not over Not over 

60 140 

*Include dra i n  t ime of 1 0  seconds in each step. 

6 
2 
6 
4 
2 
2 
'h 

Total Time 
End of 

Step 

6 
8 

1 0  

1 6  
1 8  
24 
28 
30 
32 

3 2 Y2 

"i"Time for nitrogen agitation for sheet films. Increase time by 1 5  seconds when 
only manual agitation i s  used. M anual agitation must be used for roll films i n  
reels. 

t For flowing water washes. Nonflowing water washes can be used as follows: for 
the first wash, use a single tank fi lled with water at 2 5  to 3 9 ° C  (77 to J 02 ° F).  
Replace th is  wash after two processing runs, regardless of the quantity of film 
processed. For the final wash, use three tanks fi lled with water a t  20 to 3 9 °  (68 
to 1 02 ° F) for two minutes each. Replace the water in all  three tanks after four 
processing runs, regardless of the total quantity of film processed. Do not u s e  
any final wash t a n k  for a fi r s t  w a s h  tank. All w a s h  tanks should be drained a t  
the encl of  each d a y  a n d  left empty over night.  
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Film Exposure First Development Time PROCESSING ADJUSTMENTS 
FOR UNDEREXPOSED O R  

Approx. 8 minutes OVEREXPOSED FILMS One stop under 
(Normal) 
One stop over 

(6 min utes) 
Approx. 4 minutes 

IDENTIFYING PROCESSED E-6 
EKTACHROME FILMS 

Kodak-processed and mounted E-6 Ek
tachrome slides have a plus (+) symbol 
on the front and back of the mounts 
to distinguish them from E-4 Ekta
chrome s lides. Other laboratories may 
use the same symbol for this purpose. 
On unmounted E-6 Ektachrome film 
strips, the edge print reads "Kodak 
Safety Film," followed by a four-digit 
code n umber. This is repeated at ap
proximately 2-inch intervals. A sol i d  
square follows each frame number. On 
1 3 5-20 size film. the three-digit  emu!, 
sion number appears a t  the No. 4 
frame; on 1 3 5-3 6 size film, the emul
sion n umber is at the No. 2 1  frame. In 

addition, the 1 3 5-size E-6 films have a 
0.05-inch-diameter hole after every 
fourth perforation along one edge. 
Long rolls of 35 mm E-6 films are 
frame n u.mbered 1 through 44, and 
the e'!1uls1on number is printed at 1 2 -
inch intervals. T h e  1 20-size fi lm has 
frame numbers I through 12 with t h e  
emu lsion number between th� 3 rd and 
4th frame. Sheet fil ms can be identi
fied b y  code notches. 

RETOUCHING DYES FOR E-6 
TRANSPARENCIES 

Use !<ODAK E-6 Transparency Re
touching Dyes .for retouching original 
transparencies intended for photome
chanical reproduction or for duplicating 
on KODAK EKTACHROME Dupli
cating Film .6 1 2 1  (Process E-6). Process 
E-3 retouching dyes can be used but 
some color mismatch may resu lt .  

Process E-6 Ektachrome professional 
film should a lways be exposed at its 
stated effective speed for the best re
sults.  Compensating for u nder- or over
exposure wit� process adjustments pro
duces a loss ID picture quality. Under
exposed and overdeveloped film results 
in a loss of D-max, a decrease in ex
posure l atitude, a color balance s hift 
and a significant increase i n  contrast'. 
Overexposure and u nderdeveloped fi l m  
results  i n  a low t o e  contrast a n d  a color 
shift.  If t h ese losses in quality can be 
tolerated, and if  the processing machine 
�as t�e flexibility,  the first  development 
time ID the fol lowing table can be used 
as a guide to compensate for abnormal 
exposures. 

PRINTING THE FILMS 
No infrared c utoff filter is required 
when E-6 Ektachrome fi lms are printed 
onto KODAK EKTACH ROME RC 
Paper, Type 1 99 3 .  It  is  recommended, 
however, that  a KODAK infrared Cut
off Filter No. 3 0 1 A  be used for print
ing mixtures of Process E-3 ,  E-4, and 
E-6 Ektachrome films for printing com
patibi lity.  

DUPLICATIN G  THE FILMS 
Two new Ektachrome duplicating films 
for use with P rocess E-6 are available 
for making duplicate transparencies. 
KODAK EKTACHROME Duplicating 
Film 6 1 2 1  (Process E-6) is a color sheet 
film for the making of h i gh-quality 
duplicate color transparencies. 

KODAK EKTACHRO M E  Slide 
Duplicating Film 507 1 (Process E-6) 
is available in 1 3 5-3 6 size and long 
rolls in 35 mm and 46 mm widths. It 
is  for making duplicate sl ides from 
original Kodachrome and Kodak Ekta
c hrome transparencies. 

SEE CHEMICAL TABLE NEXT PAGE 
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The Compact Photo-Lab-Index 

IDENTI FYING E-6 PROCESSING ERRORS 

When the effects of inadequate storage 
or improper exposure are el iminated as 
the causes of poor-quality Ektachrome 
transparencies, incorrect processing in 
Process E-6 may be the source of the 
fault. Errors can occur in  chemical 
mixing, order of solutions in  process
ing, solution temperatures, agitation 
rates, washing, replenishment rates and 
contamination of processing solutions. 
The table relates abnormal appearance 
of the processed film to possible causes. 

Visual examination of processed fi lms 
is one method for discovery of proces
sing faults. While such examination 
may point out the type of processing 
error, it cannot provide all of the i n
formation to correct the deficiency. 
The e xtent of deviation from normal 
and the corrective action required are 
more readi ly  assessed with the aid of 
sensitometric control strips which are 
evaluated on a densitometer or com
pared wi th  a reference strip. 

VISUAL EXAMINATION OF 
PROCESSED FILM 

Appearance of Film 

Very High Maximum Density 
(no image apparent) 

Dark Overall 

Very Dark 
(overall or in random areas) 

Light Overall 

Light Overal l ,  Blue Color Balance 

Overall Density Variation 
from Batch to Batch 

Blue 

Probable Fault 

First developer and color developer reversed. 
First developer omitted. 

Inadequate t ime or low temperature in first 
developer. 

First developer dilu ted, exhausted, or u nder
replenished. 

Color developer starter added to first 
developer. 

Bleach or fi xer  (or both) omitted, reversed, 
diluted, exhausted, or u nderreplenished. 

Excessive time or h igh temperature in  first 
developer. 
Film fogged by l igh t  prior to processing. 
First developer too concentrated. 
First developer overreplenished or starter 

omitted in  preparation of working (tank) 
solution. 

First
. 
developer contaminated with color 

developer. 

First developer contaminated with fi xer. 

Inconsistencies in time, temperature, agita
tion, or replenishment of fi rst developer. 

Reversal bath too concentrated. 
Color developer alkalini ty too low. 
Excessive color developer starter used i n  

preparing tank solution. 
Color developer replenisher mixed with 

Part B only. 
Process E-4 used in error. 

( Continued on following page ) 
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Cyan 

Yellow 

Low Densities B lue-G reen, 
H igh Densities Yellow 

B lue-Red with H i gh 
Maximum Density 

G reen 

Very Yellow 

Cross-Width Bar Marks 
(When using stainless steel reels) 

Scum and Dirt* 

First and color developers u nderreplenished. 

Color developei: alkalinity too h igh. 
Color developer starter added to first 

developer. 
Color developer replenisher mixed with only 

Part A. 

Color developer contaminated with first 
developer. 

Color developer contaminated with fixer. 

Color developer replenisher too dilute.  

Reversal bath exhausted, di luted, or under
replenished. 

Film fogged by green safelight.  
Wash used between reversal bath and color 

developer. 

Film exposed through base. 
Film fogged by room lights during first 

developer step. 

Gaseous burst agitation used in first 
developer. 

Stabilizer requires replacement. (Replace 
once a week.) 

Filters in recirculating systems require 
replacement. (Change once a week.) 

Air filters in dryer need changing. 
Dirt  in other solutions. Use floating covers 

on tanks and replenisher solutions when
ever possible. 

Stabi l izer  too concentrated. 

*Foreign particles may be due to buildup of fungus or algae in processing solu
tions or wash tanks. To minimize t h is bui ldup, drain water wash tanks when 
not in  use. When the processing equipment will be out of use for more than 6 
weeks, drain and rinse the reversal bath tank and replenisher storage tanks. To 
remove fungus or algae, scrub the tanks with a stiff bristle brush and a sodium 
hypochlorite solution (1 part household bleach to 9 parts water). R inse the tank 
thoroughly with water to remove the last traces of sodium hypochlorite solution. 
Use a 50-micrometer (or finer) filter in the water supply. 
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SUMMARY OF STEPS FOR 
KODAK E KTAC H RO M E  F I LM PROCESS E-3 

(FOR 1 -PINT AND 'Ii-GALLON 
PROCESSING TANKS) 

Agitatio n :  See instructiqns for equipment used a nd follow them carefully. 
Timing : I n clude drain time ( 10  seconds) i n  time for each processing step. 

Solution or Temp Temp Time 
Total Min 

Remarks at End 
Procedure F c in Min of Step 

1 .  First Steps l through 3 in 
75 ± \12 24 ± 0.3 1 0* 1 0  Developer to to I da rkness 

2. Rinse Running water 73-77 23-25 l l l  

3. Hardener 73-77 23-25 3 1 4  

Remaining steps con b e  done in normal room light. 

4. Wash Running water I 73-77 I 23-25 I 3 1 7  

5. Reversa l 
Re-expose as prescribed for equipment used. Fflms must Reset 
receive at least ] -minute drain before color develop- Timer 

Exposure ment. to Zero 

6. Color 
73-77 23-25 1 5  1 5  Developer 

--

7. W a sh Running water 73-77 23-25 5 20 

8. Clearing 
73-77 23-25 5 25 Both 

9. Rinse Running water 73-77 23-25 l 26 

10. Bleach See warning on label. 73-77 23-25 8 34 

1 1 . Rinse Running water 73-77 23-25 l 35 

1 2. Fixer 73-77 23-25 6 4 1  

1 3. Wash Running water 73-77 23-25 8 49 

1 4. Stabil izer See warning on label. 73-77 23-25 l 50 

I Before d rying films, Not over 15.  Dry remove from reels or 
hangers. 1 1 0 I 43 

*For 1nrt1al films through the some set of solutions. See tables on page 4 for development times of subsequent films through same 
unreplenished set of solutions. 
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S U M M A RY OF STE PS F O R  
PROCESS E-4 

(FOR 1 -PINT PROCESSING TANKS 

Agitation: See in1truction1 for equip.,tent uHd ond follow them carefully. 

Timing: Include time required to drain tank in total time for each procening 1tep. 

Solution or Temperature Time 
Total Min 

Procedure 
Remark1 

in Min 
at End 

O F  oc of Step 

1 .  Prehardener 85 ± 1 29.5 ± \2 3 3 

2. Neutralizer 
First 4 steps 

83-87 28-3 1 1 4 
in total 

3. First darkness 
85 ± \2 29.5 ± \4 7 •  1 1  

Developer 

4. First Stop Don't use Second 
83-87 2 8-3 1 2 1 3  

Bath Stop Bath here! 

Remaining steps can be done in normal room light. 

5. Wash Running water 80-90 27-32 4 1 7  

6. Color See chemical 
83-87 2 8-3 1 1 5  32 

Developer warning notice. 

7. Second Stop Don't use First 
83-87 2 8-3 1 3 35 

Bath Stop Bath here! 

8. Wash Running water 80-90 27-3 2· 3 38 

9. Bleach 
See chemical 

83-87 2 8-3 1 5 .43 
warning notice. 

1 0. Fixer 8,3-87 2 8-3 1 6 .49 

1 1 .  Wash Running water 80-90 27-32 6 55 

1 2. Stabilizer 
See chemical 

83-87 2 8- 3 1  1 56 
warning notice. 

1 3. Dry 
Dry film off Not over Not over 
the reel. 1 1 0 43 
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SUMMARY OF STEPS FOR 
P ROCESS E-4 Y2 -U.S. GALLON (1 .89 Liters) SIZE 

Agitation: See instructions for equipment used and follow 
them carefully. 

Timing: Include drain time ( 1 0  seconds) in time for each 
processing step. 

Solution or Temperature 
Remarks 

Procedure ( O F) ( OC )  

1 .  Prehardener Total darkness 85 ± 1 29.5 ± 1 '  , 2  

2.  Neutralizer Total darkness 83-87 28 . 5-30.5 

3 .  First 
Total darkness 85 ± \2 29.5 ± \4 

Developer 

4. First Stop Total darkness 83-87 28.5-30.5 

Time 
in Min 

3 

1 

6 .  

2 

Remaining steps can be done in normal room light. 

s .  Wash Running water 80-90 26.5-32 4 

6. Color See warning on 
83-87 28 .5-30.5 1 5  

Developer label. 

7. Second Stop 83-87 2 8 .5-30.5 3 

8. Wash Running water 80-90 26.5-32 3 

9. Bleach 
See warning on 

83-87 28 .5-30.5 5 
label. 

1 0. Fixer 83-87 2 8 .5-30.5 6 

1 1 .  Wash Running water 80-90 26.5-32 6 

1 2 . Stabilizer 
See warning on 

83-87 28. 5-30.5 1 
label. 

1 3. Drying 
Remove films Not over Not over 
from reels. 1 1 0 43.5 

Total Min 
at End 

of Step 

3 

4 

1 0  

1 2  

1 6  

3 1  

34 

3 7  

42 

4 8  

54 

5 5  

• Use 4 \2-minute time fo r  KODAK EKTACHROME Slide Duplicating Film 5038 (Process E-�) o r  7038. 
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SUMMARY OF STE PS FOR P ROCESS E-4 

For 1 -, 3 \rgallon (3.8, 1 3. 2  liters) and larger tonics• 

Agitation: See instructions for equ.ipment used and follow 
them carefully. 

Timing: lnc!ucile drain time ( 1 0  seconds) in time for each 
processing step. 

Solution or Temperi;iture 
Remarks Procedure O F  oc 

1 .  Prehardener See warning 85 ± 1 29.5 ± \2 

2. Neutralizer 
on label . 

8 3-87 2 8. 5-30.5 

3. First 
First four 

Developer 
steps in 85 ± \2 29.5 ± \4 

total 

4 .  First Stop darkness 8 3-87 28.5-30.5 

Time 
in Min 

3 

1 

6t 

2 

Remaining steps can be done in normal room light. 

s. Wash Running water 80-90 26.5-32 4 

6. Color See warning on 83-87 28.5-30.5 9j: Developer label. 

7. Second Stop 8 3-87 28 .5-30.5 3 

8.  Wash Running water. 80-90 26.5-32 3 

9. Bleach 
See warning on 83-87 28 .5-30.5 5 
label. 

1 0. Fixer 83-87 2 8.5-30.5 6§ 

1 1 .  Wash Running water 80-90 26.5-32 6 

1 2 . Stabilizer 
See warning on 83-87 28.5-30.5 1 
label. 

1 3 . Drying 
Remove roll films Not over 43.5 
from reels. 1 1 0 

Total Min 
at End 
of Step 

3 

4 

1 0  

1 2  

1 6  

25 

28 

3 1  

36 

42 

48 

49 

• for P'Oceuing in 1 -pint tanks, follow the instructiorts found in the 1 -pint size KODAJC. EKTACHROME Film Processing Kit, Process 
E-A. 

tUse 4 �2-minute time for KODAK EKTACHROME Slide Duplicating Film 5038 (Process E-4) or 7038. 
tFor unreplenlshed systems the time shoold be 15 minutes. 
Slf KODAK Color Film liquid Fixer and Replenisher i s  used, the fixing time c�n be reduced to 4 minutes. 

NOTICE: Observe precautionary information on 
containers and in instructions. 
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SUMMARY OF STEPS FOR KODAK C O L O R  P ROCESS C-22 
FOR KODACOLOR-X FILMS Pint Size (U.S.) 

Agitation: See instructions a n d  follow them closely. 
Timing: Include time required to drain tank in time for each processing step. 

Solution or 
Procedure 

-

1 .  Developer 

2. Stop Both 

3. Hardener 

4. Wash 

5. Bleach 

6. Wash 

7. Fixer 

8. Wash 

9. Final Rinse 

10. Dry 

Temp Temp Time 
Remarks (F) (C) in Min 

Toto I d o  rkness 75 ± Y2 24 ± 0.3 1 4* 
See note 

Totol do rkness 73-77 23-25 4 I ' 

Tota I da rkness 73-77 23-25 4 

Remaining steps can be done in normal room light. 

Running water 

See warning on label 

Running waler 

-- -

Running water 

KODAK PHOTO-Flo 
Solution 

Rem'ove film from reel 

73-77 23-25 
73-77 23-25 
73-77 23-25 

--- - - · -

73-77 23-25 
-

73-77 23-25 
----

73-77 23-25 
--------

Not above 
1 1 0 

I 
43 

4 I 
I -· -6 I 

4 I 
--- · i 8 i 
8 I 

-

1 
' 

--- i 

Total Min 
at End 
of Step 

1 4  
1 8  
22 

26 
32 
36 
44 

----

52 
------

53 
---

•rime listed is for initial Alms through a ! · pint set of solutions. See table on page 3 for. development times 
of subsequent fllms through the same set of solutions. 

Note: Develop KODAK EKTACOLOR Slide Film 5028 for 17 minutes and odd 3 minutes to each Agure in  the 
"Total Min" column. 

200 

NOTICE : Observe precautionary information 
on containers anJ in instructions. 



The Compact Photo-Lab-Index 

SUMMARY OF STEPS FOR 
KODAK COLOR FILM P ROCESS C-22 

1 -GALLON SIZE (U.S.) 

Agitation: See instructions and follow them closely. 
Timing : Include drain time (10 seconds) in time for each processing step. 

Step or Time Total Min 
Remarks Temp (°F) Temp (°C) at End 

Procedure in Min 
of Step 

1 .  Developer Total darkness 75 ± \/2 24 ±0.3 
1 3  

1 3  
See note 

2. Stop Bath Total d arkness 73-77 23-25 4 1 7  

3 .  Hardener Total d arkness 73-77 23-25 4 21  

Remaining steps c a n  be done i n  norma l room light 

4. Wash Running water 73-77 23-25 4 25 

5. Bleach 73-77 23-25 6 3 1  

6. Wash Running water 73-77 23-25 4 35 

7. Fixer 73-77 23-25 8 43 

a. Wash Running water 73-77 23-25 8 51 

9. Final 
KODAK 
PHOTO-FLO 73-77 23-25 1 52 

Rinse 
Solution 

10. Dry See instructions 
Not above 

1 1 0 I 43 

Note: Time specified is for KODACOLOR-X Film and for KODAK EKTACOLO R Prafeuional Film, Types S 
and L. Develop KODAK EKTACOLOR Print Film 4 1 09 for 1 1  minutes and subtract 2 minutes from each 
figure in the "Total Min" column. Develop KODAK EKTACOLOR Slide Film 5028 for 1 7  minutes and 
add .4 minutes to each flgure in the "Total Min" colun1n. 

NOTICE :  Observe precautionary information on 
containen and in instructions. 
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SUMMARY OF STEPS FOR 

KODAK COLOR F I LM P R OCESS C-22 

Agltatlan:  s .. ln1tructlon1 and follow them I cloHly. 

Timing: Include drain time ( 10  1ocond1) I n  time Manual Proceulng Automatic Proce11ln1 

for each P.roce11ln1 step. 

Step or Tlmo 
Total Min 

Tlmo 
Total Min 

Remarks Temp at End at End 
Procedure I n  Min 

of Stop 
In Min 

of �top 

1 .  Develop Total darkness 
75 ± '1> F 1 3  1 3  1 2  1 2  (24 ± 0.3 C) See note See note 

2. Stop Bath Total darkness 
73-77 F 4 1 7  4 1 6  (2�-25 C) 

3. Harden Total darkness 
73-77 F 4 2 1  4 20 (23-25 C) 

Remaining steps can b e  done in normal room light 

4. W<ish Running water 
73-77 F 4 25 4 24 (23-25 C) 

5. Bleach 
See warning 73-77 F 6 3 1  6 30 
an label (23-25 C) 

6. Wash Running water 
73-77 F 4 35 4 34 (23-25 C) 

7. fix 73-77 F 8 43 8 �2 (23-25 C) 
--

•• Wash Running water 
73-77 F 8 5 1  8 50 (23-25 C) 

9. Final KODAK 73-77 F 1 52 1 5 1  
Rirue PHOTO·FLO Solution (23-25 C) 

- --

10. Dry See instructions 
Not above 

1 1 0  F (43 C) 

N.te: Tim• 1peciA•d it for KODACOLOR·X film, KODAK EKTACOLOR Profeuional Film, Type• S and l, and KODAK EKTACOLOR 
ID/Copy film 5022. lncrea1e the Developer, Bleo..ch, and fiur replenilhment rotes by �.$)� for KODAK EKTACOLOR ID/Copy 
film 3022. · 

In oll 1y1tem1, develop KODAK EKTACOLOR Print Film 4 1 09 for 1 1  minutes ond 1ubtroct I or 2 minutes from each figure in the 
''Total Min" column, Develop KODAK EKTACOLOR Slide Film 5028 for 17 minute• ond add 4 minute1 to eoch flgure in the "Total Min" 
c°'umn for manuol proceuing. for automatic processiflllil, develop the alide film for 1 6  rajnutes and odd 4 minute• to each flgure in 
rhe ''Total Min" column. Note thot K�DAK EKTACOLOR Print Film Additive mu1t be u1e'tt with the print and 11ide fllm1. 
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KODAK FLEXICOLOR CHEMICALS FOR PROCESS C-41 

Process C-4 1 is recommended for the processing of KODACOLOR II, KODA
COLOR 400, and KODAK VERTCOLOR I I  Professional Fi lms. Developed to 
produce color negatives of u niformly h igh quality, i t  makes use of a number of 
KODAK FLEXICOLOR chemicals, available either separately or i n  convenient 
kit form. 

The KODAK FLEXTCOLOR Processing Kit (for Process C-4 1 )  includes devel
oper, bleach, fixer, and stabi l i zer  i n  q u antit ies sufficient to make one pint of 
solution. The individual chemicals are available for larger amounts of solution. 

The chemicals for Process C-4 1 can be used in  small one-pint tanks, rotary 
tubes, sink-line processing equipment, and continuous machines. Following is a 
summary of steps for processing KODACOLOR H KODACOLOR 400, and 
KODAK YERICOLOR I I  Professional  Films, using the processing kit .  

PROCESS C-41 SUMMARY OF STEPS (for 1 -Pint Tanks) 

Solution or 
Agitation 

Time in 
Procedure Remarks Initial ''' Rest Agitate oc OF Minutest 

I .  Developer Total 3 0  sec 1 3  2 37 .8±0. 1 5  1 00± 1/1 3 1/1 

2. Bleach darkness 30 sec 25 5 24-40.5 75- 1 05 6 1/i  

Remaining steps can be  done in normal room light. 

3. Wash Running 
water! 24-40.5 75- 1 05 3 I/i 

4. Fixer 3 0  sec 25 5 24-40.5 75-1 05 61/i 

5. Wash Running 
water! 24-40.5 7 5- 1 05 3 I/i 

6. Stabilizer 3Q sec 24-40.5 75- 1 05 l Y2 

7. Dry See 
i nstructions 24-43.5 75- 1 1 0  1 0-20 

* R ap the bottom of the tank firmly on the sink or table to dislodge any air bells. 
Be sure you h ave read the agitation recommendations elsewhere i n  these 
instructions. 

tlncludes I O-second drain time in each step. 

I Use fresh water changes throughout the wash cycles. Fill the processing tank as 
rapidly as possible from a running water supply for about 4 seconds. When f u l l ,  
agitate vigorously for about 2 seconds a n d  drain for about I O  seconds. Repeat 
this full wash cycle. If desired, use a running water i nflow-overflow wash with 
the cover removed from the tank. 
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SU RFACES AND CONTRAST G RADES 
OF KODAK PHOTOG RAPHIC PAPERS 
KODAK BLACK & WHITE MATERIAL 

TEXTURE Smooth Smooth Smooth Smooth 
BRILLIANC
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Ad-Type 

Azo 

Dye Transfer 

Ektalure 

F 
WH, SW 0-5 

D W J -3 
F 

WH, DW 

F 
Ektamatic SC WH 

SW, DW 

F 
Kodabrome II RC WH, MW 

S-UH *  

F 
Kodabromide WH, SW 1 - 5  

DW 1-5 

F 
Medalist WH, SW 1-4 

Mura I t  

Panalure 

' Panalure II R C  

P a nalure Portrai t  

Polycon trast 

D W 2 , 3  

F 
WR. SW 

F 
WH, MW 

F 
W H  

SW, DW 

A 
WH, LW 1 -4 

N 
WH, DW 1 -4 

N 
WH, SW 

A 
WH, LW 

N 
WH, MW 

S-UH* 
N 

WH, SW 2-4 
DW 2-4 

A 
WH. LW 2-5 

N 

J 
WH, DW 2,3 

W H , SW, DW J 
A WH, SW, DW 

WH. LW 

Dye Transfers (See B&W Listings on previous p age) 
WH-White paper stock; CR-Cream-white paper stock; WM-WH-Warm
white paper stock. 
'''Avai l able  in soft, mediu m ,  h ard, extra-hard and ul tra-hard grades. 
I Available in rolls 54 inches wide. 

( Conti1111ed on followi11g page ) 
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SURFACES AND CONTRAST G RADES 
OF KODAK PHOTOG RAPHIC PAPERS (cont inued) 
KODAK BLACK & WHITE MATERIAL (Continued) 

Fine Grained 
Lustre 

E 
WH, SW l -4 

DW 2,3 
G 

CR, DW 
E 

WM-WH, DW 
G 

CR, DW 

E 
WH. SW 2-4 

DW 2-4 
G 

CR. DW 2-4 
E 

WH, DW 2,3 
G 

CR. DW 2-4 

E 
WH, DW 

G 
CR, DW 2-4 

Fine Gramed 
High Lustre 

K 
WM-WH, DW 

Tweed 
Lustre 

n 
CR, DW 

H, WHM 
CR. SW 2.3 

( Co111i1111ed 011  fo!loll'i11g page) 

Silk 
High Lustre 

y 
WM-WH, DW 

y 
CR . DW 2,3 

Tapestry 
Lustre 

x 
CR, DW 
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SURFACES AND CONTRAST G RADES 
OF KO DAK PHOTOG RAPHIC PAPERS (continued) 
KODAK BLACK AND WHITE MATERIAL 

TEXTURE Smooth 
BRILLIANCE Glossy 

Polycontrast Rapid WH, S�. DW 
Polycontrast F 

Rapid II RC WH, MW 
Portrait Proof 

Res is to 

Resisto 
Rapid Pan 

Studio Proof 

Velox 

Velox Premier RC 

Velox Unicontrast 

F 
WH, SW 

F 
WH, SW 1-4 

F 
WH, MW 

F 
WH, SW 

Kodak Color Material 

Ektacolor 74 RC F 
-------· 
Ektacolor 7 4 F Dura trans/ 4023 
Ektac:1rome 

RC 1 99 3  F 
Ektachrome 2203 

Smooth 
Lustre 

N 
WH, SW 

N 
WH, MW 

N 
WH, SW 2,3 

N 
WH, SW, 2, 3 

N 

Dye Transfer (See B&W listings on previous page) 

Smooth 
H igh Lustre 

Smooth 
Matte 

WH-White paper stock; CR-Cream-white paper stock; WM-WH-Warm
white paper stock. ' *Available in soft, medium, hard, extra-hard and u ltra-hard grades. 
t Available in rolls 54 inches wide. 

( Co11ti1111ed 011 following page ) 
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SU RFACES AND CONTRAST G RADES 
OF KODAK PHOTOG RAPHIC PAPERS (continued) 
KODAK BLACK AND WHITE MATERIAL (Continued) 

Fine Grained 
Lustre 

G 
CR, DW 

G 
WM-WH, DW 

E 
WH, MW 

Fine Grained 
High Lustre 

Kodak Color Material (Continued) 

E 
Lustre-Luxe Tl\·! 

Tweed 
Lustre 

R 
CR, DW 

R 
CR, SW 

Silk 
High Lustre 

y 
CR, DW 

y 
WM-WH, DW 

Y-WH 
, MW 

y 
WH, MW 

y 

y 

y 

Tapestry 
Lustre 
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KODAK PAPERS 
Choice of  Surface and Color 
Photographic papers come in a wide 
variety of tone ranges and surfaces. 
This permits the user to exercise his 
personal taste in choosing the paper 
best suited to the subject matter and 
the particular use of the print. 

SU RP-ACE 
Glossy paper should be used for prints 
intended for reproduction, or for prints 
in which extremely fine detail is im
portant. G lossy paper reproduces a 
wide brightness range. It has a long 
density scale. I t  should be ferrotyped 
for best results. 

High Lustre surfaces give the maxi
mum reflection scale possible without 
ferrotyping. I t  falls between the glossy 
and lustre surfaces in scale. 

Lustre surfaces have a shorter den
sity scale t han glossy papers, and are 
suited for exhibition and general use. 

Matte surfaces have the shortest den
sity scale and flatten the over-all con
trast of the print. 

TINT 
Some Kodak papers are supplied with 
a white stock, while others are avail
able with warm-wh ite, or cream-white 
t inted stock. 

White should usually be used for 
cold-tone subjects, reproduction . and 
commercial work, for high key sub
jects, snow scenes, seascapes, and for 
prints to be toned blue. 

Cream-White is a warm base tint 
· good for sunlighted and artificially 

lighted scenes. 
Warm-white tint is intermediate be

tween white and cream-white. 

SPECIAL SURFACES 
Silk paper has a fine clothlike tex

ture and high lustre. I t  is useful for 
brilliant pictorial subjects, candid-wed
ding and school photography. 

Tweed paper has a very rough lustre 
surface, and should be used where de
tail is to be reduced. Available on a 
cream-white stock, i t  is most effectively 
used i n  large sized prints. 

Tapestry paper has a very rough 
lustre surface which is suited to large 
prints and massive subjects where sub
ordination of detail is desirable. 

THICKNESS 
Kodak papers are designated as light
weight, Single Weight, Middleweight 
or Double Weight. Generally, Single 
Weight papers lend themselves to use 
as smaller prints, while Double Weight 
is preferable for larger prints. Some 
papers are supplied i n  light weight or 
medium weight for special purposes. 
Papers identified by the letter A are 
made to allow folding without crack
ing. Papers with the Resisto name oi· 
with a n  R C  after the paper name have 
resin-coated bases, which allows for 
more rapid processing, washing and 
drying. 

PHOTOG RAPHIC PROPERTIES 

EMULSIONS 
Photographic paper emulsions are usu
ally made of light-sensitive silver salts 
suspended in gelatin. The speed of the 
paper is modified by the chemical com
position of the silver salts and additives. 
Printing grade and image tone are l ike
wise determined by the chemical struc
ture of the emulsion. Silver chloride is 
often used i n  slower (contact) papers, 
while silver bromide is usually predom
i nant in the faster projection papers. 
Sensitizing dyes are used to match sen
sitivity of  the emulsion to different 
spectral response, and to modify the 
speed balance among various grades 
of  paper. 

CONTRAST 
Like color, which must be described in 
terms of h u e, brightness, and satura
tion, contrast is also a word which has 
a compound meaning. The two i nde
pendent attributes which determine 
contrast are gradient and extent. Tech
nically speaking, the gradient is the 
rate at which the density increases with 
exposure. The extent is the total range 
of densities available in the print from 
light to dark. 
*Reflection density is of 

log reflectance 
area concerned, where the ill umination 

( Continued on following page ) 
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i s  a t  45° to the surface, and the sam
ple is viewed at 90° to the surface. 

Since contrast is concerned with sub
jective impressions, an unexposed sheet 
of photographic paper does not have 
contrast. However, it does possess a 
certain contrast capacity which is re
l ated to gradient and extent. Actually 
it is  the combined effect of both fac
tors, or technically speaking, the prod
uct  of those two factors. It shou Id be 
kept in mind also, that prints do not 
always uti l ize the full capacity of the 
paper contrast. Let's take a Closer look 
at some of the factors which influence 
these characteristics: 

Gradient. For prints made on No. 1 
and No. 2 printing grades of the same 
paper, the available maximum density 
is the same. If the same negative is 
used for each, the print on the No. 2 
printing grade appears more contrasty. 
In fact, it  is too contrasty i f  the nega
tive is best suited to the No. l printing 
grade. The reason is that the rate at 
which density i ncreases with exposure 
is  more rapid for No. 2 printing grade 
than for No. 1 printing grade. There
fore, No. 2 Printing grade reaches its 

· maximum density sooner, speaking ex
posure-wise.+ 

The total interval i n  exposure is 
shorter for No. 2 printing grade, that is, 
its exposure scale is shorter. Jn the 
case we have chosen, i t  is  too short to 
accommodate all  the tones represented 
in the negative. The factor in a paper 
that makes it fit a negative is this ex
posure scale. I t  relates to the density 
scale of the negative, in a manner de
scribed later. Printing grades differ. 
then, in exposure scale. No. 4 and 5 
printing grades h ave a very short ex
posure scale; 0 and 1, a long scale. 
No. 2 and 3 have exposure scales that 
are in the normal range, in that they 
fit most good negatives. 

Exposure scale should not be con
fused with the speed of the paper or 
the exposure required to make a print. 
It is  an expression of the range of light 
intensities required to produce a print 
having the ful l  range of  useful tones 
from white to black. 

Kodak Azo, Velox, Kodabromide. 
and other papers are suppl ied in several 
printing grades to fit negatives which 
differ in density scale. Such differences 

may be due to vanat10ns in subject, 
l ighting, exposure or development. 
Some papers such as Opal and Kodak 
Portrait Proof, are intended for use 
with negatives of  uniform qual ity made 
under carefu l l y  control led conditions of 
l ighting, exposure, and development, 
and for this reason are supplied in only 
one printing grade. 

Extent or Density Scale. The degree 
of gloss of the paper has a great effect 
on its maximum density. Consider two 
good prints made from the same nega
ti ves-one on No. 2 printing grade 
matte paper and the other on No. 2 
printing grade glossy paper. The print 
on the glossy paper has the higher 
maximum density, and its shadow tones 
are somewhat darker than correspond
i ng areas on the matte-surface print.  
Both papers fit  the negative, and t here
fore both papers are rated as grade 
No. 2.  However, the glossy print has 
more contrast. 
"'The type of enlarger also affects the 
image contrast. Prints made with con
denser enlargers have more contrast 
than prints made in diffusion enlargers. 

It  is possible for prints made on two 
different types of  paper, both having 
the same grade number and maximum 
density, to appear different. This is  
caused by " local" differences in gradi
ent; in other words, their  characterist ic  
curves may d i ffer in shape. 
VARIATIONS IN HANDLING, AND 
THEIR ' EFFECT U PON CONTRAST 
AND DENSITY 
The contrast of. photographic papers is, 
for most practical pu rposes, inherent 
i n  the emulsion and the paper surface; 
hence it can be controlled only within 
narrow l imits by variations in develop
ment time or developer composition. 
SENSITOMETRIC CURVES 
As photographic paper is exposed to 
increasing amounts of l ight, it  pro
duces more and more density. This can 
be shown as a curve by plotting the 
reflection density of the developed 
image against the logarithm of the ex
posure. Such a curve is  cal led a "D-log 
E curve" or a "sensitometric curve." 
Logarithmic values are used because 
the human eye tends to respond loga
rithmically rather t h an arithmetically 
to different intensit ies of l ight.  

(Courtesy of Eastman Kodak Co.) 

( Continued 011 followi11g page ) 
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The graph below shows a typical 
D-log E curves for the six different 
grades of a family of Kodak papers, all 
having a glossy surface. The maximum 
density tends to be the same for the 

;::: 
Vi z w 0 
6 1 .0 -- -

.... 
� 
w 
"' 

different grades if the surface is the 
same, but the rate at which density in
creases with exposure is seen to be 
least of the grade 0 paper and greatest 
for the grade 5 paper. 

.)_ 
I 

3.0 
R E LATI V E  LOG E X P O S U R E  

Papers having semimatte or matte 
surfaces usually give sensitometric 
curves which are similar to those shown 
for the glossy papers, except that the 
maximum densities of the semimatte 
and matte papers are lower. If the 

1 .0  

� 
V> 
z w 0 
z 1 .0 0 ;::: � 

I / / / 

curves for a grade 2 matte paper, a l l  
of the same emulsion type, are com
pared, they usually wi l l  be found to be 
similar to those shown i n  the next il
l ustration . .  

........ � GLO�SY 

/ w HIGH LUST�E I /  I f';_,...--L LU5T�E i::::>·-- MATTE -f-

-,_ I I - --I ___L__ 
I 

--· -,-
I -t--- - - · -n 0.0 

0.0 1 �  2� 3.0 

2 1 0  

R E LATIVE LOG E X P O S U R E  

(Courtesy of Eastman Kodak Co. )  

( Continued on folloiving page) 
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2.0 .-----�-----------�-------� 
LOG E, ----- MAXIMUM SHOULDER DENSITY 

LOG E� 

LOG EXPOSURE 
RANGE 

I 

l 
0.9 OF MAXIMUM 

SHOULDER DENSITY 

LOG E DENSITY 

0.6 RANGE 

;����" I  1 /-------O-.�A-�0,�6 
BASE DENSITY PLUS 

O.O �----'�=========:::;::==l...== - FOG DENSITY 

0.0 1 .0 2.0 J.0 
LOG E (Meter-Condie-Seconds) 

The curve above indicates the location of the speed point, showing how density 
range and log-exposure are derived. 

EXPOSURE SCALE AND 
SCALE INDEX 
The various printing grades of a paper 
need different ranges of  exposures to 
produce the full scale of tones from 
white to black. The term "exposure 
scale" is used for the ratio between the 
exposure needed to give the faintest 
useful highlight tone and that required 
for a full black tone. Thus, a paper 
with an exposure scale of 1 to 20 will  
just reproduce all the tones in  a nega
tive in which the thinnest part of the 
image passes 20 times as much light as 
the densest part. Logarithmic units are 
usually used for expressing exposure 
scale because they relate directly to the 
density difference (density scale) be
tween the highest and lowest densities 
in  the negative. An arithmetic exposure 
scale of 1 to 20 corresponds to a log 
exposure scale of 1 .30. 

"' method of determining log expo
sure scale values for the sensitometric 
curves of the papers is defined in ANSI 
Standard for Sensitometry and Grading 
of Photographic Papers, PH2.2* 

Since the term "log exposure scale" 
is i nconveniently long for general use, 
the American Standard recommends 
that the name "scale index" be applied 
to values of log exposure scale that 
have been rounded off for easy applica
tion in practical use. The values are 
rounded off to the closest figure fol
lowing the decimal point. 

The scale index is useful in  the prac
tical problem of fitting the paper to the 

negative and also in  the more general 
problem of specifying paper charac
teristics. 
*A copy of this standard can be pur
chased from the Jnstitute, 1 430 Broad
way, N.Y.,  N.Y. 10018 ,  ANSI PH 2.2-
1 966 (R- 1 972), American N ational 
Standards Institute. 

G RADE NUMBER AND SCALE INDEX 

The grade numbers, 0, 1,  2, 3 ,  4, and 5, 
have for many years been used as an 
i ndication of the scale indexes and 
thus of the types of negative which can 
be printed successfully on each grade 
of paper. A negative having a very long 
density scale usually prints best on a 
grade 0 paper, which has a long scale 
index, while a negative having a very 
short density scale usually prints best 
on grade 5 paper, which has a short 
scale index. More recent papers have 
the grade numbers replaced with grade 
names: soft, medium, hard, extra hard 
and ultra hard. 

EXPOSURE SCALE VALUES 
And Scale Indexes for Kodak Papers 
Grade numbers from 0 to  5 have for 
many years been used as an indication 
of the scale indexes of papers and thus 
of  the types of negatives which can be 
printed successfully on each grade of 
paper. A negative having a very long 
density scale usually prints best on a 
Grade 0 paper, which has a long scale 
index, while a negative having a very 

(Courtesy of Eastman Kodak Co.) 

( Continued on following page) 
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shor:t density scale usually prints best 
on G rade 5 paper having a very short 
Scale Index. 

For most Kodak papers there is a 
fairly definite relation between grade 
number and scale index as indicated in 
the table below. Some papers do not 
follow these relations exactly but the 
approximation is close enough for prac
tical purposes. 

Paper Grade 
Number 

Log-Exposure 
Range 

0 
1 
2 
3 
4 
5 

1 .40- 1 .70 
1 . 1 5- 1 .40 
0.95- 1 . 1 5  
0.80-0.95 
0.65-0.80 
0.50-0.65 

Kodak Polycontrast Filter Number 

4 
3 1/2 
3 
2 1/2 
2 (or 0) 
l Y2 
1 

Note: All the log exposure range fig
ures approximately describe a suitable 
negative density scale when contact 
printing or using a diffusion enlarger. 
When using a condenser, the required 
negative density range values are lower. 

Paper Grade Name 

Soft 
Medium 

Hard 
Extra Hard 
Ultra Hard 

PAPER SPEED 
Photographic papers differ widely in 
their sensitivity to light, and thus in  the 
amount of exposure required in print
ing. A means of numerical rating of 
their sensitivities or speeds can be help
ful to the photographer by indicating 
the relative exposures required. Sup
pose for example, that you have made 
a print on a grade 2 KODABROMIDE 

Tests made by printing a large num
ber of negatives on various grades of 
paper, and having observers choose the 
most pleasing print from each negative, 
showed that the scale index of the 
paper should, on the average, be about 
0.2 greater than the density scale of the 
negative. The table which follows 
shows this relation between the density 
scale of the negative and the scale 
index or grade number of the paper. 

Density Scale of Nei:ative 
Usually Suited For Each Grade 

1 .40 or higher 
1 .2 to 1 .4 
1 . 0 to 1 .2 

.8 to 1 .0 

.6 to . 8  
less than . 6  

Log Exposure Range 

.65- .70 

.70- .80 

.80- .90 

.90-1 .00 
1 .00- 1 . 10 
1 . 1 0- 1 .20 
1 .20-1 .45 

Multiply the log exposure range value 
by .76 to find a negative density range 
suitable for a condenser enlarger. This 
applies to range guide, number grade 
and Kodak Polycontrast fi lter usage. 

Log Exposure Range 

1 . 1 5- 1 .40 
0.90- 1 . 1 5  
0.65-0.90 
0.50-0.65 
0.35-0.50 

------

Paper, and want to make another print 
from the same negative on KODAK 
EKTALURE Paper. The speed num
bers show that EKTALURE Paper is 
about one fourth as fast as KODA
BROMIDE Paper, so it will require an 
exposure about four times as long. This 
is perfectly straightforward so long as 
you are concerned only with papers 
having the same exposure scale, but 

(Courtesy of Eastman Kodak Co.) 

( Continued 011 fol/oivi11g page) 
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becomes a l i ttle more complicated 
when you must compare papers of d i f
ferent scale i ndexes. 

ANSI Paper Speed. When one nega
tive is printed on different grades o f  
paper, the best prints usually are those 
which reproduce the middle-tones of 
the picture at abou t  the same density . 
Because of the differences between the 
exposure scales of the papers, the rela
tive exposures to make such prints are 
not directly related to the shadow 
speeds. Special n umbers, called "print
ing indexes," are given for this situa
tion. They are i n versely proportional to 
the middletone exposures, according to 
the formula 

ANSI Paper Speed 
1 0,000 

E"' 
where E,,, is the exposure expressed i n  
meter-candle-seconds, required t o  pro
duce the middletone density of 0.60 on 
the paper. 

Printing indexes are helpful in find
ing the new exposure when printing a 
given negative on a different paper or 
on a different grade of the same paper. 
For example, suppose that you have 
made a print on KODABROM I D E  
Paper, grade 3 ,  using a 20-second ex
posure. On examining the print in 
good light you decide that it is too con
trasty and that a better print could be 
made on grade 2 KODABROM l D E  
Paper. T h e  exposure time for t h e  sec
ond print is  easi ly  calculated from the 
printing indexes for the two grades. 
The exposure t imes i n versely propor
tional to the printin g  indexes. Thus the 
exposure for grade 2 will  be equal to 
the exposur.e found for grade 3 multi
plied by the print ing i ndex for grade 3 
divided by the printing i ndex for grade 
2 .  as follows: 

20 seconds x 2000 over 3 200. 
or approximately 12 seconds. 

DEVELOPMENT LATITUDE 
Sometimes when you're developing a 
print, the image appears very qu ickly, 
and you have to shorten the developi ng 
time to avoid getting the print too 
dark. At other t imes the print may not 
seem dense enough after the recom
mended developing time has elapsed, 
and you leave i t  in the developer a lit
tle longer than normal . This abi lity of 

a paper to produce an acceptable print 
by ju ggl i ng development t imes is called 
development latitude. 

You normally  shouldn't have to 
"juggle" developing times to get a good 
print,  of course. The best possible 
prints are made by exposing the paper 
so that it reaches the density you want 
when the recommended developing 
time has elapsed. Acceptable prints can 
be made, however, throughout a rea
sonable exposure range. 

Warm tone pa.pers, such as KODAK 
EKTALURE Paper, get progressively 
colder in image tone with i ncreased 
development. Contrast also tends to 
change in such papers. The prints ap
pear lower in contrast with over-ex
posure and u nderdevelopment, and 
show higher contrast with u nderexpo
sure and overdevelopment. Pri nts made 
on KODAK VELOX and K ODA BRO
M l DE Papers show pract ical l y  no 
change in either image tone or contrast 
throughout their wide development lati
tude. 

COLOR SENSITIVITY AND 
SAFELIGHT EFFECTS 
B l ack-and-white photographic papers 
usually are sensit ive to u l t raviolet, vio
let, blue, and blue-green l ight.  This 
sensit iv ity does not cut off sharply . 
though. I t  decreases gradually as the 
color of l igh t  moves toward the red 
end of the spectrum. A darkroom safe
l ight has to be a balance between ade
quate visibil ity and freedom from fog
ging. lf the safelight recommendations 
are followed, especially with regard to 
lamp wattage and the working distances 
at which they are used foggi n g  of paper 
by safel igh t  exposure can be avoided. 

Bad cases of safelight foggi ng are 
easy to detect because the masked 
border of the paper w i l l  show evidence 
of fogging.  It's important to realize that 
a safelight can degrade the quµl i ty  of 
the prin t  i mage without actually fog
ging the clear border, This is  due to 
the combined effect of the safe l ight ex
posure plus the printing exposure. The 
safel ight exposure alone may not be 
enough to cause fogging, but when it's 
added to the normal print ing exposure 
the safelight exposure becomes devel
opable and shows up as gray highl ights 
and a lowering of contrast in a picture. 

(Courtesy of Eastman Kodak Co.) 
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CONTRAST OF PRINTS 
The contrast of a print depends on 

the character of the scene: on the type 
of film, its exposure, and processing; . 
and on the kind of printing paper fac
tors. This subjective contrast shou Id 
not, incidentally be confused with ob
jective contrast which refers to the 
measurable brightness ratio of any two 
areas. For example, the objective con
trast of two adjacent steps on a gray 
scale can be measured with a densitom
eter. Subjective contrast, such as the 
contrast of a print from a given nega
tive, depends on the printing paper and 
its handling. 

The contrast of a print is a rather 
complex characteristic to describe. For 
example, a print  made on a G-surface 
paper is more contrasty when it is wet 
than when it is dry. A print  from a 
given negative is less contrasty when 
printed on KODABROMIDE Paper 
F-2 than when it is printed on KODA
BROM I DE F-3 .  A glossy print on No. 
2 printing grade is more contrasty than 
a matte-surface print also on No. 2 
printing grade. These are al l  correct 
uses of the word "contrast," yet they 
may be somewhat confusing examples 
unless the "two-dimensional" aspect of 
contrast is clear. 

Contrast is a word which has two 
meanings. The two things which deter
mine contrast are gradient and range 
(or exte�t). Technically speaking, the 
gradient 1s the rate at which the density 
i ncreases with exposure. The range (or 
extent) is the total density range avail
able in the print from light to dark. T n  
other words, contrast can b e  i ncreased 
by using a paper with a steeper gradi
ent, a higher maximum density or both. 

CONTRAST OF PAPERS 
Each sheet of photographic paper has 
a contrast capacity as mentioned ear
l ier. This capacity is the product of 
gradient and density range. If you print 
the same negative on No. 1 and No. 2 
printing grades of the same paper, the 
available maximum density is the same. 
But the print inade on the No. 2 paper 
looks more contrasty. This is because 
the rate at  which density increases with 
exposure is more rapid for No. 2 print
ing grade than for No. 1 printing grade. 
In other words, No. 2 printing grade 

paper reaches its maximum density 
sooner. 

The exposure scale of the No. 2 
printing grade is shorter. l f  the nega
tive has a long density scale, the paper 
may not accommodate all the tones i n  
the negative. Printing grades range i n  
exposure scale from a long scale with 
a grade 0 to a very short scale with 
grade 5. No. 2 and 3 have exposure 
scales that are in the "normal" range
they fit most negatives that are cor
rect ly exposed and developed. These 
same princi ples apply to name grade 
papers and selective-contrast papers 
used with KODAK POL YCONTRAST 
filters or equivalent. 

NEGATIVES FOR BEST 
PRINT QUALITY 
The best prints are made from good 
negatives. But what exactly is a good 
negative? Actual ly, it's hard to describe 
what a good negative looks like. l t  
should have not only detail i n  the 
shadows but also highlights that aren't 
blocked up from overexposure. From 
a convenience standpoint, a good nega
tive is one that prints well on grade 2 
or grade 3 paper. 

A negative that prints best on a 
grade No. 2 or medium grade paper 
has a density scale between 1 .0 and 
1 . 20. This density scale also suits some 
single contrast grade paper or selective 
contrast papers with a PC-2 filter paper 
-another reason for aiming at  such 
quality. 
ADJUSTING NEGATIVE CONTRAST 
BY DEVELOPMENT 
Negative contrast can be controlled by 
varying the film developing time; longer 
development gives h igher contrast, 
shorter development gives lower con
trast. The developing times recom
mended by the i nstruction sheets that 
accompany Kodak fi l ms are aimed to 
yield negatives of average contrast that 
print wel l on a normal grade paper. 
However, printing systems vary in the 
contrast they yield, and you may need 
to adjust negative development to suit  
your particular method of printing. 

I f  your negatives of subjects having 
a normal brightness range prin t  best on 
No. 1 paper then reduce the recom
mended film developing time by about 
20 percent. O n  the other hand, if your 

(Courtesy of Eastman Kodak Co.) 
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negatives print best on No. 4 paper, 
i ncrease the recommended developing 
time by about 30 percent. 

Thin underexposed or underdevel
oped negatives generally yield satisfac
tory prints on No. 4 or No. 5 paper. 
Negatives with exceptionally high con
trast require No. 0 or No. 1 paper. 
Although passable prints can be made 
from most negatives, the best print 
quality is obtained from negatives that 
print wel l on grade 2 paper. To mini
mize grain and keep printing exposure 
as short as possible, miniature nega
tives should be developed to a slightly 
lower contrast and density than the 
larger sizes. 
OTHER FACTORS AFFECTING 
PRINT CONTRAST 

The way a print is made can affect 
its contrast. Contact printing produces 
about the same degree of contrast as an 
enlarger with a diffuse light source. A 
condenser enlarger, on the other hand, 
produces greater contrast than diffuse 
light sources. The difference may be as 
much as the difference between one or 
two paper grades. 
DEVELOPER AND DEVELOPMENT 
TIME 
The contrast capacity of photographic 
papers is pretty much built  in-there's 
not much you can do to change it ap
preciably. Contrast can be changed 
within fairly narrow l imits by varia
tions in development time or developer 
composition. KODAK SELECTOL
SOFT Developer, for example, is de
signed to reduce contrast slightly with
out loss of print quantity. When used 
with papers for which it's recom
mended, SELECTOL-SOFT Developer 
can change the exposure scale about 
one printing grade. 

As we've already mentioned, pro
longing processing time i ncreases print 
density and gives the impression of 
more contrast. Underdevelopment gives 
the effect of less contrast. We repeat 
once more that i t's best to pick an ap
propriate paper for your negative and 
to develop the paper for the recom
mended length of time. Over- and 
under-development can give you trou
bles in the form of mottle and stain. 
Some papers have greater development 
lat i tude than others. 

SELECTIVE CONTRAST 
PHOTOGRAPHIC PAPERS 

While the contrast of most photo
graphic papers is fixed within narrow 
limits, recent advances have produced 
variable-contrast papers designed to 
give a wide range of contrasts. Some 
of these papers are KODAK POLY
CONTRAST, KODAK POL YCON
TRAST RAPID, RC, KODAK POLY
CONTRAST Rapid, PORTRALURE, 
and KODAK EKTAMATTC SC. I n  
each case, the contrast i s  varied b y  
means o f  fi l ters used between the light 
source and the printing paper. The 
KODAK POL YCONTRAST Filter Kit ,  
Model A, can be used with the papers 
mentioned to provide seven different 
contrasts of paper, equivalent to print
ing grades from 1 through 4, in half
grade steps. 

"Normal" negatives, which would 
regularly be printed on grade No. 2 
paper, can be printed without a fil ter 
(although a No. 2 filter is included in 
the set  so that  uniform contrast steps 
wil l  be available over the entire range). 
Variable-contrast paper is especially 
useful in reducing the amount of paper 
that must be kept in stock,  because one 
box of paper provides al l  the contrast 
grades normally required. This elim
inates the necessity for buying and 
storin� several different boxes of paper 
to get a range of contrasts, and cuts 
the waste of havini;: seldom-used grades 
spoil on your darkroom shelves.· 

PAPERS FOR PRINTING 
COLOR N EGATIVES 

Color negatives are becoming increas
ingly important in all kinds of pho
tography. Negatives from such films as 
KODACOLOR-TT and KODAK VERI
COLOR TT are the source of almost 
anything photographic. A color nega
tive can be used to make a color print, 
a black-and-white print, or a color 
transparency. 

Color prints can be made on 
KODAK EKTACOLOR 37 RC Paper. 
This is a multi layer paper designed for 
direct printing or enlarging from color 
negatives. The storage requirements are 
more critical for these papers than for 
most black-and-white papers. Protect 
EKT ACOLOR Paper against heat and 

(Courtesy of Eastman Kodak Co.) 
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store it at temperatures at 50° F or 
lower. 

Making the color prints requires the 
use of filters, such as KODAK Color 
Compensating Filters. 

Making black-and-white prints from 
color negatives became practical with 
t he introduction of KODAK PANA
LURE Paper;. It's possible to make 
passable prints on ordinary photo
graphic papers, such as KODABRO
MIDE or KODAK MEDALIST Paper, 
but PANALURE Paper lets you make 
really excellent prints. The reasons are 
simple. The built-in orange mask of 
KODACOLOR-II negatives acts almost 
like a safelight for ordinary papers, so 
exposures need to be very long. Also. 
black-and-white papers have no red 
sensitivity, so some of the color dif
ferences in the color negative don't reg
ister in the print. Reddish or tanned 
faces are rendered very dark for ex
ample. PANALURE Paper has a pan
chromatic emulsion that can record 
tone values correctly. Another advan
tage to using PANALURE Paper is 
that i t  provides you with control over 
tonal rendition. You can darken or 
lighten any color you wish by using 
filters during printing. To darken a sub
;ect color, use a complementary color 
filter in the enlarger. To l igh ten a sub
ject color, use a fi lter of the same color 
in the enlarger. f f  you want a dark, 
dramatic sky effect in the print, for 
example, use a red filter, such as the 
KODAK WRATTEN Filter No. 25 
(A), over the enlarger lens while mak
ing the print. The effect will be in the 
same direction as using the same fi lter 
over the camera's lens with black-and
white panchromatic film. 

PANALURE Paper is avai lable in 
one normal grade. Its speed is similar 
to that of KODAK MEDALIST Paper. 
Because i t  is sensitive to all colors of 
light, i t  should be handled in total 
darkness or with the KODAK Safelight 
Filter No. 1 0  (dark amber) . 

CHOICE O F  PAPER G RADE 

Picking the correct grade of paper is 
essential to good print quality. 

A print without enough contrast 
looks muddy, while the print with too 

much contrast looks harsh . A print 
made on the wrong grade of paper 
may seem passable until you compare 
it with one made from the same nega
tive on paper of the correct grade. 

Remember that a wet print has more 
contrast and looks l ighter than it wi l l  
when it's dry. Also, darkroom safelight 
i l lumination isn't  adequate for judging 
print quality. 

PAPER DEVELOPERS 

The different developers affect changes 
primari ly  in image tone and can be 
substituted freely if an exact tone is 
not important. The image tones l isted 
above are the ones obtained with the 
primary developer recommendations 
which appear in boldface. 
Dektol-Yields neutral and cold tones 

on cold-tone papers. 
Ektaflo, Type 1-The liquid concen
trate with characteristics similar to 

those of Dektol. 
Selectol-For warm-tone papers and 

warmer tones on other papers. 
Selectol-Soft-A companion to Selec

tol, gives lower contrast. 
Ektonol--Specially designed for warm

tone papers which are to be toned. 
Ektaflo, Type 2-A liquid concentrate 

with characteristics similar to those 
of Ektonol. 

Versatol-An all-purpose developer for 
films, plates, and papers. 

IMAGE TONE 

The color of the silver deposit i n  the 
finished print is referred to as "image 
tone." If brownish the print is said to 
be "warm" in tone, and if blue-black, i t  
is described a s  "cold." These differences 
in color are caused by variations in size 
and condition of the silver grains which 
form the image, and they are con
trolled by the emulsion composition 
and the conditions of development. 
KODAK VELOX Paper normally de
velops to a cold, blue-black image, 
while KODAK AZO, EKTALURE and 
PORTRALURE Papers, with normal 
handling, are warmer in image tone. 

Kodak papers are grouped here ac
cording lo warmth of tone. 

(Courtesy of Eastman Kodak Co . )  
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Tone-Blue-Black 
Kodak Paper-Velox, Velox Unicon

trast, Velox Premier 
Tone-Neutral-Black 

Kodak Paper-Ad-Type, Azo, Super 
Speed Direct Positive, Kodabro
mide, Resisto, Resisto Rapid, Ek
tamatic SC (Tray), Ektamatic SC 
(Stabilization Processor) Poly-con
trast Rapid, Medalist, School 

Tone-Warm-Black 
Mural, Polycontrast, Panalure 

Tone-Brown-Black 

KODAK 
Papers 

Image 
Safelight Tone 

Filter Group''' 

Azo 

Ad-Type 

Velox 

Resisto 

Polycontrast 

Pana lure 

oc 
oc 
oc 
oc 
oc 

1 0  

Pana lure Portrait I 0 

Ek ta lure OC 

Portralure 

Koda bromide 

Medalist 

Mural 

Polycontrast 
Rapid 

Polycontrast 
Rapid RC 

Portrait Proof 

Ektamatic SC

Stabilization 

Tray Processing 

oc 
oc 
oc 
oc 

oc 

oc 
oc 

oc 

2 

2 

2 

3 

3 

4 

4 

4 

2 

3 

3 

3 

2 

4 

3 

2 

WLI 

1 60 

50  

3 20 

320 

400 

320 

Kodak Paper - Ektalure, Portrait 
. Proof, Portralure, Panalure Por
trait 

The warmth of tone of the papers 
listed as "Warm-Black" or "Brown
Black" can be varied considerably by 
changes in the developer: KODAK 
DEKTOL Developer and KODAK De
veloper D-72 produce comparatively 
cold tones, while KODAK SELECTOL 
Developer, KODAK SELECTOL-SOFT 
Developer, and KODAK Developer 
D-52 yield warm tones. 

Paper Speeds 
Contrast Grade or 

POLYCONTRAST Filter No. 
0 1 2 3 4 

6 3 

3 

1 0  

1 . 6  

1 .6 

5 

6 

1 .2 

1 .2 

4 

6 

1 00 1 2 5  1 00 

3 2  

8 0  

2 0  

. 8 

. 8 

2 

50 

250 

1 00 

5 

. 6  

5 0 0  3 2 0  200 1 60 1 2 5  

1 60 1 2 5  1 60 200 

2 50 250 

250 250 1 60 1 60 

250 250 1 60 64 

64 

250 250 200 

200 250 1 60 

64 

64 

*Key: I -blue-black 2-neutral-black 3-warm-black 4-brown-black 
I White light. These speeds are for selective-contrast papers used without a filter. 

(Courtesy of Eastman Kod a k  Co . )  
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PAPER SPEED 
The paper speeds given in  the table 
above are determined by ANSI Stand
ard PH2.2- 1 966. They provide an ap
proximate indication of the relative ex
posures needed for the various mate
rials. For example, the speed number 
for EKTALURE Paper is 125 and that 
for Polycontrast Paper is 64. Since the 
higher number indicates a faster emu!-

the exposure of EKTALURE Paper. 
The speeds given are for the average 
product; aging and adverse storage con
ditions may alter the speed of a paper. 
Moreover, the subjective nature of print 
density will require exposure to be 
adjusted to suit the subject matter. 

Note that paper speeds bear no re
lationship to ASA film speeds. 
sion, Rapid Paper requires about twice 

KODAK Developers! Recommended Time Useful Range 
in Sec at 68 F (21 C) in Sec 

Dektol (1 :2), Ektaflo Type 1 (1 :9), D-72 (I :2) 
Ektonol ( 1 :  1) ,  Selectol ( 1 :  1) ,  D-52 ( 1 :  1) 
Ektaflo Type 2 ( 1 :9), Selectol-Soft ( 1 : 1 )  

Dektol ( 1 :2), Ektaflo Type 1 (1 :9), D-72 ( 1 :2) 

Dektol ( 1 :2), Ektaflo Type 1 ( 1 :9), D-72 ( 1 :2) 

Dektol ( 1  :2), Ektaflo Type 1 ( 1  :9), D-72 ( 1  :2) 

Dektol (1 :2), Ektaflo Type 1 ( 1  :9), D-72 ( 1  :2) 
Ektaflo Type 2 ( 1 :9 ,  Selectol ( 1 : 1) ,  
Selectol-Soft ( 1 : 1 )  

Selectol ( 1 :  1 )  
Ektaflo Type 2 ( 1  :9), Selectol-Soft ( 1 :  1) 

Ektonol ( 1 : 1) ,  ,Selectol ( 1 : 1), 
Ektaflo Type 2 ( 1  :9), Selectol-Soft (1: 1) 

Dektol ( 1  :2), Ektaflo Type 1 ( 1 : 9), D-72 ( 1  :2) 

Dektol (1  :2), Ektaflo Type 1 (1 :9), D-72 ( 1  :2) 
Ektonol ( 1 :  1) ,  Selectol ( 1  : 1), 
Ektaflo Type 2 ( 1  :9), Selectol-Soft (1:  1) 

Ektonol ( 1 : 1) ,  Selectol ( 1 : 1), D-52 ( 1 : 1 )  
Ektaflo Type 2 ( 1 :9), Selectol-Soft ( 1 : 1 )  
Dektol ( 1  :2), Ektaflo Type 1 ( 1  : 9), D-72 (1 :2) 

Dektol (I :2), Ektaflo Type 1 (1 :9), D-72 ( 1  :2) 

Dektol (I :2), Ektaflo Type 1 (1 :9), D-72 (1 :2) 

Dektol ( 1 :2), Ektaflo Type 1 ( 1 :9), D-72 ( 1 :2) 

Ektonol ( 1 :  1), Selectol ( 1 :  1), D-52 ( 1 :  1) 
Ektaflo Type 2 ( 1 :9), Selectol-Soft ( 1 : 1 )  

Stabilization Processing 

Dektol (1 :2), Ektaflo Type 1 (1 :9) 

! Figures in parentheses refer to developer dilutions. 

60 

120 

60 

60 

90 

90 

120 

1 20 

120 

90 

60 

120 

120 

60 

90 

90 

60 

1 20 

60 

Developers in boldface type in the table are primary recommendations. 

(Courtesy of Eastman Kodak Co.)  
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45 lo 120 
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90 to 240 

45 to 120 

60 to 180 

60 to 1 80 

90 lo 240 

45 to 1 20 
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EXPOSURE DETERMI NATION 
With Kodak Projection Print Scale 

The Kodak Projection Print Scale af
fords a quick and simple method of 
determining the correct exposure for 
any enlargement at  any magnification 
and also aids in selecting the proper 
contrast of printing paper to use. 

This scale is a transparent disk di
vided into ten sectors, each indicating 
a different printing time in seconds. Jn 
use, the scale should be placed over 
the sensitized paper on the easel and a 
test print exposed through it for sixty 
seconds. Upon development a ten
sector image appears, indicating respec
tive exposures of 2,  3, 4, 6, 8, 1 2, 1 6, 
24, 32, and 48 seconds. By inspection 
of this test print, the best exposure 
should be easily determined. 

Complete instructions bre printed on 
the face of the Projection Print Scale. 

TEST STRIPS 
·Another practical and widely used phy
sical aid for gauging exposure is the 
test strip. After the enlarger has been 
adjusted for making an enlargement, a 
narrow strip of the paper to be used is 
placed within the projected image area 
so as to include the most important 
parts of the picture. Successive areas of 
the test strip are given progressively 
i ncreasing exposures by intercepting the 
l ight beam close to the test strip with 
a sheet of black photographic paper 
moved along the strip with the desired 
steps in  exposure time. The exposed 
test strip is given the full recommended 
development. Approximately correct ex
posure may then be visually determined 
according to the density of the several 
"steps." 

USING A PHOTOMETER 
Various photometric methods utilizing 
homemade and manufactured photom
eters may be employed to a id  in de
termining print exposures. These may 
be used to advantage by those who are 
experienced in their use and familiar 
with their principles and limitations. A 
density-exposure calculator method of 
exposure determination is furnished in 
the KODAK Darkroom DATA
GU rDE, Pub!. No. R-20. 

PROCESSI NG 
RECOMM ENDATIONS 
For Kod a k  Papers 

For best print quality and physical per
formance, all photographic papers 
should be stored and used at  approxi
mately 70°F and 40% relative hu
midity as shown by dry and wet-bulb 
thermometers or othe r  means. 

SUMMARY 
DEVELOPING, FIXING 

1. Always prepare solutions carefully 
using either the ready-to-dissolve 
Kodak Chemical Preparations or 
Kodak Tested Chemicals which are 
ready especially for photographic 
use. 

2 .  Use enough solution in t rays to 
cover prints by at l east V2 inch . 

3. Keep all solution temperatures as 
near 68°F (20°C) as possible. 

4. Immerse prints singly, and keep 
them entirely covered with solution 
during processing. 

5 .  Agitate prints and separate them 
frequently while in each solution. 

6. Expose prints so that they develop 
properly in the time recommended. 

7. Rinse developed prints at least 30 
seconds in Kodak SB- I Stop Bath. 

8.  Fix 5 to 10 minutes in a fresh fix
ing bath, Kodak F-5, or F-6. Over
fi xation destroys warmth of tone, 
bleaches the image, and increases 
the difficulty of washing hypo from 
the paper base. 

KODAK RC papers require only 2 
minutes in the recommended fi xers. 

DARKROOM ILLUMINATION 

Most Kodak enlarging papers should 
be handled and developed by the light 
of a KODAK Safelight Filter OC (light 
amber), used in a suitable safelight 
lamp with a 1 5-watt bulb kept at least 
4 feet from the paper. 

(Courtesy of Eastman Kodak Co.) 
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SAFELIGHT LAMP RECOMMENDATIONS 
Minimum distance from lamp to work area is four feet 

Name 

Brownie 
Darkroom Lamp, 
Model B 

Kodak 2-Way 
Safelamp 

Kodak 
Darkroom Lamp 

Kodak 
Adjustable 
Safelight Lamp 

Kodak 
U tility Safel igh t  
Lamp, Model C 

D EVELOPERS 

Description 

Screws into l ight 
socket. 

Two sided. Screws 
into l igh t  socket. 

Parabolic, hung 
on drop cord over 
bench or sink. 

Parabolic, on 
standard. For use 
on a table or 
mounted on a wall.  

Suspended from 
ceiling by chains. 
With accessory 
bracket, used on 
table or shelf, or 
mounted on wall. 

Some photographers are never happy 
unless they're manipulating chemicals 
and processing times for the "magic" 
combination that will give them better 
results. We don't want to discourage 
any budding chemists, but the fact re
mains that  processing according to the 
manufacturer's recommendations gives 
more certain results than "home brews" 
or off-beat processing techniques. Con
sider this :  Every manufacturer wants 
you to get the best possible results from 
h is products. 

In the photographic field, Kodak and 
other major manufacturers spend large 
amounts of money in exhaustive and 
continuing research programs designed 
to find the best possible ways to handle 
their products. Such recommendations 
are published in  their data sheets and 
booklets. 

Development Time. Excellent prints 
are possible only when t he printing ex
posure produces proper print density in 
the normal developing t ime.  A com
mon cause of "muddy" prints is under-

KODAK 
Safe light 

Filter 

0 (Yellow) 
Plastic Cup 

OC, I A, 10 
3\14 x 4')4" 

OC. I A, 1 0  
5 1/z "  Circle 

OC, I A, 1 0  
5 1/z "  Circle 

OC, I A, 1 0  
1 0  x 1 2" 

Bulb Size 

7-watt 

1 5-watt 

1 5-watt 

1 5-watt 

25-watt, indirect at  
ceiling, 15 -watt used 
on table or shelf. 

development. You naturally tend to 
pull out a rapidly darkening print be
fore full development, but the image 
you get is poor in tone, lacking in con
trast, and often mottled from uneven 
development. 

Some papers, such as KODAK 
MEDALIST and KODABROMJDE, 
have more development latitude than 
others and require less critical exposure. 

Overdevelopment, especially in an 
overworked solution, causes the forma
tion of developer oxidation products 
which are l ikely to cause yellow stain. 
Oxidation also results from other causes 
such as exposing the developing print 
to air. Even slight processing stains de
grade print quality. Exhausted develop
ers make it difficult  to judge print qual
ity accurately because of the dark color 
of the solution. 

Uniform Development. The develop
ing tray should be a l it t le larger than 
the print. This allows proper agitation 
and convenience in h andling the prints. 
KODAK trays are made with th is need 

(Courtesy of Eastman Kodak  Co. )  
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in  mind. For example. an "8 by 10-
inch" tray actually measures about 9 
by 1 1  inches. For best results, slip the 
print  edgewise and face up into the de
veloper sol ution. Make sure it's covered 
quickly and evenly. Agitate the solu
tion by rocking the tray or keeping the 
prints in motion. It's important to keep 
the prints completely immersed during 
development to avoid stains from lln
even development and oxidation. 

STOP BATH 
After development, immerse the print 
for about 5 to 10 seconds in a stop 
bath, such as KODAK Indicator Stop 
Bath or KODAK Stop Bath SB- I ,  at 
65 to 70F ( 18  to 21 C). Agitate the 
print continuously to make sure it's 
well t reated. T f  the stop bath is made 
much stronger than the KODAK SB- I 
formula, or if you leave prints in the 
stop bath considerably longer than nec
essary, a mottled, "soaking" effect may 
result. 

The KODAK Testing Outfit for Print 
Stop Baths and Fixing Baths includes a 
simple test to determine when the stop 
bath is exhausted. KODAK Indicator 
Stop Bath and KODAK EKTAFLO 
Stop Bath, supplied as concentrates, 
are yellow liquids that change to a 
purplish blue on exhaustion; at this 
point, they should be discarded. 
FIXING 
Ffter the prints h ave been rinsed care
fully in the stop bath, fix them for 5 to 
1 0  minutes at 65 to 70 F with agitation 
in an acid h ardening fixing bath . You 
could use a solution prepared from 
KODAK Fixer or made from the form
ula  for KODAK Fixing Bath F-5 or 
F-6. F-6 is recommended for general 
use because it h as less odor. F-5 is 
good if prints tend to stick to your 
ferrotype plates, belts, drums, or drier, 
or if they soften in the toning bath. 
KODAFIX Solution KODAK Rapid 
Fixer, and KODAK E KTAFLO Fixer 
are also recommended. As single baths, 
these solutions will fix about 8000 
square inches of prints per gallon-
1 00 8 x 1 0-inch prints, 400 4 x 5-inch 
prints, etc. 

By far the best and most economical 
system is to use two fixing baths i n  
succession. A two-bath system gives a 

much more permanent print and lets 
you use the fixing solution for many 
more prints. 

H ere's how i t  works. H ave both baths 
at 65 to 70 F ( 1 8  to 21 C). Fix the 
prints. with frequent agitation, for 3 to 
5 minutes in the first bath. Drain them 
for five seconds, then fix for 3 to 5 
mi nuates in the second bath . 

The two baths are "good" for two 
h llndred 8 x 1 0-inch prints or their  
equivalent in other sizes, per gallon of 
the first bath. After that many prints 
h ave been fixed, throw away the first 
bath, put the second in its place. and 
mix a new second bath. The new two
bath setup is ready for two h llndred 
more prints. After th ree more such 
changes (when you have fixed one thol!
sand 8 x 1 0-inch prints or their equi
valent in other sizes), throw away both 
baths and start over agai n. Tn any case, 
solut ions shouldn't be kept longer than 
a week. 

Avoid prolonged fixing or fi xing at 
high temperatures, especially with 
warm-tone prints, because the bath 
tends to bleach the image and change 
its tone. 

Resin-coated papers should be fixed 
for 2 minutes in a single bath fixer. 
WASHING 
Papers are washed to  remove the  fixing 
solution from both the emulsion and 
the paper base. Tf the hypo isn't re
moved, it will gradually t ransform the 
black si lver image into a brown or 
yellowish one. D issolved silver salts 
carried from the fixing bath · must be 
removed or clear areas of prints wil l  
yellow. T f  you don't t reat your prints in 
chemicals desi1med to a�elerate wash
ing, wash them for at least one hour 
with agitation and adequate water flow. 
Don't soak prints overnight  in wash 
water, though, because bleaching and 
stains may result. 

KODAK Hypo Clearing Agent can 
be used to reduce wash ing time and to 
obtain more complete wash i ng. Trans
fer the prints, wi th or without previous 
rinse, to the clearing agent sol ution. 
Treat single-weight papers al least 2 
minutes, wi th agitation, at 65 to 70 F 
( 1 8  to 2 1  C). Double-weighted papers 
should be treated for at least 3 minutes. 
Wash single-weight papers at  least 1 0  

(Courtesy of Eastman Kodak Co . )  
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minutes and double-weight papers at 
least 20 minutes with agitation and 
normal water flow. If  you maintain the 
water temperature at  65 to 70 F ( 1 8  to 
2 1  C), a h igher degree of stability can 
be obtained than you get with normal 
one-hour washing without the Hypo 
Clearing Agent Treatment. Here's a 
real bonus-when you use KODAK 
Hypo Clearing Agent, your water tem
perature can be as low as 35  F ( 1 .7 C). 

Prints not treated i n  KODAK Hypo 
Clearing Agent Solution should be 
washed for at  least an hour in running 
water at  65 to 70 F ( 1 8  to 2 1  C). Water 
warmer than that tends to soften the 
emulsion and doesn't shorten washing 
time by much. Don't let the stream of 
water fall directly on the prints. When 
washing in a tray, place a tumbler or 
graduate i n  the tray and let the water 
overflow from it into the tray. The 
wash water should move fast enough 
to fi l l  the washing container 10 to 1 2  
times an hour, and i t  should keep the 
prints moving. Trays should not be so 
loaded that prints mat together and 
prevent proper washing action. The 
KODAK Automatic Tray Siphon con
verts any ordinary tray into an efficient 
print washer which assures proper 
movement and agitation of prints dur
i ng washing. 

Prints made on resin-coated papers 
should be washed for 4 minutes in run
ning water. There is no need to use 
KODAK Hypo Clearing Agent. 
TESTIN G  FOR HYPO AND 
SILVER SALTS 

Even small traces of hypo (fixing 
bath) retained in prints accelerate the 
rate of image fading. 

If prints don't receive proper fixing, 
or if they're fixed in a used bath con
tainig dissolved silver compounds i'ti 
any quantity, some sil ver salts will be 
retained in the paper. These salts are 
very difficult  to remove by washing. 
Eventual l y  they may discolor and cover 
the prints with a brownish stain or sil
ver sulfide. The remedy, of course, is 
adequate two-bath fixing and thorough 
washing. When testing for residual 
hypo, also check your prints for silver 
salts. 
PRYING MATTE PRINTS 
Sponge the surplu� water from both 
the back and front of the prints, and 

dry them in a KODAK Photo Blotter 
Roll, on a muslin-covered rack, or on 
a twin-belt, matte drying machine. 

Prints that dry with an excessive curl 
can be straightened with a K ODAK 
Print  Straightener, Model G.  
FERROTYPING 
All Kodak F-surface papers except for 
those with a resin-coated base can be 
ferrotyped on chromium-plated sheets 
or on a ferrotyping machine. Prints 
ferrotyped on plated sheets · should be 
allowed to dry naturally. Those fer
rotyped on heated-drum machines are 
best dried at a temperature of ap
proximately 1 80 F (82 C). 

Cleanliness is most important in all 
ferrotyping operations. The wash water 
should be filtered to remove solid parti
cles; the glazing surfaces of plates and 
machines, as well as the conveyor belts 
of machines, should be protected from 
airborne dust. 

F-surface resin-coated air-dry with 
a gloss without ferrotyping. DO NOT 
FERROTYPE resin coated papers. 
TONING 
You can  choose from various papers 
to get the warmth of image tone you 
prefer in the print. You can vary the 
warmth of tone of such papers as 
KODAK AZO and MEDALIST by the 
choice of developer. Using K ODAK 
S ELECTOL and EKTAFLO, Type 2, 
Developers, for example, gives you 
warmer tones on such papers than 
KODAK DEKTOL and EKTAFLO, 
Type 1 .  Developers. 

If you want a more strongly colored 
image, you can tone the picture. 
KODAK POLY-TONER is a concen
trated solution that can be used to 
produce a whole range of reddish 
brown to warm brown, simply by vary
ing the dilution. A number of packaged 
Kodak toners are available. Or, you 
can mix your own, using the formulas 
listed in this section. 

The final hue of a toned print is in
fl uenced by emulsion type, age, and 
storage conditions of the paper, proc
essing variations prior to toning, and 
variations in toning procedure. Suc
cessful toning is dependent on correct 
print processing, including full devel
opment. use of a fresh fixing bath. 
KODAK Hypo Clearing Agent, and 
adequate washing prior to toning. 
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PRINTING PROCEDURE 

PROJECTION PRINTING 
KODAK POLYCONTRAST Paper is 
designed for printing by exposure to 
tungsten lamps, such as Photo Enlarger 
No. 2 1 2  or No. 302. When a cool
white (4500 K) flourescent lamp is  used, 
a CP40Y or CC40Y filter is recom
mended in addition to the appropriate 
KODAK POL YCONTRAST Filter. 

CONTRAST CONTROL 
KODAK POL YCONTRAST Filters 
No. 1 ,  2, 3, and 4 give a range of 
contrasts similar to that of the corre
sponding grades of KODAK Number 
G rade Papers. Filters No. 1 Y2 ,  21/2 ,  
and 3 Vi yield degrees o f  contrast mid
way .between these grades. 

Negatives of normal c<;rntrast, which 
would regularly be printed on grade 
No. 2 paper, can be printed without a 
filter (although a No. 2 filter is in
cl uded in the set to give uniform con
trast steps over the entire range) . 

The filters in the KODAK POLY
CONTRAST Filter Ki t  (Model A) or 
KODAK POLYCONTRAST Gelatin 
Filters are used at the lens. KODAK 
POL YCONTRAST Acetate Filters can 
be used only between the light source 
and the negative. 

CONTACT PRINTING 
Use KODAK POL YCONTRAST Ace
tate Filters, 1 1  x 14-inch, 1-irtween the 
printing lights and the negall e for con
trast control. Reduce the total expo
sure to approximately 1/ 10 of that 
used for a contact speed paper. 

RINSE 
With agitation at 65 to 70 F ( 1 8-2 1 C) 
for 5 to 10 seconds in KODAK EK
TAFLO Stop Bath or KODAK Indi
cator Stop Bath. Discard when solution 
turns a purplish blue. 
or in KODAK Stop Bath SB- I .  Dis
card after processing 78 8 x 1 0-inch 
prints or equivalent per gallon. 

FIX 
With agitation at 65 to 70 F (18-2 l C) 
in KODAK EKT A FLO Fixer ( I  :7), 
KODAK Fixer, KODAFIX Solution, 
KODAK Rapid Fixer, or KODAK Fix
ing Bath F-5 or F-6. 

The two-fixing-bath method is rec
ommended. Fix the prints from 3 to 5 
minutes in each bath. After fixing 200 
8 x 1 0-inch prints or equivalent per 
gallon, discard the first bath. Advance 
the second bath to replace the first and 
make a new second bath. Discard both 
solutions after 1000 8 x 1 0-inch prints 
or i:.quivalent per gallon have been 
processed or after 1 week, whichever 
occurs first. 

When the single-bath method is used, 
fix for 5 to 10 minutes. Discard after 
fixing 1 00 8 x 10-inch prints or equi
valent per gallon. Note: Do not fix 
prints for total time longer than 10 
minutes. 

WASH 

To reduce time and save water, use 
KODAK Hypo Clearing Agent. Then 
wash for I 0 to 20 minutes, depending 
on stock weight of paper. See instruc
tions packaged with chemicals. 

Otherwise wash prints for at least I 
hour at 65 to 75 F ( 1 8-24 C) in a tank 
i n  which there is a complete change of 
water every 5 minutes. The KODAK 
Automatic Tray Siphon provides proper 
change of water for prints washed in a 
tray. 

To minimize curl, bathe the prints i n  
KODAK Print Flattening Solution after 
washing and before drying. All · prints 
must be fixed and washed thoroughly 
or they can contaminate other prints 
treated in the Print Flattening Solu
tion. 

DRY 

Remove as much excess water as pos
sible. Then place prints on a belt dryer, 
on cheesecloth stretchers, or between 
white photo blotters. 

Prints on glossy surface paper can 
be ferrotyped. Use KODAK Dry 
Mounting Tissue or KODAK Rapid 
Mounting Cement to mount prints. 

TONING 

R ecommended toners are KODAK 
Brown Toner, KODAK Sepia Toner, 
and KODAK Sulfide Sepia Toner T-7a. 

(Courtesy of Eastman Kodak Co.) 
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RECO M MENDATI ONS FOR TONING KODAK PAPERS 
IN KODAK TONERS 

KODAK Paper 

Ad-Type 

Azo 

Ek ta lure 

Ektamatic SC* 

Kodabromide 

Medalist 

Mural  

Pana l ure 

Panalure Portrait 

Polycontrast, 
Polycontrast Rapid 

Hypo Sepia 
or Alu!n Sulfide Septa S . 

T 1 ep1a 
• 

a T-7a 

x x 
x x 
x x 
p p 
x p 
p p 
p p 
p p 

x x 

p p 
Polycontrast Rapid RC p 
Portralure p p 
Portrait Proof x x 
School x x 
Velox p p 
Velox Premier x x 
Velox Unicontrast p p 

Brown 
or 

Poly-
sulfide 

T-8 

p 
p 
x 
p 

NR 

p 
p 
p 
x 

p 

p 
x 
p 
x 
x 
x 

Poly-Gold Rapid Toner T-2 1  Selenium (1:24) 

NR x p 
NR x p 
p p p 

NR x x 
NR NR NR 

NR x p 
NR x p 
x x x 
x p p 

N R  x x 

p p p 
p p p 

NR x p 
NR NR NR 

NR NR NR 

NR x NR 

Blue 

NR 

NR 

x 
x 
NR 

x 
x 
x 
x 

x 

x 
x 
x 
x 
x 
x 

X-Although not a primary recommendation, a tone can be secured which may 
have an application for special purposes. 

P-Primary recommendation. NR-Not Recommended. 
''When processed by conventional tray methods. 
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K O DA K  AZO PAPER , 

APPLICATIONS 
Contact-printing paper for commercial, 
industrial, and illustrative photography. 

CHARACTERISTICS 
Neutral-black image tone. 

Surface and contrast characteristics 
are listed in the following table: 

Tint Brilliance Texture Symbol 

White Glossy 

White Lustre 

White Lustre 

SAFELIGHT 

Smooth 

Smooth 

Fine
Grained 

F 

N 

E 

Kodak Safelight Filter QC (light 
amber) 

PRINTING INFORMATION 

Weight 

Single Weight 
Double Weight 

Double Weight 

Single Weight 
Double Weight 

Paper Grade No. 0 No. 1 No. 2 No. 3 

ANSI Paper Speed 6 3 1 .6 1 .2 

DEVELOPMENT RECOMMENDATIONS 
-AT 68 F (20 C) 

Development Time 

Kodak in Minutes Cap. (8x10" 

Grade 

No. 0, 1 ,  2, 3, 4, 5 
No. 1 , 2, 3  

No. 1 ,  2 ,  3 ,  4 

No. 1 ,  2, 3 ,  4 
No. 2, 3 

No. 4 

. 8  

No. 5 

. 6  

Dilution Developer Recom- Useful prints per gal.) Purpose 

mended 

Dektol 1 :2 
Ektaflo, Type 1 1 : 9  
D-72 1 :2 
Versatol 1 : 3  
Ek to no I 1 :  1 
Selectol 1: 1 
Ektaflo, Type 2 1 : 9 
D-52 1: 1 
Selectol-Soft 1 :  1 

TON ING RECOMMENDATIONS 
Kodak Brown Toner 
Kodak Poly-Toner 
Kodak Polysulfide Toner T-8 

1 
1 
1 
1 
2 
2 
2 
2 
2 

Range 

34 to 2 
34 to 2 
34 to 2 
34 to 2 

1 1/2 to 4 
1 1/2 to 4 
l l/2 to 4 
l l/2 to 4 
1 1/2 to 4 

(Courtesy of Eastman Kodak Co.)  

1 20 
1 20 
1 00 

80 
80 
80 

100 
80 
80 

Cold Tones 
Cold Tones 
Cold Tones 
Cold Tones 

Warmer Tones 
Warmer Tones 
Warmer Tones 
Warmer Tones 
Lower Contrast 
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KODAK EKTALURE PAPE R 

APPLICATIONS IMAGE TONE 
Neutral-black. 

SAFE LIGHT 

Enlarging paper (or contact-printing 
paper, with reduced illumination in the 
printer) particularly suitable for por
trait or pictorial printing. 

CHARACTERISTICS 
KODAK Safelight Filter OC (light 
amber) 

Brown-black image tone. Surface and 
weight characteristics are listed in the 
fol lowing table: 

PRINTIN G  INFORMATION 
ANSI Paper Speed: 80 

Tint Brilliance Texture 

Warm-White Lustre Fine-Grained 

Cream-White Lustre Fi ne-G rained 

Warm-White High-Lustre Fine-Grained 

Cream-White Lustre Tweed 

Warm-White High-Lustre Silk 

Cream-White Lustre Tapestry 

DEVELOPMENT RECOMMENDATION S  
-AT 68 F (20 C) 

Development Time 
Kodak in Minutes 

Dilution Developer Recom- Useful 
mended Range 

Ektafio, Type 2 1 : 9  2 1 Yi to 3 

Ektonol 1 :  1 2 l l/2 to 3  

Se lectol 1 :  1 2 1 1/2 to 3 

D-52 1 :  1 2 1 1/2 to 3 

Selectol-Soft 1 :  1 2 l l/2 to 3 

TONING RECOMMENDATIONS 
K O D A K  P O LY-TONER, K O D A K  
Rapid Selenium Toner, and KODAK 
Gold Toner T-21 .  

I f  prints are t o  b e  selenium-toned, 
reduce developing time slightly because 
selenium toners tend to increase print 
density. 

The formula for KODAK Toner 
T-2 1 is given elsewhere in this section. 

Symbol 

E 

G 

K 

R 

y 
x 

Cap. (SxlO" 
prints per gal.) 

100 

80 

80 

80 

80 

(Courtesy of Eastman Kodak Co.) 
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Double Weight 

Double Weight 

Double Weight 

Double Wei gh t  

Double Weight 

Double Weight 

Purpose 

Warm Tones 

Warm Tones 

Warm Tones 

Warm Tones 

Lower Contrast 
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K O DAK E KTAMATIC SC PAPER 

APPLICATIONS 
Proofing. Quality deadline work. News
paper work. Medical, mil i tary, and 
police photography. 

CHARACTERISTICS 
A variable-contrast, enlarging paper. 
Designed primarily for exposure with 
t ungsten light. Contrast can be varied 
by  using KODAK POL YCONTRAST 
Filters. 

Stabilization processing in  the KO
DAK EKTAMATTC Processor, Model 
2 14-K, or similar processors, provides 
high production speeds. Can also be 

processed conventionally in a tray. 
Keeping life of stabilized prints can be 
made more permanent by subseq uent 
fixing and washing. 

Warm-black image tone with stabili
zation processing; neutral-black image 
tone with t rap processing. Su rface and 
weight characteristics are listed in  the 
following table: 
SAFELIGHT 
KODAK Safelight Filter OC (light am
ber)-since these papers depend on 
blue and yellow light for contrast con
trol, avoid exposing them to the safe
light for any length of time. 

Tint Brilliance Texture Symbol Weight 

White Glossy Smooth F Single Weight 
Double Weight 

White Lustre Smooth N Single Weight 

White Lustre Smooth A Light Weight 

PRINTING INFORMATION 

Polycontrast PC 
Filter 1 

ANSI Speed-Stab. 250 Process 

ANSI Speed-Tray 200 Process 

LIGHT SOURCE FOR 
PROJECTION PRINTING 

PC PC 
1� 2 

320 250 

250 250 

Tungsten, similar to a Photo Enlarger 
No. 2 1 2  or 302. Although not recom
mended for optimum results, l ight 
sources other than tungsten may be 
used with light-source correction filters. 
Filters suggested as starting points with 
three common light sources are: CP 
40Y or CC40Y with a cool-white (4500 
K) fl uorescent lamp; a CC or CP cor
rection of 70Y for a 6500 K fluorescent 
lamp; a combination of the KODAK 
WRA TIEN Filter No. 6 plus a correc
tion of CP40Y or CC40Y with a mer
cury-arc light source. Light-source 
correction fi l ters are required in  addi
tion to the appropriate KODAK POLY
CONTRAST Filter that may be used 
for contrast control. 

PC PC PC PC No Filter 
21/2 3 31/2 4 (white light) 

250 200 1 25 64 400 

200 1 60 125 64 320 

STABILIZATION PROCESSING 

ACTIVATE 
KODAK EKTAMATlC A l O  Activator 
at 70 F (range, 65 to 85 F). 

STABILIZE 
K ODAK EKTAMATJ C  S30 Stabilizer 
at 70 F (range, 65 to 85 FJ. 

IMPORTANT 
Do not rinse or wash the print after i t  
comes out  o f  the stabilizer. 

DRY 
Prints coming out  of the processor are 
partially dry and are usable. Complete 
drying takes only a few additional 
minutes at  room temperature. Auxiliary 
drying equipment is not recommended. 

(Courtesy of Eastman Koda k C o.) 
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STABILITY OF PRINTS: 

The stabilized prints are subject to de
terioration with exposure to both l ight 
or heat and humidity. Because of the 
extreme dependence on the degree and 
combination of these 'factors, meaning
ful information can not be given re
garding the expected useful life of the 
resul tant  prints. 

REPLENISHMENT OF ACTIVATOR 
AND STABILIZER 

After filling the trays of the processor, 
add additional solut ion to maintain the 
solution level as proctssing proceeds. 

CAPACITY 

Because of the variable volume of the 
trays in the equipment. a valid solu
tion capacity in square feet per gallon 
is not applicable. However, th t  proces
sing chemicals should be discarded, and 
the processor should be cleaned, after 
about three hundred 8 x 1 0-inch pri nts 
(or the equivalent area in other sizes) 
have been processed, or after one 
week's use, whichever occurs first. 

STORAGE LIFE 

The storage l i fe of the solutions is i n
definite in the  original sealed package. 
Do not store chemicals in areas having 
temperatures about 1 20 F. 

POST STABILIZATION 
FOR PERMANENCE 

Tf  more stable prints are desired, the 
following post-stabi lization treat ments 
are recommended. 

FIX 

I mmerse the stabi lized pri nts for 8 to 
1 2  minutes with agitations in KODAK 
Fixer, KODAK Fixing Ba th  F-5  or  F-6, 
KODAK R apid Fixer. or KODA F I X  
Solution a t  6 5  to 70 F .  

WASH 

To reduce time and save water. use 
KODAK Hypo Clearing Agent .  Then 
wash for 1 0  minutes. See instructions 
packaged with chemicals. 

Otherwise wash prints for at least 
1 hour at 65 to 70 F ( 1 8-21 C) i n  a 
tank in which ·there is a complete 
change of water every 5 minutes. 

DRY 

Prints can be dried (or prints on the 
F surface can be ferrotyped) i n  the 
normal manner. 

RINSE 

With agitation at 65 to 70 F ( 1 8-21  C) 
for 5 to 10 seconds in K ODAK I ndi
cator Stop Bath or KODAK Stop Bath 
S B- 1 .  

FIX 

With frequent agitation a t  65 to 70 F 
( 1 8-21 C) for 5 to 1 0  minutes in K O
DAK Fixer, KODAFIX Solution, K O
D A K  Fixing Bath F-5 or F-6. 

WASH 

To reduce time and save water, use 
KOD A K  Hypo Clearing Agent. Then 
wash for 1 0  minutes. See instruc·tions 
packaged with chemicals. 

Otherwise wash prints for at least 
1 hour at 65 to 70 F ( 1 8-2 1 C) ·in  a 
tank i n  which the.re is a complete 
change of wa.ter every 5 minutes. 

DRY 

Remove as much excess water as pos
sible. Then place prints on a belt dry
er on cheesecloth stretchers, or be
tw'een white photo blotters. Prints on 
glossy su rface paper can be ferrotyped. 

TONING 

Recommended toners are KODAK 
Brown Toner, KODAK Sepia Toner, 
and KODAK Sulfide Sepia Toner T-7a. 

TONING RECOMMENDATIONS 
These toners are recommended only 
for prints that have been fixed and 
washed: 
Kodak Hypo Alum Sepia Toner T- I a  
Kodak Sulfide Sepia Toner T-7a 
Kodak Polysulfide Toner T-8 
Kodak Sepia Toner 
Kodak Brown Toner 

(Courtesy of Eastman Kodak Co . )  

228 



The Compact Photo-Lab-Index 

K O D A B R O M I D E  PAPER 

APPLICATIONS 
General-purpose enlarging paper. Wide
ly used for studio, commercial, press, 
photofinishing, and exhibition prints. 

CHARACTERISTICS 
Neutral-black image tone. Surface and 
contrast characteristics are l isted in the 
following table: 

Tint Brilliance Texture Symbol Weight 

White Glossy Smooth F Single Weight 
Double Weight 

White Lustre Smooth N Single Weight 
Double Weight 

White Lustre Smooth A Light Weight 

White Lustre Fine-Grained E Si ngle Weight 
Double Weight 

Cream White Lustre Fine-Grained G Double Weight 

SAFE LIGHT 
Kodak Safelight Filter OC (light amber) 

PRINTING INFORMATION 

Paper Grade No. 1 No. 2 No. 3 No. 4 

ANSI Paper Speed 500 320 200 1 60 

DEVELOPMENT RECOMMENDATIONS-AT 68 F (20 C) 

Kodak Developer 

Dektol 
D-72 
Ektaflo, Type 1 
Versatol 

Dilu
tion 

1 . 2  
1 :2 
1 : 9 
1 : 3 

Development Time 
in Minutes 

Useful 
Recommenclecl Range 

Jl /2 1 to 3 
J l/2 1 to 3 
J l/2 I to 3 
J lh 1 to 3 

TONING RECOMMENDATIONS 
Kodak Sepia Toner. 
Kodak Sulfide Sepia Toner T-7a. 

(Courtesy o f  Eastman Kodak Co . )  

Capacity 
(8 x 10-inch 
prints per 

gallon) 

120 
1 00 
1 20 

80 

Grade 

No. 1 ,  2, 3 ,  4, 5 
No. 1 ,  2, 3 ,  4, 5 

No. 2, 3, 4 
No. 2, 3, 4 

No. 1 ,  2, 3, 4, 5 
No. 2, 3, 4 

No. 2, 3, 4 

No. 2, 3, 4 

No. 5 

125  

Purpose 

Cold Tones 
Cold Tones 
Cold Tones 
Cold Tones 
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KODAK MEDALIST PAPER 

APPLICATIONS 
General-purpose enlarging paper. 

Excellent for illustrative, commer
cial, and pictorial subjects. 

Good choice for printing candid 
wedding pictures. 

Tint Brilliance Texture 

White Glossy Smooth 

White High Smooth Lustre 

White Lustre Fine-Grained 

Cream White Lustre Fine-Grained 

Cream White High Silk Lustre 

SAFE LIGHT 
· Kodak Safelight OC (light amber). 

PRINTING INFORMATION 

Paper Grade No. 1 

ANSI Paper Speed 160 

CHARACTERISTICS 
Warm-black image tone. Surface and 
contrast characteristics are listed in the 
following table: 

Symbol Weight Grade 

F Single Weight No. I , 2,  3, 4 
Double Weight No. 2, 3 

J Double Weight No. 2, 3 

E Double Weight No. 2, 3 

G Double Weight No. 2, 3 ,  4 

y Double Weight No. 2, 3 

No. 2 No. 3 No. 4 

125 1 60 200 

DEVELOPMENT RECOM M ENDATIONS-AT 68 F (20 C) 

Development Time 
in Minutes 

Kodak 
Developer Dilution Recommended 

Ektaflo, Type 1 1 :9 1 
Dektol 1 : 2  1 
D-72 1 : 2  1 
Yersatol 1 :3 1 
Ektaflo, Type 2 1 :9 2 
Ektonol 1: 1 2 
Selectol I :  1 2 
D-52 1 :  1 2 
Selectol-Soft 1 :  1 2 

TONING RECOMMENDATIONS 
Kodak Poly-Toner. Kodak Sepia Toner. 
Kodak Sulfide Sepia Toner T-7a. Ko
dak Brown Toner. Kodak Polysulfide 
Toner T-8. Kodak Hypo Alum Sepia 
Toner T- l a. 
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Range 
Useful 

3/i to 2 
¥4 to 2 
'l-!i to 2 
¥4 to 2 

1 V2 to 4 
1 1h to 4 
Ph to 4 
I Vi to 4 
Ph to 4 

Capacity 
(8 x 10-inch Purpose prints per 

gallon) 

120 Warm Tones 
1 20 Warm Tones 
100 Warm Tones 

80 Warm Tones 
100 Warmer Tones 

80 Warmer Tones 
80 Warmer Tones 
80 Warmer Tones 
80 Lower Contrast 
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KODAK M U RAL PAPER 

APPLICATIONS CHARACTERISTICS 
Enlarging paper for photomural and 
other large-print work. 

Warm-black image tone. Surface and 
contrast characteristics are listed in the 
following table: 

Tint Brilliance Texture Symbol Weight Grade 

Cream-White Lustre Tweed WRM R Single Weight No. 2, 3 

SAFE LIGHT 
KODAK Safelight Filter oc (light 
amber) 

PRINTING INFORMATION 
ANSI Paper Speed: 250 

DEVELOPMENT RECOMMENDATIONS 
-AT 68 F (20 C) 

- -- -- -- --- - - -

Development Time 
- --

Kodak in Minutes Cap. (8x10" Dilution Developer Rccom- Useful 
mended Range 

Ektonol 1: l 2 l 1/2 to 4 
Selectol l: 1 2 l Yi to 4 
D-52 1 :  l 2 1 1/2 to 4 
Ektonol 1 :3 4 3 to 8 
Selectol 1 :3 4 3 to 8 
0-52 1 :3 4 3 to 8 
Ektaflo, Type 2 1 :9 2 l 1/2 to 4 
Selectol-Soft l :  1 2 l1 h  to 4 
Oektol 1 :2 1 31-i to 2 
0-72 1 :2 1 :V.. to 2 
Dektol 1 :4 2 1 1/2 to 4 
D-72 1 :4 2 I l/2 to 4 
Ektaflo, Type 1 1 :9 1 :V.. to 2 

*In processing large prints, prolonged 
development in a dilute solution helps 
to prevent the streaks and marks 
caused by uneven development. 

TONING RECOMMENDATIONS 
Kodak Poly-Toner 
Kodak Sepia Toner 
Kodak Sulfide Sepia Toner T-7a 
Kodak Brown Toner 
Kodak Polysulflde Toner T-8 
Kodak Hypo Alum Sepia Toner T- l a  

prints per gal.) 

80 
80 
80 

100 
80 

1 20 
J OO 

1 20 

(Courtesy of Eastman Kodak Co . )  

Purpose 

Warm Tone 
Warm Tone 
Warm Tone 

Large Prints* 
Large Prints* 
Large Prints* 
Warm Tone 

Lower Contrast 
Colder Tone 
Colder Tone 
Large Prints* 
Large Prints* 
Colder Tone 
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KODAK PANALURE AND PANALU RE PORTRAIT PAPER 

APPLICATIONS 
Black-and-white enlargements (or  con
tact prints, with reduced i l lumination 
in the printer) from color negatives. 
Especially useful in the fields of com
mercial, portrait, and school photog
raphy. 

CHARACTERISTICS 
Panalure-Warm-black image tone. 
Panalure Portrait-Brown-black image 
tone. Surface and weight characteristics 
are l isted in the following table: 

Kodak Paper 

Panalure 
Panalure Portrait 

SAFELIGHT 

Tint 

White 
White 

Brilliance Texture Symbol Weight 

Glossy Smooth F Single Weight 
Lustre Fine-Grained E Double Weight 

KODAK Safelight Filter No. 10 (dark 
amber)-keep safelight exposure to a 
minimum. 

PRINTING INFORMATION 

ANSI Paper Speed 

Kodak Paper With Color Negatives With Black-and-White Negatives 

Panalure 

Panalure Portrait 

250 400 

100 1 60 

DEVELOPMENT RECOMMENDATIONS FOR KODAK PANALURE 
PAPER-AT 68 F (20 C) 

Development Time 
Kodak in Minutes Cap. (8x10" Dilution Purpose Developer Recom- Useful prints per gal.) 

mended Range 

Ektaflo, Type 1 1 : 9 J l/2 1 to 3 1 20 Warm Tones 
Dektol 1 :2 l \/2 1 to 3 1 20 Warm Tones 
D-72 1 :2 1 112 1 to 3 1 00 Warm Tones 
Yersatol 1 : 3  J l/2 1 to 3 80 Warm Tones 
Ektaflo, Type 2 1 :9  2 1 to 3 1 00 Warmer Tones 
Ektonol 1 :  1 2 1 to 3 80 Warmer Tones 
Selectol 1: 1 2 1 to 3 80 Warmer Tones 
D-52 1 :  1 2 1 to 3 80 Warmer Tones 
Selectol-Soft 1 :  1 2 1 to 3 80 Lower Contrast 

(Courtesy of Eastman Kodak Co . )  
( Co11ti1111ed 011 following page ) 
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KODAK PANALU RE AND PANALURE PORTRAIT PAPE R 
(cont inued)  
DEVELOPMENT RECOMMENDATIONS FOR KODAK PANALURE 
PORTRAIT PAPER-AT 68 F (20 C) 

Development Time 

Kodak in Minutes Cap. (SxlO" Dilution Purpose Developer Recom- Useful prints per gal.) 
mended Range 

Selectol 1 :  1 2 1 1/z  to 4 80 Warm Tones 
Ektafto, Type 2 1 : 9  2 1 1/z to 4 1 00 Warm Tones 
Selectol-Soft 1 :  1 2 1 1/z to 4 80 Lower Contrast 
Dektol 1 :2 1 1/z 1 to 3 1 20 Colder Tones 
Ektafto, Type 1 1 :9 l1 /2 1 to 3 1 20 Colder Tones 

TONING RECOMMENDATIONS 
For Panalure Paper 
Kodak Sepia Toner 

For Panalure Portrait Paper 
Kodak Poly-Toner 

Kodak Sulfide Sepia Toner T-7a 
Kodak Brown Toner 
Kodak Polysulfide Toner T-8 
Kodak Hypo Alum Sepia Toner T- l a  

Kodak Sulfide Sepia Toner T-7a 
Kodak R apid Selenium Toner 
Kodak Polysulfide Toner T-8 
Kodak Hypo Alum Sepia Toner T- 1 a 

K O DAK POLYCONTRAST PAPER 

APPLICATIONS CHARACTERISTICS 
Enlarging paper (or contact-printing 
paper, with reduced illumination in th e 
printer) particularly useful i n  the fields 
of commercial, i ndustrial, photofinish
ing, and school photography. 

Variable-contrast paper for general 
photographic use and for the darkroom 
hobbyist. 

Variable-contrast paper. Use without a 
filter with normal-contrast negatives, or 
with KODAK POL YCONTRAST Fil
ters to obtain seven degrees of contrast. 
Warm-black image tone. Surface and 
weight characteristics are l isted i n  the 
fol l owing table: 

Tint Brilliance Texture Symbol Weight 

White Glossy Smooth F S ingle Weight 
Double Weight 

White Lustre Smooth N Single Weight 
Double Weight 

White Lustre Smooth A Light Weight 

White High-Lustre Smooth J Single Weight 
Double Weight 

Cream-White Lustre Fine-Grained G Double Weight 

(Courtesy of Eastman Kodak Co.) 

( Continued on following page) 
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SAFELIGHT 
KODAK Safelight Fil ter OC (l ight  am
ber). Because the paper depends on 
blue and yellow l ight exposures for 

PRINTING INFORMATION 

contrast control, keep safelight expo
sures to a minimum to avoid unwanted 
contrast changes. 

Polycontrast Filter PC PC PC PC PC PC PC No Filter 
(white light) 1 1� 2 2lh 3 31/2 4 

ANS[ paper Speed 1 00 125 125  1 00 100 80 50 1 60 

LIGHT SOURCE FOR 
PROJECTION PRINTING 
Tungsten, similar to a Photo Enlarger 
No. 2 1 2  or 302. Although not recom
mended for optimum results, l ight 
sources other than tungsten may be 
used with l ight-source correction filters. 
Filters suggested as starting points with 
three common light sources are:  CP 
40Y or CC40Y with a cool-white (4500 
K) fluorescent lamp; a CC or CP cor
rection of 70Y for a 6500 K fluorescent 
lamp; a combination of the KODAK 
W RATTEN Filter No. 6 plus a cor-

DEVELOPMENT RECOMMENDATIONS 
-AT 68 F (20 C) 

rection of C P40Y or CC40Y with a 
mercury-arc l ight source. Light source 
correction filters are required in addi
tion to the appropriate KODAK POLY
CONTR AST Filter that may be used 
for contrast control. 

CONTACT PRINTING 
Use KODAK POL YCONTRAST Ace
tate, 11 x 1 4-inch , between the printing 
lights and the negative for contrast 
control. Reduce the total exposure to 
approximately l I 10 of that used for a 
contact speed paper. 

Development Time 

Kodak in Minutes 

Developer Dilution 
Recom-
mended 

Dektol 1 :2 1 \!2 
D-72 1 :2 l 1/2 

Ektaflo, Type 1 1 : 9  l \/2 

TONING RECOMMENDATIONS 
Kodak Sepia Toner 
Kodak Sulfide Sepia Toner T-7a 
Kodak Brown Toner 
Kodak Polysulfide Toner T-8 
Kodak Hypo Alum Sepia Toner T- l a  
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Useful 
Range 

1 to 3 

1 to 3 

1 to 3 

Purpose 
Cap. (8x 1 0" 

prints per gal.) 

1 20 Warm Tones 

100 Warm Tones 

120 Warm Tones 
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K O DAK POL YCONTRAST RAPID PAPER 
APPLICATIONS 
Enlarging paper especially useful in the 
fields of commercial, i ndustrial ,  photo
finishing, and school photography. 

Variable-contrast paper for general 
photographic use. 

Valuable for printing from dense 
negatives and for enlarging small nega
tives to h igh magnifications. 

CHARACTERISTICS 
Variable-contrast paper. Use without a 
filter with normal-contrast negatives, or 
with KODAK POLYCONTRAST Fil
ters to obtain seven degrees of contrast. 
Warm-black image tone. Surface and 
weight characteristics are listed in the 
following table: 

Tint Brilliance Texture Symbol Weight 

White G lossy Smooth F Single Weight 
Double Weight 

White Lustre Smooth N Single Weight 
Cream-White Lustre Fine-Grained G Double Weight 
Cream-White Hi gh- Lustre Silk y Double Weight 

SAFE LIGHT 
KODAK Safelight Filter OC (l ight am
ber). Because the paper depends on 
blue and yellow l ight exposiires for 

PRINTING INFORMATION 

Polycontrast Filter 

ANSI Paper Speed 

PC 
1 

250 

LIGHT SOURCE FOR 
PROJECTION PRINTING 

PC 
1-!6 

320 

PC 
2 

250 

Tungsten, similar to a Photo Enlarger 
No. 2 1 2  or 302. Although not recom
mended for optimum results, l ight sour
ces other than tungsten may be used 
with light-source correction filters. Fil
ters suggested as starting points with 
three common light sources are: CP 
40Y or CC40Y with a cool-white (4500 
K) fluorescent l amp; a CC or CP cor
rection of 70Y for a 6500 K fluorescent 
lamp; a combination of the KODAK 
WRATTEN Filter No. 6 plus a cor-

DEVELOPMENT RECOMMENDATIONS 
-AT 68 F (20 C) 

contrast control, l imit safelight expo
sures to 3 minutes or less in order to 
avoid unwanted contrast changes. 

PC 
21h 
200 

PC PC PC 
3 31/2 4 

1 60 1 25 64 

White Light 
(no filter) 

320 

rection of CP40Y or CC40Y with a 
mercury-arc l ight source. Light-source 
correction fi lters are required in addi
tion to the appropriate KODAK POLY
CONTRAST Filter that may be used 
for contrast control. 

TONING RECOMMENDATIONS 

Kodak Sepia Toner 
Kodak Sulfide Sepia Toner T-7a 
Kodak Brown Toner 
Kodak Polysulfide Toner T-8 
Kodak Hypo Alum Sepia Toner T- l a  

Development Time 
Kodak in Minutes Cap. (8x10" Dilution Purpose Developer Recom- Useful prints per gal.) 

mended Range 
Dektol 1 :2 l1 /2 1 to 3 1 20 Warm Tones 
D-72 1 :2 l 1/2 1 to 3 1 00 Warm Tones 
Ektafio, Type 1 1 : 9  1 1/2 1 to 3 1 20 Warm Tones 

(Courtesy of Eastman Kod a k  Co.) 
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KODAK POL VCONTRAST RAPID RC PAPE R 

APPLICATIONS 
Th is paper combines the variable-con
trast characteristics of KODAK POLY
CONTRAST R apid Paper with the 
water-resistant base of KODAK RE
STSTO Papers, which gives i t  hroad 
applications in commercial, i ndustrial,  
photofinishing, school, press, nightcl ub.  
identification, map-making, and general 
black-and-wh ite photography. 

CHARACTERISTICS 
Designed for fast and economical pro
cessing. Variable-contrast paper. Use 
without a filter for normal-contrast 
negatives. or with KODAK POLY
CONTRAST Filters to obtain 7 degrees 
of contrast. Neutral-black image tone . 
Dimensionally stable and water-resis
tant base. Surface and wei!:!ht character
istics are l isted in the following table: 

Tint Brilliance Texture Symbol Weight 

White G lossy Smooth F Medium Weight 

White Lustre Smooth N Medium Weight 

SAFE LIGHT 
KODAK Safelight Fi lter OC (light  am
ber). Because the paper depends on 
blue and yellow l ight exposures for 

contrast control, l imi t  safe light expo
sures to 3 m inutes or less in order to 
avoid u nwanted contrast changes or 
chance of fog. 

PRINTING INFORMATION 

Polycontrast Filter 

A NS! Paper Speed 

PC PC PC PC 
1 B2 2 2V2 

250 3 20 250 200 

PC PC PC 
3 31/2 4 

1 60 1 00 50 

White Light 
(no filter) 

320 

LIGHT SOURCE FOR 
PROJECTION PRINTING 
Tungsten, s imi lar to a Photo Enlarger 
No. 2 1 2  or  3 02.  Although not recom
mended for optimum results, l ight 
sources other than tu ngsten may be 
used with l ight-source correction fi lters. 
Filters suggested as starting points with 
three common light sources are : CP 

. 40Y or CC40Y with a cool-white (4500 

K) fiuorescent lamp; a CC or CP cor
rection of 70Y for a 6500 K fluorescent 
lamp; a combination of the KODAK 
WRATTEN Filter No. 6 plus a cor
rection of CP40Y or CC40Y with a 
mercury-arc l igh t  source. Light-source 
correction filters are required in addi
t ion to the appropriate KODAK POL¥
CONTRAST Filter that may be used 
for contrast control. 

DEVELOPMENT RECOMMENDATIONS 
-AT 68 F (20 C) 

Kodak 
Developer 

Dektol 

D-72 

E ktaflo, Type 1 

Dilution 

1 :2 

1 :2 

1 :9 

Development Time 
in Minutes 

Recom- Useful 
mended Range 

J lh 1 to 3 

1 1/2 1 to 3 

l V2 1 to 3 

Cap. (8x10" 
prints per. gal.) 

1 20 

1 00 

120 

(Courtesy of Eastman K o d a k  Co.)  

(Continued 011 following page) 
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Purpose 

Neutral  Tones 

Neutral Tones 

Neutral Tones 
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KODAK POLYCONTRAST RAPID RC PAPE R ( cont in ued) 
RINSE 
For 5 seconds. wi th  agitation, in KO
DAK EKTAFLO Stop Bath, KODAK 
Indicator Stop Bath. or in KODAK 
Stop Bath SB- 1 ,  at 65 to 70 F ( 1 8  to 
21  C). 

FIX 

2 minutes, with agitation at 65 to 70 F 
( 1 8  to 2 1  C) in a fresh solution pre
pared from KODAK EKTAFLO Fixer. 
KODAK Fixer, KODAK Rapid Fixer. 
KODAFIX Solution, or in KODAK 
Fixing Bath F-5 or F-6. 

WASH 
For 4 minutes only, with agitation. at 
65 to 70 F ( 1 8  to 21 C). 
DRYING 
Sponge surface water from both sides 
of prints, and dry prints at room tern-

KODAK R ESISTO 
APPLICATIONS 
Intended for jobs that require fast 
print service or moderate ly c lose s ize 
maintenance; valuable for newspaper 
photographers, night-club operators. 
identification pictures, and map-maki ng. 

KODAK RES !STO Paper is for con
tact printing. 

Paper Image Tooe 

Res is to Neutral-Black 

perature, by circulated warm air, or 
on a double belt  drum dryer. The drum 
temperature shou ld not exceed 1 90 F 
(88 C). Low drying temperatures pro
vide maximum dimensional stability. 

MOUNTING 

KODAK POLYCONTRAST RC Pa
pers can be dry-mounted i f  the tem
peratme of the press does not exceed 
1 90 F (88 C). Small prints can be 
mounted with KODAK Rapid Mount
ing Cement. 

TONING RECOMMENDATIONS 

Kodak Sepia Toner 
Kodak Sulfide Sepia Toner T-7a 
Kodak Brown Toner 
Kodak Polysul fide Toner T-8 
Kodak Hypo Alum Sepia Toner T- l a 

SAFE LIGHT 
KODAK Safelight Filter OC ( l ight  
amber) 

CHARACTERISTICS 

Image-tone, paper-base, su rface, and 
contrast characteristics are l isted in the 
following tables: 

Base 

dimensionally stable and water-resistant 

(Courtesy of Eastman Kodak Co.) 

( Continued 011 f olloll'i11g page) 
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K ODAK RESISTO (cont i nued)  

Paper Tint Brilliance Texture Symbol Weight Grade 

Resisto White Lustre Smooth 

PRINTING INFORMATION 

Paper Grade No. 1 

ANSI Speed-Resisto 

N Single Weight No. 2, 3 

No. 2 No. 3 No. 4 

6 6 

DEVELOPMENT RECOMMENDATIONS FOR RESISTO AND 
RESISTO RAPID-AT 68 F (20 C) 

Kodak Development Time in Minutes Cap. (8x10" Dilution Developer Recommended Useful Range prints per gal.) 

Ektaflo, Type 1 1 :9 

Dektol 1 : 2  

D-72 1 :2  

D RYING 
Sponge surface water from both sides 
of  pri nts, and dry prints at room tem
perature, by circulated warm air, or on 
a double-belt drum dryer. The drum 
temperature should not exceed 190 F 
(88 C). Low drying temperatures pro
vide maximum dimensional stability. 

MOUNTING 

Prints made on KODAK RESISTO 
Paper can be dry-mounted if the tem
perature of the press does not exceed 
190 F (88 C). Small prints can be 
mounted with KODAK Rapid Mount
ing .Cement. 

238 

% to 2 1 20 

34 to 2 1 20 

% to 2 100 

RINSE 
For 5 seconds, with agitation, in KO
DAK EKTAFLO Stop Bath, KODAK 
I ndicator Stop Bath, or in KODAK 
Stop Bath SB- 1 ,  at 65 to 70 F ( 1 8  to 
21 C). 

FIX 
2 minutes, with agitation at 65 to 70 F 
( 1 8  to 2 1  C) in a fresh solution pre
pared from KODAK EKT AFLO Fixer, 
KODA K  Fixer, KODA K  Rapid Fixer, 
KODAFIX Solution, or in KODAK 
Fixing Bath F-5 or F-6. 

WASH 
For 4 minutes only, with agitation, at 
65 to 70 F ( 1 8  to 21 C). 
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KODAK VELOX PAPE R 

CHARACTERISTICS APPLICATIONS 
Bl ue-black image tone. Surface and 
characteristics are listed in the follow
ing table: 

Contact printing of negatives. 

SAFEUGHT 

Tint Brilliance Texture 

White Glossy Smooth 

PRINTING INFORMATION 

Paper Grade No. 1 

ANSI Paper Speed 1 0  

KODAK Safelight Filter OC (light 
amber) 

Symbol 

F 

No. 2 

5 

Weight Grade 

Single Weight No. 1, 2, 3, 4 

No. 3 No. 4 
4 2 

DEVELOPMENT RECOMMENDATIONS 
-AT 68 F (20 C) 

Development Time 
Kodak in Minutes Cap. (2 !-'.2 x31/2" Dilution Developer Recom-

mended 

Dektol* 1 :2  1 

D-72 1 :2 1 

Ektaflo, Type 1 1 :9 

Yersatol 1 : 3  

"'If you are using KODAK Tri-Chem 
Packs, dissolve a packet of developer 
(Dektol) in 8 ounces of water and de
velop prints for 1 minute at 68 F (20 
C). The developer capacity of a packet 
is  approximately fifty 2 \/2 )( 3 Yi -inch 
prints per 8 ounces of developer solu
tion. 

TONING RECOMMENDATIONS 
Kodak Sepia Toner 
Kodak Sulfide Sepia Toner T-7a 
Kodak Hypo Alum Sepia Toner T- l a  

Purpose 
Useful prints per quart) 
Range 

% to 2 275 Cold Tones 

3/1 to 2 230 Cold Tones 

34 to 2 275 Cold Tones 

% to 2 1 80 Cold Tones 

ADDITIONAL INFORMATION 
In  addition the contact-speed paper 
described in this data sheet, three other 
kinds of Y ELOX Paper are manufac
tured: KODAK YELOX Rapid, VEL
OX U N .IC ONTRAST, and YELOX 
PREMIER Paper. These materials are 
used mainly in commercial photofinish
ing for continuous-roll printing and 
processing. 
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KODAK SUPER SPEED DIRECT POSITIVE PAPER 

An orthochromatic neutral-tone emul
sion of sufficient speed for camera use 
from which a positive p rint is pro
duced by chemical reversal. Its water
resistant paper base permits rapid pro
cessing and drying. I t  has a smooth, 
matte surface, and is available in rolls 
or sheets. 

EXPOSURE 

Good results with Kodak Super Speed 
Direct Positive Paper can be secured 
only i f  the exposure is correct. There
fore the lighting arrangement must be 
standardized to a degree which will 
produce uniform and reproducible ex
posures. Underexposures will result in 
prints which are too dark, while over
exposure will result in prints which are 
too light and lacking detail in the 
lighter portions of the picture. 

Moisture and dust in the air will 
cause the outside surfaces of the cam
era lens to become coated with a film 
of dirt which diffuses the light and 
produces a flat and fogged effect in the 
prints. To prevent trouble from this 
source, clean the lens regularly; and if 
the camera is equipped with a reversing 
prism, be sure to clean this also. 

SAFELIGHT 

KODAK Super Speed Direct Positive 
Paper should be handled and developed 
by the light of a KODAK Safelight 
Filter No. 2 (dark red), in a suitable 
safelight lamp with a 1 5-watt bulb, 
kept at least 4 feet from the paper. · 

Note: Excessive safelight exposure 
caused by the use of the wrong safe
light filter or a faded safelight filter, or 
by the safelight being too close to the 
paper, will make the finished prints 
too light .  

PROCESSING 
J n  the  processing of KODAK Super 
Speed Direct Positive Paper, there are 
the three simple but extremely impor
tant rules to be followed; neglect of 
these precautions will cause stains, 
streaks, and general loss of quality. 

1. Wash the prints for at least 1 5  
seconds in running water between the 
different solutions. I f  running water is 
not available, use separate containers 
for washing the prints after .each solu
tion. 

2. Do not allow one chemical solu
tion to contaminate another. Always 
use the same trays for the same solu
tions, and wash them thoroughly after 
use. 

3 .  Do not use exhausted solutions. 
Replace each solution as soon as its 
action becomes noticeably slow. 

KODAK PREPARED CHEMICALS 

Correctly prepared chemicals for mak
ing each of the processing solutions 
needed for KODAK Direct Positive 
Paper, are supplied in convenient pack
ages. KODAK Developer D-88, KO
DAK Bleach, KODAK Clearing Bath, 
KODAK Fixer, and KODAK Direct 
Positive Paper Redeveloper are avail
able in u nits to make 1 gallon of work
ing solution. KODAK Direct Positive 
Toning Redeveloper is available in units 
to make 2 gallons of working solution. 

DEVELOPMENT 

Develop the prints for 45 seconds to 
1 minute in KODAK Developer D-88 
at 68 F (20 C); then wash them for 
at least 15 seconds in running water. 

Note: KODAK Developer D-88 has 
a short life after exposure to the air; 
if  desired, it can be stored longer after 
mixing by dividing the solution into 
four 1 -quart bottles filled to the neck 
and tightly stoppered. 

Underdevelopment in the first devel
oper, like underexposure, will result in 
prints which are too dark; while over
development, like overexposure, will re
sult  in prints which are too light. The 
developer should not be overworked or 
allowed to remain in the developing 
tray for. too long a time; otherwise yel
low stains caused by developer oxida
tion will occur. 

(Courtesy of Eastma n  Kodak Co.) 
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KODAK DEVELOPER D-88 

Dissolve chemicals in the order given: 

Water about 125 F (50C) . . . . . . . . . . . . . . . . . . . .  . 

KODAK Sodium Sulfite, desiccated . . . . . . . . . . . .  . 

KODAK Hydroquinone . . . . . . . . . . . . . . . . . . . . .  . 

*KODAK Boric Acid, crystals . . . . . . . . . . . . . . . . .  . 

KODAK Potassium Bromide . . . . . . . . . . . . . . . . .  . 
''' *KODAK Sodium Hydroxide (Caustic Soda) . . . . .  . 

Water to make . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Avoirdupois 
U.S. Liquid 

96 ounces 
6 ounces 
3 ounces 

% ounce 
1 45 grains 

3 ounces 
1 gallon 

Metric 

750 m l  
45.0 grams 
22.5 grams 

5 .5  grams 
2.5 grams 

22.5 grams 
1 .0 liter 

'''Boric acid should be used in the crystal form. The powdered variety i s  difficult 
to dissolve. 

''"''Caution: Dissolve the caustic soda in  a small volume of water in a separate 
container; then add it to a solution of the remaining constituents and dilute 
the whole to 1 gallon. If a glass container is used for dissolving the caustic 
soda, stir the mixture constantly until the soda is dissolved, to prevent crack
ing the container by the heat evolved. 

BLEACHING 
Bleach the prints in KODAK Bleach 
or KODAK Bleaching Bath R-9 for 
about 30 seconds at 65 to 75 F ( 1 8  to 

KODAK BLEACHING BATH R-9 

24 C); then wash them for at least 1 5  
seconds i n  running water. The prints 
must remain in the bleach u ntil the 
image disappears. 

Avoirdupois 
U.S. Liquid Metric 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 gallon 
1 111 ounces 
l 1/2 ounces 

1 .0 liter 
9.5 grams 

1 2.0  ml  
KODAK Posassium Bichromate . . . . . . . . . . . . . . .  . 

*Sulfuric Acid, concentrated . . . . . . . . . . . . . . . . . . .  . 

'''Caution: Always add the sulfuric acid to the water slowly, stirring constantly, 
and never the water to the acid; otherwise the solution may boil and spatter 
the acid on the hands or face causing serious burns. 

CLEARIN G  
Clear the prints in  KODAK Clearing 
Bath or KODAK Clearing Bath CB- I 
for about 30 seconds at 65 to 70 F 
( 1 8-21  C); then wash them for at least 
15 seconds in running water. When 

KODAK CLEARING BATH CB-1 

the prints are placed in the clearing 
bath, the white light ca be turned on 
and left on. Be  sure to clear the prints 
for the full time; otherwise yellow 
stains may rseult. 

Avoirdupois 
U.S. Liquid Metric 

KODAK Sodium Sulfite, desiccated . . . . . . . . . . . . . 12 ounces 90 grams 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 gallon 1 liter 

( Continued on following page) 
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RE-EXPOSURE 
Either turn on the white  l ight  as  soon 
as the prints are placed in the clearing 
bath or expose the prints for 2 or 3 
seconds to a 40-or-60-watt bulb placed 
6 to 8 inches from the paper. 

Note: Re-exposure is necessary only 
for prints which are to be redeveloped 
in KODAK Developer D-88. 

REDEVELOPMENT 
For black-and-white results, redevelop 
the prints in a fresh batch of KODAK 
Developer D-88, KODAK Direct Posi
tive Paper Redeveloper, or KODAK 
Sulfide Redeveloper T- 19.  

If KODAK Developer D-88 i s  used, 
redevelop the prints for about 30 sec
onds at 68 F (20 C) then wash the 

KODAK SULFIDE REDEVELOPER T-1 9  

prints for 3 0  seconds''' in  running water. 

*After redevelopment with KODAK 
Developer D-88, results of slightly 
greater brilliance can be secured by rin
sing the pirnts in ru nning water and 
then fixing them for about 30 seconds 
at 68 F (20 C) in a solution prepared 
from Kodak Fixer or in Kodak Fixing 
Bath F-5 or F-6. If  the prints are fixed, 
it is  important to wash them for 5 to 
10 minutes after fixing to insure re
moval of the hypo. Fixing is not neces
sary to make black-and-white prints 
permanent. 

If either KODAK Direct Positive 
Paper Redeveloper or KODAK Sulfide 
Redeveloper T- 1 9  is  used, redevelop the 
prints for about 60 seconds; then drain, 
rinse and dry the prints. 

Avoirdupois 
U.S. Liquid Metric 

Kodak Sodium Sulfide (not Sulfite) . . . . . . . . . . . . . . 290 grains 20 grams 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 ounces 1 liter 

For brown tones, redevelop the prints 
in KODAK Direct Positive Toning Re
developer for about 60 seconds. 

DRYING 
The emulsion of KODAK Super Speed 
Direct Positive Paper is coated on a 
water-resistant support, and the drying 
of prints is therefore rapid. To hasten 
drying, artificial heat can be employed 
if desired. 

SUMMARY OF PROCESSI NG 
KODAK BLACK-AND-WHITE-PAPERS 

CONVENTIONAL PAPERS 

DEVELOPMENT 
Recommended developers and develop
ment times are given in the appropriate 
data sheets. The "Purpose" 1.:olumn in  
the  table of development recommenda
tions in the data sheets shows the 
effects of the developers on image tone 
and contrast, i f  any. 

For best results, maintain the <level-

oper temperature at 68 F (20 C). To 
avoid u neven development, keep the 
prints completely immersed in the solu
tion, and agitate them throughout the 
developing time. 

STOP BATH 
Rinse the prints for 5 to 10  seconds, 
with agitation, in  one of the following 
stop baths: KODAK Indicator Stop 
Bath, KODAK EKTAFLO Stop Bath, 

(Courtesy of Eastman Koda k Co'.) 

( Continued on following page) 
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or KODAK Stop Bath SB- 1 .  Indicator 
Stop Bath and EKTAFLO Stop Bath 
are yellow liquids that turn purplish 
blue when exhausted. At this point, 
they should be discarded. 

FIXING 

Fix the prints, with agitation, for 5 to 
10 minutes at 65 to 70 F ( 1 8  to 21 C) 
in one of the recommended Kodak fix
ers. For the most efficient fixing and 
the greatest economy of chemicals, use 
the two-bath fixing system in which 
prints are fixed for 3 to 5 minutes in 
each of two successive baths. 

WASHING 

After fixing the prints, wash them for 
1 hour either in a tray equipped with 
a KODAK A utomatic Tray Siphon, or 
in  a washing tak where the water 
changes completely every 5 minutes. 
For efficient washing, the water should 
be at 65 to 75  F ( 1 8  to 24 C). 

To conserve water, to reduce wash
ing time, and to obtain more complete 
washing, use KODAK Hypo Clearing 
Agent before washing. This prepara
tion saves at least two-thirds of the 
t ime needed to wash single-, light-, and 
double-weight papers. Directions for 
use of KODA K  Hypo Clearing Agent 
are printed on the package. 

D RYING 

To promote even drying, sponge the 
surface water from the backs and 
fronts of the prints, and then place 
them on drying racks, or  between clean 
photo blotters, or on a drying machine. 

FERROTYPING 

All Kodak F-surface papers except RC 
papers can be ferrotyped by squeegee
ing them in contact with chromium
plated sheets, or by use of a ferrotyp
ing machine. 

TONING 

The primary toners recommended for 
use with particular papers are given in 
the data sheets. Toners other than ori
mary may be used to secure tones ·for 

special-purpose applications. Formulas 
for KODAK Toner T-2 1 ,  KODAK 
Polysulfide Toner T-8, KODAK Sul
fide Sepia Toner T-7a, and KODA K  
Hypo A l u m  Sepia Toner T- l a  are 
given in Kodak Data Book No. J -1 ,  
Processing Chemicals and Formulas, 
available from photo dealers. 

RESIN-COATED PAPERS 

Developing recommendations are given 
in �he appropriate data sheets. Stop 
bath recommendations are as above 
for regular papers. 

Fix, with agitation, for 2 minutes 
in one of the recori1mended fixers. 

Wash as above for regular papers, 
but for 4 minutes only. There is no 
need to use KODAK Hypo Clearing 
Agent. 

Sponge or squeegee the water from 
the surface of the prints an<l a ir-dry. 
Do not ferrotype F-surface RC papers; 
they dry to a high gloss without ferro
t yping. Warm air circulation shortens 
the drying time. 

See text ·for further drying instruc
tions. 

TONING 

See the  data sheet for appropriate 
toners. 

Wash for 4 minutes after fixing and 
for 4 minutes after toning. Avoid leav
ing RC papers in water and or solu
tions for longer times than recom
mended or the advantages of the resin
coating may be lost. 

PROCESSING KODAK 
EKTAMATIC SC PAPER 

This paper i s  designed to  be  processed 
in an activator-stabilizer processor such 
as the KODAK EKTAMAT!C Pro
cessor, Model 2 1 4-K,  which processes 
about 5 .9  feet of paper per minute. I t  
c a n  also be processed a s  a conventional 
paper in  the developers listed on the 
data sheet, and following the proce
dures for conventional papers shown 
elsewhere on this page. 

(Couctesy of Eastman Kodak Co . )  
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KODAB ROME I I  Paper and EKTABROME SC Paper 

(For Machine Processing on Kodak 
Royalprinl Processor Model 4 1 7  and 
many roller transport and continuous 

KODABROME II Paper 

DESCRIPTION 
A fast black-and-while enlarging paper 
for general purposes. Available in five 
contrast grades: Soft, Medi um, H ard. 
Extra Hard, and U ltra Hard. 

CHARACTERISTICS 
The paper has a developing agent in
corporated in the emulsion. I t  has a 
water resistant base for rapid proces
sing and drying. Image tone is warm 
black and the paper is optically bright
ened for bril liant prints. 

SURFACES 
The F (smooth glossy) surface does not 
require ferrotyping, but dries to a 
glossy finish. 

It is also available in N (smooth. 

lustre) surface. 

PROCESSING 
The Kodak Royalprint Processor, Model 
4 1 7  yields dry, properly fixed and 
washed prints in 55 seconds for two 
8 x I 0 prints, and can handle paper up 
to 17 inches wide. Minimum length is 
5 inches. 

This paper can be processed in  some 
roller transport and continuous paper 
processors that use ordinary black and 
white processing solutions. It is  not a 
stabi lization paper. 

Prints have optimum process sta
bil ity, the highest of the three Ameri
can National Standards Institute (ANSI) 
categories, the lower two being short 
term, and commercial. Prints processed 
with this paper on the Model 4 1 7  are 
as stable or more stable than conven
tionally processed prints made on resin
coated paper. 
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paper processors that employ ordinary 
black-and-white paper process ing so
lutions. 

EKTABROME SC Paper 
DESCRIPTION 
A fast enlarging paper with selective 
contrast for general purpose black and 
white printing. 

CHARACTERISTICS 
Developing agent is incorporated in the 
emulsion. Contrast i s  controlled by the 
use of filters in the enlarger. I t  has a 
water resistant base for rapid proces
sing and drying. Image tone is warm 
black and the paper is optically bright
ened for brilliant prints. 

SURFACES 
The F (smooth glossy) surface does not 
requi re ferrotyping, but dries to a 
glossy finish. 

It is  also available in  N (smooth 
lustre) surface. 

PROCESSING 
The Kodak Royalprint Processor, Model 
4 1 7  yields dry, properly fixed and 
washed prints in 55 seconds for two 
8 x 10 prints, and can handle paper up 
to 17 inche wide. Minimum length is 
5 inches. 

This paper can be processed in some 
roller transport and continuous paper 
processors that use ordinary black and 
white processing solutions. It is not a 
stabilization paper. 

Prints h ave opt imum process sta
bil i ty, the highest of the three Ameri
can National Standards Institute (ANSI) 
categories, the lower two being short 
term, and commercial. P rints processed 
with this paper on the Model 4 1 7  are 
as stable or more stable than conven
tionally processed print� made on resin
coated paper. 
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KODAK EKTACHROME RC PAPER,  TYPE 1 993 

A color paper designed for making 
color prints from positive t ranspar
encies such as Ektachrome, and Koda
chrome. It  is a resin coated paper, 
supplied in sheets and rolls, and can 
be exposed with contact-print ing or en
larging equipment, as well as equip
ment designed for quantity production. 
Tray, basket and tanks, or photographic 
processing tubes can also be used. 

SURFACES 
F--Smooth G lossy 
Y--Silk Lustre 
This paper should not be ferrotyped. 

SAFE LIGHT 
Kodak Ektachrome RC Paper, Type 
1 993 should be handled only in total 
darkness. Do not use No. 10, or 1 3 ,  
n o r  any other safel ight filter. 

STORAGE AND HANDLING 
To avoid undesirable changes, original 
sealed packages should be stored in a 
refrigerator or freezer at 50 ° F ( I  0°C) 
or lower. 

To avoid moisture condensation on 
unexposed paper which has been refrig
erated, allow paper lo warm up t o  
room temperature before opening the 
sealed bag. For best resul ts, remove 
unexposed paper from cold storage the  
day before printing; otherwise, follow 
typical warm-up t imes listed below: 

NOTE 
Never warm up paper on a heated sur
face (such as on the top of a printer 
or radiator) to bring i t  to room tem
perature. 

After removing the paper to be ex
posed, restore the moist ure barrier 
1found the unused paper by pressing 
Jut excess a i r, making a double fold  
i n  the  open end of the  bag  and secur
i ng i t  with a rubber band or tape. 

LATENT-IMAGE KEEPING 
For best results ,  process exposed paper 
on the same day as exposure. To mi ni
mize latent-image shifts that may result 
when t he exposed paper is held at room 
temperature 70°F (2 1 °C) for a period 
of time, keep the i nterval between ex
posure and processing as consistent as 
possible. 

It is recommended that exposed paper 
not be held overnight before processing. 
However, if it is  necessary lo hold ex
posed prints between 8 and 24 hours 
before processi ng, store them at  50° F 
( I 0°C) or lower. Or, if hold-over t ime 
to processing wi l l  exceed 24 hours ,  
store the exposed prints a t  0°F ( - 1 8 ° 
C). Maximum hol d-over t ime for ex
posed, but unprocessed prints, at  0° F 
is 3 days. A l ways a l low prints to warm 
up to room temperature before proces
sing. The cold storage procedures arc 
i ntended to handle un usual s i tuat ions 
and to mini mize latent-image sh i fts. 

EXPOSING EQUIPMENT 
Kodak Ektachrome RC Paper, Type 
1 993 ,  can be exposed on enl argers and 
printers with . tu ngsten i l l umination 
(Photo Enl arger Lamps No. 2 1 2, 302, 
or tungsten-halogen lamps). The ex
posing equipment should h ave: 

I. a means for holding color-correc
t ion fi l ters such as Kodak Color Print-

WARM-UP TIMES FOR KODAK EKTACHROME RC PAPER, TYPE 1 993 

Paper Size From 0 to 70°F From 35 to 70°F From 50 to 70°F 
(-18  to 21°C) ( 1 .5 to 21°C) ( 1 0  to 21°C) 

8 x I O-inch 4 hours 3 hours 2 hours 
( 1 00-sheet box) 

16 x 20-inch 3 hours 2 hours 2 hours 
(50-sheet box) 

3 Vi -inch x 700-foot roll 8 hours 6 hours 4 hours 

8-inch x 500-foot roll 10 hours 7 hours 4 hours 

( Co111i11ued Oil folloiving page) 
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ing (CP) Fi l ters (Acetate). Kodak Color 
Compensating (CC) F i lters (Gelat in),_ or 
dichroic fi lters. 

2 .  a heat-absorb i n g  g lass. 
3. an u ltraviolet absorber, such as 

the Kodak Wratten Filter, No. 2E. 
•:• A l though the Kodak Wratten Fi lter, 
No. 2E, i s  recommended for printrng 
onto Ektachrome RC Paper, some en
largers and printers are equipped with 
a Kodak Wratten F i l t er, No. 28, or 
equivalent,  and may yield acceptable 
resul t s  for many appl ications. 

After making the fi rst test print,  pro
ceed as follows: 

I .  Process and dry the test print as 
recommended; then evaluate color bal
ance and exposure. 

2. Make the necessary filter pack 
changes and make another test print 
at  selected exposure time and f/ s .  
Once again, process, d r y ,  a n d  evalu., ,e  
the test print. 

3 .  Once you obtain a satisfactory 
print, use t h a t  exposure/ l ens opening/ 
fi l ter-pack combi nation for other s l ides 
on the same type fi l m .  

PRINTING INFORMATION 4. To determine the change in  ex-
posure for  a change i n  enlargement,  ENLARGERS use the Color-Pri nt i n g  Computer i n  the I n a low-volume s i t uation, such as Kodak Color Dataguide, sold by photo where an enlarger is used, i t  i s  l i ke l y  dealers. 

that different fi l m  types w i l l be segre- If your enlarger does not have gated and printed with  .separate fi l ter dichroic fi l ters for the  color-correction packs. If this i s  the case, 1 t is not neces- fi l ter pack, you can use Kodak Color sary to use the Kodak Infrared _Cuto!f Printing Fi lters (Acetate) or Kodak 
Fil ter, No. 3 0 1 A . (The 3 0 1  A Fi l ter  is Color Compensati ng Fi lters (Gelatin). 
equivalent  to appro ximately 30 cyan The CP Fi l ters. can be used only beri l t rat ion.)  Optimum resul ts  can b_e ob- tween the light source and the transtai ned without th is  fi lter when print in g  parency, b u t  the  CC F i l ters can a lso be from s l i des on Ektachrome Fi lm (Pro- used between the transparency and the cess E-3 and E-4) and Kodachrome 25 paper, where they are  i n  the  path of (Dayl ight )  and Kodachrome 64 (Day- image-forming l ight .  A n y  number of 
l ight) Fi l m .  (Cardboard sl i de_ mounts fi l ters (CP or CC) can be used between 
for Kodachrome 25 and 64 Fi lms pro- l ight source and transparency, but  the cessed by Kodak and others_ h ave a number of fi lters (CC o n l y) used bered plus [ +] sign on each side.)  _Ac- tween t ransparency and paper shou ld ceptable  results  can a lso be . obtai ned be as small  as possibl e, preferab.ly  not without this fi l ter when pri nt ing from over three.  When cyan fi l tration 1s s l ides on Kodachrome II _and Koda- necessary, do not use fil ters identified 
chrome-X Film.  However, _i f. opt imum by t h e  suffix "2" as i n  "CC I OC-2" or 
results  are req ui red for cri tic a l  appl i - "CP I OC-2." 
cations, the 3 0 1 A  Fil ter is recom-
mended for Kodachrome II ;rnd Koda- PRINTERS 
chromc-X Film to avoid some loss Se t  up Kodak Roll  Paper Col.or  Printi n  red contrast, res u l t i ng i n warm ers as out l ined in  the 1 nstruct1on manshadows. 

Use transparencies of good q u a l i t y  
to maKe t rfaT exposures. As a g u i d e  i n  
determining the  correct ex posure, t h e  
fol l owing is su ggested: 

If the overall 
color balance is: 

Yellow 
Magenta 
Cyan 
B l u e  
G reen 
Red 

Subtract these 
filters: 

Y e l low 
M agenta 
Cyan 
M agenta + Cyan 
Yellow + Cy a n  
Yellow+ Magenta 

or 

( Continued on following page) 
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Add these 
filters: 

Magenta + Cyan 
Y e l low + Cy a n  
Yel low + Magenta 
Yel low 
M agenta 
Cyan 
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ual accompanying the printer. (gray) is usert._ •1ing what 
In automati.c, high-vol ume printers filter correction is needed. 

where one basic filter pack is used, the w i.11 correct the print, examine the 
use of the Kodak Infrared Cutoff Flter l prmt through a filter that is comple
No. 30 1 A, is  recommended. The 3 0 I A mentary to the overall hue. (The Kodak 
F_ilter is designed to minimize printing ; Co�or Print Viewing Filter Kit, Publi
differences when mixtures of Koda- I cation No. R-25, can be used for this 
chrnme and Ektachrome Slides are ex�min�tio�. The kit contains six color
pr�nted onto Ektachrome 1 993 Paper p �1�t v1ewmg filter cards.) The filter 
usmg one filter pack. w111ch makes the print appear most 

VIEWING PRINTS 
Ideal ly, prints should be evaluated 
u nder. l ight.s of the same color qual ity 
and i l l ummance (at least 50 foot
candles) as that under which the final 
print is to be viewed. J l lumination of 
color quality corresponding to a color 
temperature of 4000 K :::+:: I 000 K and 
a Color Rendering Index (CRT) of 85 
to .1 00 (an index of 90 or higher is 
desirable) serves well for judging prints. 
This color quality is approximated by 
several types of fluorescent lamps (in 
fixtures) such as General Electric De
luxe Cool White, Sylvania Deluxe Cool 
White, Westinghouse Deluxe Cool 
White: or Westinghouse Living White . 

Satisfactory results can also be ob
obtained by using a mixture of incan
descent and fluorescent lights. For each 
pair of 40-watt Del u xe Cool White 
fluorescent tubes, a 7 5-watt frosted 
tungsten bulb can be used. 

ADJUSTING THE FILTER PACK 
When the test print is viewed the 
desirabil i ty of some change in 

'
color 

balance may be apparent. The nature 
of this . change is determined by the 
predominant color balance of the print;  
the required filter adjustment involves 
subtracting a fi lter of the color of the 
overa l l  hue or adding a filter that is 
complemetnary to his overall hue. The 
following table may be useful in deter
mining the filter adjustment: 

Eval uat ing an area :n the print that 
should be reoroduced as a neutrnl 

pleasing represents the correct color 
to add, but not necessarily the correct 
density. 

When making filter corrections to the 
filter pack in the printer, remove filters 
from the beam whenever possible. For 
example, if a test print is reddish in 
balance, remove yellow and magenta 
fil ters rather than add cyan filters. 

The filter pack should not contain 
more than two colors of the subtractive 
filters (yellow, magenta, and cyan). The 
effect of all three is to form neutral 
density, which lengthens the exposure 
time without accomplishing any color 
correction. To eliminate neutral der<ity, 
remove the filter or filters of one cv.or 
entirely, and remove the same density 
value of each of the other two colors. 

EXPOSURE ADJUSTMENT 
FOR FILTERS 
Whenever the filter pack is changed, 
allowance should be made for the 
change in exposure introduced by (1) 
the change i n  filtering action, and (2) 
the change, if any, in the number of 
filter surfaces. Otherwise, the density of 
the corrected print will differ from that 
of the test print. 

If the pack is changed by only one 
filter, use of the appropriate filter fac
tor in the following table is convenient. 
Otherwise, the use of the computer 
numbers with the Color-Printing Com
puter in the Kodak Color Dataguide 
will  probably be preferred. 

SUGGESTED STARTING FILTER PACKS AND EXPOSURE TIMES 
FOR A 8 x 1 0-INCH PRINT ON KODAK EKTACHROME RC PAPER, TYPE 1 993 

FROM A 35MM SLIDE 

When You Print 
from Slides on 

These Kodak Films 

Ektachrome 
Kodachrome 25 & 64 

(Daylight) 

Use a Filter Pack 
Containing These Filters* 

in an Enlarger With 
Tungsten-Halogen Lamps 

3 0C + 20Y 
SOC + 20Y 

And These 
Exposures 
for Trial 

IO, 20, and 40 sec 
at f/5 .6 

* P l us a Wratten Filter, No. 2E, or 2B, or equivalent, and a heat-absorbing glass. 

( Continued 011 fol/oll'i11g page ) 247 
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To use computer numbers: Add the 
computer-number values for all the fil
ters in  the old pack. On the "Density" 
scale of the Color-Printing Computer, 
set the sum of the computer numbers 
so that it is opposite the exposure time 
used. Read the new exposure time 
opposite the sum of the computer num
bers for the new pack. 

To use factors: First divide the old ex
posure time by the factor* for any filter 
removed from the pack. Then mult iply 
the resulting time by the factor* for 
any filter added. 

*For two or more filters, m ultiply the 
individual factors together and use the 
product. 

Note: The filter factors and computer 
numbers listed in the table are for CC 
and CP filters, and take into account 
the effects of filter surfaces. Because 
of different filtering effectiveness, and 
the lack of surface effects when chang
ing filtration, dichroic enlargers may 
give slightly different results. Factors 
for exposure adjustment should be 
modified when necessary, based on 
experience. 

ADJUSTMENT FOR CHANGE 
OF EMULSION NUMBER 
In multilayer color materials, there 
are unavoidable differences in color 

balance and speed from one emulsion 
number to another. The extent of these 
variations is noted on the Ektachrome 
RC Paper package label in the form of 
"Filter Correction" values. After the 
material leaves the factory, further 
color-balance and speed variations are 
minimized by proper storage and pro-
cessing. . 

Note that the Filter Correcuon may 
contain both + and - values. This 
information is helpful in  changing from 
one emulsion number to another. Fol
low the procedure below to determine 
the new filter pack and exposure time 
when changing to a new emulsion. 

Filter calcul ations are made easier by 
converting all filters to their equivalents 
in  the subtractive colors, if they are 
not already of the subtractive color (for 
example, 20R = 20M + 20Y). Also, 
filters of like colors shoul d  be added 
together in the calculations (for exam
ple lOM + 20M = 30M). 

I. Determine the basic filter pack by 
subtracting the Filter Correction printed 
on the label for the old emulsion from 
the filter pack for that emulsion. 

EXAMPLE: 
Step 1: Suppose the filter pack required 
for the old emulsion was lOC + OSY, 
and the Filter Correction printed on 
the package label of that emulsion was 
+ I OC -2SM -OSY. Set up these val
ues as follows: 

COMPUTER NUMBERS AND FACTORS FOR KODAK CC AND CP FILTERS 

Filter Computer No. Factor Filter Computer No. Factor 

OSY .04 1 . 1  OSR .07 1 .2 
l OY .04 1 . 1  lOR . 1 0  1 .3 
20Y .04 1 . 1  20R . 1 7  1 . 5  
30Y .OS 1 . 1  30R .23 1 .7 
40Y .OS 1 . 1  40R .29 1 .9 
SOY .OS 1 . 1  SOR .34 2.2 

OSM .07 1 .2 OSG .06 1 . 1  
lOM . 10  1 .3 lOG .08 1 .2 
20M . 1 6  l . S  20G . 1 2  1 . 3 
30M .22 1 .7 30G . I j 1 .4 
40M .27 1 .9 40G . 1 8  l . S  
SOM .32 2.1 SOG .22 1 .7 

OSC .06 1 . 1  OSB .04 1 . 1  
l OC .08 1 .2 lOB . 1 2  1 .3 
20C . 1 2 1 . 3  20B .21  1 .6 
30C . l S  1 .4 30B .29 2.0 
40C . 1 8  1 .5 40B . 3 8  2.4 
soc . 2 1  1 .6 SOB .47 2.9 
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Filter pack used for the old emulsion 
(Subtract) old emulsion Filter Correction Value 
To simplify the subsraction of minute values, 
follow this rule: "Change all the signs of the 
values to be subtracted and proceed as i n  
addition." 

EXAMPLE: 

+ I OC OM + OS Y  
+ I OC -25 M  -05Y 

+ I OC OM + 05Y 
- I OC + 2 5 M  + 05Y 

OC + 25 M  + I OY 
(basic filter pack) 

2. Determine the filter pack required 
for the new emulsion by adding the 
Filter Correction Value printed on the  
label for the  new emulsion to the basic 
filter pack. 

Step 2 :  Suppose the Filter Correction 
Value of the new emulsion is -05C 
+ 25 M  -20Y. 

Basic filter pack 
(Add) Filter Correction Value for new emulsion 
Preliminary filter pack 

oc 
-05C 
-05C 

+ 25M 
+ 25 M  
+ SOM 

+ IOY 
-20Y 
- I OY 

3A. If negative fil ter values are 
present in  the pack, add (by calcula
tion} C, M, and Y "neutral density" 
equal to the largest negative fi l ter. I n  
this way, one o f  the three filters will 
become zero. Look up the neutral den
sity factor in Section A on the follow-

Preliminary filter pack 
(Add) neutral densit y  
Final filter pack for new emulsion 

ing table entitled N EUTRAL DEN
SITY FACTORS. 

EXAMPLE: 
Step 3A: Si nce negative filter values are 
present in  the pack, add I 0 neutral 
density ( + l OC + IOM and + l OY) to 
these values. 

-05C +SOM -l OY 
+ I OC + I OM + I OY 
+ osc-+6-0M--oY 

Look up a I 0 neutral density in Section A of t he table. The neutral density factor 
comes out to 1 .3 in th is case. 

or 3B. If all the fi l ter values are 
positive, subtract C, M,  and Y "neutral 
density" equal to the smal lest positive 
filter value. At least one of the three 
will now be zero. Look up the neutral 
density factor in  Section B of the table. 

o r  3C. If the filter values are posi
t ive and at least one is  zero, go to step 

Exposure Time 
for the 

New Emulsion 

4. Your neutral density factor is 1 .0.  
4. Calculate the  new exposure time 

by the following formula: 

Exposure Time 
for the x 

Old Emulsion 
(Neutral Density Factor) 

EXAMPLE: and the neutral density factor was 1 . 3 .  
Step 4: Suppose the exposure t ime used Calcul ate the new exposure t ime by 
for the old emulsion was 8.5  seconds the formula: 

Exposure I ndex 
for the 

New Emulsion 

Exposure Time 
for the x 

Old Emulsion 
(Neutral Density Factor) 

New Exposure Time == 8 . 5  X 1 . 3  
== 1 1  seconds 

This is t h e  exposure time that  should 
be tried for the new emulsion. 
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5.  Set the new filter pack and print
ing times calculated above into the 
printer. Then make a series of test 
exposures using a standard transpar
ency. Judge the test prints and, if nec
essary, correct the filter pack used fo r 
the new emu lsion. Adj ust the exposure 
time as required by the filter pack 
correction. 

WHITE BORDERS 
White borders can be obtained by ex
posing the border areas of a print 
while the pict ure area is protected by 
an opaque mask. When the enlarger is 
adjusted as suggested in these instruc
tions, an exposure from l1 /2 to 2 times 
the print exposure t ime will be re
quired, with . no transparency in the 
beam. The filters can be included when 
the border is flashed. Some overlapping 
of the print exposure and the border 
exposure is necessary in order to elimi
naie dark edges. 

With automatic and semiautomatic 
equ ipment, follow the instructions sup
pl ied with the equipment. 

PROCESSING 
In  sheet form, Kodak Ektachrome RC 
Paper, Type 1993, can be processed in 
photographic processing trays or pro
cessing baskets and tanks with Kodak 
Ektaprint R-5 Chemicals. 

Sheets can also be processed on a 
Kodak Rapid Color Processor, Model 
1 1 , 1 6-K, or 30A, or in photographic 

processing tubes, with Kodak Ektaprint 
R-500 Chemicals. 

Instructions for processing the paper 
are packaged with Ektaprint R-5 and 
R-500 Chemicals. 

MOUNTING PRINTS 
Prints can be mounted satisfactorily 
with Kodak Dry Mounting Tissue, Type 
2, or Kodak Rapid Mounting Cement. 
Tf you use tissue, the temperature 
across the heating plate should be 180 
to 210°F (82 to 99°C), and pressure 
should be applied for 30 seconds or 
longer i n  case of a thick mount. Pre
heat the cover sheet used over the face 
of the print to remove moisture which 
might otherwise cause sticking. If prints 
are inounted beh ind glass, maintain a 
slight separation between the prints 
and the glass. 

CAUTION 
Temperatures above 230 ° F  and/or high 
pressures may cause physical and color 
changes on Ektachrome RC Prints. 

NOTE 
Pr.olonged exposure of color prints to 
�nght daylight, particularly direct sun
hght, should be avoided. Kodak Ekta
chrome RC Paper contains dyes which 
are as stable as possible, consistent with 
other requirements. 

NEUTRAL DENSITY FACTORS 

CC Neutral Density CC Neutral Density 
Added in Step 3A Section Section Added in Step 3A 

or Subtracted A B or Subtracted Section Section 
in Step 3B in Step 38 A B 

5 1 . 1  .89 50 3.4 .29 
1 0  1 .3  .77  55  4.5 .22 
1 5  1 .4 .70 60 5.6 . 1 8  
20 1 .6  .62 65 7.0 .14 
25 1 . 8  .54 70 8 .3  . 12  
30 2.1  .48 75 9 .5 . 1 0  
3 5  2.3 .43 80 1 0.7 .093 
40 2.6 . 38  85  1 1 .7 .085 
45 3 .0 .33 
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I NSTRUCTI ONS FOR KODAK E K TA P R I N T  R-5 C H E M I CALS 
FOR PROCESSING KODAK E KTAC H R O M E  RC PAP E R ,  
TYP E  1 993 ( +5) 

NOTICE: Observe precautionary infor
mation on containers and in instruc
tions. 

GEN ERAL INFORMATION 
Kodak Ektachrome RC Paper, Type 
1 993, can be processed in a contin uous 
machi ne, such as a Kodak Continuous 
Color Print Processor, Models 4R, 
4R-3, 451, and 4RT. Rol ls of paper 
can also be processed on reels, such 

Chemical 

Kodak Ektaprint R-5 
First Developer Starter 

Kodak Ektaprint R-5 
First Developer Replenisher 

Kodak Ektaprint R-5 
Stop Bath and Replenisher 

Kodak Ektaprint R-5 
Color Developer Starter 

Kodak Ektaprint R-5 
Color Developer Replenisher 

Kodak Ektaprint R-5 
Bleach-Fix and Replenisher 

Kodak Ektaprint 3/R-5 
Bleach-Fix Regenerator Starter 

Kodak Ektaprint R-5 
Bleach-Fix Regenerator 

Kodak Ektaprint R-5 
Stabilizer and Replenisher 

Kodak Ektaprint Bleach-Fix Defoamer 

PRECAUTIONS IN HANDLING 
CHEM ICALS 
The developing agent used i n  this 
process may cause skin irritation. Jn 
case of contact of solutions with the 
skin,  wash at once with a n  acid-type 
hand cleaner and rinse with plenty of 
water. The use of clean rubber gloves 
i s  recommended, especi ally in  mixing 
or pouring solutions a nd in cleaning 
the darkroom. Before removing gloves 
after each use, rinse their outer sur
faces with acid hand cleaner and water. 
Keep all working surfaces, such as 
bench tops, trays, tanks, and contain
ers, clean and free from spilled sol u
tions. 

The Stabilizer contains formalde
hyde, which is a skin and eye irritant .  

as  Kodak Processing Reels. Sheets of  
paper can be processed in  suitable 
hangers. i n  a basket such as the Kodak 
Processing Basket, or in  trays. 

PROCESSING CHEMICALS 

The fol lowing Kodak Ektaprint R-5 
Chemicnls are suppl ied in packaged 
form. Careful ly follow the mi xing d i
rections included with the chemicals. 

Sizes Available 

1 p int  

5 and 2 5  ga l lons 

5 and 25 gallons 

I pint 

5 and 2 5  gallons 

5 and 25 gallons 

1 ga l lon 

25 gal lons 

5 and 1 2 \/2 gal lons 
8-ounce bottle 

Provide adeq uate vent i l ation to ·pre
vent the acc umulation of formalde
hyde vapor in the vicinity of the solu
tion or the drying area. Keep tanks 
tightly covered when not in  use. 

CONTAMINATION OF SOLUTIONS 

The photographic qual i ty and l ife of 
processing solutions depend upon clean
l iness of equipment i n  which solutions 
are mi xed, stored, and used. The con
tamination of any chemical solution 
by any other is to be avoided since i t  
wil l  seriously impair print quali ty. Take 
extreme care to avoid contamination of 
Developer with Bleach-Fix during 
mixing and processing. 

If metal processing or storage tanks 
are to be used with Bleach-Fix, they 

(Continued on following page) 
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should be constructed of Type 3 1 6  
stainless steel .  

Avoid the mixing of chemicals in 
print ing and processing areas as the 
chemicals may cause spots on prints.  
Whenever a lank is d rained, thoroughly 
clean and fl ush with water before re
fill ing. 

First Developer Replenisher 
Stop Bath and Replenisher 
Color Developer Replenisher 
Bleach-Fix and Replenisher 
Stabi lizer and Replenisher 
Bleach-Fix Defoamer 

SOLUTION REPLENISHMENT 
Accurate solu t ion replenishmen t  is es
sential for optimum results .  Proper 
maintenance and cali bration of replen
ishment equipment to del iver proper 
volumes of replenisher solution into 
the processor tanks a re very important .  

The following replenishment rates 
are recommended for processing Kodak 
Ektachrome RC Paper, Type 1993. 

First Developer 
Stop Bath 
Color Developer 
Bleach-Fix 
Stabilizer 

ml/fF 
of paper 

70 
140 
140 

45 
70  

No replenishment is required for 
Kodak Paper Leader or Kodak Ma
chine Test Leader RC Paper. 

PROCESS MONITORING 
To monitor processing quali ty, process 
Kodak Ektaprint R-5 Control Strips 
on a regu lar basis. I nstruct ions for the 
use of control s trips are given in 
Kodak Publ ication No. Z- 1 1 2, Process 
Monitoring Kodak Ektachrome nc 
Paper, Type 1 993, in Kodak Ektaprint 
R-5 Chemicals. 

This manual is avai lable from East
man Kodak Company, Dept. 454, 
Rochester, New York 1 4650. 

STORAGE OF SOLUTIONS 
Store solutions at  a room temperature 
of 7 5-85 ° F (24-29°C).  For best results, 
do not use sol u t ions stored longer than 
the following times: 

Tanks with 
Floating Lids 

BATCH PROCESSING 
EQUIPMENT 

2 weeks 
8 weeks 
2 weeks 
8 weeks 
8 weeks 

Kodak Processing B..isket 
Kodak Hard Rubber Tank, 8 x 1 0 
Kodak Gas Distributor 
Kodak Intermittent Gaseous Burst 

Valve, Model 908 
Kodak Processing Reel 
Kodak Developing Hanger Rack 

No. 40 
Kodak Film amt Plate Developing 

Hangers, No. 4A (8 x 1 0) 
Kodak Hanger Separators 
Kodak Dnrnflex Trays 
Kodak No. 3F or No. 3FD Processing 

Tank or equivalent equipment from 
other manufact urers. 

CAPACITY OF SOLUTIONS 
Without replenishment, 1 U.S. gallon 
(3.8 l i ters ) of solution will process ap
proximately I 3 'h ft.� of RC Paper 
(24 sheets  of 8 x 10 or 46 linear feet 
of 3 \/2 -ineh-wide RC Paper). 

LOADING THE 
KODAK PROCESS I N G  BASKET 
This stainless steel basket contains 1 5  
compartments, each separated from the 
other by  plastic screen ing. A cutout 
port ion on one side of t h e  top flange 
of  the basket rermits the basket to 
clear a Kodak Gas Distributor that is 

(Co11 ti1111ed on following page) 
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resting in the 3 \12 -gallon tank. Insert 
the RC Paper i nto the basket, one 
sheet per compartment, emulsion side 
away from the cutout, which means 
that during processing the emulsion 
side will face the operator. Place the 
stainless steel cover securely over the 
loaded basket to help prevent t he prints 
from rising out of the solution · as the 
gas bursts take place. 

Baskets and tanks are also available 
from other manufacturers. High-capa
city baskets with narrow slots (screen 
spacing of Yi i nch or less) may require 
special  handling or agitation techniques 
to prevent the occasional problem of 
excessive screen pattern with these bas
kets. If such equipment is  used and 
the problem is encountered, reference 
should be made to the recommenda
tions of the specific manufacturer. 

To prevent the formation of screen 
patterns, make sure the basket is com
pletely dry before loading the paper 
into the compartments, and use the 
special agitation procedures described 
herein .  Always wear clean cotton gloves 
when loading paper to prevent finger
prints and damage to the paper. 

LOADING THE 
KODAK PROCESSING REEL 
These reels are  available i n  3 \12 - and 
5-inch widths and each reel holds ap
proximately 20 l inear feet of paper. 
Reels are also available from other 
manufacturers. 

Always make sure the reels are dry 
before loading with paper. Also, always 
wear clean cotton gloves when loading 
the paper to prevent fingerprints and 
paper damage. 

LOADING THE 
KODAK DEVELO PING HANG E R  
RACK N o .  40 

Insert a sheet of paper i nto the chan
riels  of the developing h angers and 
lock in to p lace by bringing the clip 
down over the top edge of the print. 
Make sure that all  four edges of paper 
are with in the channels. Place the 
loaded hangers i n  the hanger rack. Use 
Kodak Hanger Separators to prevent 
the h angers from swinging duri ng proc
essing. 

Always make sure the hangers are 
dry before loading. A lso, always wear 

c lean cotton gloves to  prevent finger
prints and/or paper damage. 

AGITATION 
It i s  important to use the correct agi
ta tion technique to minimize or elim
inate the effects of uneven processing 
or screen patterns sometimes encount
ered. 

BASKET PROCESSING AGITATION 
The proper agitation for basket proc
essi ng is a combination of nitrogen 
burst and manual agitat ion in each 
processing solution. 

By Hand: 
When �ou immerse the basket in each 
processing solution and wash, hand
agitate continuously for 30  seconds; 
then aJ!itate for 5 seconds at 30-second 
intervals thereafter. 

Manual ly agitate the basket in the 
following manner: 

a. Draw the basket to the front of 
the tank and l ift the basket about 1 
i nch.  

b. Push the basket to the back of 
the tank. At that back position, lower 
the basket to the bottom of the tank. 

c .  Draw the basket sharply forward 
to the front of the t ank again and 
repeat Steps a and b .  Perform these 
steps rapidly so that each cycle takes 
only about 1 second. This agitation 
method requires a minimum back and 
forth movement of about 114 i nch. Do 
not lift the paper out of the solution. 
NOTE: In basket processing, make 
sure that the basket cover i s  on  se
curely to prevent the sheets of paper 
from rising out of the basket. 

The i nitial 30  seconds of continuous 
hand agitation i n  each process ing so
lution is needed to el iminate screen 
patterns even when you are using gas
eous-burst agitation. If the i n it ial  hand 
agi tation i s  i mpractical (it might be 
with large baskets), the nitrogen sup
ply should be turned on continuously 
for the in i t ia l  30-second agitation pe
riod. 

Gaseous-Burst Agitation: 
G eneral principles of gaseous-burst agi
t ation are given in Kodak Pamphlet 
No. E-57, Gaseous-Burst Agitation in 
Processing, a single copy of which is 

(Co11tin11ed on followi11g page) 
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available from Dept. 4 1 2-L on request. 
Equipment sold by dealers includes the 
Kodak Intermittent Gaseous Burst 
Valve, Model 90B, and the Kodak Gas 
Distributor (for Kodak Hard Rubber 
Tank, 8 x 1 0). 

Position the vertical risers of the 
Kodak Gas Distributors on the side of 
the tank away from the operator. 
Lower the processing basket into the 
tank. For proper orientation, the cut
out portion of the basket should be 
away from the operator, and the emul
sion sides of the papet facing the op
erator. 

Use a I -second burst of gas every 12  
seconds a t  a pressure sufficient to raise 
the liquid level about % inch. Use 
only nitrogen in the First and Color 
Developers. Nitrogen or oil-free com
pressed air can be used in the other 
solutions. 

REEL PROCESSING AGITATION 
Agitation of a reel is identical to that 
of the basket except for the method 
of manual agitation. Jn  the reel p roc
ess, agitate continuously by hand for 
at least 30 seconds; then agitate for 5 
seconds at 30-second i ntervals there
after. Proper agitation consists of a 
vigorous, rapid, up-and-down move
ment of about 2 inches, along with a 
movement toward the sides and ends 
of the t ank. Do not lift the paper out 
of the solution. 

HANGER PROCESSING AGITATION 
When processing sheets i n  hangers, fol
low the agitation procedure recom
mended for reel processing. Use Kodak 
Hanger Separators to prevent swaying 
of the hangers during agitation. 

TRAY PROCESSING AGITATION 
Agitation for processing in photo
graphic trays is accomplished by i n
terleaving the sheets of paper. For 
best results, especially with large sizes, 
process no more than three sheets at 
a time. Rubber gloves must be worn 
to avoid skin i rritation from the proc
essing chemicals. 

Immerse the first sheet emulsion side 
down in the First Developer; then add 
the second and third sheets (also face 
down) at  20-second intervals. (Identify 
the fi rst sheet by clipping off or notch-

ing one corner.) Each 20 seconds there
after, pull the bottom sheet out, place 
i t  on top (without draining), and reim
merse it completely in the solution. 
Twenty seconds before the end of the 
development time, remove the first 
sheet and allow i t  to drain for 20 
seconds; then immerse i t  in the Stop 
Bath. Transfer the other two sheets i n  
the same manner, a t  20-second inter
vals. Repeat this procedure in each of 
the other processing steps. 

REVERSAL EXPOSURE 
When Kodak Processing Reels or 
Kodak Processing Baskets are used, i t  
i s  not necessary t o  remove the Ekta
chrome RC Paper from the reel or 
basket. Expose for 1 5  seconds with a 
No. 1 photoflood lamp at a distanct; 
of 1 foot from each end of the reel 
or basket. When fluorescent lamps are 
used, increase the length of the ex
posure by 3 or 4 times. 

For other batch processing methods, 
when adequate reversal exposure light 
cannot be provided over the entire print 
su rface, remove the prints from the 
wash and expose the emulsion side of 
each sheet for 1 5  seconds with a No. 1 
photoflood lamp placed 1 foot away. 
After exposure, return each sheet to 
the wash unti l  all have been exposed. 
CAUTION: In use, photofloqd l amps 
become quite hot and will shatter if 
any liquid is splashed on their sur
faces. Place sheets of glass where they 
wil l  protect the lamps from being 
splashed. 

·wASHING 
Provide an  adequate supply of cle.an 
water at  a normal processing tempera
ture. Flow rate specifications are giv.en 
with each processing cycle given in the 
instruction sheet. 

In  batch processes larger than 1 0  
gallons, the flow per minute should be 
1 1 1 0 of the  tank volume, but  no less 
than 5 gallons per minute. The fi rst 
wash and final wash for a 10-gallon or 
larger batch process should consist of 
two wash tanks using a countercurrent 
flow. An alternative method for 1 0- to 
25-gallon processes is to use one first 
wash tank and one final wash tank and 
discard the water from the tank after 
each processing run. 

(Continued 011  following page) 
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If the prints become covered with 
small air bubbles during washing 
(which w i l l  decrease the  washing effi
ciency), i nstall an aspirator i n  the 
waterl ine.  This should el iminate the 
formation of sma l l  a i r  bubbles on the 
print surface. 

DRYING 

Sheets 
Do not ferrotype Ektachrome RC 
Paper. A glossy surface comparable to 
that  obtained with ferrotyped prints is 
obtai ned by hot-air im pi ngement dry
ing. Sheets processed in fi lm hangers 
can be dried in  the ha ngers. or  t h e  
prints c a n  be removed and placed 
emulsion side up on cheesecloth. U se 
a squeegee on the  paper base to re
move excess moist ure .  

Do not  d ry pr-ints between blot ter  
rol ls  or on a heated continuous-belt 
dryer. Blotter fibers may stick to the  
print  emulsion, and the bel t  pattern 
may be transferred to the faces of the 
prints. 

Prints which are air-dried at  room 
temperature wli l  usually have a slightly 
lower gloss than t hose which are dried 
by hot air .  

Strips or Rolls 
Strips may be d ried in  the Kodak 
Processing Reel. A glossy surface wi l l  
res u l t  i f  warm air is c irculated through 
the reel. CAUTION: Do m ;  heat plas
t ic  reels above I 3 0° F (54°C). 

Str ips may also be dried by rewind
ing di rectly from the process ing reel  
emulsion side ou t  onto a Kodak Roll 
Paper Dryer not above 200° F (93 ° C).  
Be  sure that all  surface moisture is re
moved from t he paper base before i t  
contacts the  dru m  surface. 

As in sheet drying. do not ferrotype 
Ektachrome RC Paper i n  rolls and do 
not dry in a heated continuous-belt 

dryer. Strips air-dried at  room tempera
ture will  usual ly have a slightly lower 
gloss. 

SUPPLEMENTARY INFORMATION 

I f  excessive foam appears in  the First 
Developer or Stop Bath, add three 
drops of Kodak A nti-Foam per gallon 
of tank sol ut ion. Foam prevents u n i
form action of the  processing solutions 
and should be eliminated. 

Any chemical contamination at a l l  is  
l ikely to have serious effects on print 
qual ity. In sett ing up a process, and 
after discarding any of the processing 
sol u t ions. i t  is extremely important to 
clean the tanks thorough ly before re
fil l ing them. In particular, remove any 
scale (calcium-silver depos i t )  from the 
developer tank.  Use Kodak Developer 
System Cleaner or a 10 percent sol u
tion of Kodak Citric Acid (Anhydrous); 
then rinse the t::rnk thoroughly with 
\·Varn1 water. 

CLEANING OF EQUIPMENT 

Baskets. reels. and film hangers must 
be washed thoroughly after c

-
ach proc

essing run to avoid con tami nation on 
the �ext run. Wash the  equipment for 
I O  minutes at  a h igh water-now rate. 

Tf  the wash tanks used in the proces
sing are also used for cleaning and 
washing the baskets, reels, or other 
processi ng equipment, discard the water 
from the wash tanks and begin the 
cleaning operation with fresh water. 

TIMING 
Start  the t imer immediate ly after the 
first step is started. Always a l low a 
d rain t ime of approximately 1 5  seconds 
to be sure the sol ution has drained 
from the paper before starting the next 
step (solu tion). Always figure this  drai n 
t ime as part of the t iming of that par
t icular solution and step of the cycle. 

S U M M A RY OF STEPS AP PEARS O N  
FO LLOW I N G  PAG E 
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SUMMARY OF STEPS FOR 
3.1h-GALLON S INK-LINE 
PROCESSING 
Temperature of First Developer: 

85 ± 'h ° F (29 . 5  ± 0.3 ° C) 
Temperature of al l  other solutions: 

85 ± 2 ° F  (29 . 5  ± 1 . 1 ° C) 

Solution or 

Procedure 
Comments 

F i rst Temperature tolerance 

Dn-eloper ( 0 . 3 ° C )  

S t o p  Bath 

First two steps must be done in total 
darkness. 

Remai ning steps may be done in nor
mal room light .  

Processing Total Minutes 

Time* at End 

(min utes) of Step 

± Y2° F  4 4 

1 5 
R E M A I N I N G  STEPS MAY BE DONE IN NOR M AL ROOM LIGHT 

F i rst Wash R u n n i n g  water ::11 3 to 4 
gallons per m i n u t e  

Reversal Ex pose e m u lsion side for 

Exposure seconds. 1 foot from No. 

photoflood lamp 

Color 

Developer 

Wash 

B leach-Fix 

Final Wash R u n n i n g  water at  3 to 4 
gal lons per m i n ute 

Stabi l izer See warning on label 

Ri nse Agitate i n  running water 

Dry N o t  above 200 ° F  (93 °C) 
T o t a l  Process Time 

•All  t i rnes includt' a ! 5 -secnnd drain 

REPLENISHMENT RATES IN ML FOR 
31/z-GALLON S INK-LINE 
PROCESSING 
When adding the  necessary replenisher, 
first remove (but reta in) more than 
enough solu tion to make room for the 

First  Developer 
First Stop 
Color Developer 
B leach-Fix 
Stabilizer 

1 Fu II Basket 
15-8-in. x 1 0-in. 

Sheets 

585 
1 , 1 7 0  
1 , 1 7 0  

3 7 5  
5 8 5  

4 9 

1 5  Reset Ti mer 

1 

4 4 

1 5 
3 8 

3 1 1  

1 1 2 
Yz 1 2Y2 

2 1  Yz 

replenisher. Then add the necessary 
replenisher and add enough of the  
retained solution to restore solution to 
the original level. Discard the balance 
of the  retained solution. 

I Full Reel 
J t;2 in. x 20 ft. 

4 1 0  
820 
820 
265 
4 1 0  

1 Full Reel 
5 in. x 20 ft. 

5 8 5  
1 , 170 
1 , 170 

375 
585  

(Continued on following page) 
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KODAK DYE TRANSFER PROCESS 
INTRODUCTION 
The Kodak Dye Transfer Process is a method for producing h igh quality color 
prints i n  either reflection images on paper, or transparent ones on film base i n  
a wide variety o f  sizes. 

The dye transfer process can use positive color transparencies, color negatives 
or i nternegat ives, or b lack-and-white separation negatives as source material for 
a uniform finished product. , 

The extreme control of color balance, contrast control and image modification 
makes the dye transfer process attractive to professionals who require extremely 
h igh quality color images. 

If the starting point is a positive color transparency, color separation negatives 
are made on a suitable panchromatic sheet film, such as Kodak Super-XX Pan 
Film 4142 (Estar Thick Base), by exposures from the transparency through red, 
green, and blue filters. Then three matrices on Kodak Matrix Film 4 1 50 (Estar 
Thick Base) are made from the separation negatives by white-light exposures. 
Direct color-separation negatives can be made successively in a camera if  the 
subject is a st i l l  life. 

An original color negative or a color i nternegative is, i n  effect, a set of color
separation negatives in the form of dye images on one sheet of film. Three mat
rices, therefore, can be exposed directly from the negative through tricolor filters 
onto Kodak Pan Matrix Film 4149 (Estar Thick Base). 

Regardless of the starting point, the actual matrix processing and printing pro
cedures are substantially the same. After exposure through the base side, the 
matrix films are developed, fixed, washed in hot water to remove the gelatin i n  
t h e  unexposed areas, and dried. The images that remain are gelatin reliefs, i n  
which the thickness varies with t h e  degree o f  exposure. The matrices-which are, 
i n  effect, red,- green-, and blue-record separation positives-are soaked in solutions 
of cyan, magenta, and yellow dye, respectively. Each matrix takes up dye in  pro
portion to the thickness of the gelatin .  When the three dye images are transferred 
in register to a sheet of Kodak Dye or Transfer Paper, a color print is produced. 
Alternatively, the dye i mages can be transferred to Kodak Dye Transfer Film 
4 1 5 1  (Estar Thick Base) to make "day-night" prints, suitable for viewing either 
by reflected light or by a combination of transmitted and reflected light. 

TRANSPARENCY MASKING 
A color transparency is  a n  approximation, although generally a satisfactory and 
pleasing one, of the original subject. When the transparency is reproduced, there 
is  some loss i n  reproduction quali ty because of deficiencies of the dyes in the 
photographi c  processes. A more accurate reproduction of the subject can. be 
obtained by making some correction for these deficiencies. This correction pro
cedure, known as "masking," constitutes an additional step in the reproduction 
process, but the result ing improvements usually more than justify the extra 
effort involved. 

A single mask corrects relative brightness and saturation errors. With most 
color transparencies, one mask gives acceptable results. To correct hue-shift 
errors, two masks are necessary. In addition to such a principal mask or masks, 
a h ighlight mask is sometimes necessary. to retain important h ighlight detail .  If 
a highligh t  mask is  needed, it is  made first and used with the transparency during 
exposure of the principal mask or masks. 

HIG HLIGHT MASKING 
The highlights fall somewhere along the  toe  portion of the characteristic curve, 
in many Kodachrome and Ektachrome transparencies; their contrast is there
fore lower than that of the middletones. When a print is  made, the contrast of 
the h ighlights i n  relation to that of the middletones tends to be lowered further 
because the highlights again fall on a flatter portion of the characteristic curve. 
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With subjects containing important highlight areas, it is often worthwhile to 
correct this error by introducing a highlight mask before making a principal mask 
or masks. The highlight-masking procedure described here can be used only in 
conjunction with other masks; in other words, i t  is supplementary to one of the 
procedures recommended for use with Kodak Pan Masking Film 4570 (Estar 
Thick Base). 

BASIC OUTLINE OF HIGHLIGHT MASKING PROCEDURE 
First, the  transparency is printed by  contact on Kodalith Ortho Film 2556, Type 
3 (Estar Base) with the exposure adjusted so that an underexposed negative is 
obtained. After development to high contrast in Kodak Developer D-1 1 ,  this 
negative, the "highlight mask," will contain densities corresponding to the high
lights of the transparency only; other areas will be clear. The highlight mask is ' 
registered with the transparency; from the combination, one or more "principal 
masks" are made. Since the h ighlights of the transparency have density added 
to them by the highlight mask, they are printed on the principal mask very much 
lighter than they would be without the h ighlight mask. 

After the principal mask has been developed, the highlight mask is removed 
from the transparency and replaced with the principal mask during the exposure 
of the color-separation negatives. The contrast of the highlights of the masked 
transparency is  now relatively higher than normal. The highlights should there
fore reproduce in the print with the desired sparkle and brilliance. 

EXPOSURE 
A s  with principal masks, it is convenient t o  expose highlight masks in a printing 
frame. The masking film and transparency are exposed emulsion-to-emulsion. 
The exposure of the h ighlight mask is  fairly critical; an exposure test should be 
made with each transparency. 1f  the light source is  an enlarger that has been 
set to give an illumination level of 3 footcandles at the exposing plane, with the 
lens at f/4.5, stop the lens down to f/22 and acid a neutral density of 1 .0 (Kodak 
Wralten Neutral Density Filter, No. 96). With other l ight sources providing 3 
footcandles, use a neutral density of 2.4, which can be assembled from a 2.0-
ancl a 0.40-density Kodak Wratten Neutral Density Filter, No. 96.  Tn either case, 
give a trial exposure of 8 to 16 seconds with no color filter. 

After some experience in h ighlight-masking work, you will find it is fairly easy 
to judge whether the correct exposure has been given. If  the mask is under
exposed, the desired h ighlight-tone correction in the print will not be obtained. 
On the other hand, overexposure will extend the increase in contrast lo the lighter 
middletones, and result in a harsh effect in the print. Overexposure will also inter
fere with accurate register of the h ighlight mask on the original, and may cause 
edge effects around the whites in the principal mask or masks. 

PROCESSING 
Masks on Kodalith Ortho Fi lm 2556,  Type 3 ,  can be developed by inspection. 
Develop the film, with continuous agitation, for 2 1/2 to 31h minutes at 20°C (68 ° F) 
in a tray of Kodak Developer D- 1  I ,  full strength. This developer is supplied i n  
prepared powder form. After development, rinse t h e  fi lm for about I 0 seconds 
in Kodak Stop Bath SB- l a. Fix the film for 2 to  4 minutes in Kodak Fixing Bath 
F-5 or Kodak Fixer, or for 1 to 2 minutes in Kodak Rapid Fixer. W<1sh the film 
for about 10 minutes in running water. Use a temperature from 1 8 .5  to  2 1 ° C 
(65 to 70°F) for rinse, fix, and wash . To minimize drying marks, treat the film 
i n  Kodak Photo-Flo .Solution after washing, or wipe surfaces carefu l ly with a 
Kodak Photo Chamois, a soft viscose sponge, a Kodak Rubber Squeegee, or other 
soft squeegee. D ry the fi lm in a dust-free place with no more than moderate heat. 

REGISTERING THE MASK 
The developed h ighlight mask is registered on the emulsion side of the trans
parency. Unless a pin register system is used, some misregisler of the mask may 
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be evident, especially with a transparency which contains large areas of fine 
detail. In this case, the mask should be registered most accurately at the most 
important points in  the transparency. The misregister distributed over areas of 
less importance will be prevented from showing by the diffusion introduced in 
making the principal mask or masks. After registering the mask tape i t  to the 
original, being careful to let the tape touch only the extreme edges of the 
transparency. 

The mask gives a rather strange appearance to the transparency, but this is 
perfectly normal. The temporary reversal of the h ighlights will disappear when 
the highlight mask is replaced by a principal mask. 

NOTE: If  a step tablet has been placed beside the original (as recommended), 
the highlight mask shoul d  be cut away from this gray-scale area. Otherwise, the 
gray scale reproduced in  the print will show so few steps in the toe that i t  will be 
of l ittle help for judging the color balance of the lighter tones in  the picture. 

SUBSEQUENT PROCEDURE 
The principal mask or  masks are made in  exactly the  same way that  they would 
be made i f  there were no h igh light mask on the transparency. After the principal 
masks have been prepared, the h ighlight mask is removed and replaced by the 
principal masks during the exposure of the color-separation negatives. 

Since the h ighlights of the original have been covered by high densities in the 
h ighlight mask, they will be relatively light in  the principal masks. Large specular 
highlights in the original transparency will have almost no density a t  all in  the 
principal masks. As a result, with a principal mask in place. the t ransparency 
will appear to have very bright and contrasty highlights. Highlights on faces will 
even have a greasy appearance, because of their exaggerated contrast in  relation 
to the middletones. When the dye transfer print is made, however, the contrast of 
this portion of the reproduction curve will be reduced by the toe characteristics 
of the printing process; only enough contrast will be left to give the desired 
rendering of h ighlight areas. 

MASKING FOR COLOR CORRECTION 
ARRANGEMENT FOR EXPOSURE 
Kodak Pan Masking Film 4570 (Estar Thick Base) can be used to make the color 
correction masks. Place the transparency or color negative in a printing frame on 
the easel. To simplify subsequent register, diffuse the mask during exposure by 
placing a piece of Kodak Diffusion Sheet (.003-inch) between the original and the 
masking film. Consider the matte side of the diffusion sheet as the emulsion side. 
All three emulsion sides should face the exposing light. 

To measure the density range of the mask place a step tablet beside the original 
before exposing the mask. (Cut the gray-scale area of any h ighlight mask away 
before exposing the principal mask) . In  the processed mask, read the two steps 
where the step tablet matches most closely the h ighl ight and shadow densities 
of the unmasked original; then subtract one step from the other. 

Single-Mask Procedure. For most transparencies, a single mask exposed with 
white light is recommended. However, if you want to lighten greens, use a 
magenta filter, such as a Kodak Wratten Filter No. 3 3 ,  over the light source. If  
you want to lighten both bl ues and greens, use a red filter, such as a Kodak 
Wratten Filter No. 29. After you expose and process the mask, tape i t  in register, 
to the base side of the original transparency. The combination of mask and 
original is then ready for the making of the three color-separation negatives. 

Double-Mask Procedure. To maintain even better color reproduction ( i .e. ,  print
ing saturated reds and greens in the same picture), two principal masks are 
needed one exposed by reel l ight and one exposed by green light. 

For 'making color-separation negatives, the red-filter mask i s  taped in regi�ter 
with the transparency and left there while the red- and green-filter separation 
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negatives are being exposed. It is  then replaced by the green filter mask for the 
exposure of the blue-filter separation negative. When the original transparency fa 
one that has been processed in Process K- 1 4  (Kodachrome 25 or Kodachrome 64 
Film), the masking procedure is as follows: For making color separation nega
tives, the red-filter mask is taped i·n register with the transparency when the green
filter separation is being exposed. The green-filter mask is taped in register with 
the transparency when the reel- and blue-filter separations are being exposed. Note: 
The red filter i n  this case is a Kodak Wratten Filter No. 24. Use oversize masking 
film with the Kodak Register P unch and the Kodak Register Printing Frame. 

EXPOSURE 
The exposure conditions given assume that  a tungsten l ight source is.  adjusted 
to give 3 footcandles at the exposing plane (measured without filters). 

Color of KODAK WRATTEN 
Exposing Light Filter No. 

White 96 (totaling 1 .20 density) 
Magenta 33 

R eel 29 
G reen 6 1  

For Process K-14 Films 

Exposure Time•:• 

I 00 sec 
1 00 sec 
1 00 sec 
1 50 sec 

Red 24 50 sec 
Green 6 1  1 50 sec 

>:> Jf  necessary, adj ust the exposure time to give j ust-discernible detail in the darkest 
shadow area. 

PROCESSING 
Develop the masks for 3 minutes at 20°C (68 ' FJ, with continuous agitation, i n  a 
tray of fresh Kodak HC-1 10  Developer, di luted 1 part stock sol ution to 1 9  parts 
water (Dilution FJ ; or i n  a t ray of Kodak Developer DK-50, diluted 1 :4 .  The 
_density range should be approximately 1/1 to 1,l:J the density range of the trans
parency. To obtain more or less contrast reduction, i ncrease or decrease the 
development time. 

REGISTERING THE MASK 
If the matrices are to be exposed by enlarging the separation negatives, register 
the mask on the base side of the transparency. Then place the emulsion side of 
the transparency so that i t  faces the emulsion side of the separation-negative 
material, and print either by contact or by enlarging. (See Figure I .) 

If the matrices are to be exposed by contact, register the mask on the emulsion 
side of the transparency. Then place the transparency so that its base side faces 
the emulsion side of the separation-negative material and so that the emulsion 
sides of the mask, transparency, and negative material all face the l ight source. 
(See Figure 2.) The separation negatives can be exposed either by contact printing 
or by enlarging. 

Use of Register Punch. The Kodak Register P unch is very useful in registering 
color-separation negatives, masks, and matrices. If separation negatives and masks 
are to be made by contact from a sheet-film transparency, simply attach a strip 
of punched film to the original.  The image can then be positioned exactly relative 
to the pins on a register board or in a Kodak Register Printing Frame. If a sheet 
of masking film is punched and placed on the register pins before exposure, it 
can be  registered with the transparency at  any time. Thus, during the exposure 
of a set of separation negatives, one color-correction mask can be substituted for 
another quickly and with assurance of good register. The masking film should,  
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of course, be large enough so that it  can be punched along one edge without 
interfering with the picture. 

I t  is also advisable to punch the separa t ion-negative film before exposure so 
that the image p lacement wi l l  be the same on each. lf the negatives arc printed 
by contact on matrix film that also has been p unched, the three i m �1ges wil l  
register automatically. 1f  the negatives are printed by projection, however. t he 
matrices must be registered after t hey have been processed and dyed, u n l ess. of  
course, the negative carrier has  register pins. I f  i t  has, the  matrices can  be  pre
punched and exposed on a vacuum register board. 

MASI' [ _u�E:P�s:o _K�D�K-
S
�P�ll�l: ��=- j 

COLOR TIANSPUEHCY __J COLOI TUNSP'UOICY J 
x 

Pll 1HT ING fUME GLAB 

x 
Figure 1 

Orientation of color t ransparency and principal mask in either contact-printing 
frame or negative carrier of enlarger when matrices are to be made by projection. 
These procedmes furnish the sharpest separation negat ives and prints. 

Figure 2 

COlOI TIUISPUlNCY 

x 
I 

COLOI TUNSPUENCY 

r=:: MASK 

c I f;/ PRINT ING fUME GlAH I/ I /1 ) L___ J 

I - r �:..;.;.; .;.;.
-
.;,;.�.:.-1 -

Hl'AUTION NIGATIV( 

-y//i "lNT1NG fUM( GUH /I I \ 
� -----" 

Orientation of color transparency and principal mask in either contact-pri nting 
frame or negative carrier of enlarger when m atrices are lo be made by contact. 
Prints made by these procedures are not as sharp as t hose made using the pro
cedures shown in Figure I .  
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MAKING SEPARATI ON N EGATIVES FROM A 
COLOR TRANSPARENCY 

PRELIMINARY STEPS 
Proper identification of the sep;1rat ion negat ives is necessary to avoid confusion. 
One way is  to trim the corners with scissors. U sual ly,  the red-fi l ter  negat ive is 
left untr immed. one corner i s  trimmed from the  green, and two corners are 
trimmed from the blue.  

At tach a Kodak Photol'.raphic Step Tablet  to the t ransparency. If  the separation 
neg;1tives ;:re to be made 

'
by enlargement, prepare a mask from black interleaving 

paper; cut an  opening of the proper dimensions to accommodate the t ransparency 
and the step tablet.  

Orient the transparency and separation-negative film as described unrkr "R egis
tering t h e  Mask," as shown in Figures 1 and 2. 

N EWTON'S RINGS 
The c lose contact between t ra nsparency ;111d printing-fr;1me glass sometimes 
produces Newton's rings. One remedy is to use a fine powder in a smal l  poly
ethylene squeeze bot t le wi th  a short tube project ing from it. The end of the tube 
should h ave an opening only a few thousandths of an inch i n  diameter. Tn  the  
bottle, place about 112 inch of Oxy-Dry Offset Powder (made by Oxy-Dry Sprayer 
Corporation. 27 1 H ighland Parkway, Roselle, New Jersey 07203) or a similar 
powder used for preventing offset on  the  delivery end of printing presses. First, 
shake the bott le and ti l t  i t  so that  the nozzle points upward ; then s queeze to apply 
the powder. The resu l t ing spray shoul d  be hardly visible and should be applied 
to any one of the  su rfaces involved. 

EXPOSURE 
U se a suitable panchromatic sheet  film. such as Kodak Super-XX Pan Film 4 1 42 
(Es tar  Thick Base). to make the  separa tion negatives. 

The fol lowing data are given as a guide for making exposure tests when pre
paring separation negat ives from color t ransparencies. Adjust an enlarger equipped 
with a tungsten lamp to give 3 footcandles of i l lumi nation at  the exposing plane 
(measured without fi l ters) with the lens set at f I 4.5.  The exposure suggestions are 
for average t ransparencies; use 1i2 stop more exposure for low-key subjects, Yi 
stop less for h i gh-key originals. 

A density of 3 .0 in the transparency should, in  a properly exposed separation 
negat ive. reproduce with a densi ty of about 0.35  to 0.40. 

Chart 1 

Color 
Exposing 

Light 

Red 
G reen 

Blue 

Reel 
G reen 
B lue  

PROCESSING 

KODAK Wl{ATTEN 
Filter No. 

29 
6 1  
4 7 B  

l Jsc Mask Made with 
KODAK WRATTEN 

Filter No. 

29 
29  
6 1  

For Process K-1.4 Films 
24 
6 1  
47 B 

6 1  
24 
6 1  

Exposure Time 
at f/8 

' 

25 sec 
1 5  sec 

30 sec 

8 sec 

15 sec 
30 sec 

Develop at 20 'C (68 " r) for times given below. Adjust t i mes to obtain the desired 
densi t y  range. From normal subjects, a density range of about 1 .2 is desirable. 

Rinse the film in Kodak  I ndicator Stop Bath or Kodak Stop Bat h S B-5 a t  1 8 . 5  
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to 24°C (65 to 75°F) about 30 seconds with agitation. Then fix it ,  with agitation, 
for 5 to 10 minutes in  Kodak Fixer or Kodak Fixing Bath F-5 ; or 2 to 4 minutes 
in  Kodak Rapid Fixer. 

Wash the film for 20 to 30 minutes in running water at  1 8 .5  to 24°C (65 to 
75°F) and hang it in a clean, dust-free place to dry. 

Chart 2 

Dye Transfer 
Process 

For color-separation 
negatives made d i rectly 
from the subject or 
from masked color 
transparenciest 

For color-separation 
negatives made from 
unmasked transpar
encies 

KODAK 
Developer* 

HC- 1 1 0  
( Oil . A) 

HC- 1 10 
(Oil .  B) 

Development Times 
(Minutes) 

Hed 
41h. 

Green 

41h. 

Blue 

7 

7 

Approx. 
Gamma 

0.90 

0.70 

*Tray development at 20°C (68 ° F) with continuous agitation is recommended. 
t Using tungsten i l l umination as light source. 

MAKING DI RECT SEPARATION N EGATIVES 
A panchromatic sheet film, such as Kodak Super-XX Pan Film 4142 (Estar Thick 
Base), can be used in a conventional camera to make separation negatives directly 
from sti l l  subjects. The camera must be firmly braced so that no movement 
takes place during the course of the three exposures. Since film does not always 
l ie in  the same plane in different film holders, i t  is best to use the same holder 
for a l l  three exposures. The holder should be loaded and unloaded in  total 
darkness. 

LIGHTING 
The l ighting requ irements for direct separation negatives are much the same as 
those for other types of color photography. Normally, the lighting ratio should 
be between 2:1 and 3 : 1 .  H igher ratios can be tolerated when the subject has a 
l imited range of reflectances or for special effects. 

The color quality of the light source affects the filter ratios for the three color 
filters. Once satisfactory exposure times have been determined for a particular 
light source, they can be used when other negatives are exposed by the same 
l ighting. 

Tf possible, place a paper reflection scale of neutral-gray steps in  the scene. 
Use a Kodak Gray Scale (included in  the Kodak Color Separation Guides), a 
Kodak Paper Gray Scale, or the gray scale found in the Kodak Color Dataguide. 
The lighting of the gray scale should correspond as closely as possible to the 
l ighting of the main part of the subject itself. From density readings of the gray 
scale in the processed negatives, you can determine vari ations in density and 
contrast. The gray scale should be located in  such a position that i t  can be 
trimmed from the final print. 

EXPOSURE AND PROCESSING 
When Kodak Super-XX Pan Fi l m 4 142 (Estar Thick Base) is used i n  a conven
tional camera to make separation negatives directly from the subject, typical 
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exposure conditions with 450 footcandles of tungsten i l lumination (3200 K) on 
the subject are: 

Develop at 20°C (68° F) for t i mes given in chart 2. Adjust t imes to obtain the 
desired density range. From normal subjects, a density of about 1 .2 is  desirable. 

Chart 3 

Color of KODAK WRATIEN Camera 
Filter Filter No. Lens Opening 

Red 29 f/ 1 6  

G reen 61 f/ 1 6  

Blue 478 f/ 1 6 . 

INTERPRETATI ON O F  G RAY SCALES 

Exposure 
Time 

1 5  sec 

1 2  sec 

20 sec 

A color-balanced set of separ•ttion negatives should h ave the same contrast, as 
well as approximately equal densities, in  corresponding steps of  the gray scale.  
In  order to evaluate the results, the densities of the steps i n  the three gray 
scales should be read and plotted. This section describes the eval uation of separa
tion negatives from a transparency, but the same principles  apply to d i rect 
separation negatives. 

After the desired densities and contrasts have been obtained consistent ly in 
exposing and processing tests, the plotting of each step can then be dispensed w it h . 
Instead, the density ranges should be determined from corresponding steps in 
the three negatives that most closel y  match those of the diffuse h i ghl ight  and 
shadow densit ies in  the red-filter negative. 

PLOTTING STEP-TABLET DENSITIES 
The densities in  the reproduction of the Kodak Photographic Step Tablet, which 
was p l aced alongside the transparency when the negatives were exposed, should 
be plotted against the densities in  the step tablet itself. The three c u rves so 
obtained provide a measure of the contrast, as well as the re lat ive bal ance. of 
the negatives. 

Kodak Curve Plotting G raph Paper provides a q u ick and easy way of plotting 
step-tablet or gray-scale im ages. The semit ransparent pape r  stock enables two 
or more sheets to be superimposed for easy, direct comparison, and is particularly 
suitable for separation work. 

PLOTTING DENSITIES ORIGINATING FROM A TRANSMISSION STEP TABLET 

A Kodak Photographic Step Tablet  No. 2 or No. 3 h as 21 steps, each differing 
by approximately 0. 1 5  density .  The vertical l ines marked I through 2 1  along 
the bottom of the graph paper represen t  these original step-tablet densities. Plot 
t h e  density of each step in  the step-tablet "i mage" on the vertical l i ne cor
responding to the step nu mber. With a Kodak Photographic Step Tablet No. I A 
(an I I -step tablet) ,  use only the odd-numbered l i nes. 

If  desired, any "original" step tablet can be cal ibrated: that is, each step can 
be measured on a densitometer. The value of each step can then be marked off 
along the bottom l i ne. Consider the start ing point <it the far right (Step No. 1) as 
zero and proceed to the l eft.  The smallest unit div ision is 0.02. Step No. 2 is 0. 1 5, 
No. 3 is 0.30,  etc. Plot t h e  densi t i es of the step-tablet "image" on vertical l ines 
drawn from the marked-off points. 
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Curves from Unmasked KODAK Photographic Step Tablet 

K O D A K  Curve Plotting Graph Paper 
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Curves from Unmasked KODAK Photographic Step Tablet 

K O D A K  Curve Plotting Graph Paper 
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Figure 4 

TO SHIFT CURVE T O  SH I FT CURVE 
TO 

Multiply exposure by the factor shown below the density 
difference between the actual and desired curve positions. 

PLOTTING DENSITIES ORIGINATING FROM A REFLECTION GRAY SCALE 
A Kodak Gray Scale (included in Kodak Color Separation Guides) is a l 0-step 
reflection gray scale which can be placed in a scene to provide a basis for sensi
tometric measu rements of a negative. The density values of the steps in the 
reflection scale are marked off, in points, on the 0.2 density l ine (for instance, 
1 .90, 1 .60, 1 .30). Plot the density of each step in the gray-scale "image" in each 
separation negative, along vertical lines drawn from these points. Lay a straight
edge along the points you plotted for the red separation negative; with a red 
pencil, draw a solid, straight line through these points. Use appropriately colored 
pencils for the other two negatives. The points should fall on the line, or very 
close to it, if the densities have been carefully read and plotted. The densities 
at either end of the scale probably will not lie on the straight line connecting 
the intermediate points, but will form slight curves. The curved J ines correspond 
to the highlight and shadow areas of the transparency. 

INTERPRETING THE CURVES 
The curves for a perfectly balanced set of separation negatives are not only 
alike in shape and slope, but superimposed. (See Figure 3 a.) If the curves are 
parallel but do not coincide, the developing times were correct but the three 
exposure times were not properly balanced. If the curves are not parallel, the 
development times were incorrect. (See Figure 3b.) If  the density range of the 
transparency recorded in each of the separation negatives is the same, compen
sation for a slight fault in coincidence can be made by adjustment of the matrix 
exposures. However, if the lateral displacement is greater than . 1 5  in either 
direciton, the separations should be remade with the proper exposure corrections. 

The exposure corrections can be found from Figure 4. If  the densities of the 
transparency are satisfactorily recorded on the straightline poriton of one of the 
negatives, its exposure need not be changed. The exposure for each of the other 
negatives can be corrected by measuring the distance, in terms of the .units on 
the horizontal ( log Exposure) scale, that each of the curves Aeeds to be moved 
either to the right or left. For example, if two curves are super imposed and 
the third is displaced to the right by a density difference of 0.3, the exposing 
time for this negative should be multipl ied by 2.  The distance that the curves 
need to be shifted in order to bring the reproductions of a fairly neutral shadow 
density of the transparency to the recommended minimum density of 0.;! in the 
negatives is measu red along the horizontal scale. 

MEASURING THE GAMMA 
The slope or angle that the line of plotting points makes with the horizontal 
axis is the gamma to which the negatives have been developed. Gamma can be 
determined by selecting any convenient point on the curve that is representative 
of the slope of the whole curve and counting at least 20 divisions to the right .  
From this  point, count the number of divisions vertically until  the curve is  
again reached. Divide the number of vertical steps by the number of horizontal 
steps taken. Figure 3a illustrates this procedure. For a properly exposed and 
processed separation negative, this value should be about 0.70 if the original 
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transparency was unmasked, or if both the original step tablet and the trans
parency were masked. If the color transparency was masked but the step tablet 
was not, the gamma should be about 0.90. 

The set of negatives should be remade if  there are sizable differences i n  the 
slopes of the three curves, because corrections for these differences cannot be 
made satisfactorily when the matrices are exposed and processed. If  the slopes 
of the lines depart markedly from the recommended gamma, or if the three 
curves are not closely parallel .  the development t ime should be increased for a 
negative having a lower value than the recommended gamma, and decreased for 
a negative having a higher value. 

DETERMINING THE DENSITY RANG E  
Once a set o f  well-balanced color-separation negatives has been obtained, deter
mine the density range of the negatives. From the two points on the horizontal 
scale corresponding to the highlight and shadow densities in the original trans
parency, draw l ines vert ically until they i ntersect the c urves of the color-separa
tion negatives. At these points. extend the l ines horizontally to the left to the 
vertical (Density) scale. The difference between these val ues, which is the density 
range of the negatives. should be about 1 .2 for a transparency with a long 
brightness range. I n  the Kodak Dye Transfer Process, however, compensation 
for separation-negative density ranges as low as 0.9 or as high as 1.8 can be 
introduced by altering the composition of the matrix film developer. 

USING KODAK MATRIX FILM 

Matrix exposures are made . . through the base" of the Kodak Matrix Fi lm 4150 
(Estar Thick Base), wi th  the color-separation negatives oriented i n  such a way 
that each matrix image will appear in i ts correct left-to-right position when seen 
through the base of the fi lm. The dye images wi l l  then be oriented correctly 
when they are transferred to paper or film. After each matrix is exposed i t  
should b e  identified to prevent mistakes in t h e  later operations; see t h e  instruc
tions packaged with the matrix fi lm. 

MATRICES BY ENLARGEMENT 
To prevent misregister or color wedging, and to provide the maximum useful 
picture area in the finished prints, place each color-separation negative "in the 
same position" in the enlarger negative holder. The simplest procedure is  to 
tape an oversize sheet of  th in  white paper on the enlarger easel. Trace on the 
paper a few key lines and points of the projectd image of one of  the negatives. 
The next negative can then be positioned by moving it in the negative carrier 
until  the image falls approxim<llely on the marks; ''do not move the easel." 

When placing a matrix film in position for exposure, cover the white paper 
with half of a fold of the black interleaving paper which is packaged with the 
matrix fi lm. Mask the film so that there wli l  be an unexposed border about :Ys 
inch wide to facilitate handling the matrices without damage to the relief images. 
Use a clean piece of  plate glass to hold the film flat during the exposure. 

The necessity for using a sheet of glass can be avoided by exposing the film on 
a Kodak Vacuum Register Board. However, the Kodak Matrix Film cannot be 
punched and placed over the register pins u nless the enlarger head has a pro
vision for pin or edge register of the separation negatives. In this case, punch 
the unexposed sheets of matrix film, one at  a time, and expose them in register. 

To expose unpunched film on a register board, place a sheet of white paper 
of the same size as the matrix film in position over the vacuum channels, with 
one edge butted against the register pins. Mark the position of an adjacent edge 
with a piece of masking tape. After composing the picture on the white paper, 
position the films in the same way for exposure, using a black paper mask to 
keep the borders clear. 
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Place the separation negatives in the enlarger, emulsion side toward the l igh t  
sou�c_e ;  see Figure I .  The enlarged images will then be i n  their corrct left-to-right 
positions as seen on the enlarger easel. Si nce the matrices are exposed through the 
base of the matr ix film, the matrix-dye images wil l  also be correctly oriented 
when they are transferred in  the fi nal  printing operation. 

MATRICES BY CONTACT 
For contact printing, an enlarger or a modified safel ight lamp can be used as 
the light source. An enlarger is more convenient, because it allows easy control 
of exposure. Whatever the light source, the matrix film should be masked to 
provide a n  unexposed border of "safe edge" about Ye inch wide. 

For matrices by contact, orient the separation negative and matrix fi lm as 
shown in Figure 2 .  Maximum sharpness in  the matrices i s  obtained by us ing a 
small l ight source at considerable distance from the printing frame. The Kodak 
Register Printing Frame can be used i f  the separation negatives have been 
exposed o n  the same pin system. 

EFFECT OF EXPOSURE ON PRINT QUALITY 
When a correctly exposed and processed matrix is  dyed, and the dye image is 
transferred to paper, any diffuse white highl igh t  area shows a j ust-perceptible 
transfer of color. The exposure given to the cyan printer (the matrix exposed 
from the red-filter separat ion negative) is usually used to establish the overall 
density of the print. With a properly balanced set of dyes, whites, grays, and 
blacks in the picture wil l  be reproduced as neutrals i n  the print when all three 
matrices have equal densities in the white ,  gray, and black areas. A slight ad
j ustment of color balance may be required at  the transfer stage, but the first 
objective is equal densi t ies in the neutral areas of al l  three matrices. Compen
sation for any density differences among the separation negatives must there
fore be made in exposing the i ndividual matrices. 

DETERMINING MATRIX EXPOSURES 
Make a test exposure from each new set of separation negatives, as follows: 

Expose a diffuse white highlight area of the subject from the red-filter negative 
onto Kodak Matrix Film, and process the film through the wash-off step ( see 
instructions packaged with Kodak Matrix Film ) .  With your fingernail ,  scratch the 
white h ighlight area in the test strip. View the test strip against a dark back
ground by oblique transmitted light. The unscratched area should be j ust per
ceptibly darker than the scratched area. 

If you lack the experience to make this j udgment, dye the test strip cyan and 
transfer the image onto Kodak Dye Transfer Paper as described in the section, 
"Making Prints." View the prin t  through a red filter, such as the Kodak Wratten 
Filter No. 25 or No. 29. The cyan image from a correctly exposed matrix will 
look like a properly exposed black-and-white print. 

With the proper matrix exposure known for the red-filter separation negative, 
the exposures for the green- and blue-filter negatives can be determined by using 
a visual or electronic densi tometer and the Color-Printing Computer i n  the 
Kodak Color DataGuide, No. R- 1 9 ,  sold by photo dealers. The Kodak Graphic 
Arts Computer, No. Q- 1 2, sold by graphic arts dealers, can be substituted for 
the Color-Printing Computer. 

READING DENSITY 
O n  a visual or electronic densi tometer without any filters i n  the beam, read the 
density of the diffuse white highlight area in  the red-separation negative. Turn 
the computer density scale unt i l  this density is opposite the time used to make 
the good test-strip exposure. The exposure time for each matrix now appears 
opposite the highl ight density value of the corresponding negative. 

If there is no diffuse highlight in  the transparency that is a good neutral white ,  
locate the step o n  the accompanying gray scale that is nearest in  density to the 
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h ighlights of the picture .  Identify this step in all three color-separation negatives; 
then use its densities on the computer in  the same manner as specified for a 
diffuse white highlight. 

I f  the magnification or the lens aperture i s  changed from that used in exposing 
the test matrix, proceed as follows: Set the density scale as described above and 
hold i t  in  position. Turn the lens-aperture dial until the lens aperture used for 
the test exposure appears opposite the magnification used for the test exposure. 
For any set of negatives, move the density and lens-aperture dials "together" 
unt i l  the lens aperture and magnification to be used appear opposite each other. 
The .exposure time for each matrix now appears opposite the h ighl ight density 
value of the corresponding negative. 

NOTE: If you decide to use a matrix-developer dil ution different from that 
used for the test  str ip.  adjust the calculated exposure times as suggested in the 
contrast-control table in  the matrix film instructions. 

PROCESSING MATRIX FILM 
Process the matrices as outlined in the instructions packaged with Kodak Mat
rix Film. 

The processing of Kodak Matrix Film and Kodak Pan Matrix Film requires a 
nonhardening fixer. Either of two Kodak fixers will fi l l  this requirement: ( 1 )  
Kodak Color Film Liquid Fixer and Replenisher-used at Process C-22 dilut ion; 
or (2) Kodak Ektach rome Fi lm Fixer, Process E-3 ( Powder)-used at the replen
isher dilution. Kodak Color Film Liquid Fixer and Replenisher is suppiled in 
4.8-liter ( I  11i -gal) jugs of concentrate to make 36. l liters (9V2 -gal), and in 57-liter 
(1 5-gal) units to make 427.5 liters (I 1 2 V> gal) of fixer working solution. Kodak 
Ektachrome Film Fixer. Process E-3 (Powder), is supplied in 1 .9-liter ( 1/2 -gal) 
and 3 . 8-liter ( ! gal) uni ts. and in a 1 3 .2-\iter ( 3 1/2 -gal) fixer and replenisher u nit .  
Mix  these packages with 1 2 1 2  mill iliters (4 1 oz),  2425 millili ters (82 oz), and 
9.5 l iters (21/2 gal) of water. respectively, for the proper fixer dil ution for matrix 
film and pan matrix film. 

REGISTERING MATRIX FILM 
Unless matrices on Kodak Matrix Fi lm have been exposed in  register, they will  
have to be registered visually after they h ave been processed, dyed, and dried. 
To save time, the matrices can be dyed di rectly after processing and then dried. 
If matrices are registered prior to exposure, the d rying step can be omitted. 
It is 1·ery important to use freshly filtered dyes; otherwise, foreign particles may 
become permanently embedded in  the soft gelatin relief images. When they h ave 
been dried once. the relief images are somewhat more resistant to physical damage. 

For dyeing the matrices, carry out Steps I, 2, 3, and 4 as noted under ' 'Pro
cedure" later in this discussion. Then hang the matrices up to dry, taking care 
to orient all three images in the same direction. 

USE OF REGISTER PUNCH 
Mount the Kodak Register Punch in  a fixed position relative to an il l uminator 
surface which will support each matrix at the level of the slot in  the punch. The 
slot i s  5/ 16 inch above the bottom of the punch. Care should be taken to keep 
the glass on which the films are registered from becoming too warm. Excessive 
heat from the i l l uminator may lead to size changes and subsequent misregister 
of the <lye images. The use of nuorescent i l lumination and ai r-spaced sheets of 
glass over the light sou rce is recommended. 

First superim pose the three dye images approximately in register and make 
sure that the matrices coincide to about 1/8 inch along the edge that is to be 
punched. If  they do not, trim one or two of the matrices as required. 

Then tape the cyan matrix in position for punching, emulsion side down, and 
punch it. Carefully superimpose the magenta matrix over the cyan matrix. With 
the aid of a magn ifying glass, such as the K odak Achromatic Magnifier, 5X, 
check the register at three widely spaced points. Use as gu ides any small. specular 
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high lights, such as the catchl ights in eyes, or cross marks scratched with a sharp 
knife along two edges of the transparency before the color-separation negatives 
were made. Secure the matrix with tape which does not overlap the tape used on 
the cyan matrix. Punch the magenta matrix and remove it without disturbing the 
cyan matrix.  Finally. register the yel low matrix over the cyan matrix and punch 
it .  Simultaneous punching of the three matrices may result in  damage to the 
register punch . 

USING KODAK PAN MATRIX FILM 

Kodak Pan Matrix Film 4 1 49 (Estar Thick Base) can be used to make dye transfer 
prints from color negatives and internegatives. 

This film must be handled and processed "in total darkness." It  is punched 
d uring manufacture to fit the register pins on the Kodak Vacuu m  Register Board 
and the Kodak Transfer Register Board. 

Matrices are exposed with the emulsion side of a color negative or the base 
side of the pan matrix film. The matrix images then appear in  their correct 
left-to-right positions when seen through the base of the matrix film, and the 
dye images are  correctly oriented on a paper print. 

The matrices of a set include one made through each of the following filters: 
Kodak Wratten Filters No. 29 (red), No. 99 (green), and No. 98 (blue). A 
Wratten Filter No. 47 8 (blue) can be substituted for the Wratten Flter No. 98, 
if the exposure time proves to be too long. Since the film is fast and panchro· 
matic, it must be handled in total darkness. 

Kodak Pan Matrix Film is suppli ed perforated for use with the Kodak Vacuum 
Register Board, so matrix register is automatic. 

An enlarger is normally used as t he l igh t  source for either enlarging or con
tact printing. Jn  eit :1er  case, the enlarger head should be equipped with baffles 
to prevent any stray light from reaching the matrix film. After each matrix is 
exposed, it  should be identified to prevent mistakes in  the later operations; see 
the instructions packaged with pan matrix film. 

PAN MATRICES BY ENLARGEMENT 

Check the enlarger head and its support thoroughly for rigidity. Any movement 
of the enlarger head during or between exposures wil l  cause misregister. Avoid 
j arring the enlarger head while changing the filters. 

A 11 opaqul' 111osk 111 11.1·1 he used aro1111d the 11egatii'e to prevent white l ight 
from getting past the desi red image a rea of the negative and thus affecting the 
matrices. Black interleaving paper can be used in the negative carrier if  the 
enl arger is not equipped with adjustable masks. 

A practical method for composing the picture on the Kodak Vacuum Register 
Board is to place on the board a sheet of paper (Kodak Dye Transfer Paper or 
other kind) that is larger than the widest vacuum channel. Locate the paper in 
such a way that one end extends u nder the raised clamps and over the register 
pins. When the clamps are lowered, the pins will perforate the paper. Draw a 
line l ightly with pencil along the location of each of the vacuum channels; then 
compose the picture within the proper channel .  The paper can be kept and reused 
by replacing it over the pins. 

Keep the picture margin '/2 i nch or more away from the register pins; other
wise. difficulty may arise during transfer of the dye images. On the other three 
sides, provide for a narrow, unexposed border to facilitate handling the matrices 
without damage. 

When the register board has been positioned properly for the negative to be 
printed, clamp or tape it securely to the enlarger baseboard to prevent any 
movement between exposures. 
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PAN MATRICES BY CONTACT 
If matrices are to be made by contact printing, attach a strip of film containing 
register perforations to the negative so that it can be positioned identically with 
three sheets of Kodak Pan Matrix Film. The strip of film can be obtained from 
a discarded matrix; if a Kodak Register Punch is  available, it can be used to  
punch a discarded sheet of some other type of fi lm.  In either case, the  perfor
ated strip of film should be wide enough to bring the edge of the negative at 
least \/2 inch away from the pins on the register board. 

Having attached the strip of film to the negative. fasten an opaque mask on 
the base side of the negative to prevent the edges of the matrix film from being 
exposed. If the register punch is used to perforate the register strip, i t  is con
venient to mask the image area first, and then to punch both the register strip 
and the opaque mask simultaneously. 

The Kodak Register Printing Frame can be used to expose matrices by contact. 
The Kodak Register Board or the Kodak Vacuum Register Board can also be 
used in conjunction with a clean cover glass to maintain contact between the 
color negative and the matrix fi lm. However, the vacuum channels are of no use 
in this operation. Use an enlarger as the light source. and if  a register board is 
used to hold the negative and matrix film, place it on the easel. With the red 
separation filter over the enlarger lens, place a sheet of pan matrix film, emulsion 
down, over the register pins. Place the color negative on top. over the pins, 
emulsion down. (If the negative is an Ektacolor l nternegative, made by contact 
from an original transparency, place it emulsion up over the pins . )  Lay a clean 
sheet of plate glass over the negative to hold i t  in contact with the matrix film. 
and make the exposure. Repeat the same procedure with the green and blue 
separation filters. 

DETERMINING EXPOSU RES FOR PAN MATRIX FILM 

A correctly exposed matrix will show, after processing. a just-perceptible den
sity in the diffuse white highlights of the subject. The exposure necessary to pro
duce this density is  found by making a trial exposure through the red separation 
filter. 

The red-filter exposure found by trial determines the overall density of the 
final print. The color balance of the print depends upon the relative exposure 
received by the other two matrices. A balanced set of matrices shows equal den
sities in those areas that correspond to the neutral areas (white. gray, and black) 
in the subject originally photographed. 

The blue-black pigment cannot be removed from the image on the pan matrix 
film. I t  is helpful i n  making exposure evaluations visually . 

. GRAY SCALE 
A Kodak Neutral Test Card. a Kodak Gray Scale, or the gray scale found i n  
t h e  Kodak Color Dataguide will b e  helpful i n  printing i f  it  i s  i ncluded in the 
original scene when the color negatives are exposed. Jf it is inconvenient to include 
such a test image in each negative, a separate negative can be made. In either 
case. the test image will serve as a reference area only for other negatives made 
under the same exposure and processing  conditions. At least one test exposure 
should be made for each group of negatives exposed under similar l ighting con
ditions, and at least one test image should be developed in each processing batch. 

Proper use of the neutral test card or gray scale provides reliable matrix
exposure information. I f  a test image is not available, select an area fo the nega
t ive that probably represents a neutral object. 

MASTER N EGATIVE 
For the first negative to be printed, select one exposed to a typical subject con
taining a Kodak Neutral Test Card or a Kodak Gray Scale. This negative is 
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termed the "master negative." Before other negatives are printed, it  is necessary 
to establish, as described below, a printing relationship between the master 
negative and the emulsion number of the pan matrix film in use. The printing 
times for other negatives can then be calculated from density readings made with 
a photometer, a densitometer, or a Kodak Video Color Negative Analyzer, 
Model 2. 

TEST PROCEDURE FOR N EW EMULSIONS 
The following procedure must be carried out once for each new emulsion number 
of Kodak Pan Matrix Film used. 

I .  Make a mask. Using interleaving paper from the pan matrix film box, make 
a mask that adequately covers the projected negative i mage on the vacuum 
register board. For large prints, two or more sheets of interleaving paper can be 
taped together. Mark the area fo a diffuse highlight and the area of the gray 
card on the mask. Cut out these areas from the mask and reposition the mask 
on the easel. Tape one edge of the mask to the easel so that it  can be folded back. 

2. Tape the diffuse highlight area. With the mask folded back, position a piece 
of tape on the vacuum register board alongside the projected diffuse highlight 
area so that the tape can be used as a guide to positioning a matrix test strip. I f  
the diffuse highlight and gray-card areas are i n  widely sepa1'i1 ted portions o f  the 
projected image, place another piece of tape alongside the gray-card area. 

3 .  Make the red-filter exposure. Clip one end of matrix test strip so that the 
first-exposure area can be identified later and place the clipped end under the 
mask in the area of the diffuse white highlight. The base side of the film should 
face the lens. If the gray-card area is close to the h ighl ight area, position the film 
so that both areas will be exposed. lf the gray-card area is not close to the 
diffuse highlight area, cover the gray-card opening in the mask by taping a 
small piece of black paper over it. With the red filter over the lens. the trial 
exposure might be I 5 seconds at  f /8 for a 2 X enlargement. If the gray-card area 
was not exposed, move the test strip so that the image of the gray card will  
fall adjacent to the already exposed highlight image. Remove the black paper 
covering the gray-card area and place i t  over the highlight aperture, if  this area 
is li kely to cause an exposure on the test strip. Make another 1 5-second exposure. 

4. Make the i::reen-filter exposure. With the test strip in a l ighttight  drawer, 
replace the red filter with the green fil ter. Now position the test strip under the 
gray-card mask aperture so that the green exposure will fal l  adjacent to the red 
exposure on the strip. Make a 25-second exposure. Repeat. using the blue fi lter, 
and give a 45-second exposure. 

5 .  Process the test strip. It should show four exposed areas, readily identifiable 
by their positions in relation to the clipped end. l f  the green- or blue-filter areas 
are lighter or darker than the red-filter area, the t ime of exposure for these two 
must be lengthened or shortened until all three areas have the same density. 
Then the overall exposure level should be determined as follows: With your 
fingernail, scratch the diffuse-highlight area; place the test strip on the bottom of 
a white tray; the unscratched area should be noticeably darker than the scratched 
area. 

ON-EASEL EXPOSURE DETERMINATION WITH A PHOTOMETER 
Once matrix exposure t imes from the master negative have been established by 
the test procedure just described, times for exposing other negatives on pan matrix 
film of the same emulsion number can be determined with an easel photometer 
having suitable response to red, green, and blue l ight .  

I .  With the master negat ive in the enlarger. the magnification and lens at the 
same settings as for the test strip, and the photometer probe on either a gray
card or a flesh-tone area, adj ust the photometer potentiometers so that the expo
sure times determined for the red, green, and blue filters are indicated on the 
meter time scale. 
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2. Place the new negative in the enlarger and set the lens and magnification at 
the same settings used for the master negative. Place the photometer probe on 
either a flesh-tone or a gray-card area, whichever was used with the master nega
tive. With the red-reading filter in place, adjust the lens opening so that the 
meter scale reads the same exposure time as for the master negative; then read 
the new green and b lue exposure times direct ly. 

The change in exposure time requi red by a change in magnification can be 
readi ly calcu lated by using the Color-Printing Computer in the Kodak Color 
Dataguide. The Kodak Gra phic Arts Exposure Computer, sold by graphic arts 
dealers, can also be used. 

O FF-EASEL EXPOSURE DETERMINATION WITH AN 
ELECTRONIC DENSITOMETER 
An electronic densitometer can be used as follows to determine matrix exposure 
times for subsequent color negatives once the times have been established for the 
master negative by the procedure described previously, and as long as the same 
emu lsion number of Pan Matrix Film is used. 

l. Read and record the red, green, and blue densities of a flesh-tone or gray
card area in the master negative. 

2. Read and record either the flesh-tone or gray-card densities of the new 
negative. 

3 .  Using the Color-Printing Computer in the Kodak Color Dataguide, set the 
red density for the master negative opposite the red exposure for the master 
negative; then read the red exposure for the new negative opposite the red den
sity of the new negat ive. Repeat with the green and blue densities. 

When a flesh tone is used instead of a gray card ,  both of the above exposure
determination procedures tend to reproduce all flesh tones al ike. regardless of 
individual variations in skin color or in the character of the lighting falling on 
the original scene. Similarly. a l l  images of a gray card tend to be printed alike, 
regardless of the position of the card relative to the main light. 

OFF-EASEL EXPOSURE DETERMINATION WITH A KODAK VIDEO 
COLOR NEGATIVE ANALYZER, MODEL 2 
The Kodak Video Color Negative Analyzer. Model 2, determines the pnnt1 11g 
requirements of Ektacolor and Kodacolor-X negatives--without the need for 
making a test print-by translating the neg;1tive into a high-quality positive color 
television image. When you have obtained the desired density and color ba lance 
on the 5 x 5-inch television screen by manipulating the control dials, use the data 
on the dials to compute deviations i n  exposure level or color ratio. This method 
of computation is described in the instruction booklet for the Kodak Video Color 
Negative Analyzer. Using a Color N egative Analyzer to determine matrix expo
sure has been found to be effective in obtaining good prints for the first time 
from new color negatives. This assumes the use of a balanced set of dyes. Little or 
no dye control is normally required. 

MAKING PRINTS 

Most of the instructions in this section are the same for both Kodak Matrix Film 
and Kodak Pan Matrix Film. The instructions for the actual transfer operation 
are based on the use of the Kodak Dye Transfer Paper with the Kodak Transfer 
Register Board or Vacuum Register Board. Kodak Dye Transfer Film 4 1 5 1  
(Estar Thick Base) i s  handled i n  the same way, except for the conditioning step. 

PREPARATION 
Making prints efficiently by the dye transfer process requires adequate working 
space, including a sink area and a transfer area. Seven trays are needed for the 
working solutions. 
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For production work, an  automatic tray rocker for the dye baths is  recom
mended. 

The transfer area should be well lighted (at least 50 footcandles), preferably 
with the same type of illumination that will ultimately be used to view the prints, 
so that the print quality and color balance can be judged properly. I l lumination 
of color quality corresponding to a color temperature of 3800 to 5000 K serves 
well for judging prints. This color quality is  approximated by several types of 
fluorescent lamps (in fixtures), including General Electric Deluxe Cool White, 
Macbeth Prooflite, Sylvania Deluxe Cool White, and Westinghouse Deluxe 
Cool White. 

MIXING SOLUTIONS 
Some of the chemicals for the Kodak Dye Transfer Process are available in 
prepared form. Follow carefully the mixing directions on the containers. Always 
use distilled water in making up the working dye baths. I f  the available tap water 
has been determined to be unsuitable, you rriust also use distilled water to make 
up the first acid rinse bath. 

All of the other solutions can be made up with ordinary tap water. When tap 
water is  used in the first acid rinse bath, white highlights and margins in prints 
may show a tint of color. If this trouble occurs, it can often be eliminated by 
adding 10 to 40 ml of Kodak Matrix Highlight Reducer R-18  per gallon of I 
percent acetic acid rinse. Depending on the hardness of the water, i t  may be 
necessary to use much larger quantities. 

CONDITIONING PAPER 
Use Kodak Dye Transfer Paper of the next size larger than the picture size. 
This paper is  furnished in double-weight F and G surfaces. For best results, do 
not attempt to treat more than six sheets at a time. 

First, to eliminate any loose gelatin specks along the edges of the paper, rinse 
each sheet in running water for 30 seconds with agitation; then drain it thoroughly. 
Second, immerse the sheets, emulsion down, in the working solution of Kodak 
Dye Transfer Paper Conditioner, immediately interleafing them a few times. 
Agitate the tray periodically. (lf available, an automatic tray rocker provides 
agitation conveniently. See Figure 5.) The time range for conditioning the paper 
is  10 minutes to 2 hours. 

If unused paper remains in the bath when printing is  finished, it can be squee
geed, to remove the excess conditioner, and dried. It  will then require only 
resoaking in the conditioner before use. 

When the volume of the paper-conditioner bath becomes insufficient to allow 
the paper to be completely immersed and to float freely, a fresh bath should be 
prepared. With extended use, the working solution may accumulate solids, such 
as paper or gelatin fragments and dust particles. In such cases, the conditioner 
should be either filtered or replaced. 

CONDITION IN G  FILM 
Kodak Dye Transfer Film 4 1 5 1  (Estar Thick Base) is supplied in sheets larger 
than the corresponding paper sizes by I inch of length and width. This film has 
a white, translucent appearance; pictures on it can be viewed either by reflected 
light or a combination of transmitted and reflected light. The "emulsion," or 
mordanted, side is identified by a notch in the conventional position. The film is 
also supplied in rolls, wound mordanted (emulsion) side in. This fi lm req uires less 
conditioning t ime and less transfer time than Kodak Dye Transfer Paper. To con
dition it, immerse one sheet of film in the paper conditioner, mordanted side up. 
Agitate the film initially and periodically. After 1 to 2 minutes the film is fully 
conditioned. Do not extend the time beyond 3 minutes. Also, keep the t ransfer 
times for the matrices at  a minimum. Times of 2 minutes for the cyan, 3 minutes 
for the magenta, and 1 minute for the yellow matrix are usually sufficient. Fast 
drying also helps to retain maximum image sharpness. 
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CARE OF SOLUTIONS 
Dye baths and paper conditioner i n  trays should not be left uncovered for ex
tended periods of t ime, since evaporation wi l l  change their chemical composition. 
Covers will also help prevent the sol utions from accumulating dust an<l dirt, which 
may necessitate spotting work on the prints. For long storage periods, bott les 
with caps or stoppers are recommended. Do not use glass bottles that have pre
viously been used to store strongly alkaline solutions. 

DYEING AND TRANSFERRING 

Uneven wett ing may cause permanent damage to the matrix films. Handle the 
matrices emulsion side up while they are i n  trays. 

PROCEDURE 
If matrices on Kodak Matr ix  Film are to be dyed to faci l itate register before 
punching, carry out  Steps 1, 2 ,  3 ,  and 4. Then hang the matrices up to dry; 
orient all three images in the same direction. 

I .  Expand matrices. To bring the matrices to full expansion, soak them for l 
minute or more in individ ual trays fil led with water at 38 to 49 °C ( 1 00 to 1 20°F). 

2. Dye matrices. Remove the matrices from the hot water, drain them briefly, 
and place them in the working <lye solutions. Dye the red-filter positive cyan, 
the green-fi l ter positive magenta, an<l the bl ue-filter positive yel low. The time of 
t reatment is at least 5 m inutes at room temperature; longer dyeing does no harm. 
Agitate the t rays frequently until dyeing is completed; an automatic tray rocker 
wi l l  be found convenient ;  see Figure 5. 

The magenta and yellow matrices can be left in their respective dye baths 
while the cyan matrix is being transferred. 

3. First acid rinse. Remove the cyan matrix from the dye bath and drain it 
until the dye solution begins to form droplets. Place the matrix in a I percent 
sol ution of acetic acid a t  room temperature and agitate it for 1 minute before 
draining and placing the matrix in the second acid rinse. Discard this first acid 
rinse solution after use. 

4. Second acid rinse. Place the matrix in a larger tray fil led to about three
quarters of its depth with 1 percent acetic acid solution. Lift an<l reimmerse the 
matrix at least twice to wash off first acid rinse sol ut ion adhering to the surface 
of the matrix. This bath can be reused until i t  strongly discolors. 

The second acid rinse is often known as the "holding bath," because matrices 
are left in .it  for a time ranging from 30 seconds up to several minutes. During 
this period, the paper is positioned on the transfer surface or, in the case of the 
magenta and yellow transfers, the preceding matrix is removed from the paper. 

5 .  Position paper. Raise the clamps on the register board. Position the paper 
on the board, emulsion side up, in such a way that the image will fal l  on the 
paper when the matrix is  registered over the pins. Squeegee the paper l ightly 
several times to f1atten i t  an<l remove excess paper conditioner. 

To prevent bleeding of the dyes, sponge off the transfer su rface around the 
paper with a sponge dampened with I percent acetic acid. Also rinse any paper 
conditioner off your hands with I percent acetic acid before handling matrices, 
but do not use tbe second acid rinse bath for this purpose. 

6. Position matrix. Remove the matrix from the second acid rinse and drain 
i t .  With the matrix emu lsion down, first  locate the smal ler punch hole over the 
pin on the register board and press the film down over the pin. Holding the 
matrix by the end away from the punch holes, locate the e longated hole over 
the other pin.  Run your hand across the f i lm between the holes to smooth the 
pu nched edge of the matrix into position and lower the two clamps. 

During these operations, be sure to keep the matrix raised sufficiently to 
prevent the image from touching the paper. At  the same time, it  is important 
that - a bead of second rinse solution is formed between the punched edge of the 
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matrix and the paper. During the next step, this l iquid will help expel air bubbles 
and provide good contact between matrix and paper. 

7. Roll matrix into contact. Use a Kodak Master Print Roller of a size larger 
than the width of the matrix. Lay the rol ler on the matrix near the pins of the 
register board and roll it firmly over the matrix once, toward the hand that 
i s  st i l l  keeping the matrix from contact with the paper ahead of the roller. Do 
not pul l  hard on the matrix with your hand; use only enough tension to keep 
the matrix from the paper unt i l  the roller makes the contact.  The weight of the 
rol ler plus a s l ight manual pressure gives adequate contact between the wet 
matrix and the paper. The proper pressure is just enough to al low the resilience 
of the soft rubber rol ler to be felt. Excessive pressure may cause register difficul
ties due to creeping of the paper. A lso, if the Kodak Vacuum Register Board is 
used for the transfer operation, excessive pressure may cause markings to <1ppear 
in  the picture directly over the vacuum channels. 

The cyan image transfers in about 4 minutes, depending on the . amount of 
dye carried by the matrix. While i t  is transferring, prepare the magenta matrix 
for transfer. Remove the magenta matrix from the dye bath, drain it, and rinse 
it in a fresh bath of l percent acetic acid lStep 3). Agitate i t  in the same second 
acid rinse bath used for the cyan matrix (Step 4), and leave it there while pro
ceeding to Step 8. 

8 .  Remove matrix. Lay the rol ler on the matrix at the edge farthest from 
the p ins and roll it  back far enough so that you can grasp the edge of the matrix. 
Then pull the matrix back slowly, a l lowing i t  to push the roller back as far as 
the p ins. Raise the clamps and carefu l ly  disengage the matrix from the pins. 
Start Step JO and proceed immediately with Step 9. 

9 .  Transfer magenta. As soon as cleaning of the cyan matri x has been started 
(Step 10), transfer the magenta matrix, repeating Steps 6 and 7.  The image trans
fers in 4 to 5 minutes, depending on the amount of dye carried by the matrix. 
While the magenta dye is  transferring, prepare the yel low matrix for transfer, 
repeating Steps 3 and 4. 

1 0 . Clean matrix after each transfer. Wash the matrix for a minute or so in 
running water at  38 'C ( 1 00° F) before dra ining i t  and returning it to the dye 
bath. If  water deposits cause dye bui ldup i n  the matrices, treat each matrix in 
Kodak Matri x Clearing Bath CB-5. Agitate the matrix in the clearing bath for 30 
seconds, and wash i t  for 3 minutes in running water at 20 to 22'C ( 68 to 72'F ) . 
After a c learing-bath treatment. rinse the matrix briefly in the holding bath 
before retu rning i t  to the dye bath. The clearing bath should be replaced at the 
end of each day, or more often if  it becomes strongly discolored in use. 

With either treatment, dra in each matrix thoroughly before returning it to 
its dye bath. The purpose of this precaution is to minimize di lution of the dye 
baths. To avoid difficulties in register and color balance, treat all three matrices 
of a set identical ly.  

1 1 . Transfer yellow matrix. Remove the magenta matrix (Step 8), and put i t  in  
warm water (Step 1 0). Then transfer the yellow matrix, repeating Steps 6 and 7. 
The image transfers in 2 or 3 minutes. When transfer i s  complete, remove the 
yellow matrix (Step 8) and clean i t  (Step 1 0). 

After the yellow transfers have been completed, it is good practice to swab 
off with damp absorbent cotton the first two prints from a set of matrices on 
Pan Matrix Film. This procedure will  remove any unhardened gelat i n  adhering 
to the prints, thus preventing any veiling of h ighl ights in the picture. 

1 2. Dry print. Remove excess moisture from the surface of the print with a 
squeegee or windshield wi per blade. Squeegee both sides of the print with firm 
strokes and immediately hang the print up or lay it on a frame covered with 
plastic screening or cheesecloth. Rapid drying gives maximum sharpness. Shrink· 
age of a paper print during drying can be minim.ized by removing excess mo.is
ture, and then fastening a l l  four edges of the pnnt to a shellacked board with 
decorator's tape. 
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Prints on the F surface of Kodak Dye Tra nsfer Paper can be hot-ferrotyped 
in the normal manner, provided excessive heat is avoided. Ferrotype such prints 
immediately after the yellow t ransfer. 

SUBSEQUENT PROCEDURE 
Additional prints are made by repeating the dyeing and transfer procedure as 
many times as necessary. l n  most cases, some improvement in print quality can 
be obtained by using the control techniques described as follows in the next 
section. 

Quantity printing. By using 5-minute dyeing and transfer times for all ma
trices. one operator can print two subjects simultaneously on separate transfer 
boards. A time cycle is  easily arranged. 

Life of matrices. The number of satisfactory prints that can be made from a 
set of matrices depends almost entirely on the care with which the matrices are 
handled d uring the dyeing and transfer oprations. By keeping the solutions clean 
and avoiding physical damage to the relief images, as many as 1 00 prints or 
more can be made from a set of matrices. 

Storage of matrices. After the last print has been made, wash each matrix for 
I minute in running water at 37.8 °C ( IOO' F),  and hang it up to dry. The best 
place to store the dry matrices is  the box in which the film was originally packed. 
Place each matrix in  a separate fold of interleaving paper. 

Store the printing data with the matrice so that information about the dye con
trast and any control solutions used in  the first acid ri nse is readily available if 
printing is  resumed. This information can be entered on sheets taped on the out
side of the film box or recorded directly on the box. 

AUTOMATIC TRAY ROCKER 
. An automatic tray rocker is an optional piece of equipment that is convenient 
for dyeing matrices. The construction illustrated elsewhere has been found satis
factory for matrix sizes up to 16 x 20 inches. 

The rocker shoul d  be pivoted in the center as shown; hinging at the front or 
rear puts an unnecessary strain on the motor. For smaller matrices, the width of 
the tray rocker can be decreased if a suitable correction is made in the eccentric. 

1/10-HP 1 42 5 - TO 1 750-RPM �;· 
ELECTRIC MOTOR ______-- � � 

GEAR R E DUCTION BOX 

( R EDUCTION R A T I O  

100 1 TO 1 50 1 )  

FIGURE 5 
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1 - I N .  ECCENTRIC (TO PROVIDE 

TILT O F  1 IN.  I N  1 2  I N .  OF 

T R A Y  ROCKER TOP WIDTH)  
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CONTROLLING COLOR BALANCE 

Usually, some change in the first prin t  i s  desirable, either to correct for small 
errors in exposure or processing, or to satisfy personal preference as to print 
quality. Briefly, overall print density can be reduced by adding sodi um acetate 
to the rinse bath, or it can be increased slightly by adding acetic acid. Density 
in the high l ights can be reduced by adding Kodak Matrix H ighlight Reducer. 

REDUCING PRINT DENSITY 
One of the most useful controls in the dye transfer process is the addition of 
sodium acetate to the first rinse of one, two, or all three matrices. Equal treat
ment of all three matrices in the modified rinsing bath results in a lighter print. 

However, suppose that a print shows an overall m�tgent a  cast. The density of 
the magenta dye image can be reduced by adding 5 percent solution of sodium 
acetate only to the first acid rinse bath used with the magenta matrix.  Add 1 
to 10 milliliters of the 5 percent sodium acetate solution pe r 1 50 milliliters of the 
standard rinse solution. Dye the magenta matrix in  the usual manner. When lifting 
the matrix from the dye bath, drain i t  until the dye solution begins to run off 
in droplets before putting i t  in the acid rinse containing the sodium acetate. 
Agitate the dyed mat rix for 1 minute in the rinse; then put i t  in  the second acid 
rinse. More s.odium acetate or a longer time can be used to reduce the density 
further. 

In  this example, only the rinse for the magenta matrix should contain sodium 
acetate. Depending on the balance, it  may be necessary to add sodium acetate 
to the first acid rinse bath used with two of the matrices, perhaps with a difference 
in the sodium acetate concentration or in the time of treatment. 

Rather large amounts of dye can be removed from matrices by the use of 
sodium acetate. However. there is a serious decline in photographic quality if 
you attempt to salvage a definitely overexposed or unbalanced set of matrices by 
this means. 

To make sure of consistent results, the sodium acetate solution should be 
mixed fresh daily. 

REDUCING DENSITY IN H IGHLIGHTS 
When the test print is in good balance but  the highlights are tinted, add 5 to 1 0  
m i lliliters o f  a solution o f  Kodak M atrix Highlight Reducer R- 1 8  per 1 5 0  milli
liters of the first acid rinse used with the matrix carrying the color that tints the 
highlights. Agitate the matrix for 1 minute i n  the first acid rinse be fore placing 
it in the second rinse. If the use of sodum acetate is also necessary, the matrix 
highlight reducer can be used in the same first rinse bath, and either the time 
of rinsing or the highlight reducer concentration can be varied as required to 
produce the desired contrast. 

CHANGING CONTRAST 
As stated in the instructions packaged with the matrix films, the preferred method 
of contrast control is adjustment of the degree of acidity of the dye baths. How
ever, contrast can also be increased slightly by adding acetic acid to the first acid 
rinse bath. Add 3 to 1 0  milliliters of 28 percent acetic acid per 1 5 0  millil iters of 
the fi rst acid rinse bath. When removing the matrix from the dye bath, transfer 
it directl y  without draining, to the tray containing the rinse with excess acid 
The object is  to carry over a little dye into the rinse, so that the rinse bath 
becomes, in effect. a second dye bath. Agitate the matrix for 1 to 5 minutes in 
this bath, depending on the increase in  contrast needed, and transfer i t  to the 
second rinse. As in red ucing contrast, i t  may be necessary to modify the first 
acid rinse baths used with one, two or all three of the matrices. 

Assuming that the calculations involved in making a set of matrices were 
correct to within 5 or 1 0  percent, the use of extra acid usually provides ade
quate correction. If a greater contrast change is needed in one (or more) of the 
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dye images. t h e  matrix can be dyed i n  a modified dye bath prepared as described 
on the sheet packaged with the I -gal lon Kodak M atr ix  Dye Set or the 5-gallon 
s ize of K odak Matrix Dye a nd B uffer (Cyan).  

When many pri nts arc being made. the color b:i lancc of t h e  dye baths is 
mainta ined by use of the repleni,.;hmcnt  tech nique o u t l i ned i n  the data sheet 
packaged with t h e  Kodak M a t ri x  Dyes. 

SPECIAL PROCE D URES 

EXTRA R INSE TREATMENTS 
Somt imes a print shows a gradu a l  sh ift in color balance from one side of  t h e  
p r i n t  to the other. T h i s  effect .  k nown : i s  "'wedging." is usual ly  t h e  result  of non
u n i form processi ng.  

U n i form color bala nce can someti mes be restored by addit ional  r insing of 
one or more mat rices i n  an auxi l iary I percent  acid r inse cont a i n i ng sod i um 
acetate a nd K odak Matr ix  H ighl ight  Reducer R - 1 8 .  For example, if one side of 
t h e  print  i s  too yellow. t h e  corresponding side of the yel low matrix  can be g iven 
extra rinsing in the auxi l iary rinse bath after completion of the normal first acid 
rinse. The t i me of the extra r inse t reatment can be va ried across the fi lm by dip
ping the matrix in grad u a l ly and wi thdrawing it  gradual ly .  The act ion of the 
extra ri nse can be stopped at any t ime by placing t h e  matri x i n  t h e  second rinse 
bath.  

When a print  shows good color balance but has a n  excess o f  one color i n  a 
localized area. the chances are t h a t  one of t h e  negati ves or matrices d i d  not 
receive fu l l  development i n  t hat area. Agai n .  the correction is to rinse out some 
of the dye held by the corresponding matri x .  The r inse sol ut ion can be applied 
loca l ly  with a camel's-hair  brush . A l ternatively,  it  can be appl ied with a washing 
bott le  of the type sold by scient i fic s u pply houses for use i n  chemical  laboratories. 

EXTRA TRANSFERS 
I nstead of removing dye by a n  extra rinse t reatment,  i t  i s  sometimes advantageous 
to put add i t ional  dye into the picture. The contrast  of any of the dye images can 
be increased great ly by a second t ra nsfer from one of the mat rices. I t  is. how
ever. seldom desirable to t ra nsfer a second i mage of fu l l  s trengt h .  The amount 
of dye carried by the matr ix  can be adj usted by one of the fol lowing proced u res: 

I .  Redye the matrix briefly. A dyeing t ime in the range of 10 t o  3 0  seconds is  
usua l l y  sat isfactory. 

2.  Redye the matrix completely .. but  ri nse it afterward in  water t o  remove the 
dye from all areas except deep shadows. Then rinse i t  briefly in the holding bath.  

3 .  I nstead of redyeing the matrix,  ret u rn  i t  to the first acid rinse bath. to which 
has been added 10 to 15 m i l l i l i ters of 28 percent acetic acid per 1 50 m i l l i l i ters of  
ri nse solut ion.  The ri nse bath a l ready contains dye carried over from t h e  dye 
bath;  i f  necessary. add a few addi t ional  m i l l i l i ters of  dye solut ion.  Agi tate  the 
matrix i n  the ri nse bath for 3 to 4 min utes.  

When add i t ional color is requ i red only in cert a i n  areas, t h e  fol lowing pro
cedu re may be usefu l :  A fter the firsl t ra nsfer, c lean t h e  matri x  as usual ,  b u t  do 
not ret u rn  i t  to the dye hath.  l nstead, use a soft brush of s u i table size to p u t  
d y e  sol u t ion o n  the matrix  i n  t h e  areas where i t  i s  needed. Depending on t h e  
amount of addit ional color necessary, e i t h e r  a d i l uted d y e  solu t ion or the work
ing dye sol ut ion can be used. I n  e i ther case, the appl ication of dye shou l d  be 
fol lowed by the usual first and second acid rinses before the addit ional dye is 
transferred to the print.  

BLACK PRINTING DYE 
You can make a black pri n t ing dye for producing b lack-and-white prints from a 
s ingle  matr ix .  or for creat ing specia l  effects i n  a fu l l -color pri n t .  by d issolv ing 
t h e  neu t ral  compo1ient of Kodak R etouching Colors i n  I l i ter  ( 3 4  fl .  oz.) of  warm 
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water. Add 5 mill i l i ters of a 5 percent sodium acetate solution and 5 mill i liters 
of a 28 percent acetic acid solution. Dye and transfer the black matri x  the same 
way you wou l d  the separation matrices of a color print. 1f you wish higher con
trast from the black dye, double the amount of acetic acid. 

REMOVING SPOTS FROM MATRICES 
During the printing operation, matrices that ini t ial ly gave satisfactory results 
sometimes pick up gelatin specks or foreign articles, with the result that small 
spots of heavy dye density appear in  subsequent prints.  In  most cases, the specks 
can be removed by swabbing the matrix lightly with cotton whi le it i s  in the 
first acid rinse bath, provided the difficulty is discovered before the matrix has 
been transferred several t i mes and before i t  has been dried. 

Occasionally, however, the specks or part icles adhere so tenaciously that they 
cannot be swabbed off without damage to the surrounding gelatin. I f  a number 
of prints of the same subject are required, the fol lowing corrective procedure may 
prevent the necessity of remaking the matrices or retouching each print indi
vidually. 

Support the dyed and dried matrix on an illuminator; holding a sharp etching 
knife almost at right angles to the matrix, use a series of short, closely spaced 
strokes to break up the sol id clump of dye and blend it with its surroundings. 
The fi ne knife marks w i l l  not be dist ingu ishable on prints seen at normal view
ing distances. 

RETOUCHING 
Small l ight spots can be filled in  with d i luted dye transfer dyes, mixed, i f  neces
sary, to provide the proper color. Spott ing work can be done on either a wet or 
dry print. Best results are obtained by applying the dye with a small brush, 
gradually building up the dye density to match the surrounding area Spots in dark 
areas may require several applications, or undiluted dye transfer dyes can be used. 

Dark spots can be removed without damage to  the surface of the print by 
careful use of a permanganate bleach (Kodak Reducer R-2), followed by a 1 
percent sodium bisulfite sol ution and rinsing. Then add color to match the sur
rounding area. 

An etching knife can be used on prints to remove plus-densit ies .  After exten
sive etching, i t  may be necessary to rub the area clown with Kodak Abrasive 
Reducer and spray it with lacquer to h ide the difference in surface texture. 

SELECTIVE DYE BLEACHING 
Occasionally. i t  may be desirable to bleach i nd ividual dyes i n  prinis. The fol
lowing procedures work fairly well for experienced operators. 

To remove cyan dye, use a weak sol ution of potassium permanganate (about 
114 percent). Do not add acid to the solution and do not use a permanganate 
concentra tion h igh enough to leave a brown stain. You can remove a slight brown 
stain with I percent sodium bisulfite solution. 

To remove magenta dye, use undi l uted Kodak Photo-Flo 200 Solut ion. Apply 
the solution with a cotton swab. 

To remove yel l ow dye, use a 5 percent solution of sod ium hypochlorite. Alter
natively, use a commercial bleach, such as Clorox or 1 0 1 ,  full strength. 

After any of these bleach treatments, rinse the treated area with I I 10 percent 
acetic acid and then blot it off. 

M OUNTING 

MOUNTING PRINTS 

' 

Dye transfer prints made on Kodak Dye Transfer Paper can be mounted satis
factorily with Kodak D ry Mounting Tissue, Type 2. This tissue is coated on 
both sides with a thermoplastic resin which fuses both the mounting surface and 
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the print w ith improved adhesion at lower temperatures and press times. This 
i m proved product can be used for mount ing prints that are o n  either resin- or 
conventional paper base. Follow the instructions careful l y  for best results. 

I t  i s  important to start with the dry mounting press set for the recommended 
temperature range and platen pressure: 

Temperature Range: 82 to 99°C ( 1 80 to 2 1 0" F). 

Platen Pressure: sufficient to bond the print, tissue, and mount together i n  

fi r m  contact. 
Check the set t i ngs on the press occasionally to be sure they remain correct. 
For occasional work, i f  a press is not available, an automatic electric i ron can 

be used. Start at the lowest temperature sett ing in the synthetic fabric range, and 
adjust the temperat ure as necessary. Since set t i ngs may vary, a test should be 
made to be sure that the iron i s  hot enough to activate the adhesive but not so 
h ot as to scorch or bliste r  the print. 

After a print is  adhered to the mounting board, p l ace i t  face down on a cool, 
flat  surface u nder weight to cool. 

If you have t rouble d ry-mounting dye transfer prints, the l ist  below may be 
of  assistance. 

You can a lso use adhesives that h ave good adhesion properties. no deleterious 
effect on dye stability, and resistance to bl istering and wrinkl ing as bonding 
agents. The following brands meet these spec i ficat ions: Cascorez G . R.C.-7-
Borden Chemical Company, Arabol Department, 1 829 54th Avenue,  Cicero, I l l i
nois 60650; Special #67 G.V. Padding Compound-Harad Chem ical Company, 
2076 East 22nd Street. Cleveland, Ohio 44 1 1 5; Elmer's G l ue-Al l-Borden Chemi
cal Company, New York, N .Y. 1 00 1 7 ; Srntch Sprament (Cat.  No.  6060). 3 M  
Company, Adhesives. Coati ngs, and Sealers D i v ision, 3 M  Center, St. Paul, 
Minnesota 5 5 1 0 1 .  

Since Eastman Kodak Company has n o  control over the manufac t u re o f  these 
adhesives, you should make your own tests and evaluat ions. 

Problem 
Blisters 

Poor bonding 

D u l l  spots on ferrotyped print surface 

Bu bbles beneath print 

LACQUERING 

Cause 

Excessive platen heat or moisture i n  

print or  mount 

Insufficient heat  or  t ime 

Moist u re i n  cover sheet 

Uneven pressure in  press 

You can enhance and protect the appearance of dye t ransfer prints (and dye 
t ransfer ' "day-n igh t" prints on Kodak Dye Transfer Fi l m )  by coat i ng them with 
one of a number of lacquers avai lable from photo dealers . These lacquers are 
made especial ly  for photographic use. By varyi ng the type of lacq uer . di lu t ion.  
and method of appl icat ion. yo11  can achieve a variety of su rfaces rangi ng from 
glossy to matte  and including stipple and brush effects. Lacquering helps  protect 
the surface from abrasions, fingerprints, atmospheric contaminants, humidi ty ,  
and dirt .  You can clean a lacquered print  by wiping i t  with a damp c loth.  

MOUNTING BEHIND G LASS 
I f  prints are framed behind glass. a s l igh t  separation shou ld bi: maintai ned be
tween the print su rface and the glass to prevent the print from adhering to the 
g lass. This is usu:1 l l y  accompl ished by placing a cardboard mat aro u nd the print .  
Even with a mat  separa tor . the print may curl  and touch the  g lass; preferah ly ,  
drymount the p ri n t  to heavy cardboard to keep i t  flat in  the  frame.  Coat ing the 
print with lacquer w i l l  a lso help keep the su rface from adhering to the glass. 

( Co11ti1111ed 011 followi11g page) 
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MOUNTING TRANSPARENCIES 
Dye transfer "day-night" prints on Kodak Dye Transfer Film can be mounted 
and displayed in the same manner as large transparencies. 

Although dye transfer "day-night" prints are less prone to dye-fading than 
transparencies made by other systems, they should be protected from heat humid
ity, atmospheric contaminants, and u ltraviolet radiation. In addition to la�quering, 
this can be accomplished by laminating with ul traviolet-absorbing plastic sheet
ing, or by sandwiching in gla�s. Adequate ventilation of the l ight box used to 
i l luminate the print is important as well .  

FORMULAS FOR SPECIAL DYE TRANSFER SOLUTIONS 

1 PERCENT ACETIC ACID SOLUTION 
Add I part Kodak G lacial Acetic Acid to 1 00 parts water or I part 28 percent 
acid to 27 parts water. Use . JO ml of glacial acetic acid per 1000 ml of water (1 Y.i 
fl. oz. per gallon) or 37 ml of 28 percent acetic acid per 1 000 ml of water (4}� 
fl. oz. per gallon). 

KODAK MATRIX HIGHLIGHT REDUCER R-18 
Add 1 .2 grams ( 1 8  grains) of sodium hexametaphosphate or Calgon to I liter 
t 32 fl. oz.) of water at about 32 ' C (90°F) (Modify according to the hardness of 
your water supply.) 

KODAK MATRIX CLEARING BATH CB-5 
To prepare stock solution, add 20 grams (0.7 oz.) of Kodak Anti-Calcium and 
48 milliliters ( 1 .6 fl. oz.) of ammoni um hydroxide to I l iter (32 fl. oz. )  of water 
at 3 2 ° C  (90°F). To prepare working solution, di lute I part stock solution in 1 1  
parts water. 

5 PERCENT SODIUM ACETATE SOLUTION 
Dissolve 5 grams of Eastman Sodium Acetate (anhydrous) [CAT. No. T227]*  
in  a small amount of warm water and add water to make J OO mil l i l iters; or dis
solve I oz. of sodium acetate in a small amount of warm water and add water 
to make 20 fl. oz. 

* Unlike photographic products, which are distributed solely through photo deal
ers, Eastman Organic Chemicals are available through laboratory supply houses 
or on direct order from Eastman Kodak Company, Eastman Organic Chemicals. 
Rochester, New York 1 4650. These chemicals are neither i ntended nor sold for 
household use. Catalog numbers should be given i n  the order. 
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EASTMAN KO DA K MOT I O N  P I CTU R E  F I LM 
PLUS-X Negative 5231 Exposure I ndex - Daylight-SO, Tungsten - 64 

A high speed, fine grained negative material for general interior pho tography and for 
exterior photography under average lighting conditions. This film represents an excellent 
balance between the maximum desirable speed for most purposes and the finest grain 
obtainable at that speed. It i s  widely used for general production work and is also 
suitable for making composite projection background scenes, since its speed is sufficient 
to permit the use of small apertures in order to secure good depth of field .  

DOUB L E-X Negative, 5222 Ex posure I ndex - Daylight-250, Tungsten 200 

A high speed negative material suitable for general production use either outdoors or in 
the studio. This film represents a major advance in  speed-granularity ratio over materials 
previously available . I t  finds application in both exterior and interior photography under 
adverse lighting conditions and will be especially preferred where greater set-lighting 
economy is desired. I t  is also useful where greater depth of field is wanted without an 
increase in illumination level. 

4-X Negative, 5224 E xposure I ndex - Daylight-500, Tu ngsten-400 

An extremely high speed negative material of medium graininess. 1 t is particularly 
suitable for newsreel work and for exterior and interior pho tography under adverse 
lighting conditions. I t  is also useful where it is desired to obtain great depth of field 
without an increase in illumination.  

35mm E ASTMAN T E L EV I S I ON R ECOR D I N G  & SOUN D R E CORD I N G  
F I LMS 

Television Recording, 5374 

Designed for photographing television picture tube images to provide a motion picture 
record of television programs. Picture tubes with either P-1 1 (blue) or P- 1 6  (ultraviolet) 
type phosphors may be photographed satisfactorily using this film. The film yields a 
negative image. !t can also be used in making low-contrast prints from kinescope 
recordmgs. 

F ine G rain Sound Record ing, 5375 (Variable Area) 

Designed especially for use with variable-area sound recording equipment. When 
exposed to high density it can be printed onto black-and white posit ive films such as 
Eastman Fine Grain Re lease Positive 5 3 02/7302 or onto color films such as Eastman 
Color Print Film 5 3 85/7385 , Eastman Reversal Color Print Film 7 38 7 ,  or Eastman 
Ektachrome R Print Film 5 3 89/7 3 89.  
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35m m  EASTM AN BLACK-AND-W H I T E  I NT E R M E D IATE F I LMS 

Fine G rain Du plicating Panchromatic Negative, 5234 

A low-speed panchromatic negative m aterial with extremely fine grain and very higll 
resolving power, coated on the same type of gray base used for panchromatic camera 
negative materials. It is a companion to Eastman Fine Grain Duplicating Positive F ilm 
5 366/7366 and produces duplicate negatives equal in tone rendering and printing detail 
to the original negative. The panchromatic sensitivity of this film also permits it to be 
used in making black-and-white separation negatives from color positives where archival 
protection masters are required. 

Panchromatic Separation, 5235 

A black-and-white panchromatic material having very low granularity and capable of 
giving high definition. It i s  intended primarily for making separation positiv�s from color 
negative originals such as those made on Eastman Color Negative Film 5 254 . When 
processed in conventional negative-type developers, low to medium contrast can be 
obtained. 

H igh Contrast Positive 5362 

A high contrnst medium speed positive material with very fine grain and high resolving 
power. Halation protection is  provided by an antihalation undercoat . The film is 
approximately five times as fas t  as Eastman Fine Grain Release Positive Film 5 3 02/7 3 0 2 .  
This high contrast film i s  useful for titles, silhouette mattes, and any high contrast 
application. 

F i ne G ra in  Dupl icating Positive, 5366 

A low speed blue-sensitive positive material with m i cro-fine grain and very high 
resolving power. It is designed for making m aster positives from black-and-white camera 
negatives. Used with Eastman Fine Grain D uplicating Panchromatic Negative Film 
5 234/7 234 , excellent duplicate negatives can be made. 

35mm EASTMAN BLAC K-AN D-WH I T E  P R I NT F I LMS 

Fine G rain Release Positive, 5302 

An extremely fine-grain h igh -resolution film for general black-and-white release 
printing. This film i s  also useful for making negative and positive titles ,  dubbing prints 
for sound, and making kinescope recordings from negative television-tu be images. A gel 
overcoat protects the emulsion against scratches and abrasions during handl ing. 

Di rect MP, 5360 

A low-speed orthochromatic film of micro-fine grain ultrahigh resolving power and 
medium contrast .  It can be used for making prints from any black-and-white, or color 
positive when release print quality is not require d .  E specially useful for making work 
prints and musical scoring prints for editing purposes. It can also be used for making 
direct duplicates of black-a.nd-white negative s .  
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35mm COLOR CAM E R A  F I LMS 

Eastman Color Negatives, 5254 
Exposure I ndex Tungsten 1 00 
Dayl ight 64 with No. 85 f i l ter 

A high speed camera color film designed for use in tungsten light and , with an 
appropriate filter, in daylight. This film has excellent sharpness, fine grain, and wide 
exposure latitude. Dye-couplers in the emulsion layers act as built-in color masks after 
the film is processed and ensure good color reproduction in release prints  made from the 
color negative. 

Kodak Ektachrome MS, 5256 E xposure I ndex-Day l ight 64 

A color reversal film for daylight .  I t  h as moderate speed, extremely fine grain, good 
sharpness. It is intended primarily for direct proj ection, but acceptable prints can be 
made on the following : D irect prints:  Eastman Reversal Color F ilm 7 3 87 , Eastman 
Ektachrome Reversal Print Film 5 3 86/7386 ,  or Eastman Ektachrome R Print F ilm 
53 88/7 3 8 8 .  Negative/Positive : Eastman Color Internegative Film 5272/ 7 27 1 and 
Eastman Color Print Film 5 385/7 3 8 5 .  

Kodak Ektachrome E F ,  5242 (Tu ngsten) 
E xposure I ndex Dayl ight-SO with No. 85 F i lter Tungsten-125 

A high speed reversal color film for tungsten where sufficient exposures can be 
obtained with lower speed films. It is useful for industrial films with existing light ,  and 
many night time sports events, as well as color newsreel work . It can be exposed at 
effective speeds ranging from V2 to 2 times the normal exposure indexes with l i t tle loss in 
quality . F or emergencies the index can be increased 4 to 8 times if the laboratory is 
notified. While intended primarily for direct projection, it can be duplicated if necessary. 

Kodak Ektachrome E F ,  5241 ( Daylight) 
E xposure I ndex, Daylight 1 60, Tungsten (3200K with SOA) -40, (3400K with 808)-50 

A high-speed reversal film for daylight when level of illumination is  low or for 
high-speed photography where sufficient exposure cannot be obtained with lower-speed 
emulsions. It can be exposed V2 to 2 times normal exposure with l i ttle loss in quality. For 
emergencies it can be exposed at 4 to 8 times the normal exposure index if  the 
laboratory is notified. While intended for direct projection color duplicates can be 
made. 

35 mm EASTMAN COLOR I N T E R M E D I AT E  F I LMS 

Color R eversal I ntermediate, 5249 

Designed for making duplicate negatives from negative originals in o ne printing stage 
instead of the two stages usually required for duplication. The duplicate negatives made 
this way h ave an effective reproduction contrast near unity, and built in color correcting 
masks are incorporated ensuring good color reproduction. 

Color I ntermediate, 5253 

Designed for producing color master positives and color duplicate negatives from 
camera originals made on Eastman Color Negative Film 5 254/725 4 .  Reproduction 
contrast i s  close to unity, maintaining the contrast close to that of the original negative. 

Col or I nternegative 527 1 

A low-contrast low-speed film with good sharpness and low granulairty designed for 
making internegatives from color originals on Eastman Ektachrome Commercial F ilm 
7252 .  The internegatives can then be printed upon Eastman color print films 5 3 8 5 ,  
7 3 85 ,  o r  7 3 80.  
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35mm EASTMAN COLOR P R I N T  F I LMS 

Eastman Color P r i nt,  5385 

A multilayer color film for making color release prints from original color negatives, 
color duplicate negatives, color internegatives derived from color reversal originals, or 
black and white separation negatives. 

Ektachrom e R eversal Print, 5386 

For color prints from originals m ade on Ektachrome MS ,  ER, and EF films. It can be 
used for making prints from Eastman Ektachrome Commerical Film 7 2 5 2 .  It is not 
intended for original exposures in the camera. 

Ektachrome R P ri nt F i l m  5389 

F or making color prints from originals m ade on Kodak Ektachrome MS Film 
5 256/7256 ,  Kodak Ektachrome EF film 5 24 1/ 7 24 1  and 5 242/724 2 ,  but not 
recommended for u se with Eastman Ektachrome Commerical Film 7 2 5 2  because the 
contrast would be too low. 

Note : The following 35mm Eastman films are available with 16mm,  8mm, and Super-8 
perforations: Color Reversal Intermediate , 7 249 ; Color Intermediate, 7 25 3 ;  Color 
Internegative, 7 27 1 ;  Color Print ,  7 3 8 1  Color Print, 7 3 8 5 ; Fine Grain D uplicating 
Panchromatic Negative, 7 234 ; Panchromatic Separation, 7235 ; Fine Grain Sound 
Recording, 7 3 75 (Variable Area) ; Fine Grain Release Positive, 7 3 0 2 .  

T h e  following fi l m s  are available i n  wide format : Eastman Color Negative, 5 254 
(65mm) ; Color Reversal I ntermediate , 5 249 (65mm);  Color Intermediate, 5 25 3  (65mm) ; 
Eastman Color Print ,  5 3 85 ( 70mm) ; Panchromatic Separat ion , 5235  (65mm).  

35m m L E A D E R  

Eastman Clear, 5980 (Th ick ness .005")  

Clear, transparent ,  uncoated suppor t .  

Eastman B lack-and-White Opaq ue,  5981 (Thick ness .0083" 

Opaque, black on one side " 'd white on the other . Satisfactorily for use in various types 
of processing machines. 

Eastman G reen, 5982 (Thickness .0095") 

A green transparent uncoated support. Recomm ended for use in processing machines 
where long leader life is desired. 

Eastman Lightstruck Opaq u e  F i l m  5995 

Exposed film on gray or clear base which, when processed in a positive type developer, 
yields a density of approximately 3 .5 or higher. 

Eastman L i gh tstruck Write-on F i l m  5996 

Exposed, clear-base film of low rawstock density suitable for use as leader on printing 
originals. 
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16mm EASTMAN B LAC K-AN D-WH I T E  N EGATIVE CAM E R A  F I L MS 

PLUS-X, Negative, 7231 
Exposure I ndex Daylight-80 Tungsten-64 

High Speed , extremely fine grain negative film for general production use both 
outdoors and in the studio. 

DOU B L E - X  Negative, 7222 
Exposure I ndex Dayl ight-250 Tu ngsten-200 

A high-speed negative film ,  representing the latest advances in speed-granularity ratio. 
Suitable for both exterior and interior photography under difficlut lighting conditions. 

4-X, 7224 
E xposure I ndex Daylight-500 Tungsten-400 

An extremely high-speed negative film suitable for both exterior and interior 
photography under difficult lighting conditions. Particularly suited for newsreel work 
and where i t  is desired to obtain great depth of field without increased illumination. 

1 6m m  KODAK B L AC K-AND-WH I T E  R EV E RSAL CAM E R A  F I LMS 

P L US-X Reversal ,  7276 
Exposu re I ndex Dayl ight-50 Tungsten-40 

A medium speed reversal type panchromatic film suitable for general exterior 
photography and for indoor work where ample artificial light is available. W hen 
processe� by reversal methods, i t  yields a positive image having good contrast and 
exceptionally low graininess. I t  is also useful for television photography for either studio 
work or kinescope recording. 

T R l -X Reversal , 7278 
Exposu re I ndex Dayl ight-200 Tu ngsten- 1 60 

A high-speed reversal panchromatic film suitable for general interior photography with 
artificial light, available spooled for high-speed cameras and for the regular 16mm 
motion picture cameras used in news, industry and sport s photography. I t  can also be 
used under daylight conditions, and is particularly useful for m aking sports pictures at 
regular speed or slow-motion pictures in weak light or late in the day . 

4-X Reversa l .  7277 
Exposure I ndex Dayl ight-400 Tungsten-320 

A high-speed reversal panchromatic film having twice the speed of Kodak Tri-X 
Reversal F i lm.  Especially suitable for photographing news and sports events under 
limited available light conditions, and for high-speed photography.  

1 6m m  EASTMAN T E L EV I S I O N  A N D  SO U N D  R ECOR D I N G  F I LMS 

Television Recording, 7374 

In tended for making kinescope recordings of television programs using monitor tubes 
having either P-1 1  ( blue) or P- 1 6 ( ultraviolet) phosphors. Can also be used for making 
low-contrast prints for either kinescope or regular production negatives when such prints 
are needed for television transmission. 
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F i ne G rain Sound R ecording, 7375 (Variable Area) 

Designed for variable area sound recording u sing a tungsten light source. Can also be 
used for direct playback purposes. 

16mm EASTMAN BL ACK-AN D-WH I T E  I NT E R M E D I AT E  F I LMS 
Fine Grain Dupl icating Panchromatic Negative, 7234 

A low-speed panchromatic duplicating negative material of extremely fine grain and 
high resolving power. It produces duplicate negatives equal in tone rendering and 
printing detail to original negatives. 

· 

Panchromatic Separation, 7235 

A very fine-grain film intended for making black-and-white separation positives from 
color negatives, such as those made on Eastman Color Negative Film. 

High Contrast Positive, 7362 

A high-contrast material used for making negative and positive titles, silhouette masks 
for process work, and traveling mattes for printer light control. 

F i ne G rain Dupl icating Positive, 7366 

A yellow-dyed m aster positive material having micro-fine granularity and very high 
resolving power. 

16mm EASTMAN BLAC K-AN D-W H I T E  P R l l\fT F I LMS 

Fine G rain R elease Positive, 7302 

A film for general black-and-white production release printing. Also useful for making 
negative and positive titles ,  dubbing prints for sound, and kinescope recordings from 
negative tube images. 

Di rect MP, 7360 

A low-speed orthochromatic film of micro-fine grain, ultrahigh resolving power, and 
medium contrast. It can be used - for m aking black-and-white prints of any 
black-and-white or color positive when release print quality is not required. Especially 
useful for making work prints and musical scoring prints for editing purposes. It can also 
be used for making direct duplicates of black-and-white negatives. 

Reversal Black and White Print F i lm 7361 

A black-and-white reversal film intended for making prints from black-and-white or 
color positive originals. S uitable for making work prints for editing purposes. Can be 
processed in same solutions as used for other black-and-white reversal films.  

KODAK SUPE R 8 F I LMS FO R CART R I D G E  M OV I E  CAM E RAS 
PLUS-X Reversal 7276 
(See 1 6  mm above) 
Exposure I ndex Daylight-SO Tungsten-40 

T R l -X Reversal 7278 
(See 1 6mm above) 
Exposure I ndex Daylight-200 Tungsten- 1 6 0  

4 - X  Reversal 7277 
(SEE 16 mm above) 
Exposure I ndex Daylight-400 Tungsten- 3 20 
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KODAK DO U B L E  SUPE R 8 F I LMS F O R  MOV I E  CAM E R AS 

PLUS-X Reversal, 7276 
(See 1 6mm above) 
Exposure I ndex Daylight-SO  Tungsten-40 

T R l -X Reversal, 7278 
(See 1 6mm above) 
Exposure I ndex Daylight-200 Tungsten - 1 60 

4-X Reversa l ,  7277 
(See 1 6mm above) 
Exposure I ndex Dayligh t-400 Tungsten-320  

L E AD E R  16mm A N D  8mm 
(35mm leader listed above) 

Eastman Clear, 7980 (Thickness .005") 

Clear, transparent, uncoated support. ( 1 6mm) 

Eastman G reen, 1982 (Thickness .0095") 

A green, transparent uncoated support, recommended for use in processing machines 
where long leader life is desired.  ( l 6mm) 

Kodak White Movie, 7985 (Thickness .006") 

White, opaque, suitable for leader and trailer use on release prints. ( 1 6mm and 8mm ) 

Kodak Tapered Process ing, 7987 (for Super 8 and 1 6mm F i l ms) 

A 27-inch long white tapered leader supplied in 1 00 ft. rolls on a 1 6mm type T plastic 
core (2  inch O .D .) for splicing 8mm and 1 6m m  master reels for processing. 

Eastman Ligh tstruck Opaque F i lm 5995 

Exposed film on gray or clear base which, when processed in a positive type developer, 
yields a density of approximately 3 .5 or higher. ( 16mm) 

Eastman Lightstruck Write-on Film 5996 

E xposed clear-base film of low rawstock density suitable for use as leader on printing 
originals. ( 1 6mm)  
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1 6m m  CO LO R CAM E RA F I LMS 

Eastman E ktachrome Commercial, 7252 
Exposu re I ndex Daylight 16 with No. 85 fi l ter, Tungsten-25 

Provides low-contrast color original from which a color release print of good projection 
quality can be made on Eastman Reversal Color Print Film 7 3 8 7  or on Eastman Color 
Print F ilm 7 3 85 through Eastman Color I nternegative Film 7 27 1 .  

Eastman Color Negative, 7254 
Exposure I ndex Dayl ight 64 and N o. 85 filter, T ungste n - 1 00 

A h igh-speed multilayer color film suitable for both exterior and interior photography.  
B alanced. for 3 200K tungsten lamps but can be used iri daylight with Kodak Daylight 
Filter No. 8 5 .  

Kodak Ektachrome MS, 7256 
Exposure I ndex, Daylight-64 

Medium-speed daylight-balanced camera film which yields a processed color positive 
intended primarily for direct projection. Color prints may be made from the original, 
and while not ideal in every respect, they are acceptable for many purposes. 

Kodak Ektachrome E F ,  7242 (Tungsten) 
Exposure I ndex Dayl ight-80 with N o. 85 F i l ter, Tungsten- 1 25 

H igh-speed fine-grain color film balanced for tungsten illumination at 3 200 K .  Used for 
industrial films under existing plant illumination, for photography of various nighttime 
sporting events, for h igh speed photography and newsreel work. 

Kodak Ektachrome E F ,  7241 ( Daylight) 
Exposure I ndex Day l ight-1 60 

Daylight balanced color film, companion to Ektachrome EF , 7 242 above . Designed for 
low-level illumination conditions or high speed photography where sufficient exposure 
cannot be obtained with slower speed color reversal films. The processed color original is  
suitable for direct projection, or when required, color prints can be made. 

16mm EASTMAN CO L O R  I N T E R M E D I AT E  F I L MS 

Color R eversal I ntermediate, 7249 

A multilayer color film designed for making duplicate negatives from Eastman Color 
Negative originals in one printing stage. 

Color I ntermediate, 7253 

A multilayer color film suitable for u se in preparing both color master positives and 
color duplicate negatives from originals on Eastman Color Negative Film. Eliminates the 
need for making black-and-white separation positives except where protection of the 
original against fading is desired .  

Color I nternegative, 727 1 

A multilayer color film for use as an intermediate material for preparing color prints in 
1 6mm width from reversal type 1 6mm color originals, such as those made on 
Ektachrome Commercial and Kodachrome II films. 
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1 6mm EASTMAN COLOR P R I N T  F I LMS 

Eastman Color Print, 7381 

Multilayer color film designed for making 8mm color contact prints from Eastman 
Color Internegative Film or for 8mm reduction prints from color negatives or color 
internegatives. 

Eastman Color Pr int ,  7385 

U sed for making color contact prints from Eastman Color l nternegative Film or for 
reduction color prints from 35mm Color Negatives or color internegatives. 

Reversal Color Print, 7387 

Intended for making duplicates in color of 1 6mm originals on Ektachrome Commercial 
and Kodachrome II films. 

Ektachrome Reversal Pri nt, 7386 

Color reversal print material designed as a companion film to Ektachrome MS Film 
7 256 .  The same solutions and technique can be used for developing both materials. The 
film can also be used for making prints from originals on Ektachrome Commercial and 
Kodachrome I I  Films. 

Ektachrome R Print F i l m ,  7389 

Color reversal print film designed to be compatible with Ektachrome EF Films 7 24 1  
and 7 24 2  and Ektachrome M S  Film 7 25 6 .  I t  i s  recommended that all four materials be 
processed in the same chemical formulations (Kodak ME-4 Process) with a reduced 
development time for the 7 3 89 film.  

Eastman C o l o r  P r i n t  F i l m  7380 (Super 8 and 8m m) 

For making super 8 and 8mm color release print s  from original color negatives,  color 
dupe negatives, color internegatives, or B&W separation negatives. 

KODA K DOU B L E  SUPE R 8 F I LMS F O R  MOV I E  CAM E RAS 

Ektachrome E F ,  7242 (Tungsten) 
Exposure I ndex, Daylight-SO with 85 F i lter, Tungsten- 1 25 

H igh-speed fine-grain reversal color film designed for projection . 

KODA K  SUPE R 8 F I LMS FO R MOV I E CAM E R AS 

KODAK E KTACHROME 1 60, TYPE A ASA-Tungsten - 1 60, Day l ight- 1 00 
A high speed color film designed for existing artificial light exposure without a filter 

and for daylight exposure with a KODAK Filter No. 85 .  Available in Super 8mm 
Cartridges only. 

KODAK E KTACH ROME 40, TYPE A ASA-Tungsten (3400 K)-40, Daylight-25 
A medium-speed color film designed for tungsten exposure without a filter and for 

dayligh t exposure with a KODAK Filter No. 85 .  Available in Super 8mm cartridges only . 
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M I X I N G  D E V E LOPER AND F I X I NG SOLUTIONS 

It  is a good general rule to mix the chemicals in the order given in the formula. Certain 
ingredients in any developer or fixing bath serve to protect other ingredients, either from 
aerial oxidation or from reacting with each other. Thus the sulfite in a developer protects 
the developing agents, Elon and/or hydroquinone, from both aerial oxidation and 
reaction with the sodium carbonate, or other alkali. Therefore, if the alkali is  added to 
the solution of the developing agents before the sulfite is added, the bath will usually 
become discolored and practically inert as a developer. Generally the sulfite is  dissolved 
first, followed by the developing agents and the alkali ; however, since Elon is practically 
insoluble in a sulfite solution ,  developers containing Elon are usually prepared by 
dissolving the Elon first ,  followed by the sulfite, hydroquinone, and alkali in that order. 

When large quantities of developer are prepared, some oxidation of the Elon may take 
place before the sulfite is added. In this case, it is usually the best practice to dissolve a 
small part of the sulfite, insufficient to cause precipitation of the Elon, first,  after which 
the Elon is dissolved, followed by the remainder of the sulfite and the other ingredients. 

I n  preparing fixing baths containing an acid hardener, it should be remembered that 
the sulfite protects the hypo from decomposition by the acetic acid, while alum 
precipitates from solutions not containing the acid. For this reason, it is equally 
important to observe the correct order of mixing in preparing hardening fixing baths. 
The preparation of fixing baths containing chrome alum is even more critical, and 
instructions concerning the order of mixing and the stirring and temperature must be 
closely followed. 

If clean water and pure chemicals are used , it is usually unnecessary to filter the 
solutions. If any amount of sediment is noticed, however, the solution should be filtered 
before storage or use. While cotton in a glass funnel will do an efficient job of filtering, 
the process m ay be expedited by the use of a suction pump attached to the water faucet, 
a large filter flask, and a rapid filter paper in a B uechner funnel. 

Kodak Sodium Sulfite, desiccated, is specified in Kodak formulas. In those formulas 
specifying sodium carbonate, the use of Kodak Sodium Carbonate, monohydrated, is  
recommended. 

MEASU R E MENT OF SMAL L  QUANTI T I ES 

Since the usual studio balance is not sensitive to fractions of a gram or to 1 or 2 grains, 
accuracy the measurement of small quantities m ay .  be obtained by preparing a 1 0% 
solution and using that as required. A 1 0% solution, for example, of potassium bromide 
(or of any other chemical) contains 1 0  grams of the chemical in 100 ml of water, hence 
1 0  ml of the solution which is easily measured, contains exactly 1 gram, 1 ml contains 
1 / 1 0  of a gram, etc. 

To prepare a 1 0% solution correctly, dissolve 1 ounce of the chemical in about 8 
ounces of water; after it is completely dissolved, add sufficient water to make the total 
volume 1 0  ounces. If the 1 ounce of chemical is dissolved in 10 ounces of water, the 
total solution volume will be more than 10 ounces and it will not be a 1 0% solution. I n  
metric measure, to prepare a 1 0% solutio1i, dissolve 1 0  grams of the chemical in about 8 0  
m l  of water; after i t  has dissolved , add sufficient water t o  make a to tal quanHty 1 00 ml.  

STO RAGE O F  SO LUTIONS 

Most stock solutions have good keeping qualities when stored in tightly corked bottles 
when are practically full. A partly filled bottle contains a good deal of air, which will 
cause the developer to oxidize ; hence it is a better practice to store stock solutions in 
several small bottles rather than in one large one. The entire contents of a small bottle 
can be used at one time, leaving the remaining bottles undisturbed. 

Developers which are stored in developing tanks should be covered by a floating lid 
made either of wood, or, in the form of a shallow boat, of Kodacel sheeting. After 
removing the lid, the surface of the developer should be skimmed with a clean blotter to 
remove any incrustation before the developer is used. 

(continued on following page) 
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TIME OF DEVE LOPME NT 

The length of time during which an exposed film must remain in the developer depends 
upon a number of factors. Certain types of film emulsion require more development 
than others to produce equal contrasts. With any particular emulsion, the controlling 
factors are as follows: 

a) The activity of the developer 
b) The temperature of the developer 
c) The degree of agitation of either the materials or the solutions. 

In addition, certain workers require a higher contrast than others, depending on the type 
of work they are doing. 

TH E USE OF R E PLEN ISH E RS 

In large-scale processing, it is not economical to attempt to use a developer to the 
practical exhaustion point and discard it. Usually the quality of the image falls off 
seriously long before the exhaustion point is reached, and discarding the developer at 
this stage is  wasteful. For this reason, replenishers are usually resorted to in commercial 
processing. The strength of the replenishers is usually so adjusted that they may be 
added to the tank to replace the developer carried out on the processed films; thus it is 
only necessary to maintain the level of the tank at a fixed point to maintain the activity 
of the developer at its normal degree. Where changes occur in spite of replenishment 
under these conditions, it is the custom to change the strength of the replenisher until 
the activity of the developer does remain constant under working conditions of 
developer loss and replacement. 

Replenishment is also applied to small-scale work with low-energy fine-grain developers 
which fall off markedly in strength even with intermittent use. In this case, however, 
little developer is lost in processing, and the rule is to add a measured amount of 
replenisher to the stock bottle before returning the developer to the bottle. Any surplus 
of used developer is then discarded. 

The exact strength and quantity of replenisher required varies with different formulas ; 
specifications for the recommended replenishers and recommended procedures for their 
use will be found following the respective developer formulas. 

Replenishment of developers cannot be carried to an extreme,  however, due to the 
accumulation of silver sludge, dirt, and gelatin in the working bath. Working developers 
should be discarded at the first sign of stain, fog, or instability. 

THE USE OF P R EPAR E D  DEVELOPERS 

Most of the Kodak developers are available in  packaged form, as  indicated by the 
symbol + following the Kodak formula number. 

The ingredients and proportions of many of these formulas will be found in the 
following pages. In addition, Kodak supplies a number of developers in packaged form 
for which formulas are not published. Where possible, data for the use of these 
developers is given in this section. A large measure of convenience results from the use of 
packaged developers, as well as assurance of accuracy in mixing. 

H I G H-TEMPE RATU R E  DEVE LOPMENT 

A number of procedures are given for processing at elevated temperatures. While it is 
recommended that processing be carried out at between 65° and 7 5 °F ( 1 8° to 24°C), it 
is recognized that this cannot always be done, and special precautions make it possible to 
carry out the processing of films at higher temperatures .  

At  temperatures up to  90°  to  95°F ( 3 2° to  35°C) processing can  safely be carried out 
with the addition of sodium sulfate · (not sulfite) to the developer and suitable 
precautions in fixing and washing. Information on this procedure will be found in this 
section. 

(continued on following page) 
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In emergencies, at temperatures as h igh as 1 1 0°F (43°C) processing may be carried out 
by prehardening the film in the special prehardener bath Kodak SH-5 .  Full instructions 
for the use of this prehardener, and necessary adjustment in development time , are given 
under this heading. 

RAPID F I LM PROCESS I N G  

I n  military and newspaper work, i t  is sometimes essential to  complete a negative as 
quickly as possible. This is usually accomplished by the use of a highly concentrated 
developer such as Kodak D-19 or Kodak D-7 2  and by taking advantage of certain means 
of shortening fixing and washing times. 

For rapid processing in fresh hypo, fixing may be considered complete when the film 
has cleared. Constant agitation and a rapid fixing bath, such as Kodak F-7 , decrease the 
fixing time considerably. Kodak F-7 contains approximately 3 pounds of sodium 
thiosulfate per gallon, with the addition of ammonium chloride and the standard 
hardener as used in Kodak F -5 .  It has a shorter fixing time and a considerably greater life 
than the conventional fixing bath. 

Processing is  completed by washing the film a few minutes in a rapid stream of water, 
and drying with a blast of warm air, directed against both sides of the film. 

To hasten drying and prevent water marks on the negative , both sides should be wiped 
with a chamois or a viscose sponge. Rapid drying can also be obtained by one of the 
following methods: 

1 .  Treat the film in a saturated solution of potassium carbonate, which will remove 
the water and leave the film dry enough for printing. The film must later be 
rewashed to remove the potassium carbonate, after which it is again fixed, 
washed, and dried. 

2 .  Soaking the film for a minute or so in a 90% alcohol bath before drying. Methyl 
alchol must not be used, because it attacks the film base . Ethyl alcohol may be 
used successfully provided that the film is not immersed too long, the alcohol is 
diluted with a least 1 0% of water, and the drying is carried out at a temperature 
not over 80°F (27°C).  The use of undiluted alcohol or too much heat in drying 
will cause the film to become opalescent ;  this, however, may be removed in most 
cases by rewashing the film and drying slowly. 

A fter the rush prints have been made, the negatives should be returned to the fixing 
bath for 5 or 10 minutes, and then washed thoroughly and dried in the usual manner, to 
prevent fading or stain if the negatives are to be stored for any length of time.  

For more image stability, films can be treated after fixing with Kodak Hypo Clearing 
Agent. After fixing, remove excess hypo by rinsing the films in K odak H ypo Clearing 
Agent Solution for 1 to 2 minutes with moderate agitation, and wash them for 5 minutes 
using a water flow sufficient to give a complete change of water in 5 minutes. 

For papers (Black-and-White Prints) after normal fixing, transfer prints to the clearing 
agent solution with or without rinsing. Treat .single-weight or thinner paJlers at least 2 
minutes and double weight papers at least 3 minutes, with agitation, at 65 to 7 0°F ( 1 8° 
to 2 1°C) . 

Then wash single-weight or thinner papers at least 1 0  minutes and double weight 
papers at least 20 minutes .with agitation and normal water flow. The water temperature 
may be as low as 35°F (2°C) . However, if the water temperature can be maintained at 
65° to 70°F ( 1 8° to 2 1 °  to 2 1°C) , a higher degree of stability will result than can be 
obtained with normal one-hour washing without Kodak Hypo Clearing Agent treatment. 

WAS H I N G  PROCEDUR ES 

In  normal processing, where extreme speed is unnecessary, washing should be as 
thorough as possible in order to secure the maximum possible permanence of negatives 
and prints. 

Complete washing is obtained in the minimum time when the emulsion is  exposed to a 
rapid flow of fresh water, as when the stream from a hose or a faucet is allowed to flow 
over the emulsion surface. Under the best conditions of water change, the following 
times of washing will result in substantially complete removal of hypo from films, plates, 
and papers : 

Films and plates . . . . . . . . . . . . . . . . . . . . . . . . . 3 0  minutes 
Single Weight papers . . . . . . . . . . . . . . . . . . . . . .  60 minutes 
Double Weight papers . . . . . . . . . . . . . . . . . . . . 1 to 2 hours 
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KODAK D E KTOL DEVELO P E R  
A prepared, single-powder developer for producing neutral and cold-tone images on 

cold-tone papers. It remains unusually free from muddiness, sludge, precipitation, and 
discoloration throughout the normal solution life. It h as h igh capacity and uniform 
development rate. Although best known as a paper developer, it is also recommended for 
rapid development of some h igh-speed negative materials. 

Development Recommendations: Papers - Dilute 1 part of stock solution to 2 parts 
of water. D evelop KODABROMIDE, POLYCONTRAST RAPID; and PANALURE 
Papers about lYz minutes; all other recommended papers, about 1 m inute at 68 F ( 20 C) . 

Package S izes: Carton of 6 packets each to make 8 ounces of working solution; also 
packages to make 1 quart and Yz, 1 ,  5 ,  25 ,  and 50 gallons of stock solution. 

KODA K E KTAFLO D E V E LOPE R ,  TYPE 1 
A concentrated liquid prepared developer for print processing. It has similar 

characteristics to those of DEKTOL D eveloper, in that it yields neutral or cold tones on 
cold-tone papers. The concentrate is diluted 1 : 9  for use. 

Development Recommendations: Develop KODABROMIDE, POLYCONTRAST, 
POLYCONTRAST RAPID, and PANALURE Papers for lYz minutes at 68 F (20 C). 
Develop all other recommended papers for 1 minute. 

Package S ize: 1 gallon of the concentrate in a plastic container. 

KODA K S E L ECTOL DEVELOPER 
A long-life prepared developer specially designed for the development of warm-tone 

papers. It produces the same image tone and contrast as KODAK Developer D-5 2, 
remains clear during use, and has h igh development capacity and good keeping 
properties. Since the development activity decreases only very slowly with use, constant 
image tone is easy to maintain. 

Development Recommendations: Dilute 1 part of stock solution with 1 part of 
water. For average results, develop 2 minutes at 69 F (20 C) . For slightly warmer image 
tone, develop 90 seconds. Contrast can be increased slightly with some papers by  
developing up to  4 minutes. Increased development times will produce colder image 
tones. 

Package Sizes: To make Vi, 1 ,  5, and 50 gallons of stock solution. 

KODAK S E L ECTOL-SO FT DEVE LOPE R  

Except for what the name implies, i s  similar i n  all respects t o  KODAK SELECTOL 
DEVELOPER. It is recommended whenever results with SELECTOL DEVELOPER tend 
to be too contrasty for adequate shadow detail. Much softer results can be obtained than 
with regular SELECTOL DEVELOPER, and there is no sacrifice in tonal scale. 

Package S ize: To make 1 gallon of stock solution. The stock solution is diluted 1 to 1 
for use. 

KODA K E KTAF LO DEVELOP E R ,  TYPE 2 
A concentrated, prepared, liquid developer for warm-tone papers. It has similar 

characteristics to those of EKTONOL Developer, and yields rich warm tones on KODAK 
EKTALURE, POLYLURE, and OPAL Papers. The concentrate is  diluted 1 : 9  for use. 

Development Recommendations: Develop warm-tone papers for 2 minutes at 68 F 
(20 C). Increased developing time results in colder tones. 

Package Sizes: 1 gallon of the concentrate in a plastic container. 
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KODA K E KTONOL DEVELOPER 
A non-carbonate prepared developer designed for use with warm-tone papers. It  

minimizes stain on prints which are to be toned. The development rate remains 
practically uniform throughout the useful life and thus holds the image tone constant 
from print to print. 

Development Recommendations: Dilute 1 part of stock solution with 1 part of 
water. For average results, develop prints 2 minutes at 68 F ( 20 C). 

Package S izes: To make 1 and 5 gallons of stock solution. 

KODAK V E RSATOL DEVE LOPE R 
An ideal all-purpose, prepared developer for use with films, plates, and papers. 

Remains unusually clear during use. 
Development Recommendations: Papers - dilute 1 to 3 ;  develop KODABROMIDE, 

POLYCONTRAST, POL YCONTRAST RAPID, and PANA LURE Papers about lVi 
minutes; other papers, about 1 minute at 6 8  F ( 20 C) .  Films and Plates - dilute 1 to 1 5  
and develop V.ERICHROME PAN FILM about 4Y2 minutes at 6 8  F ( 20 C )  i n  a tray or 
about 5 minutes at 6 8  F ( 20 C) in a tank. Dilute 1 to 3 and develop KODAK 
PROJECTOR S LIDE PLATES, Contrast, 2 to  6 minutes at  6 8  F ( 20 C)  in  a tray. 

Pac kage S izes: Available in 8-ounce, 3 2-ounce, and I -gallon bottles. 
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KODAK HC-1 1 0  DEVE LOP E R  
( L iquid •1o lumes a re given i n  the U .S. system) 

Kodak HC-1 1 0  Developer is a highly active solution designed for rapid development of 
most black-and-white films. It produces sharp images with moderately fine grain, 
maxim •.1m shadow detail, and long density scale, but causes no loss in film speed. Kodak 
HC- 1 1 0  Developer has excellent development latitude and produces relatively low fog 
-with forced development.  I n  m ost of these characteristics it exceeds Kodak Developers 
DK-50 and DK-60a, and similar developers. It is particularly suitable for commercial, 
industo:ial, graphic arts, and press photography .  

H O W  TO M I X  K O D A K  HC-1 1 0  D E V E LOPE R 

This developer and its replenisher are viscous concentrates that require a relatively large 
amount of dilution to make a working solution. The simplest and most accurate 
procedure is to make a stock solution by mixing the entire contents of the bottle of 
concentrate with the required quantity of water. Then yo u can dilute the stock solution 
to make any of six working dilutions, which are designated with the letters A, B, C, D, E, 
and F. Alternatively , you can mix these working dilutions directly from the concentrate. 
H owever, small amounts of viscous liquid are difficult to measure accurately. Therefore, 
this mixing procedure is recommended only for relatively large quantities of a working 
dilution. The concentrate should not be regarded as a stock solution for mixing small 
amounts of working dilutions. 

H OW TO MA K E  THE STOCK SO LUTION 

To make a stock solution from the 2-gallon size : 
1 .  Pour the whole contents of the original plastic bottle into a reclosable container 

that holds at least 2 quarts. 
2 .  Rinse the plastic bottle thoroughly with water and pour the rinse water into the 

reclosable container. 
3. Add enough water to bring the total volume to 2 quarts. 
4. Close the container and shake it until the solution is uniform . 
To make a stock solution from the 3Y2-gallon size : Follow the same procedure as given 

for the 2-gallon size , but use a reC!osable container that holds at least 3Y2 quarts, and 
bring the total volume of solution to 3 Y2 quarts. 

Table 1 shows how to mix the working dilutions from the stock solution. 
Table 2 shows how to make the working dilutions directly from whole bottles of the 

concentrate. 

USES OF WO R K I NG D I LUTI ONS 

DI LUTION A 

This is the most active of the dilutions. It is u sed when short developing times are 
needed for sheet and roll films. 

DI LUTION B 

This dilution permits longer development times, it is recommended for most Kodak 
sheet and roll films. Developing tim�s for these materials are given in table 3 and 4 .  

D I LUT I ONS C ,  D ,  and E 

These dilutions are generally used for a group of Kodak continuous-tone sheet films 
employed in graphic arts reprod uction. Recommended developing times are given in 
table 6 .  

(continued 011 following page) 
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D I LUTION F 

This dilution is for use with Kodak Pan Masking Film (Estar Thick Base) in certain 
m asking procedures used in color printing and some allied processes. Developing times 
are given in the instruction sheet that accompanies the film .  

DEVE LOPING T I M E S  F O R  KODAK SH E ET A N D  ROLL F I LMS 

The recommended developing times for Kodak sheet and roll film s  are aimed to yield 
negatives that print well on a normal grade of paper. H owever, if your negatives are 
consistently too low in contrast, increase the developing time. I f  they are consistently 
too high in contrast, decrease the developing time. 

'( Table 1 wi// be found on following page) 

TABL E  2 

MI XI N G  WO R KI N G  DI LUTIONS F ROM CONCENTRATE 

To make this Use this amount With this amount 
working di l ution of concentrate of water 

( 2-gaUon size) 
A 1 6  fl oz 7'/2 quarts 
B 1 6  fl oz 1 5'/2 quarts 
c 1 6  fl oz 9'12 quarts 
D 1 6  fl oz 1 9'/2 quarts 
E 1 6  fl oz 231/2 quarts 
F 1 6  fl oz 39'/2 quarts 

(3'/2-gallon size) 
A 28 fl oz 13 quarts 4 fl oz 
B 2 8  fl oz 27 quarts 4 fl oz 
c 2 8  fl oz 1 6  quarts 20 fl oz 
D 2 8  fl oz 34 quarts 4 fl oz 
E 2 8  fl oz 41 quarts 4 fl oz 
F 2 8  fl oz 69 quarts 4 fl oz 

( Continued on following page ) 
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DEVE LOP I N G  T I MES F O R  KODAK SH E ET F I L MS 

WOR KI N G  DI LUTION A Developing Times ( in Minutes) 

Kodak Sheet Fi lms and 
F i l m  Packs Tray* 

65F 68F 70F 72F 75F 65F 
Portrait Panchromatic 33.1.a 3% 3\1.i 3 2% 5 
ROY AL-X Pan (EST AR Thick Base) 4Yi 4 3% 3V2 3 6 
RS Pan (ESTAR Thick Base) 6 5 4V2 41/4 31/i 8 
TRl-X Pan Professional (ESTAR Thick Base) 314 2% 2V2 211.i 2 )3,4 
PANATOMIC-X 3% 31' 31/4 3 231.a 5 
ROY AL Pan (EST AR Thick Base) 31/2 3 231.a 21/2 2\4 4 
SUPER-XX Pan (ESTAR Thick Basel 41/2 4 Y4 31/2 3 6 
Super Panchro-Press, Type B 4l/z 4 JJ/.a 31/2 3 6 
PLUS-X Pan Professional tESTAR Thick Base) 3'4 2% 2h 2v. 2 )3J.a 

FILM PACKS: 
TRl-X Pan Professional 3'14 2% 21/2 21/.i 2 3% 
PLUS-X Pan Professional 2% 2% 2':1.a 2 1¥.i  3 
WORKING DILUTION B 65F 68F 70F 72F 75F 65F 
TRl-X Ortho (EST AR Thick Base) 5 4% 4V.. 4 3V.. 7 
Portrait Panchromatic 7 6 5% 5 4% 9 
ROY AL-X Pan (EST AR Thick Base) 1 0  8 7 6 5 1 3  
RS Pan (EST A R  Thick Base) 1 3  10 9 8 7 17 
TRl-X Pan Professional (ESTAR Thick Base) 5 4% 41/� 4 3V. 7 
PANATOMIC-X 7 6 S Y! 5 I 4Vi I i  9 I 
ROY AL Pan (EST AR Thick Base) 7 6 51/z 5 4Yi 9 
SUPER-XX Pan (ESTAR Thick Base) 8 7 6h 6 5 I I  
Super Panchro-Press, Type B 7 6 SV2 5 41/2 9 
PLUS-X Pan Professional (EST AR Thick Base) 6 5 4% 41/2 31/z 8 
LS Pan (ESTAR Thick Base) 6 5 43/, 4% 311z 8 
Commercial 2% 2% 2 2 H� -

FILM PACKS: 
IRl-X Pan Professional 5 4% 41/2 4 3% 7 
PLUS-X Pan Professional 4Vi 4 3314 31/2 3 6 
*Development m a  tray, with continuous agitation. 

t Development on a hanger in a large tank, with agitation at I-minute intervals. I f  
possible, development times o f  less than 5 minutes i n  a tank should b e  avoided, since 
poor uniformity may resull. 

Large Tankt 

68F 70F 72F 75F 
4% 

:v, I 
331.a 3% 

5 4 31/1 
7 6 51/2 4Y4 
3% 3 2% 2v, 
4Y. 4 Y/.i 31/4 
3% 3% 3 23.1.a 
5 41/z 411. 3!/2 
5 41/i 4% 31/z 
3% 3 2lJ.a 2% 

3% 3 23.1.a 2•;, 
2% 2% 2V.. 2 

68F 70F 72F 75F 
6 51/i 5 4Yi 
8 71/2 7 6 

10 9 8 7 
13 I I  IO 9 

6 51/i 5 41/z 
I 8 7�3 7 6 

8 7'12 7 6 
9 8 7 6 
8 11/z 7 6 
7 61/2 6 5 
7 61h 6 5 
- - - -

6 51/2 5 4% 
5 41/1 4V. 31/i 

3 0 1  
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KODA K PO L YDOL Developer 

KODAK POL Y DOL Developer has been formulated to meet the needs of portrait , 
commercial, industrial, and school photographers for a developer which yields high 
negative quality as well as long life and high capacity . Although KODAK POLYDOL is 
primarily a tank developer for sheet and roll films,  it performs equally well as a tray 
developer for sheet films or as a developer for spiral-reel and machine processing of films 
in long rolls. 

With the recommended replenishment procedure, this developer maintains uniform 
activity throughout a long period of use. Furthermore, KODAK POL YDOL Developer is 
free from the high peak of activity characteristic of most developers when they are 
freshly m ixed . 

KODAK POL Y DOL Developer is available in packages to make 1 ,  3 1 / 2 ,  and 1 0  U .S .  
gallons of working solution. KODAK POLYDOL Replenisher is supplied i n  packages to 
make \ and 5 U .S .  gallons of replenisher. 

DEVE LOPME NT OF SHEET F I LMS 

Recommended Developing T ime in Minutes 

T ray Tank 

KODAK Sheet F i lm 68F 75F 68F 75F 
( 20C) ( 24C) ( 20C) ( 24C) 

RS Pan (EST AR Thick B ase) 9 6 1 1  8 
ROY A L  Pan (EST AR Thick B ase) 6 4V2 8 6 
Super Panchro-Press, Type B 9 6 1 1  8 
SUPER-XX Pan (EST AR Thick Base) 9 6 1 1  8 
PLUS-X Pan Professional (EST AR Thick Base) 6 4Vz 8 6 
Portrait Panchromatic 8 5 1 0  7 
PANATOMIC-X 9 6 1 1  8 
TIR-X Pan Professional (EST AR Thick B ase) 6 4V2 8 6 
TR I-X Ortho (ESTAR Thick B ase) 6 4Vz 8 6 

Agitation : The times recommended for tray development are for continous agitation , 
either by tilting the tray for single films  or by leafing through the stack when several 
films  are developed together. The times recommended for tank development are for the 
development of films in hangers, with agitation by lifting and tilting hangers at 1 -minute 
intervals. Details of these recommended agitation procedures are given in the KODAK 
Data B ooks Negative Making with KODAK Black-and-White Sheet F i l ms, No. F-5 ,  and 
Processing Chemicals and F o rm ulas, No. J-1 . 

Agitation :The times recommended for a small tank apply when the film is developed on 
a spiral reel with agitation at 30-second intervals. The times given for a large tank are for 
development of several reels in a basket with agitation at 1 -minute intervals. 

Developing times given for KODAK films are aimed to yield negatives that print well 
on normal-contrast paper. H owever, if your negatives are consistently too low in 
contrast, increase development time, if they are consistently too high in contrast, 
decrease the developing time. The developing computer in the KODAK Master 
Darkroom DA TA G UIDE is a useful .aid in m aking such adjustments .  

( Continued on following page ) 
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DEVE LOPMENT OF R O L L  AND 1 35 F I LMS 

Recommended Devel oping T ime in  M i nutes 

Small  Tank Large Tank 

KODAK F i l m  
68F 75F 68F 75F 

( 20C) ( 24C) ( 20C) ( 24C) 

VERICHROME Pan , Rolls 1 0  7 1 1  8 
PLUS-X Pan, Rolls and 1 3 5  7 5 8 6 
PLUS-X Pan Professional, R olls 7 5 8 6 
PANATOMIC-X, Rolls and 1 3 5  7 4Y2 8 5 
TRI-X Pan, Rolls and 1 35 8 6 9 7 
TRI-X Pan Professional, Rolls 7 5 8 6 

DEVE LOPMENT O F  F I LMS I N  LONG R O L LS 

Films in long rolls, such as 35mm or 70mm by 100 feet or 3 1 / 2  inches by 7 5 feet,  can 
be developed in spiral reels or in continous processing machines. 

DEVE LOPM ENT I N  SPI R A L  R E E LS 

Recommended Developing T i me in Minutes* 

KODAK F i l m  

PLUS-X Pan - 35mm and 7mm rolls 
PLUS-X Pan Professional (EST AR Thick Base)- 3Y2-inch rolls 
PLUS-X Pan Professional (EST AR Base) - 35mm, 46mm, and 70mm rolls 
TRI-X Pan - 35mm rolls 
TRI-X Pan Professional (EST AR Base) - 70mm 
TRI-X Pan Professional (ESTAR Thick B ase) - 3Y2-inch rolls 
ROY A L  Pan (EST AR Thick Base) - 70mm and 3Y2-inch rolls 
RS Pan (ESTAR Thick Base) - 3Y2-inch rolls 
PANATOMIC-X - 35mm and 7 0m m  rolls 
LS Pan (ESTAR Base) - 7 0mm rolls 
LS Pan (ESTAR Thick Base) - 3Y2-inch rolls 

68F 75F 
( 20C) ( 24CI 

8 6 
9 6Y2 
9 6Y2 
9 6 

1 0  7 
1 0  7 

9 6 
1 4  9 

8 5 
1 0  7 
1 0  7 

*These times apply when the reel is agitated as described in the instruction sheet that 
accompanies the film . 

N OT E :  In certain situations, about 4 gallons of solution is required to cover the films 
adequately.  To obtain the required 4 gallons of developer, the 3 1 / 2-gallon size of 
KODAK POL YDOL Developer can be used , with the addition of 1 quart of KODAK 
POL YDOL Replenisher and 1 quart of water. The above time of development will still 
apply. 

Agitation:  Film s on spiral reels should be agitated once each minute by the 
lifting-and-turning technique described in detail in the film instruction sheets. 

DEVE LOPMENT IN CON T I N UOUS-PROCESS I NG MAC H I N ES 

KODAK Control Strips, 1 0-step (for professional B/W film),  can be used as a guide in 
establishing the proper development level for film in a continuous processor. Adjust the 
development time and temperature to produce the diffuse-density difference 
recommended in the individual film instruction sheets .  Adjustments can be m ade from 
these values to su it your particular system or individual preference. 

303 



The Compact Photo-Lab-Index 

R EP L E N I SH M E NT 

After developing sheet films or film s in rolls, add KODAK POL Y DOL Replenisher as 
required to maintain a constant level of developer in the tank,  or at a rate of 
approximately 5/8  to 3/4 fluidounce per 80 square inches of film. If the carry-out rate 
should vary, or if the average negatives are unusually dense or thin, it may be necessary 
to adjust the replenishment rate to keep the activity constant. 

For films in long rolls, after each roll developed, KODAK POL YDOL Replenisher 
should be added to the developer tank as follows: 

Size of fi lm 

.35 mm by 100 feet 
46 mm by 1 00 feet 
70 mm by 100 feet 
3 1 / 2  in. by 7 5 feet 

Rep I en isher 

1 5  fluidounces 
20 fluidounces 
30 fluidounces 
30 fluidounces 

USE F U L  CAPACITY 

W ithout replenishment - About 40 sheets of 8 by 1 0-inch film can be developed per 
gallon of KODAK POL Y DOL Developer. 

W ith replen ishment - The KODAK POL YDOL Developer and KODAK POL YDOL 
Replenisher system has been designed to maintain constant developing characteristics for 
an indefinite period when the replenishment rate is properly adjusted . The replenishment 
rate should be checked by periodic monitoring of the developer activity . For this 
purpose, we suggest the use of KODAK Control Strips, 1 0 -step (for professional B/W 
film), and the procedure described in the KODAK Quality Control System for KODAK 
Black-and-White Film and R oll Papers. 

The sesitometric control strips are available from the Eastman Kodak Regional 
Marketing and D istribution Centers, and are packaged in 3 0-strip boxes. The KODA)( 
Quality Control System for KODAK Black-and-White Film and Roll Papers is supplied 
from R ochester only. 

Although some sludge may appear, the system is free from massive sludge formation as 
well as from staining tendency. Therefore, the working solution should not need 
replacement for several months. However, it should be replaced if the activity increases 
or decreases markedly (which indicates that the replenishment rate needs revision) ; if the 
bath shows excessive sludging or develops staining or scumming tendency (usually the 
result of contamination, as with hypo); or if the bath has been exposed excessively to 
the air (which can be minimized by .the use of a floating cover). 

STO RAG E L I F E  

Unused KODAK POL Y DOL Developer and POL YDOL Replenisher can b e  stored i n  a 
full , tightly stoppered bottle for 6 months ;  in a partially full, tightly stoppered bottle for 
2 months ; in a tank with a floating cover for 1 month ; or in an open tray for 24 hours. 

TI ME-TEMPE RATU R E  CHART 

Showing the development time at various temperatures corresponding to certain of the 
recommended times at 68  F .  For other times at 6 8  F ,  additional lines can be drawn 
parallel to those now shown. 
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KODAK M I CRODO L-X D E V E LO P E R  

(Liquid volumes are given i n  the U .S .  system) 

KODAK M ICRODOL-X Developer is balanced to produce lower graininess and higher 
acutance (sharpness) than normal developers, with very little loss in effective film speed. 
In common with some other fine-grain developers, it tends to produce an image of 
slightly brownish tone, which gives more printing contrast than is apparent to the eye . 

Tank development is recommended. For negatives of best quality and minimum 
graininess, adhere strictly to the recommended times of development. Forced 
development increases graininess with any developer. 

Recommended Devel oping Time ( in minutes)* in  Small  Tanks 

Microdol-X (stock solution) Microdol -X ( 1 : 3 ) t  

KODA K F i l ms 65 F 68 F 70 F 72 F 75 F 70 F 72 F 75 F 
( 1 8 C )  (20 C) (21 C) (22 C )  (24 C) (21  C )  (22 C )  (24 C) 

Verichrome Pan, roll 1 1  9 8 7 6 1 2  1 1  1 0  
Plus-X Pan , 1 3 5  1 1  9 8 7 6 1 3  1 2  1 1  
Plus-X Pan Professional 

4 1 47 ( Estar Thick 
Base) ,  sheetf 1 1  1 0  9 1h 9 8 N R  N R  NR 

Plus-X Pan Professional, 
roll and pack 1 1  9 8 7 6 1 3  1 2  1 1  

Royal Pan 4 1 4 1  ( Es tar 
Thick Base ), sheetf 1 2  1 1 1 0 \/2 1 0  9 NR NR NR 

Pan atom ic-X , 1 3  5 and 
roll 1 1  9 8 7 6 1 3 1 2  1 1  

Panatomic-X 6 1 40,  
sheetf 1 7  1 6  1 5  1 4  1 3  N R  N R  2 3  

Tri-X Pan, 1 3 5 and roll 1 3  1 1 1 0  9 8 1 7  1 6  1 5 
Tri-X Pan Professional,  

roll and pack 10 9 81/2 8 7 N R  N R  NR 
Tri-X Pan Professional 

4 1 64 ( Estar Thick 
Base ) ,  sheet! 1 1  1 0  9 112 9 8 N R  N R  NR 

Tri-X Ortho 4 1  3 ( Estar 
Thick Base) ,  sheetf 1 1  1 0  9 Vi  9 8 N R  N R  NR 

In fared, 1 3  5 1 7  1 4  1 2  1 1  9 N R  N R  2 2  
Infrared 6 1 30,  sheeq: 1 2  1 0  9 8 7 1;, N R  N R  N R  
Ektapan 4 1 62 ( Estar 

1 3  Thick Base ) ,  sheetf 1 6  1 2  1 0  9 N R  N R  N ll  

*Agitation a t  30-second intervals. 
tWhen developing 1 35 -size 36-exposure roll in 8-ounce tank, increase recommended 
time apout 10 percent 
t Large Tank,  agitation at 1 -minute intervals 
N R- Not Recommended 

L I F E  AND CAPACITY 

In  a completely full and tightly stoppered bottle, an unused KODAK MICRODOL-X 
stock solution should remain in good condition for about 6 months , and in a partly full, 
tightly stoppered bottle, about 2 months. In a large tank with floating cover, the safe 
storage life is abou t  one month. 

Without replenishment, the useful capacity is about 3 20 square inches of film per 
quart; 160  square inches per pint; 80 square inches per 8 ounces. To maintain uniformity 
of contrast, a progressive increase in development time is  necessary -about I 5 percent 
after each 80 square inches in a quart or after each 320 square inches developed in a 
gallon of developer. 

( Continued on following page ) 305 
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The roll films and corresponding areas are as follows :  

828 ,  1 26 ( 1 2-exp) = 2 5  sq . in. 1 20 ,  620,  1 3 5  (36-exp) = 80 sq . n .  
1 27 =45 sq. in. 1 1 6 ,  6 1 6  = 1 00 sq. n. 
1 35 (20-exp) =50 sq. in. 220 = 1 6 0  sq. n. 

R EP L E N I SHMENT 

KODAK M ICRODOL-X Replenisher will maintain a remarkably constant rate of 
development, film speed, and fine-grain characteristics. 

In large tanks, add replenisher as needed to replace the developer carried out by the 
films and to keep the liquid level constant in the tank. On the average, this will take 
about :Y. ounce per roll or 6 gallons per thousand rolls of film developed. 

For best results, the replenishment rate should be checked by periodic monitoring of 
the developer activity. For this purpose, we suggest the use of KODAK Control Strips, 
1 0-step (for professional B/W film) and the procedure described in the Kodak Quality 
Control System for Kodak Black-and-White Films and Roll Papers. Information on the 
use of the control strips can be obtained from Professional, Commercial, and Industrial 
Markets Division. 

With small tanks, add the replenisher at the rate of 1 ounce for each 80 square inches 
of film developed. This is equivalent to  one 36-exposure roll of 35mm film, one No. 1 20 
roll , or two No.  1 27 rolls. 

When KODAK MICRODOL-X Developer is replenished as recommended, about 1 5  
rolls o r  the equivalent ( 1 200 square inches) can b e  developed per quart o f  original 
developer. The solution should be discarded after 4 months' use, regardless of the 
number of rolls developed. 

D I LUT I ON F O R  MAXI MUM SHARPN ESS 

KODAK M ICRODOL-X Developer produces images with excellent definition by 
combining extremely fine grain and very h igh acutance (sharpness) . S till greater image 
sharpness can be achieved by diluting one part of M ICRODOL-X solution with three 
parts of water, and increasing the development as shown in the table. To avoid unduly 
long developing times, the temperature of the solution can be increased to 75  F ( 24 C) . 

The diluted developer should not be stored or replenished after use. One roll of film 
(80  square inches) can be developed in a pint of the diluted developer; or two rolls can 
be developed simultaneously in a quart. When a 36 -exposure roll of 3 5mm film is 
developed in an 8-ounce tank, the recommended time should be increased about 1 0  
percent. 

KODAK M I C RO D O L-X D eveloper contains p-methylam inophenol sulfate. K E EP 
OUT O F  T H E  R EACH O F  CH I LD R E N .  

CAUTI O N !  Repeated contact may cause skin irration. May b e  h armful i f  swal lowed . 
If swal l owed,  induce vomiting. CA L L  A PHYSI CIAN AT ONCE.  

Eastman Kodak Company w il l  n o t  be responsible for a n y  skin ailment caused by this 
produc t .  
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KODA K D E V E LOPE R D -7 

. An Elon-Pyro Developer for Professional Films and Plates 

STOCK SOLUTION A 

Water ( 1 25°F or 5 2°C) . . . . . . . . . . . . . . . .  . 1 6  ounces 
Kodak Elon Developing Agent . . . . . . . . . . .  . '!. ounce 
Kodak Sodium B isulfite . . . . . . . . . . . . . . . .  . '!. ounce 
Pyro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 ounce 
Kodak Potassium Bromide . . . . . . . . . . . . . .  . 6 0  grains 
Add cold water to make . . . . . . . . . . . . . . .  . 3 2  ounces 

STOCK SOLUTION B 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 ounces 
Kodak Sodium S ulfite, desiccated . . . . . . . . . 5 ounces 

STOCK SOLUTION C 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2  ounces 
Kodak Sodium Carbonate, monohydrated . . . 3 ounces 

Dissolve chemicals in the order given. 

FOR TRAY D EV E LOPMENT 

500.0 ml 
7 .5 grams 
7 .5 grams 

30.0 grams 
4 .0 grams 
1 .0 liter 

1 .0 liter 
1 5 0 .0 grams 

1 .0 liter 
90 .00 grams 

Take 2 ounces (64 ml) each of the A ,  B ,  and C solutions for 16 ounces (500 ml) of 
water. Develop about 7 minutes at 6 8°F ( 20°C) ( 1 :  1 : 1 : 8) .  

F O R  TAN K D E V E LOPMENT 

Take 8 ounces (250  ml) each of A ,  B ,  and C and add water to make 1 gallon (4 liters). 
At a temperature of 68°F ( 20°C) development time is about 10 minutes. This developer 
can be used repeatedly for two or three weeks if kept in its normal volume by adding 
fresh developer in the proportion of 2 ounces (64 ml) each of A ,  B, and C to 8 ounces 
(250 ml) of water, although it is usually necessary to increase the development time as 
the developer ages .  ( 1 :  1 :  1 :  1 3) .  
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KODAK D EV E LOPE R D-8 + 

For Maximum Contrast on Process and Panchromatic Process 
Films and Plates, and Kodalith Stripping Film (S uperspeed) 

STOCK SOLUTION 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 ounces 
Kodak Sodium Sulfite, desicated . . . . . . . . . . 3 ounces 
Kodak H ydroquinone . . . . . . . . . . . . . . . . . l1/2 ounces 
Kodak Sodium H y droxide (Caustic Soda) * . lV. ounces 
Kodak Potassium Bromide . . . . . . . . . . . . . . . 1 ounce 
Water to make . . . . . . . . . . . . . . . . . . . . . . . .  3 2 ounces 

750 .0 ml 
90.0 grams 
45 .0 grams 
37 .5 grams 
30 .0 grams 

1 .0 liter 

*Cold water should always be u sed when dissolving sodium hydroxide (caustic soda), 
because considerable heat is evolved. If hot water is used , the solution will boil with 
explosive violence and may cause serious burns if the hot alkali splatters on the hands 
or the face. 

Dissolve chemicals in the order given.  S tir the solution thoroughly before use. 
For use, take 2 parts of stock solution and 1 part of water. Develop about 2 minutes in 

a tray at 68°F (20°C) . This formula is especially recommended for making line and 
halftone screen negatives for printing directly on metal. Wash thoroughly after 
developing and before fixing, or stains and dichroic fog will result .  

Develop Kodalith Transparent S tripping Film 6554 ,  Type 3 about 2 minutes a t  6 8°F 
( 20°C) in diluted developer (2  parts stock solution to 1 part water). After development, 
rinse in the Kodak S top B ath SB- l a ,  for 5 seconds, fix for 1 \12 minutes in the F-5 fixing 
bath, and wash for 2 or 3 m inutes at 80°F ( 26°C) when the skin will have loosened 
sufficiently to permit its being stripped from the support. 

_For general use, a formula which is slightly less alkaline and gives almost as much 
density can be obtained by using 4 1 0  grains of sodium hydroxide per 3 2  ounces of stock 
solution ( 2 8  grams per liter) instead of the quantity given in this formula. 
+ Available i n  packages to make 1 gal lon .  

KODA K D E V E LOPE R  D-1 1+ 

An Elon-Hydroquinone Process Developer for Process & 
Panchromatic Process Films & Plates. 

Water ( 1 25°F or 5 2°C) . . . . . . . . . . . . . . . . 1 6  ounces 
Kodak Elon Developing Agent . . . . . . . . . . . 1 5  grains 
Kodak Sodium Sulfite, desiccated . . . . . . . 2\12 ounces 
Kodak Hydroquinone . . . . . . . . . . . . . . . . .  1 3 0  grains 
Kodak Sodium Carbonate, monohydrated . . 1 ounce 
Kodak Potassium Bromide . . .  . . . . . . . . . . . 7 3  grains 
Add cold water to m ake . . . . . . . . . . . . . . . 3 2 ounces 

5 00 .0 ml 
1 .0 gram 

75 .0 grams 
9 .0 grams 

3 0 .0 grams 
5 .0 grams 
1 .0 liter 

Dissolve chemicals in the order given . Develop about 5 minutes in a tank or 4 minutes 
in a tray at 6 8°F (20°C ) .  When less contrast is desired, the developer should be diluted 
with an equal volume of water. 
+ Available in  packages to make 1 ,  and 5 gallons. 
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KODAK DEVE LO P E R  D - 1 3  

A Tropical Prm:ess Developer for Fi lms 
Water ( 1 25 °F or 5 2°C) . . . . . . . . . . . . . . . . 24 ounces 
Kodak B alancing Devdoping Agent BD-86 7 5 grains 
Kodak Sodium Sulfite, desiccated . . . . . . . l ¥. ounces 
Kodak Hydroquinone . . . . . . . . . . . . . . . . .  1 4 5  grains 
Kodak Sodium Carbonate (monohydrated) . 2 ounces 
Potassium Iodide . . . . . . . . . . . . . . . . . . . . . 30 grains 

*Kodak Sodium Sulfate, desiccated . . .  1 \/2 ounces 
Add cold water to make . . . . . . . . . . . . . . . 3 2 ounces 

750 .0 ml 
5 .0 grams 

5 2 .5 grams 
l 0 .0 grams 
60 .0 grams 

2 .0 grams 
45 .0 grams 

1 .0 liter 

* I f  i t  is preferred to use sodium sulfate crystals, instead of the desiccated sulfate, then 
use 31/2 ounces per 32 ounces ( 1 05 grams  per liter) . 

Dissolve chemicals in the order given. 
Use without dilution. Develop 6 to 7 minutes at 85°F (29°C) or for proportionately 

longer times at lower temperatures. Rinse thoroughly for 30 seconds and immerse for 3 
minutes in 5% formalin solution ( 3 7% formaldehyde, diluted : l part formaldehyde to 1 9  
parts water) . Then wash for I minute, fix 5 to l 0 minutes in an acid hardening fixing 
bath (Kodak Fixing Bath F-5) and wash for 1 5  to 20 minutes . 

KODAK DEVELOPER D K- 1 5  

A Balanced Alkali Non-Blistering Tropical Developer for Films & Plates. 

Water ( 1 25°F or 5 2°C) . . . . . . . . . .  24 ounces 750 .0 ml 
Kodak Elon . . . . . . . . . . . . . . . 80 grains 5 .5 grams 
Kodak Sodium Sulfite,idesiccated . . . . . . . . . 3 ounces 90.0 grams 
Kodak Kodalk . .  ·. . .  . . . . . . . . . . . . . . . . . . 31. ounce 22.5 grams 
Kodak Potassium Bromide . . .  . . . 30 grains 2 .0 grams 

*Kodak Sodium Sulfate, desiccated . . 1 \/2 ounces 45 .0 grams 
Add cold water to make . . 3 2  ounces 1 .0 liter 

* I f  i t  is desired to use crystalline sodium sulfate instead of the desiccated sulfate, then 
3\/2 ou11ces per 32 ounces ( 1 05 grams per liter) should be used . 

Dissolve chemicals in the order given. 
Average time for tank development is 9 to 1 2  minutes at 6 8°F (20°C) and 2 to 3 

minutes at 90°F ( 3 2°C) in the fresh developer according to the contrast desired. When 
working below 7 5°F (24°C) the sulfate may be ommitted if a more rapid formula is 
required. Development time without the sulfate is 5 to 7 minutes at 65°F ( 1 8°C) . 
Develop about 20% less for tray use. 

W hen development is completed rinse the film or plate in water for 1 or 2 seconds only 
and immerse in the Tropical H ardener (Kodak SB-4) for 3 minutes (omit water rinse if 
film tends to soften) ; then fix for at least 1 0  minutes, and wash for 10  to 1 5  minutes in 
water ( not over 95°F) (35°C) . 

KODA K D E V E LOPE R D K - 1 5a 

A low Contrast Tropical Developer for Films & Plates 

Water ( 1 25°F or 5 2°C) 24 
Kodak Elon . . . . . . . . . . . . . . 80 
Kodak Sodium Sulfite, desiccated 3 
Kodak Kodalk . . . . . . . . . 7 3  
Kodak Potassium Bromide . . . . . . . . . 3 0  

*Kodak Sodium Sulfate, desiccated 1 \/2 
Add cold water to make 3 2  

ounces 7 5 0 .0 ml 
grains 5 .5 grams 
ounces 90.0 grams 
grains 5 .0 grams 
grains 2.0 grams 
ounces 45 .0 grams 
ounces l .0 liter 

*If it is desired to use crystalline Sodium Sulfate Instead of the desiccated sulfate, then 
3\/2 ounces per quart ( 1 05 grams per liter) should be used. 

Dissolve chemicals in the order given. 
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SOD I UM SU L FATE 
In  Tropical Devel opers 

Sodium sulfate (desiccated) can be added to certain standard developers (Kodak 
Developers, D- 1 1 ,  D - 1 9 ,  D-6 l a, D-7 6 ,  DK-5 0, DK-60a, and D-7 2) ,  to convert them for 
use at higher temperatures-up to 95°F ( 3 5 °C) . This prevents the gelatin in the emulsion 
from swelling unduly . 

Sodium sulfate (desiccated) is an addition agent permitting development at high 
tern peratures. 

D I R ECTI ON S :  

Sodium sulfate i s  recommended as an addendum for photographic solutions when used 
at high temperatures and as a swell reducing agent for gelatin when conditions do not 
permit working at the standard temperature of 68°F . 

FOR USE W I T H  DEVE LO P E R S :  

By adding sodium sulfate, desiccated,  to the developer (mixed ready for use) as in  the 
following table, the normal development time recommended at 68°F can be maintained 
through the range of temperature given. After adding the sulfate to the developer 
solution, stir until dissolved completely. 

Kodak R ange of Kodak Sodium Sulfate (Desiccated) 
Developers Temperature Per q uart (32oz.) Per L iter 

D-1 1 D-19 7 5 °  to 80°F 1 ounce 290 grains 50 grams 
D-6 l a  D-76 80° to 85°F 2V2 ounces 75  grams 

85° to 90°F 3 ounces 145 grains 100 grams 

75°  to 80°F 3 ounces 145  grains 100 grams 
DK-50 DK-60a 80° to 85°F 4 ounces 75 grains 125  grams 

D-72 ( 1 : 1 ) 85° to 90° F*  5 ounces 150  grams 
Dektol ( 1  : 1 )  85° to 90° F *  5 ounces 1 5 0  grams 

* I f  necessary to develop at 90° to 95°F ( 3 2° to 3 5 °C) decrease the time about 
one-third 

FOR USE I N  A STOP BAT H :  

Films and plates should b e  immersed about 3 minutes in one o f  the following stop 
baths or in a solution made from Kodak Tropical Hardener after development and before 
fixation. Agitate the negative frequently while in the stop bath . 

Between 68° and 80°F - K odak Stop Bath SB-5 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 ounces 
Kodak Acetic Acid ( 28%) . . . . . . . . . . . . . . 1 ounce 
Kodak Sodium S ulfate ( desiccated) . . . . 1 V2 ounces 

Between 80° and 95° F .-Kodak Stop Bath SB-4 

Water . . . . . . . . . . . . .  . 
Kodak Potassium Chrome Alum 
Kodak Sodium S ulfate ( desiccated) . . . . . . .  . 

3 2 ounces 
1 ounce 
2 ounces 

1 liter 
32 m l  
45 grams 

1 liter 
30 grams 
60 grams 

Capacity of each stop bath : About 20 to 25 rolls (one roll=about 80 sq. in.) per quart 
(liter) . 

Always u se a fresh acid hardening fixing bath such as Kodak Tropical Fixer or Kodak 
Fixing B ath F-5 . 

3 1 0  
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- 'KODA K D E V E LOPER D - 19 + 

A High Contrast High Energy Developer for Films & Plates 

Water ( 1 25° or 5 2°C) . . . . . . . . . . . . . . . . .  1 6  ounces 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . . . 30 grains 
Kodak Sodium Sulfite, desiccated . . 3 ounces 
Kodak Hydroquinone . . . . . . . . . . . . . . . . .  1 1 5  grains 

*Kodak Sodium Carbonate, monohydrated . l 34 ounces 
Kodak Potassium Bromide . . . . . . . . . . . . . . 7 5 grains 
Add cold water to make . . . . . . . . . . . . .  _ .  3 2  ounces 

Dissolve chemicals in the order given. 

500.0 ml 
2 .0 grams 

90.0 grams 
8 .0 grams 

5 2 .5 grams 
5 .0 grams 
1 .0 liter 

This is a high-contrast, Jong-life, nonstaining tank or tray developer. It causes very li ttle 
chemical fog, and thus produces exceptionally "clear" negatives. Originally developed 
for use with X-ray materials, D - 1 9  is now recognized as an excellent developer for aerial 
films and for use with films and plates when high maximum contrast is desired,  or when 
it is desired to obtain high contrast with a short developing time. I t s  good keeping 
qualities when used in tanks, and its rapid development rate make it  particularly useful 
for press photography .  

This developer i s  recommended for use a t  from 65°F ( 1 8°C) to 70°F ( 2 1°C) and best 
results will be obtained within this range . However, acceptable results will be obtained at 
somewhat higher and lower temperatures. 

Increase the time about 25% for tank development .  
+ Ava i lable t o  make 1 ,  3%, and 5 gall ons. 

R EP L E N IS H E R  KODA K D - 1 9 R  

for Kodak Developer D-19 

Water ( 1 25°F or  5 2°C) . . . . . . . . 1 6  ounces 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . . . 65 grains 
Kodak Sodium Sulfite, desiccated . . . . . . . . 3 ounces 
Kodak Hydroquinone . . . . . . . . . . . . . . . . .  25 5 grains 
Kodak Sodium Carbonate, monohydrated . 1 :Y,. ounces 
Kodak Sodium H ydroxide . . . . . . . . . . . . . \4 ounce 
Add cold water to make . . . . . . . . . . . . . . . 3 2  ounces 

Dissolve chemicals in the order given. 

500 .0 ml 
4 .5  grams 

90 .0 grams 
1 7  .5 grams 
5 2 .5 grams 

7 .5 grams 
1 .0 liter 

Use without dilution and add to the developer tank in the proportion of 1 ounce of 
Kodak D-l 9R per 1 00 square inches of film processed (about 30 ml for each 8 x l 0  film). 
The maximum volume of replenisher added should not be greater than the volume of the 
orginal developer. 

OBTA I N I N G  H I G H EST EMULSION SPE E D  

With Kodak F i lms  

There are a number of  methods which have been proposed for increasing the effective 
sensitivity of a film beyond its normal rating. These emergency techniques are of 
particular value to the news photographer who is occasionally confronted with subjects 
which are inadequately illuminated under conditions which make it impractical to use 
flashlam ps .  

The methods of increasing film speed include intensifying the latent image between 
exposure and development, and the use of h igh-emullsion-speed-developers. For the 
latter method, one of the best formulas is Kodak Special Developer SD-l 9a, which can 
more than double the effective emulsion speed of high speed negative films. H owever, it 
should be noted that this higher speed is sometimes accompained by increased graininess 
and higher fog level. This high fog level is, incidentally, unavoidable . If the development 
time is shortened to secure Jess fog, there will be no appreciable gain in emulsion speed. 
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KODA K D E V E LO P E R  S D - 1 9a 
A Special Developer for I nc reasing Emulsion Speed. 

SOLUTION A 
Kodak An ti-Fog. N o .  2* (0 .2% Solution) . .  . 
Hydrazine Dihydrochloride* *  . . . . . . . .  . 
Cold water to make . . . . . . . .  . 

SO L UT I ON B 

5 fl. drams 
24 grains 

1 ounce 

Water (about 1 25°F or 5 2°C) 1 6  ounces 
Kodak Elon Developing Agent . . . . . . . . . . . .  29 grains 
Kodak Sodium Sulfite, desiccated . . . . . . . . . 3 ounces 
Kodak Hydroquinone . . . . . . . . . . . . . . V. oz. 8 grains 
Kodak Sodium Carbonate, monohydrated . . 1 % ounces 
Kodak Potassium Bromide . . . . . . . . . . . . . . .  7 2  grains 
Add cold water to m ake . . . . . . . . . . . . . . . .  3 2 ounces 

20.0 ml 
1 .6 grams 

30 .0 ml  

5 00 .0 ml 
2 .0 grams 

90 .0 grams 
8 .0 grams 

5 2 .5 grams 
5 .0 grams 
1 .0 liter 

*To prepare a 0.2% solution of Kodak A nti-Fog N o .  2, disolve 2 grams (30 grains) in 
l OOOml ( 3 2  ounces) of hot distilled water. 

**CA UT!ON : Hydrazine Dihydrochloride is a skin irritant .  A void contact of the 
powder or solutions with the skin or eyes. If contact does occur, was with plenty of 
water immediately. I t  is advisable to wear rubber gloves and an apron while working 
with this formula. 

Hydrazine Dihydrochloride is obtainable as Eastman Organic Chemical No .  1 1 1 7 ,  
from laboratory supply houses ,  o r  on order through the Eastman Organic Chemicals 
Department, Distillation Products Industries, Division of the Eastman Kodak 
Company,  343 ,  S tate St . ,  Rochester, N .Y .  14650 .  

Dissolve chemicals in Hie order given . To prepare a working solution add 30ml ( 1  
ounce) of Solution A to 1 liter ( 3 2  ounces) of Solution B (which i s  identical to Kodak 
Developer D - 1 9) and mix thoroughly.  The working solution should be prepared j ust 
before using. 

The best speed increase is  obtained by developing for the time required to give a fog 
value between 0 .20 and. 0 .40.  The developing time will depend on the temperature, 
processing equipment and agitation.  In general, with intermittent agitation in a tray or 
tank, the correct time of development at 6 8° F  ( 20°C) with conventional high speed 
emulsions is between 1 2  and 20 minutes. The optimum time can be determined for a 
particular emulsion by cutting a trial underexposure into three or more pieces and 
developing these pieces for a series of times ranging from 10 to 20 minutes. The time of 
development which produces the lowest fog density at which a satisfactory speed 
increase is obtained can be selecte d .  

KODA K D E V E LOP E R  D K-20 
For Rol l  F il ms, F i lm Packs, Cut F i lms and Plates 

Water ( 1 25°F or 5 2°C) 
Kodak Elon Developing Agent . 
Kodak Sodium Sulfite, desiccated 
Kodalk Balanced Alkali 

( ' Kodak Sodium Thiocyanate 
Kodak Potassium Bromide . . .  
Add cold water to make 

24 
75 

3 oz.  145  
30  
1 5  

7 
3 2  

ounces 
grains 
grains 
grains 
grains 
grains 
ounces 

750 .0 ml  
5 .0  grams 

1 00 .0 grams 
2 .0 grams 
1 . 0  gram 
0 .5 gram 
1 .0 liter 

*An equal weight of Potassium (Thiocyanate) Sulfocyanate may be substituted. 
t Or Kodak Liquid , Use 1 .5 mis for each gram. 
Di ssolve chemicals in the order given . 
Average time of development for all Kodak Roll F ilm is about 15 minutes at 6 8°F 

(20°C) in a tank of fresh devel oper. 
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Quarterly Supplement No. 1 25 (New Page) 

KODA K R EP L E N I S H E R  D K-20R 
For F i ne G rain Developer F o rm ula D K -20 

Water ( 1 25 °  or 5 2°C) . . . . . . . . 24 ounces 
Kodak Elon Developing Agent . . . . . . . . '/., ounce 
Kodak Sodium Sulfite, desiccated . . . 3 oz . 1 4 5  grains 
Kodalk Balanced Alkali . . . . . . . . . . . . . . . . .  290 grains 

! * Kodak Sodium (Thiocyanate) . . . . . . . . . . . .  75 grains 
Kodak Potassium Bromide . . . . . . . . . . . . . . .  1 5  grains 
Add cold water to make . . . . . . . . . . . .  32 ounces 

750 .0 ml 
7 .5 grams 

100.0 grams 
20 .0 grams 

5 .0 grams 
1 .0 gram 
1 .0 liter 

*An equal weight of Potassium (Thiocyanate) Sulfocyanate may be substituted. 
tOr Kodak Liquid,  use 1 .5 m is for each gram. 

Dissolve chemicals in the order given. 

Add one ounce ( 3 0 .0 mis) of replenisher for each 80 square inches of film processed, 
discarding some developer if necessary. 80 square inches is equal to one sheet of 8 x 1 0  
film , o r  one 8-exposure roll o f  1 20 film o r  one 36-exposure role o f  3 5 m m  film. 

IMPORTANT NOTE : Kodak Developer DK-20 and other developers con taining silver 
halide solvents such as thiocyanates or thiosulfates may form a scum on the surface of 
the film,  especially when partially exhausted . They should not be used with any of the 
new Kodak roll films, miniature films or film packs ;  neither should they be used with the 
new Kodak sheet films such as Royal Pan , Royal Ortho,  etc. 

KODA K D E V E LOPER D-23 
An E lon-Su lfite Developer for Low & Medium Contrast 

Water ( 1 25 °  or 5 2°C) . . . . . . . . . . . . . . . . . .  24 ounces 
Kodak Elon Developing Agent . . . . . . '/., ounce 
Kodak Sodium S ulfite ( dessicated) . . 3 oz. 145  grains 
Add cold water to make . . . . . . . . . . . . . . . .  32 ounces 

Dissolve chemicals in the order given . 

750 .0 ml 
7 .5 grams 

100.0 grams 
l .O liter 

Average developing time about 1 2  minutes in a tank or 10 minutes in a tray at 6 8°F 
( 20°C) . 

This developer produces negatives of speed and graininess comparable to Kodak 
Developer D-7 6 .  I ts low alkalinity and high salt content as well as its low fogging 
propensity make it suitable for use up to 80°F or 85°F, if the chrome alum stop bath , 
Kodak SB-4 ,  is employed between development and fixing. 

If used without replenishment, increase the processing time by 1 0% after each roll of 
35mm or 1 20 roll film (80 square inches) has been processed.  The developer should be 
discarded after processing 4 rolls per liter (or 32 ounces). 

This developer may be replenished with the Kodak Replenisher, DK-25R.  :Y. ounce (22 
ml)  should be added for each roll of film (80 square inches) processed . Most  consistent 
results are obtained if it is added after each roll has been processed (or after each 40 rolls 
in a 1 0-gallon tank) . With replenishment ,  the developer h as a life of 1 00 rolls per gallon 
(or 25 rolls per liter or quart of developer) . 

A white scum of calcium sulfite frequently occurs on films processed in high sulfite, 
low alkalinity developers such as D-23 .  This scum is soluble in acid stop baths and in 
fresh acid fixing baths, especially if the film is well agitated. It is slowly soluble in wash 
water, and may also be wiped or sponged off the wet film ,  although light deposits m ay 
not be noticed until the film is dry. The swell reducing acid stop bath , Kodak SB-5 , is 
especially recommended for its removal. 
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KODAK DEVE LOP E R  0•25 
For F ine G rain,  Low & Medi u m  Contrast 

Water 1 25 °  or 5 2°C) . . . . . . . . . . . . . . . . . . .  24 ounces 
Kodak Elon Developing Agent . . . . . . . . . . . V. ounce 
Kodak Sodium Sulfite (desiccated) . . 3 oz. 145  grains 
Kodak Sodium Bisulfite . . . . . . . . . . . . . . . . V2 ounce 
Add cold water to m ake . . .  '. . . . . . . . . . . . .  3 2  ounces 

Dissolve chemicals in the order given . U se without dilution . 

750 .0 ml 
7 .5 grams 

1 00 .0 grams 
1 5 .0 grams 

1 .0 liter 

. Average development tiine for Kodak roll films, about 20 minutes in a tank , at 68°F 
( 20°C) . At  77°F (25bC) the average development time is about 1 1  minutes in a tank and 
the ,properties are approximately the same as those of Kodak Developer DK-20 at 68°F . 
Grain is comparable with that obtained with the popular paraphenylene-diamine-glycin 
developer, but Kodak Developer D-25 is non-toxic and non-staining. 

If it i s. not essential to obtain minimum graininess, or if it i s .not convenient to work at 
the higher temperature, use half the specified quantity of sodium bisulfite. The 
development time will then be approximately 14 minutes at 68°F.  Graininess will be 
intermediate between that for Kodak D-23 and Kodak D-25 . 

Fot replenishment, add Kodak Replenisher DK-2 5 R ,  at the rate of 1 \4 ounces per roll 
for the first 5 0  rolls processed per gallon ( 1 2  rolls per liter) and at % ounce per roll for 
the next 5 0  rolls per gallon .  The developer should then be replaced with fresh solution. 

KODA K R EP L E N I S H E R  D K -25R 
For Developers D-23 and D -25 

Water ( 1 25 °F or 5 2°C) . . . . . . . . . . . . . . . . 24 ounces 
Kodak Elon Developing Agent . . . . . . . . . . .  145  grains 
Kodak Sodium Sulfite (desiccated) . . 3 oz . 1 4 5  grains 
Kodak Kodalk . . . . . . . . . . . . . . . . . . . . . . . .  290 grains 
Add cold water to make . . . . . . . . . . . . . . . 3 2  ounces 

Dissolve chemicals in the order given.  U se without dilution. 

FOR USE WITH KODA K D -23 DEVE LOPE R 

7 5 0 .0 ml 
1 0 .0 grams 

100 .0 grams 
20.0 grams 

1 .0 liter 

Add % ounce (22  ml) of the above replenisher for each roll of 36-exposure 35mm, or 
8-exposure 1 20 or 6 20 ,  or equivalent ( 80 square inches) discarding some developer if 
necessary. 

FOR USE WITH KODA K D -25 DEVE LOPE R 

The replenisher should be added at the rate of 11/z ounces (45 ml) per roll of 80 square 
inches for the first 5 0  rolls per gallon ( 1 2  rolls per liter) . For the next 5 0  rolls per gallon 
(or 1 2  rolls per liter), add only % ounce per roll (22 ml) . 

Loss of shadow detail becomes excessive after 1 00 rolls per gallon (25 rolls per Ii ter) 
have been processed and the developer should be considered exhausted and discarded at 
this point.  

KODA K D E V E LOPE R D-32 
Lantern S l ide Developer for Warm Black Tones 

STOCK SO LUTION A 
Water ( 1 25 °F or 5 2°C) . . . . . . . . . . . . . . . . 1 6  ounces 
Kodak Sodium Sulfite (desic.cated) . . .  _ . . . 90 grains 
Kodak Hydroquinone . . . . . . . . . . . . . . . . .  100  grains 
Kodak Potassium Bromide . . . . . . . . . . . . . . 5 0  grains 
Kodak Citric Acid . . . . . . . . . . . . . . . . . . . . 1 0  grains 
Add cold water to make . . . . . . . . . . . . . . . 3 2  ounces 

(continued on following page) 
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STOCK SOLUTION B 
Cold Water . .  . . . . . . . . . . . . . . . . . . . . . . . . 3 2  ounces 1 .0 liter 
Kodak Sodium Carbonate, monohydrated loz.  75 grains 35 .0 grams 

*Kodak Sodium H ydroxide (Caustic Soda) . . 60 grains 4 .2  grams 

*Cold water should always be used when dissolving sodium hydroxide ( caustic soda) 
because considerable heat is envolved . If hot water is used, the solution will boil with 
explosive violence and may cause serious burns if the hot alkali spatters on the hands 
or face . Solution B should be stirred thoroughly when caustic soda is added to it, 
otherwise heavy caustic solution will sink to the bottom. 

Dissolve chemicals in the order given . 
For use, take 1 part of A and 1 part of B .  For still warmer tones, 1 part of A and 2 

parts of B .  
Develop about 5 minutes a t  6 8°F (20°C) .  

KODAK D E V E L OP E R  D-4 1  
Low and Medium Contrast Developer for Photomicrography 

Water ( 1 25°F or 5 2°C) . . . . . . . . . . . . . . . . 24 ounces 
Kodak Elon . . . . . . . . . . . . . . . . . . 29 grains 
Kodak So!fium Sulfite ( desiccated) 3 oz. 145  grains 
Kodak Hydroquinone . . . 7 3  grains 
Kodak Borax, (decahydrated) . . . . . . 29 grains 

*Kodak Anti-Fog No.  1 (Benzotriazole) (0 .2% 
stock solution) . . . . . . . . . . .  . 

Add cold water to make . . . . .  . 
1 \!,, drams 
32 ounces 

750 .0 ml 
2 .0 gram s 

1 00.0 
5 .0 ml 
2 .0 grams 

5 .0 ml 
1 .0 liter 

*Kodak Anti-Fog No. 1 is supplied in 1 -oz. ,  4-oz.·, and 1 -pound packages of dry 
powder, and in bottles of fifty 0.45-grain tablets. 

Kodak Developer D-4 1 may be prepared most easily by simply adding the listed 
quantity of Anti-Fog No. 1 to a previously prepared solution of Kodak Developer D-7 6 ,  
and provides a ready means o f  obtaining this developer from packaged units o f  Kodak 
Developer D-7 6 .  Use without dilution and develop 4 minutes tray, 5 minutes tank for 
low contrast, SY2 minutes tray , 7 minutes tank for medium contrast. 

KODAK D E V E LOPER D-42 
H igh Contrast Developer for Photomicrography 

Water ( 1 25 °F or 5 2°C) . . . . . . .  . 24 ounces 750 .0 ml 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . .  . 2 9  grains 2 .0 grams 
Kodak Sodium Sulfite (desiccated) 3 oz . 1 4 5  grains 100 .0 grams 
Kodak Hydroquinone . . . . . . . .  . 7 3  grains 5 .0 grams 
Kodak Borax, (decahydrated) . . . . . . . . . .  . 2 9  grains 2 .0 grams 
Kodak Kodalk . . . . . . . . . . . . . . . . . . .  . 145  grains 1 0 .0 grams 

*Kodak Anti-Fog No. 1 (Benzotriazole) 0.2% 
stock solution) . . . . . .  . 2Y2 drams 10 .0 ml 

Add cold water to make . . . . . . . . . . . . . .  . 3 2  ounces 1 .0 liter 

*Kodak Anti-Fog No. 1 is supplied in 1-oz . ,  4-oz. ,  and 1 -pound packages of dry 
powder, and in bottles of fifty 0.45-grain tablets. 

Kodak Developer D-42 may be prepared most easily by simply adding the listed 
quantities of Kodalk and Anti-Fog No. 1 to a previously prepared solution of Kodak 
Developer D-7 6 ,  and provides a ready means of obtaining a rapid developer from 
packaged units of Kodak Developer D-7 6 .  Use without dilution and develop 4Y2 minutes 
tray , Sh minutes tank for high contrast. 
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KODAK D EV E LOPE R D K-50 + 
Kodalk Developer for R ol°I F i l ms, F i l m  Packs, 
Professional F i lms and Plates. 

Water ( 1 25°F or 5 2°C) . . . . . . . . .  . 

Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kodak Sodium Sulfite (desiccated) . . . . .  . 
Kodak Hydroquinone . . . . . . . . . .  . 
Kodak Kodalk 
Kodak Potassium Bromide . . . . . . . . . . . .  . 
Add cold water to make 

Dissolve chemicals in the order given .  

16  
3 7  

1 
3 7  

1 4 5  
7V2 
3 2  

ounces 500.0 ml 
grains 2 .5 grams 
ounce 30 .0 grams 
grains 2 .5 grams 
grains 10 .0 grams 
grains 0 .5  gram 
ounces 1 .0 liter 

For tank development of roll film s, film packs, and other sheet films and plates use 
without dilution . Develop 5 to 1 0  minutes at 6 8°F ( 20°C). For tray development 
decrease the time about 20%. 

+ Avai lable in units to make 1, 3Y:., and 10 gal lons. 

KODAK R EP L E N I SH E R  D K-50R + 
For Use With Kodak Developer DK-50 

Water ( 1 25°F or 5 2°C) . . . . . . . . . . 24 ounces 
Kodak Elon . . . . . . . . . . . . . . . . . . 75 grains 
Kodak Sodium Sulfite (desiccated) . . . . . . . 1 ounce 
Kodak Hydroquinone . . . . . . . . . . . . . . . 145 grains 
Kodak Kodalk . . . . . . . . . . . . . . . . . . 1 oz . 1 4 5  grains 
Add cold water to m ake . . . . . . . . . . . 3 2  ounces 

Dissolve chemicals in the order given.  

750.0 ml 
5 .0 grams 

30.0 grams 
1 0 .0 grams 
40.0 grams 

1 .0 liter 

If developer is diluted with an equal amount of water, the replenisher should likewise 
be dilu ted ; otherwise it is used full strength . A dd replenisher to the tank as needed to 
maintain the level of the solution . If density of the negative is not maintained, discard 
some of the developer from the tank at intervals and replace with replenisher. 

+Available in  units to make 1 ga l lon . 

KODA K DEVE LOPER D-51 
Aero! ( "Am id ol ") Developer for B rom ide Papers. 

STOCK SOLUTION 
Water ( 1 25 °F or 5 2°C) . . . . . . . . . .  24 ounces 
Kodak Sodium S ulfite (desiccated) . . . . . . . . 4 ounces 

*Di-Am inophenol Hydrochloride (Acrol) . . . 1 '!. ounces 
Add cold water to make . . . . . . . . . . . . . . . .  32 ounces 

*Di-A m inophenol (Acrol) is also known as "Amidol ."  
Dissolve chemicals in the order given.  

750.0 ml 
1 20 .0 grams 

37 .5 grams 
1 .0 liter 

For use, take 6 oz. ( 1 80 ml) Stock Solution, 31. dram (3 ml) 1 0% potassium bromide 
solution, and 24 oz. (750  ml) of water. This developer oxidizes rapidly when exposed to 
the air, so that only a quantity sufficient for immediate use should be mixed. 

This developer, being non-staining, can be used advantageously for re-development, 
following the use of stain remover such as Kodak S tain Remover S-6 . When removing 
stains by this meth od, markings caused by drying of negative without removing the 
drops of water (water markings) are usually removed also unless the markings are of long 
standing. 

3 1 6  



The Compact Photo-Lab-Index 

KODA K D E V E LOPER D-52 + 
Warm Tone Paper Developer 

STOCK SOLUTI O N  
Water ( 1 25°F or  5 2°C) . . . . . . . . . . . . . . . . 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kodak Sodium Sulfite (desiccated) . . . . .  . 
Kodak H ydroquinone . . . . . . . . . . . . . . . .  . 
Kodak Sodium Carbonate, monohydrated . .  
Kodak Potassium Bromide . . . . . . . . . . . . .  . 
Add cold water to make . . . . . . . . . . . . . .  . 

D issolve chemicals in the order given. 

1 6  ounces 
22 grains 
'% ounce 

90 grains 
250 grains 

22 grains 
3 2 ounces 

500.0 ml 
1 .5 grams 

22.5 grams 
6 .0 grams 

17 .0 grams 
1 .5 grams 
1 .0 liter 

For Kodak Opal, A thena, Portrait Proof, Kodabromide, and A zo, use stock solution 1 
part, water 1 part. Develop about 2 minutes at 6 8°F ( 20°C). More bromide may be 
added if warmer tones are desired. 

+ Kodak Selectol Developer, a l ong-life developer for warm-tone papers, may be 
purchased in  units sufficient to make %, 1, 5 and 50 gallons of stock solution.  

KODA K DEVE LOPE R D K -60a + 
Kodalk Deep Tank or Mach ine Developer for Kodak Rol l  F i lms, 
F i l m  Packs, Sheet F i lms and Plates. 

Water ( 1 25°F or 5 2°C) . . . . . . . . . . . . . . . . 24 ounces 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . . . 3 7  grains 
Kodak Sodium Sulfite (desiccated) . . 1 oz. 290 grains 
Kodak Hydroquinone . . . . . . . . . . . . . . . . . 3 7  grains 
Kodak Kodalk . . . . . . . . . . . . . . . . . . . . . . . 290 grains 
Kodak Potassium Bromide . . . . . . . . . . . . . 7'/2 grains 
Add cold water to make . . . . . . . . . . . . . . . 3 2 ounces 

Dissolve chemicals in the order given. 

7 50 .0 ml 
2 .5 grams 

50 .0 grams 
2.5 grams 

20.0 grams 
0.5 gram 
1 .0 liter 

Develop about 7 minutes at 6 8° F  ( 20°C) ,  in a tank of fresh developer. 
Tray development times for all Kodak films and film patks should be 20% less than 

tank development times. 
I ncrease or decrease the times for greater or less contrast. 
+ Available in units to make 1 and 3% gal lons. 

KODAK R EPLEN I SH E R  D K -60aTR + 
Replenisher Solution for Kodak Developer D K -60a, for 
Deep Tank Development ( Hand Process ing) 

Water ( 1 25°F or 5 2°C) . . . . . . . . . . . . . . . . 24 ounces 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . . . 7 5 grains 
Kodak Sodium Sulfite (desiccated) . . 1 oz. 290 grains 
Kodak Hydroquinone . . . . . . . . . . . . . . . . .  1 4 5  grains 
Kodak Kodalk . . . . . . . . . . . . . . . . . . 1 oz . 145 grains 
Add cold water to m ake . . . . . . . . . . . . . . . 32 ounces 

Dissolve chemicals in the order given. 

7 50 .0 ml 
5 .0 grams 

50 .0 grams 
1 0 .0 grams 
40.0 grams 

1 .0 liter 

Add the replenisher before the liquid level in the developer tank has dropped more 
than 2 inches. 

The development time will be maintained approximately constant, provided 8 gallons 
Kodak Replenisher DK-60aTR are added per 1 ,000 rolls of film processed (80,000 
square inches, or approximately 1 ounce (30.0 ml) per roll. 

+ Available in un its to make 1 gallon. 
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K ODAK D E V E LOPER D K-60b 
K odalk Aerial F i lm Developer 

Water (about 1 25 °  or 5 2°C) . . . . . . . . . . . . 24 ounces 7 5 0 .0 ml 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . . . 1 8  grains 1 .25 grams 
Kodak Sodium Sulfite, (desiccated) . . . . . . .  365 grains 25 .0 grams 
Kodak H ydroquinone . . . . . . . . · . . . . . . . . . 1 8  grains 1 .2 5  grams 
Kodak Kodalk . . . . . . . . . . . . . . . . . . . . . . .  145  grains 1 0 .0 grams 
Kodak Sodium Sulfate, desiccated . . . 1 oz . 290 grains 50 .0 grams 
Kodak Anti-Fog No. 1 (0 .2% stock solution) * V. fl. oz. 80.0 grams 
Kodak Potassium Bromide . . . . . . . . . . . . . . 4 grains .25 gram 
Water to make . . . . . . . . . . . . . . . . . . . . . . . 3 2  ounces 1 .0 liter 

* A 0 .2% stock solution of Kodak Anit-Fog No. 1 may be made by dissolving 1 5  
grams of this chemical i n  1 6  ounces of water, about 1 25°F ( 1  gram i n  5 0 0  ml a t  
5 2°C) . Cool the stock solution before use. Kodak Anti-Fog N o .  1 i s  supplied in 1 and 
4 ounce bottles. For the convenience of small users, i t  is also available in 0.45 grain 
tablets. Either of these is available from Eastman Kodak Company , Rochester, N .Y . ,  
or through their dealers. 

Dissolve the chemicals in the order given. 

Use without dilution. Develop in a tank of fresh developer about 20 minutes for h i� 
contrast, 1 3  minutes for medium contrast, or 6 m inutes for low contrast, at 6 8  F 
(20°C) . 

W hen negatives of higher contrast are wanted, develop in Kodak Developer D- 1 9 ;  for 
low contrast, use Kodak Developer D-76 for 1 5  minutes at 68°F ( 20°C) . 

KODAK D EV E LOP E R  D-6 1 a  
E l on-Hydroq u inone Developer for General T ray or 
Tank Use with F i lms and Plates. 

STOCK SOLUTION 
Water ( 1 25°F or 5 2°C) . . . . . . . . . . . . . . . . 1 6  ounces 
Kodak Elon- . . . . . . . . . . . . . . . . . . . . . . . . . 45 grains 
Kodak Sodium Sulfite, desiccated . . . . . . . . 3 ounces 
Kodak Sodium B isulfite . . . . . . . . . . . . . . . . 30 grains 
Kodak Hydroquinone . . . . . . . . . . . . . . . . . 90 grains 
Kodak Sodium Carbonate, monohydrated . .  200 grains 
Kodak Potassium Bromide . . . . . . . . . . . . . . 30 grains 
Add cold water to make . . . . . . . . . . . . . . . 3 2  ounces 

Dissolve chemicals in the order given. 

500.0 ml 
3 .0 grams 

90 .0 grams 
2 .0 grams 
6 .0 grams 

1 4 .0 grams 
2 .0 grams 
1 .0 liter 

For tray use take 1 part of stock solution to 1 part of water. Develop for about 6 
minutes at 6 8 °  ( 20°C) .  

For  tank use  take 1 part of  stock solution and 3 parts of  water. At a temperature of 
6 8° (20°) , the development time is about 12 minutes. It is advisable to make up a greater 
quantity than is needed to fill the tank. If the developer in the tank is of normal 
strength, but the volume of solution has been reduce d ,  add a sufficient quantity of the 
surplus solution diluted 1 :3 to fill the tank. 

If  the strength of the solution, as well as the volume, has been reduced, add a sufficient 
quantity of the replenisher (formula D-6 1 R)  to adjust the development time 
satisfactorily. 

While this developer does not produce negatives of warm tone, they have good printing 
density and quality and the developer has excellent properties .  It is one of the most 
satisfactory developers for continued use and when kept up to normal volume will give 
good results over a period of several weeks. 
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KODA K R EP L E N I S H E R  D -6 1 R  
Rep len isher Sol ution for Tank D i l ution of 
Kodak Developer D-6 1 a  

STOCK SO LUTION A 
Water ( 1 25°F or 5 2°C) . . . . . . . . . . 96 ounces 
Kodak Elon . . . . . . . . . . . . . . . . . . . 90 grains 
Kodak Sodium Sulfite, desiccated . . . . . . . . 6 ounces 
Kodak Sodium Bisulfite . . . . . . . . . . . . . . . . 60 grains 
Kodak Hydroquinone . . . . . . . . . . . . . . . . .  1 7 5 grains 
Kodak Potassium Bromide . . . . . . . . . . . . . . 45 grains 
Add cold water to make . . . . . . . 1 \12 gallons 

STOCK SO LUTION B 
Kodak Sodium Carbonate, monohydrated . 9\12 ounces 
Water to make . . . . . . . . . . . . . . . . . . . . . . . 64 ounces 

Dissolve chemicals in the order given . 

3 .0 liters 
6 .0 grams 

1 80.0 grams 
4 .0 grams 

1 2 .0 grams 
3 .0 grams 
6 .0 liters 

280.0 grams 
2 .0 liters 

For. use take 3 parts of A and 1 part of B, and add to the tank developer as needed to 
maintain strength of the solution. Do not mix A and B until ready for use. 

KODAK D E V E LOPER D-72 + 
Un iversal E l on-Hydroqu inone Paper and Lantern-Slide 
Devel oper, and for Negative Devel opment for Press Photography. 

Water ( 1 25°F or 52°C) . . . . . . . . 1 6  ounces 
Kodak Elon . . . . . . . . . . . 45 grains 
Kodak Sodium Sulfite ( desiccated) . . . . . . 1 \12 ounces 
Kodak H ydroquinone . . . . . . . . . . . 1 7 5 grains 
Kodak Sodium Carbonate, monohydrated 2 oz. 290 grains 
Kodak Potassium Bromide . . . . . . . . . 30 grains 
Add cold water to make 32 ounces 

Dissolve chemicals in the order given . 

500 .0 ml 
3 .0 grams 

4 5 .0 grams 
1 2 .0 grams 
80.0 grams 

2 .0 grams 
1 .0 liter 

For use with Kodak Azo , A d-Type, Velox. Resisto, Velox Rapid, Kodabromide and 
Resisto Rapid -dilute 1 part stock solution, 1 part water, and develop 1 minute at 68°F 
( 20°C) . For warmer tones on Kodabromide,  dilute 1 : 3  or 1 :4 and V. oz.  (8  ml) 1 0% 
potassium bromide for each 3 2  oz. ( 1 .0 liter) of working solution, and develop 1\12 
minutes. 

For projector slides dilu t. 1 : 2 .  Develop 1 to 2 minutes at 6 8°F ( 20°) . For greater 
contrast dilute 1 :  1 ,  and for less contrast 1 :4 .  For line drawings, Kodak Developer D-1 1 is 
recommended . 

For Press N egatives dilute l : 1 .  Develop about 5 minutes without agitation or 4 minutes 
with agitation for average contrast at 6 8°F ( 20°C). For less contrast dilute 1 : 2. For 
greater contrast, use fu U strength.  Greater or less contrast may be obtained also by 
developing longer or shorter times than those indicated . 

+ Kodak Dektol Developer, a paper devel oper with i ncreased capacity and l i fe,  may be 
purchased in un its sufficient to make 8 oz. ,  32 oz. ,  'h, 1 ,  5 ,  25, and 50 gal l ons of 
stock solution . 

KODA K D EV E LOPE R D-76 + 
E lon-Hydroqu i none Borax Developer for Low Contrast and Maximum 
Shadow Detai l on Panchromatic F i lms and Pl ates 

Water ( 1 25°F or 5 2°C) . . . . . . . . . . . . . . . . .  24 ounces 750.0 ml 
Kodak Elon . . . . . . . .  29 grains 2 .0 grams 
Kodak Sodium Sulfite, desiccated 3 oz. 145  grains 100 .0 grams 
Kodak Hydroquinone . . . . . . . . . . . . . . .  7 3  grains 5 .0 grams 
Kodak Borax (decahydrated) . . . . . . . . . . .  29 grains 2 .0 grams 
Add cold water to make . . . . . . . . .  32  ounces 1 .0 liter 

Dissolve chemicals in the order given .  
(continued on following page) 
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D I R ECT I ONS FOR M I XI N G  L A R G E  VOLUMES 

Dissolve the Elon separately in a small volume of water ( at about 1 25°F or 5 2°C) and 
add the solution to the tank. Then dissolve a�proximately one-quarter of the sulfite 
separately in hot water (at about 1 60°F or 7 1  C) , add the hydroquinone with stirring 
until completely dissolved . Then add this solution to the tank . Now dissolve the 
remainder of the sulfite in hot water (about 1 6 0°F or 7 1 °C),  add the borax and when 

. dissolved, pour the entire solution into the tank and dilute to the required volume with 
cold water. 

+Available ir units to make 1 quart, Y, gal lon,  1 gal lon,  10 gal lons. 

KODA K R EP L E N IS H E R  D-76R + 
Replenisher for Tan k Use with Kodak Developer 0 -76 

Water ( 1 25°F or 5 2°C) . . . . . . . . . . . . . . . . 24 ounces 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . . . 44 grains 
Kodak Sodium Sulfite, desiccated . . . 3 oz. 1 4 5  grains 
Kodak Hydroquinone . . . . . . . . . . . . . . . . V.. ounce 
Kodak Borax (decahydrated) . . . . . . . . . . . .  290 grains 
Add cold water to m ake . . . . . . . . . .  _ . . .  . 3 2  ounces 

Dissolve chemicals in the order given . 

750 .0 ml 
3 .0 grams 

100.0 grams 
7 .5 grams 

20 .0 grams 
1 .0 liter 

In small tank work and intermittent use , add 1 ounce (30.0 ml) of Replenisher for each 
80 square inches of fi lm processed, discarding some of the used developer if necessary . 
80 square inches is equal to one 8-exposure roll of size 1 2 0  film or one 36-exposure roll 
of 35mm.  

In deep tank work, use the replenisher without dilution and add  to  the tank to 
maintain the level of the solution. It is frequently advisable to discard some of the 
developer before adding the replenisher to maintain proper negative quality. The life of 
Kodak Developer D-76 will be at least 5 times greater if this replenisher is used. 
+ Avai lable in  un its to make one gal lon. 

H I G H  E N E R G Y  KODA K D EVE LOPE R D-82 
For Underexposed Negatives 

Water ( l  25°F or 5 2°C) . . . . . . . . . . . . . . .  . 
Kodak Wood Alcohol . . . . . . . . . 
Kodak Elon . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kodak Sodium Sulfite, desiccated . .  
Kodak Hydroquinone . . . . . . . . . .  . 

* Kodak Sodium Hydroxide (Caustic Soda) . .  
Kodak Potassium Bromide . . . . . . . . . . . . .  . 
Add cold water to make . . . . . . . . . . . . . .  . 

Dissolve chemicals in the order given.  

24 
l '/2 

200 
1 %  

200 
1 2 5  
1 25 

3 2  

ounces 7 5 0 .0 ml 
fl. ozs. 4 8 .0 ml 
grains 1 4 .0 grams 
ounces 5 2 .5 grams 
grains 1 4 .0 grams 
grains 8 . 8  grams 
grains 8 .8 grams 
ounces 1 .0 liter 

NOT E :  Cold water should always be used when dissolving sodium hydroxide (caustic 
soda) because considerable heat is evolved .  If hot water is used the solution will boil 
with explosive violence and may cause serious burns if the hot alkali spatters on the 
hands or face. It is best to dissolve sodium hydroxide separately in a small volume of 
water and add the solution after the hydroquinone has been dissolved while stirring 
vigorously .  

Develop about 5 minutes in a tray at 6 8°F (20°C) . 
The prepared developer does not keep more than a few days.  lf wood alcohol is not 

added and the developer is diluted, the solution is not so active as in the concentrated 
form. This developer gives the greatest possible density with negatives having a minimum 
of exposure. 
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H I G H  CON T R AST KODAK D EV E LOPE R D -85 
For Line or Ha lf-Tone Negatives of Extreme Contrast 

Water (not over 90°F) ( 3 2°C) . . . . . . . . . . . .  1 6  
Kodak Sodium Sulfite, desiccated . . . . . . . . . 1 
Paraformaldehyde . . . . . . . . . . . . . . . . . . . . Y. 
Kodak Sodium B isulfite . . . . . . . . . . . . . . . . .  3 2  

*Kodak Boric Acid, crystals . . . . . . . . . . . . . Y. 
Kodak H ydroquinone . . . . . . . . . . . . . . . . . 3f. 
Kodak Potassium Bromide . . . . . . . . . . . . . 22Y2 
Add water to make . . . . . . . . . . . . . . . . . . . .  3 2  

ounces 
ounce 
ounce 
grains 
ounce 
ounce 
grains 
ounces 

5 00 .0 ml 
30 .0 grams 

7 .5 grams 
2 .2  grams 
7 .5 grams 

22.5 grams 
1 .6 grams 
1 .0 liter 

*Use crystaline boric acid as specified. Powdered boric acid dissolves with great 
difficulty and its use should be avoided. 

M I X I N G  D I R ECTI ONS 

Use a one-gallon narrow-mouthed bottle for m ixing the developer. First check the 
volume of the bottle and mark it to indicate the exact level of one gallon of solution. Fill 
the bottle half full of water at about 90°F ( 3 2°C) and dissolve the chemicals in the order 
given .  A fter adding each chemical, place the stopper in the bottle so that only a small 
quantity of  a.ir is present during agitation. When all the chemicals have been dissolved, 
add cold water until the solution comes up to the one-gallon m ark . Insert the stopper 
tightly to exclude as much air as possible. Allow the developer to stand about two hours 
after m ixing. Cool to 6 8°F ( 20°C) before use. If only a portion of the contents of the 
bottle is  to be used at one time, it is suggested that the balance be saved by filling a 
bottle of smaller size, which would then be stoppered tightly . 

T I M E  OF DEVE LOPMENT 

For line negatives, l 'l1  to 2 m inutes at 6 8°F (20°C) ;  for h alftone negatives, not over 2Y2 
minutes at 6 8°F (20°C) . With a correctly timed exposure, the image should appear in 30 
to 4 5  seconds at the temperature specified .  

This developer h a s  the property o f  cutting off development very sharply in the low 
densities, thus insuring clear dot formation in the halftone negatives. 

KODA K D I R ECT POSI T I V E  PAPER D E V E LOPER D-88 

Water ( l  25°F or 5 2°C) . . . . . . . . . . . . . . .  24 ounces 
Kodak Sodium Sulfite, dessiccated 1 Y2 ounces 
Kodak Hydroquinone . . . . . . . . . . . . . . . . . 3/. ounce 

* Kodak Boric Acid, crystals . . . . . . . . . . . . . .  80  grains 
Kodak Potassium Bromide . 3 6  grains 
Kodak Sodium H ydroxide (Caustic SodatJ . % ounce 
Add cold water to m ake . . . . . . . . . . . . . . . .  3 2  ounces 

7 5 0 .0 ml 
45 .0 grams 
22.5 grams 

5 .5 grams 
2 .5 grams 

22 .5 grams 
1 .0 liter 

*Crystalline boric acid should be used as specified. Powdered boric acid dissolves only 
with great difficulty , and its use should be avoided. 

t i t  is desirable to dissolve the caustic soda in a small volume of water in a separate 
container and then add it to the solution of the other constituents . Then dilute the 
whole to the required volume. If  a glass container is employed in dissolving the 
caustic soda,  the solution should be stirred constantly until the soda is dissolved, to 
prevent cracking the glass container by the heat evolved.  

Dissolve chemicals in the order given . Use full strength at 6 8°F (20°C) . 
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KODAK P-AMINOPHENOL HYDROQUINONE FILM, PLATE, AND PAPER 
DEVELOPER DK-93 

Water ( 125°F or 52°C) . . . . . . . . . . . . . . . . . 1 6  ounces 500.0 m l  
P-Aminophenol Hydrochloride . . . . . . . . . . . 73  grains 5.0 grams 
Kodak Sodium Sulfite desiccated l ounce 30.0 grams 
Kodak Hydroquinone . . . . . . . . . . . . . . . . . .  3 7  grains 2 .5 grams 
Kodak Kodalk . . . . . . . . . . . . . . . . . . . 290 grains 20.0 grams 
Kodak Potassium Bromide . . . .  7 grains 0.5 gram 
Add cold water to make 3 2  ou nces 1 .0 liter 

Dissolve chemicals in the order given . Use without dilution. 

Develop roll film in trays about 71/2 minutes or in tanks about 9 minutes at 68°F 
( 20°C) . 

Develop professional and sheet film in tanks about 6 minutes and in trays about 5 
minutes at 68°F (20°C) . 

For warm tones on papers, use without dilution and develop for 2 minutes at 6 8°F 
( 20°C) .  For colder tones, double the quantity of Kodak Kodalk and develop 1 to 2 
minutes at 6 8°F (20°C) . In either case, the tones given with this developer are slightly 
warmer than the normal tones given with Kodak Developers D-52 an D-7 2.  

Recommended also as a substitute for Metol-Hydroquinone developers for those 
subject in skin irritation due to Kodak Elon (Metol, Pictol, etc.) 

KODAK FI RST D E V E LO P E R  D-94 
For Kodak B l ack-and-White Reversal F i lms 

Water, about 70°F ( 2 1 °C) . . . . . . . . . 24 ounces 
Kodak Elon D eveloping Agent . . . . . . . . . . . 9 grains 
Kodak Sodium Sulfite, desiccated . . . 1 oz . 290 grains 
Kodak Hydroquinone 290 grams 
Kodak Potassium Bromide . . . . . . . . . . . . . . 1 2 0  grams 
Sodium Thiocyanate . . . . . . . . . . . . . . . 90 grains 
Kodak Sodium Hydroxide . . . . . . . . . . . . . .  290 grains 
Add cold water to make . . . . . . . . . . . . . . . 3 2  ounces 

KO DAK R EP L E N I S H E R  D -94R 
For Kodak Developer D -94 

Water, about 70°F ( 2 1 °C) . . . . . . . .  24 ounces 
Kodak Elon Developing Agent . . . . . . . . . . . .  1 9  grains 
Kodak Sodium S ulfite, desiccated . . . 1 oz. 290 grains 
Kodak Hydroquinone . . . . . . . . . . . . .  % oz. 52 grarns 
Sodium Thiocyanate . . . . . . . . . . V. ounce 
Kodak Sodium H ydroxide . . . . . . . . . 1 oz. 55 grains 
Add cold water to make . . . . . . . . . . . . . . . .  3 2 ounces 

750 .0 ml 
0 .6 gram s 

5 0 .0 grams 
20 .0 grams 

8 .0 grams 
6 .0 grams 

20 .0 grams 
1 .0 liter 

7 5 0 .0 ml 
1 .3 grams 

50 .0 grams 
26 .0 grams 

7 .5 grams 
34 .0 grams 

1 .0 liter 

Replenishment rate - 1  gallon per 1 7 00 feet of 1 6mm film ( 2 .2 ml per foot).  

KODAK SECOND D E VE LOPE R D -95 
For  Kodak B l ack-and-White Reversal F i lms 

Water, about 70°F ( 2 1 °C) . . . 24 ounces 
Kodak Elon Developing agent . . . . . . . . . . 1 5  grains 
Kodak Sodium Sulfite, desiccated . . . 1 oz. 290 grains 
Kodak Hydroquinone . . . . . . . . . . . . . . . . 290 grams 
Kodak Potassium Bromide . . . . . . . . . . . 7 5 grains 
Kodak Potassium Iodide . . . . . . . . . . . . . . . 4 grains 
Kodak Sodium Hydroxide . . . . . . 1/2 ounce 
Add cold water to m ake . . . . . . . . 3 2  ounces 
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KODA K R E P L E N I S H E R  D-95R 
For Kodak Developer D-95 

Water, about 7 0°r ( 2 1 °C) 24 ounces 750 .0 ml 
Kodak Elon Developing Agent 33 grains 2 .2 grams 
Kodak Sodium Sulfite, desiccated J oz. 290 grains 50 .0 grams 
Kodak Hydroquinone . . . . . . . . I oz. 290 grams 50 .0 grams 
Kodak Sodium Hydroxide . I oz .  290 grams 50 .0 gram s 
Add cold water to m ake 32 ounces 1 .0 liter 

Replenishment rate-1  gallon per 5000 feet of 1 6mm film ( 0 .75 ml per foo t ) .  

KODAK N EG ATIVE DEVE LOPE R D-96 
For Kodak Motion Picture F i l m s  

Water, about 1 25 °  (5  2°C) 
Kodak Elon Developing Agent . . .  
Kodak Sodium Sulfite, desiccated 
Kodak .Hydroquinone . . . . . . . . .  . 
Kodak Potassium Bromide . 
Kodak Borax, granular, decahydrated 
Add cold water to m ake . . . . . . .  . 

KODAK R EP LE N ISHE R D -96R 
For Kodak Developer D-96 

24 
22 
2Y2 
2 2  

6 
65 
3 2  

Water, abou t  l 25°r (5 2°C J 
Kodak Elon Developing Agent . .  
Kodak Sodium Su lfi te, desiccated 
Kodak Hydroquinone . . .  

. . . . . . . . 24 
30  

2 oz. 290 
30 

. . .  , 7 5 
3 2  

Kodak Borax, granular, decahydrated 
Add cold water to make 

ounces 
grains 
ounces 
grains 
grains 
grains 
ounces 

ounces 
grains 
grai ns 
grains 
grains 
ounces 

750 .0 ml 
1 .5 grams 

75 .0 gram s 
1 .5 grams 
0 .4 grams 
4 .5 grams 
1 .0 liter 

750 .0 ml 
2 .0 gram s 

80 .0 gram s 
2 .0 gra m s  
5 . 0  grams 
1 .0 liter 

Replenishment rate - I  gallon per 250 feet of 35mm film ( 1 5  ml per foot ) .  

KODAK POSI T I V E  DEVE LO P E R  D-97 
For Kodak Motion P icture F i lms 

Water, about 1 25 °  (5 2°C) 
Kodak Elon Developing Agent . . .  
Kodak Sodium S ulfite, desiccated 
Kodak Hydroquinone . . . 

oz . 

Kodak Sodium Carbonate, Monohydrated . .  
Kodak Potassium Bromide . 
Add cold water to make 

KODAK R EP L E N I S H E R  D -97R 
For Kodak Developer D-97 

. . . . . . . . . . .  

24 ounces 750 .0 ml 
7Y2 grains 0 .5 gram 

1 45 gra� ns 40 .0 gram s 
44 grains 3 .0 grams  

290 grains 20 .0 grams 
30 grains 2 .0 grams 
3 2  ounces 1 .0 liter 

Water, about l 25°F ( 5 2°C J 24 ounces 750 .0 ml 
Kodak Elon Developing Agent . . . . . . . . I 0 grains 0 . 7  gram 
Kodak Sodium Sulfite, desiccated 2 oz . 1 4 5  gra1 11s 70 .0  grams  
Kodak H ydroquinone . . . 1 6 0 grains 1 1 .0 grams 
Kodak Sodium Carbonate, monohydratcd . 290 grains 20 .0 grams 
Kodak Potassium Bromide . . 2 grains 0 . 1 5  gm 
Kodak Sodium Hydroxide . . 3 0  grains 2 .0 grams 
Add cold water to m ake 32 ounces I .0 l i ter  

Replenishment rate - I gallon per 1 900 feet of 35mm film ( 2 .0 ml per foo t ) .  
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KODAK PYRO STA I N  DEVE LOPER SD-1 
For Producing a Stain Image w ith a M inimum of General  Stain 

Water ( 1 2 5 ° F  or 5 2 ° C ) . . 2 4  ounces 
Kodak Sodium Sulfi te ,  desiccated . . . . 20 grains 
Pyro . 40 grains 
Kodak Sodium Carbonate, monoh ydrated 8 8  grains 
Add cold water to make 3 2  ounces 

D issolve chemicals i n  the order given. 

7 5 0 .0 ml 
1 .4 grams 
2 .8 grams 
6 .2 grams 
1 .0 l i ter 

Develop about 6 m i n u tes at 68°F ( 20°C ) ,  rinse, and fix in a pl ain hypo bath . 
This pyro formula when used fresh w i l l  give a good stain image with a minimum of 

general stain. Fol lowing developmen t ,  rinse quickly and fix in a large volume of fresh 
hypo. This developer w i l l  give best results when used in a tray . If a negative is  stained too 
strongly the stai n may b e  reduced by first removing i t  entirely by b l eaching it  in 

Formula Kodak Developer S-6, and then re-develop ing i t  in a mildly staining pyro 
developer such as Formula Kodak Developer D-7. This procedure, howeve r ,  usual l y  gives 
more general stain i n  proportion to the stain image than if  th e original emulsion had 
been deve l oped w i th the above staining devel oper in the first plac e .  

A lthough most ph otographic stains are objectionable, a developer stain image which is 
formed in position along with the silver image during developmen t is often of great value 
because it is capable of producing a print in the same way in which a print is produced 
by a silver image. Photographic papers are usually sensitive to blue light only, which is 
strongly absorbed by a yellow stain. The stain therefore becomes photographically like a 
black silver image. 

The printing value of a stain image explains w hy an apparently weak-looking pyro 
negative will give go od pi·ints on a s oft printing paper. This is because the stain which 
appears transparent and weak to  the eye is really opaque photographically. 
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KODAK ACI D R I NS E  BATH FOR PAPE RS SB -1  
After development, rinse prints thorough ly i n  running water or for at least 15  seconds 

in the following acid rinse bath before placing in the fixing bath. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . 32 ounces 1 .0 liter 
* Kodak Acetic Acid (28% pure )  . . . . . . . . . . .  l '/2 f1 . oz .  48.0 ml 

*To make 28% acetic acid from glacial acetic acid dilute three p arts of glacial acetic 
acid with eight parts of water. 

Rinse prints for not less than 1 5  seconds. Assuming a 1 to 2 second drain of a print 
following development, the equivalent of approximately 2 0  8"x 10" p rints may be 
processed in 3 2  ounces ( 1  l iter) of this solution before it becomes alkaline and should be 
discarded. 

KODAK C H R OM E A L UM H A R D EN I N G  BATH SB-3 
For Films and Plates 

In hot weather, the following hardening bath should be used after development and 
before fixation in conjunction with Formula F-5 or when F- 1 6  does not harden 
sufficiently .  

Water . . . . . .  _ . .  _ . .  32 oun ces 
Kodak Potassium Chrome Alum 1 ounce 

1 .0 I i  ter 
30.0 grams 

Agitate the negatives for a few seconds when first immersed in hardener. Leave them 
in the bath for 3 minutes. This bath should be renewed frequently. 

KODAK ACI D R I NS E  BATH SB- 1 a  
For Kodalith Films, Plates, and Paper and Kodalith Stripping Film (Normal ) 

Water 
* K odak Acetic Acid (28% pure) . .  

. . . . . .  3 2  ounces 
4 ounces 

1 .0 l i ter 
1 2 5 .0 ml 

*To make 28% acetic acid from glacial acetic acid dilute three parts of glacial acetic 
acid with eight parts of water. 

KODAK TROPICAL HARD E N E R  BATH SB-4 
For F i lms and P lates 

This solution is recommended for use in conjunction with the Tropical Developer 
( Kodak Developer DK-1 5 ) ,  when working above 75°F (24°C).  

Water . . . . . . . .  _ . 

Kodak Potassium Chrome Alum 
* Kodak Sodium Sulfate, desi ccated 

32 ounces 
1 ounce 
2 ounces 

1 .0 l iter 
30 .0 grams 
60.0 grams 

* If crystall ine sodium sulfate is preferred instead of desiccated sulfate, use 4 oz. 2 90 
grains ( 1 40.0 grams) in the formula. 
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After devel opment in a concentrated developer such as Kodak Developer DK-1 5 ,  rinse 
the film in water for not more than 1 second and then immerse in the Kodak Hardening 
Bath SB-4 bath for 3 minutes . Omit the water rinse above 85°F (29 .4°C) and transfer 
directly to the hardener bath for 3 minutes. Agitate for 30 to 45 seconds immediately 
after immersing in the hardener or streakiness will result. 

The hardening bath is violet-blue color by tungsten light when freshly mixed, but it 
ultimately turns to a yellow-green with use ; it then ceases to harden and should be 
replaced with a fresh bath. The hardening bath should never be overworked. 

An unused bath will keep indefinitely but the hardening properties of a partially used 
bath fall off rapidly on standing for a few days. 

KODAK NON-SW E L L I NG AC I D  R I NSE BATH SB-5 
For Rol l  F i lms 

Water . . . . . . . . . . . . . . . . .  1 6  ounces 
* Kodak Acetic Acid (28%) . . . . . . . . . 1 fl. oz. 
tKodak Sodium Sulfate, desiccated . . . . . . 1 Vi oun ces 

Water to make . . . . . . . . . . . . . . . . . . . . . . .  3 2  ounces 

500.0 ml 
3 2 .0 ml 
4 5 .0 grams 

1 .0 l iter 

*To make 28% acetic acid from glacial acetic acid dilute three parts of glacial acetic 
acid with eight parts of water. 

t lf it is desired to use sodium sulfate crystals instead of the desiccated sulfate, use 3 'll 
ounces per 3 2  ounces ( 1 05 grams per l iter ) .  

Agitate the films when immersed in this bath and allow t o  remain about three minutes 
before transfer to the fixing bath. 

This bath is satisfactory for use to 80°F .  I t  should be replaced after processing about 
100 rolls per gallon provided approximately 3 quarts of developer have been carried into 
the acid rinse bath by 100 rolls .  The bath sho uld n o t  be revived with acid. 

When working at temperatures below 7 5 ° F  (24°C) the life of the acid r inse bath may 
be extended by giving films a few seconds' rinse in running water previous to immersion 
in this rinse bath . 

KODAK F O R M A L I N  SUPP L E M E NTARY HARD E N E R  SH-1  
For All  F ilms and Plates 

Water . . . . . . . . . . . . . . . . . . . . 

Kodak Formaldehyde ( 3 7 %  solution) . . .  . 
Kodak Sodium Carbonate, monohydrated . .  
Water to make 

16 ounces 
2 '12 drams 
88 grains 
3 2  ounces 

500.0 ml 
1 0 .0 ml 

6 .0 grams 
1 .0 l iter 

This formula is recommended for the treatment of negatives which would normally be 
softened considerably by a chemical treatment in the removal of several types of stains, 
or by intensification or reduction. 

After hardening for 3 minutes, negatives should always be rinsed and immersed for 5 
minutes in a fresh acid fixing bath and well washed before further treatment. 

KODAK P R E HARDEN E R SH� 
For High-Temperature Process ing 

Water 28 
* 0 . 5 %  solution of Kodak Anti -Fog N o .  2 

(6-Nitrobenzimidazole n itrate) . . . . . . . . .  l Y.  
Kodak Sodium Sulfate, desiccated . . 1 oz . 290 
Kodak Sodium Carbonate, monohydrated . .  1 7 5  
Add cold water to make . . . . . . . . . . . . . . . 3 2  

J ust before use, add : 
Kodak Formaldehyde ( 3 7 %  solution) . . . . . .  1 Y. 

ounces 

ounces 
grains 
grains 
ounces 

drams 

K odak H ardener SH-5 

900.0 ml 

40.0 ml 
50 .0 grams 
1 2 .0 grams 

1 .0 liter 

5 .0 ml 

*To prepare a 0 .5% solution,  dissolve 1 gram of 6-nitrobenzimidazo!e in 200 ml . of 
distilled water ( 1 8  grains in 8 ounces of water). 

(continued on following page) 
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Directions for Mixing: The entire bath , with the exception of the Kodak 
Formaldehyde 3 7% solution, may be kept a� a stock solution. Just before use , Sm! ( l Y,, 
drams) of Kodak Formaldehyde 3 7% solution are added to each liter ( 3 2  ounces) of the 
stock solution and mixed thorough ly.  

Directions for Use:  Bathe the exposed fi lm i n  the Prehardener SH-5 for 10 minutes 
with moderate agitation .  Then drain film for a few seconds, immerse in water for 30 
seconds, d rain thorough ly, and immerse in the developer. The selection of the developer 
wil l

0 
depend on

_ 
the contrast and time of development desired. I n  general, up to 9 S°F 

( 3 5  C) conventional developers such as  D-76, DK-60a, D- 1 9 ,  etc. ,  may be used w ithout 
modification. Above 9 5° F ,  it  may be beneficial to use developers of l ower activity, to 
avoid excessively short developing times. 

OUT L I N E  OF PROCESSI N G  W I T H  P R E H A R D E N E R  
A T  TEMPE RATU R ES B ETWE E N  75°F A N D  90°F 

Kodak Prehardener SH-5 . .  
Rinse i n  water 
Develop in customary developer 

Times will be as follows: 

10 minutes 
30 seconds 

7 S°F - use normal developing time recommended at 68°F without 
prehardening 

80° F 
8 5 ° F  
90°F 
9 5°F 

. . . .  8 5 %  of time for 68°F 
. 70% of time for  68°F 
. 60% of time for 6 8°F 

. .  50% of time for  68°F 

After development rinse , f ix in an acid hardening fixing bath such as  Kodak F-5 , wash 
and dry in the usual way. 

AT TEMPERAT U R E S  A BOVE 95°F 

Increase the 6-Nitrobenzimidazole content of the prehardener up to double the 
normal formula concentration , if necessary , to control fog. Process as above, using a low 
activity developer, to avoid excessively short processing times. The average development 
time at 1 1 0°F (4 3 . 3 °C) after prehardening is 2 5 %  of the normal time at 68° F .  

KODAK R EP L E N I S H E R  SOLUT I ON SH -5R 
For Kodak Prehardener 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 ounces 
* 0 . 5 %  solution of Kodak Anti-Fog No.  2 

(6-Nitrobenzimidazole N itrate) . . . . . . 1 34 ounces 
Kodak Sodium Sulfate, desiccated 1 oz . 290 grains 
Kodak Sodium Carbonate, monohydrated . 406 grai ns 
Add water to make . . . . . . . . . . . 3 2  ounces 

J ust b;;fore use, add : 
Kodak Formaldehyde ( 3 7% solution 2 drams 

900 .0 ml 

5 5 .0 ml 
50.0 grams 
2 8 .0 grams 

1 .0 l iter 

8 .0 ml 

*To prepare a 0.5% solution , dissolve 1 gram of 6-n itroben zimidazole nitrate in  200ml 
of distilled water ( 1 8  grains in 8 ounces). 

Directions  for Mixing: The solu tion , with the exception of the Kodak Formaldehyde, 
may be prepared and kept as a stock soluti on. The formaldehyde should be added just 
before use and mixed thoroughly.  

Directions for Use: For tank use , maintain the original level of the Prehardener 
solution by frequent additions of the Replenisher. For tray use , mark the original 
solution level on the storage bottle , and when the solution has b een returned to the 
bottle after use, fill up to this mark with replenisher. 

The original Prehardener bath should be discarded and replaced after two months use, 
or after two to three hundred 8x1 0 films have been pro cessed per gal lon (SO to 7 5  sheets 
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8 x l 0 o r  rolls of 3 S mm per l i te r ) ,  whi chever occurs firs t .  In the eve n t  o f  any serious 
change i n  hardening or sensitometric properties,  the bath should be replaced at once.  

Developers used with this  procedure may b e  reple nished i n  the customary manner,  
allowing 4 S m l  o f  replenisher (1  Y2 times the usual quantity) for each 8x 1 0  fi lm or ro l l  of 
3 S mm processed. It  wi l l  b e  ne cessary , s ince water is carried over into the developer,  to 
discard an equivalent amount of develo per , either keeping a record of th e quan tity of 
film processed , o r  esti mating the amount o f  replenisher to b e  used from the decrease in 
volume of the Prehardener sol u tion.  

KODAK AC I D  H AR D E N I NG F I X I N G  BATH F-5 
For F i l ms, Plates, and Papers 

Water ( 1 Z S ° F  o r  S Z°C) . . . . . . . .  . 
Kodak Sodium Thiosulfate ( H ypo) 
Kodak Sod ium Sulfi t e ,  desiccated 

* Kodak Acetic Acid ( Z 8 % )  
t Kodak Boric Acid , crystals . . . . . . . . . . .  . 

Kodak Potassium Alum 
Add cold water  to make 

zo 
8 '/2 

l 1/2 
v. 
Y2 

3 Z  

ounces 600.0 ml 
ounces Z40.0 grams 
ounce l S .O grams 
fl . o z .  4 8 .0 m l  
ounce 7 .S grams 
ounce 1 S .0 grams 
ounces 1 .0 l iter 

* To make Z 8% acetic acid from glacial acetic acid, d i l u te 3 parts of glacial acetic  acid 
with 8 parts o f  water. 

t Crystal l in e  boric acid should b e  used as specifi e d .  Powdered boric acid dissolves only 
with great difficulty,  and its use sh ould b e  avoided.  

D issolve the hypo i n  the specified volume of water (about 1 Z S°F o r  S Z °C) and then 
add the remaining chemicals i n  the order give n ,  taking care that each chemical is 
dissolved before adding the nex t .  Then d i l ute with water to the required vo l ume . 

F ilms or p l ates should be fixed p roperly in 10 minu tes ( cleared in S minutes) in a 
freshly prepared bath . The bath need not be discarded unti l  the fixing time (rwice the 
time to clear) becomes excessive, that is ,  over ZO mi nutes.  The solut ion remains clear and 
hardens well throughout its  useful l ife.  Ab out ZO to 2S 8 x l 0  fil m s  o r  p l ates (or their  
equivalent in other s izes) may b e  fixed per 32 ounces ( 1  l i ter) . 

The Kodak F-S fi xing bath has the advantage over the older types of fixing baths, 
which do not contain boric acid , t h at i t  gives much better harde n i ng and h as a lesser 
tendency t o  p recipi tate a sludge of alumi n um sulfite throughout its useful l ife. 

The i,ngredients other than hypo may be compounded as a stock hardener solution to 
be added to a solution o f  h y p o ,  using Kodak Formula F- S a .  

KODAK ACI D H A R DE N I NG STOCK SO L U T I ON F-5a 

Water ( l 25°F or S Z °C) 2 0  ounces 
Kodak Sodium Sulfite,  desiccated 

* Kodak Acetic Acid ( Z 8 % )  . 
t Kodak Boric Acid , crystals 

Kodak Potassium Alum 
Add cold water to make 

2 1;, oun ces 
7 Y2 fl . ozs.  
1 '1' ounces 
2 Y2 ounces 
3 Z  oun ces 

600.0 ml 
7 S  .0 grams 

Z 3 S .O m l  
3 7 . S grams 
75  .0 grams 

1 .0 l iter 

* To make 2 8% acetic acid from glacial  acetic ac id,  d i l u te 3 parts of glacial  acetic acid 
with 8 parts o f  water.  

tCrysta l l in e  boric acid should b e  used as specifi e d .  Powdered boric acid dissolves o nl y  
w i t h  great difficulty,  a n d  its  use s h o u l d  b e  avoided. 

Dissolve chemicals i n  the order give n .  
Add o n e  part o f  the cool stock hardener sol ut ion s low ly to 4 parts o f  cool 30% hypo 

solutio n ,  w h i l e  stirr ing the hypo rapid l y .  
T h i s  w i l l  give an acid hardening fixing bath similar to Kodak Formula F·S . 
A 3 0% hypo solution is made by d issol,vi n g  1 0  ounces ( 300 grams) sodium thio sulfate 

' (hypo) in suffi cient hot water to make fi nal volume 3Z ounces (1 l i ter) .  
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KODAK ACID H A R DE N I N G  F I X I N G BATH F-6 
Odorless Bath for F i l ms, Plates, and Papers 

This new fixing bath has been prepared for those who are sensitive to sulfur dioxide 
even in the small concentrations which sometimes emanate from a newly prepared tray 
of Kodak F-5 . The odor of sulfur dioxide is eliminated almost entirely by omitting from 
Kodak Formula F -5 the boric acid and by substituting for it 1 5  grams of Kodak Kodalk 
per liter. 

Water ( 1 2 5°F or 5 2°C) . . . . . . . . . . . . . .  . 
Kodak Sodium Thiosulfate (Hypo) 
Kodak Sodium Sulfite, desiccated . . . . . .  . 

* Kodak Acetic Acid ( 2 8 % )  . . . . . . . . . . . .  . 
Kodak Kodalk . . . . . . . . . . . . . . . . . . . .  . 
Kodak Potassium Alum . . . . . . . . . . . . . . .  . 
Add cold water to make . . . .  . 

20 ounces 
8 ounces 
1h ounce 

l \/2 fl. ozs. 
V2 ounce 
1/2 ounce 

3 2 ounces / 

600.0 ml 
240.0 grams 

1 5  .0 grams 
48.0 ml 
1 5  .0 grams 
15 .0 grams 

1 .0 l i ter 

* To make 2 8% acetic acid from glacial acetic acid , dilute 3 parts of glacial acetic acid 
with 8 parts of water . 

Dissolve the hypo in the specified volume of water, about 1 2 5 ° F  ( 5 2°C) and th en add 
the remain ing chemicals in the order given , taking care that each chemical is dissolved 
before adding the next . Then d ilute with water to the required volume. 

The ingredients other than hypo may be compounded as a stock hardener solution to 
be added to a solution of hypo , using Kodak Formula F-6a. 

KODAK ACID H A R DE N E R  STOCK SO L UTI O N  F6a 
For Preparing Kodak F-6 F ix ing Bath 

An odorless stock hardener Kodak (F-6a) which may be used in p lace of Kodak F-5a,  
is prepared by substituting for the boric acid 75 grams of Kodalk per liter ( 1 0  oun ces per 
gal lon) .  The mod ified fixing bath should be used in conjunction with an Acid Rinse Bath 
such as Kodak SB·l or a Chrome Alum Hardener Bath such as Kodak SB-3 in order to 
ensure hardening l ife for the fixer equal to that of Kodak F-5 . The hardening life is h alf 
that of Kodak F-5 if a water rinse is used between development and fixation . 

These modifications (to Kodak F-5 and F-5a)  are recommended for l imited use. They 
are intended for the few users who are affected by the sulfur d ioxide odor. 

Water ( 1 2 5°F or 5 2°C) . . . .  20 ounces 600.0 ml 
Kodak Sodium Sulfite, desiccated 2 1/2 ounces 75  .0 grams 

* Kodak Acetic Acid (28%) . . . . . . . .  7 1/z fl . ozs. 2 3 5 .0 ml 
Kodak Kodalk . . . . . . . . . 2 1/2 ounces 7 5 .0 grams 
K odak Potassium A!um . . . . . . . . . . . .  2 1/2 ounces 7 5 .0 grams 
Add cold water to make 32 ounces 1 .0 l iter 

* To make 2 8% acetic acid from glacial acetic acid , dil u te three parts of glacial acetic 
acid with eight parts of water. 

Dissolve chemicals in the order given .  
Add one  part of the  cool stock hardener solution slowly to 4 parts of cool 30% hypo 

sol u tion, while stirring the hypo rapidly. 
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KODAK R A P I D  F I X I NG BATH F-7 
For Negative F i lms 

This fixing bath is recommended for use in the machine p rocessing of negative films. 
I t  can also be used for papers, but has no advantage over other formulas which do not 
contain ammonium chloride. With papers i t  should invariably be used in conjunction 
with an acid stop bath ; otherwise, if the bath becomes alkaline, dichroic fog is ap t to be 
produced. 

The advantages of this formula are that ( 1 )  the time to clear most negative films is less 
than that for Kodak Fixer F·S , and ( 2 )  the fixation l ife is approximately 50% greater 
than that of Kodak Fixer F · S .  

Water ( 1 2 5 °F or S 2°C )  . . . . . . . . . . . .  
Kodak Sodium Thiosulfate (Hypo) 

20 
1 2  

Kodak Ammonium Chloride . . . . . . .  1 oz.  290 
Kodak Sodium Sulfite desiccated . . . . .  Vi 

* Kodak Acetic Acid (28%) pure) . . . . . . . . .  1 Vi 
Kodak Boric Acid Crystals . . . . . . . . . . . . .  '4 
Kodak Potassium Alum . . . . . . . . . . . . . . . '/2 
Add cold water to make . . . . . . . . . .  3 2  

ounces 600.0 ml 
ounces 3 60 .0 grams 
grains 50 .0 grams 
ounce 1 5 .0 grams 
ounces 4 7 .0 ml 
ounce 7 .5 grams 
ounce 1 5 .0 grams 
ounces 1 .0 l i ter 

When compounding this formula, the ammonium chloride should be added to the 
hypo solution and not to the final fixing bath ; otherwise a sludge may form . 

Note that the hardening components of Kodak Fixer F-7 are the same as those of 
Kodak Fixer F-5 . For this reason a stock rapid hypo solution can be prepared to be used 
in conj unction with the stock hardener Kodak Fixer F·Sa.  

Cauti o n :  With rapid fixing baths ,  do not prolong the fixing time for fine-grained film 
or plate emulsions or  for any paper prints ; otherwise the image may have a tendency to 
bleach , especially at temperatures higher than 68°F (20°C) .  This caution is particularly 
important in the case of warm-tone papers. 

KODAK R AP I D  F I X I N G  BATH F-9 
For Reduced Corrosion of Metal Tanks 

If corrosion is encountered when using Kodak Rapid Fixing Bath F·7 with stainless 
steel containers, i t  can be minimized by substituting 2 ounces of Ammonium Sulfate for 
the 1 oz.  290 grains of Kodak Ammonium Chloride in th e 3 2  oz.  formula (60 grams per 
liter for SO grams). When changed this way , the formula is known as Kodak Rapid Fixer 
F-9 . 

KODAK ACI D. HAR D E N I NG F I X I N G  BATH F - 1 0  

Water, about 1 2 5  F ( 5 2  C) . . . . . . . . . . . . . . .  1 6  
Kodak Sodium Thiosulfate 1 1  
Kodak Sodium Sulfite, desiccated 
Kodak Kodalk 

* Kodak Acetic Acid (28%)  . . . . . . . . . . . .  . 
'4 Kodak Potassium Alum . .  

Add cold water to make . . . . . . . . . . . .  3 2  

ounces 500 .0 ml 
ounces 3 3 0 .0 grams 
ounce 7 . 5  grams 
ounce 3 0 .0 grams 
fl. oz 7 2 .0 ml 
ounce 2 2 . S  grams 
ounces 1 .0 l i ter 

* To make 2 8% acetic acid from glacial acid , dilute 3 parts of glacial acetic acid with 8 
parts of water .  

Dissolve the chemicals in th e order given , taking care that each chemical is dissolved 
completely before adding the next. 

This bath is especially recommended for use with h igh ly alkaline developers, such as 
Kodak Developers D-1 1 ,  D - 1 9 ,  or D·9 5 .  Agitate thoroughly on first placing the films in 
the bath , and at intervals until  fixation is completed. 

Fix for twice the time to clear the film of its milky appearance. Wash thoroughly and 
wipe each negative carefully before drying. When the time to clear has been increased 
through use , to twice the time required with a fresh bath , the solution should be 
discarded . In continuous processing machines, however, the following replenisher should 
be used to maintain the solution at constant working efficiency. 
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KODAK R EP L E N I S H E R  F - 1 0 R  
F o r  Kodak F ixing Bath F - 1 0  

Water, about 1 2 5  F ( 5 2  C) . . . . . . . . . . . . . 1 6  ounces 
Kodak Sodium T hiosulfate . . . . . . . . . . . . . 1 4  ounces 
Kodak Sodium Sulfite, desiccated . . . . . . . .  1 4 5  grains 
Kodak Kodalk . . . . . . . . . . . . . . . . . . . . . . . 1 ounce 

* Kodak Acetic Acid 28% . , . . . . . . . . . . . .  3 oz 7 fl drams 
Kodak Potassium Alum . . . . . . . . . . . . . . . % ounce 
Add cold water to make . . . . . . . . . . . . . . 3 2  ounces 

500.0 ml 
420 .0 grams 

1 0 .0 grams 
3 0 .0 grams 

1 20 .0 ml 
22 .5 grams 

1 .0 l iter 
*To make 2 8% acetic acid from glacial acetic acid, dilute 3 parts of glacial acetic acid 

with 8 parts of water. 

Replenishment rate- 1 gallon per 3 700 feet of 1 6mm film ( 1 .0 ml per foot). 

KODAK C H R O M E  ALUM F I XI NG BATH F-23 
For Motion Picture F ilms 

SOLUTION A 

Kodak Sodium Thiosulfate (Hypo) 
Kodak Sodium Sulfite, desiccated 
Water to make . . . . . . . . .  . 

SOL UTI O N  B 

8 ounces 
1 80 grains 

24 ounces 

240.0 grams 
1 2  .5 grams 

7 5 0 .0 ml 

Water . . . . . . . . . . . . . . . . 5 ounces 1 50 .0 ml 
Kodak Sodium Sulfite, desiccated 7 5 grains 5 .0 grams 

* Sulfuric Acid , 5% solution . . . l'Ai fl. oz. 40.0 ml 
Kodak Potassium Chrome Alum . . . . . . . . . 1 ounce 30 .0 grams 
Water to make . . . . . . . . . . . . . . . . . . . . . . . 8 ounces 2 50.0 ml  

* To prepare 5 %  Sulfuric Acid,  add 1 part by volume of Sulfuric Acid C.P .  
(Concentrated ) to 1 9  parts of  cold water by volume slowly while stirring. The acid 
must be added to the water, not vice-versa, otherwise the solution may boil with 
explosive violence, and if  spattered on the hands or face will cause serious burns. 

Solutions A and B must be cooled to about 70°F before they are mixed in order to 
avoid sulfurization .  Add Solution B to Solution A while stirring the latter thoroughly . It 
is not desirable to store Solution B as a stock hardener because it loses its hardening 
powers on keeping. · 

The hardening properties fall off rapidly with use, and sulfuric acid should be added at 
regular intervals to maintain the proper acidity . The quantity required can be determined 
by titrating 30ml of the fixing bath with 2 . 5 %  solution of sulfuric acid, using 
brom-phenol blue as the indicator. Sufficient acid should be added to change the color 
of the solution to yellow . 

KODAK N ON -HAR D E N I N G  ACI D F I XI NG BATH F-24 

Water (about 1 2 5 °  or 5 2°C) . . . . . . . . . 16 ounces 
Kodak Sodium Thiosulfate (Hypo) . . . . . 8 ounces 
Kodak Sodium Sulfite, desiccated . . . . . 1 4 5  grains 
Kodak Sodium Bisulfite . . . 3 6 5  grains 
Add cold water to make . . . . . . . . . . . . . . . 3 2  ounces 

Dissolve chemicals in the order give n .  

500.0 ml  
240 .0 grams 

1 0 .0 grams 
2 5 .0 grams 

1 .0 liter 

This bath is recommended for films, p lates or paper when no hardening is desired. 
This solution may be used satisfactorily only when the temperature of the developer, 

rinse bath and wash water is not higher than 68°F ( 20°C) and provided ample drying 
time can b e  allowed so that relatively cool drying air can b e  used . 
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KODAK ACID H A R D E N I N G  F I XI NG BATH F-25 
For Motion Pictu re F i l m  

Water ( about 1 2 5 ° F  or 5 2°C) . . . . . . 64 ounces 
Kodak Sodium Thiosulfate (Hypo) 2 \/2 pmmds 

* Kodak Sodium Sulfite, desiccated . . 290 grains 
Kodak Acetic Acid, glacial . . . . . . . . .  1 1/.i fl . ozs. 

t Kodak Boric Acid , crystals . . . . . . . . . . . . .  290 grains 
Kodak Potassium Alum . . . . . . . . . . 1 oz . 1 4 5  grains 
Add cold water to make . . . . . . . . . . . . . . . 1 gallon 

500 .0 ml 
300 .0 grams 

5 .0 grams 
1 0 .0 ml 

5 .0 grams 
1 0 .0 grams 

1 .0 l iter 

* This bath contains a minimum quantity of sulfite, which is such that the bath with 
not sulfurize with in a period of 3 to 4 weeks at 70°F (2 1 °C ) .  If the temperature is 
likely to ri9e above 70°F ( 2 1 °C ) ,  twice the quantity of sulfite should be used. 

tCrystalline boric acid should be used as specified. Powdered boric acid dissolves on 
with great difficulty, and its use should be avoided. 

Dissolve the hypo i n  one-half the required volume of water and then add the 
remaining chemicals in the order given after dissolving in a small quantity of water. 
Dilute with water to the required volume . 

Revival of this acid hardening fixing bath is unnecessary as the hardening properties 
are maintained and the bath w il l  not sludge throughout its useful l ife .  The solution may 
be used until exhausted w ith 100 feet of 3 Smm film per 3 2  ounces ( 1  l iter) .  when it 
should be repl aced by a fresh bath . 

KODAK STOCK HARD E N E R  F-25a 
For Motion Picture F i lm F i xing Bath F-25 

The fol lowing fixing b ath prepared with this solution will  not sulfurize with in  a period 
of 3 to 4 weeks, if  the temperature will not exceed 70° F (2 1 °C) . 

Water (about 1 2 5 ° F  or S 2°C) 16 ounces 500.0 ml 
* Kodak Sodium Sulfite, desiccated . . . . . . . .  3 6 5  grains 2 5 .0 grams 

Kodak Acetic Acid, glacial . . . . . . . . . . . 1 .6 fl . oz.  5 0 .0 ml 
t Kodak Boric Acid , crystals . . . . . . . . . . 365 grains 2 5 .0 grams 

Kodak Potassium Alum . . . . . . . . . . . 1 oz . 292  grains 5 0 .0 grams 
Add cold water to make . . . . . . . . . . . . 3 2  ounces 1 .0 l iter 

* Th is bath contains a minimum quanriti, of sulfite for use at normal temperatures. If 
the temperature is apt to rise above 70 F (2 1 °C ) ,  twice the quantity of sulfite should 
be used . 

tCrystall ine boric acid should be used as specified. Powdered boric acid dissolves only 
with great difficulty , and its use should be avoided. 

Dissolve chemicals in the order given. 
For use, add 1 part of stock hardener solution slowly to 4 parts of a cool 30% hypo 

solution while stirring the latter rapidly. 
30% hypo solution is prepared by dissolving 10 o.unces ( 300 grams) of sodium 

thiosulfate ( hypo) in sufficient water to make final volume 32 ounces ( 1  l iter).  

HYPO TEST FOR T H O R O UG HN ESS OF WASH I N G  

A n  accurate determination of the residual hypo content i n  films and prints can be 
obtained only by the measurement of the h ypo in the processed photographic material . 
This is particularly true in the case of prints, because the paper support retains hypo i n  
its fiber structure . 
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KODA K H YPO TEST SOLUTI ON HT-2 

Water . . . . . . . . . . . . . . . . . 24 ounces 
* K odak Acetic Acid , 2 8% . . . . . . . . . . . . . . . . 4 ounces 

Kodak Silver Nitrate . . . . . . . . . . . \l.i ounce 
Water to make . . . . . . . . . . . . . . . . . . . . . . . .  32 ounces 

7 5 0 .0 ml 
1 2 5 .0 ml 

7 . 5  grams 
1 .0 l i ter 

* To make approximately 28% acetic acid from glacial acetic acid , dilute 3 p arts of 
glacial acetic acid with 8 parts of water. 

Store in a screw-cap or glass-stoppered b rown bottle away from strong light. Avoid 
contact of test solution with the h ands, clothing, negatives, prints, or undeveloped 
photographic materials; otherwise black stains will ultimately result. 

Test ing the Degree of Wash i ng of Prints: After washing, wipe the excess water from 
the face (emulsion side)  of an unexposed p iece of the same photographic paper 
processed with the batch of prints (or from the extra margin area of one of the prints ) .  
Place o n e  drop of t h e  test solution on t h e  face of this p rocessed paper sampler. Allow 
the solution to stand on the paper sample for 2 minutes, rinse to remove the excess 
reagent, and then compare the stain with the Kodak Hypo Estimator. The Kodak Hypo 
Estimator is available on request from the Sales Service Division Eastman Kodak 
Company Rochester 14650,  New York.  

Archival permanence requires the use of washing aids such as Kodak Hypo Clearing 
Agent, or even the Hypo Eliminator HE-1 . The above spot test is reliable when Kodak 
Hypo Clearing Agent has been used, b ut it may give misleading results after certain other 
washing aids h ave been employed. The face may show less stain than a p rint washed only 
in water, although the total hypo content of the two prints may be equal . In such cases 
it  is desirable to measure the transmission density after total immersion of the print or 
sample in the silver nitrate test solution. 

Testing the Degree of Washing of F i lms :  After washing, cut off a small strip from the 
clear margin of the film and immerse a portion of it i n  a small volume of the. test 
solution for about 3 minu tes . Well-washed films, including those for record purposes, 
should show very little or  no discoloration . 

The spot technique should not be used on wet films because of the danger of 
spreading the reagent . It is very useful in testing dry films. 

SEA WAT E R  WASH I N G  
O f  Photographic Fi l ms, Plates a n d  Papers 

An investigation carried out by G.T.  Eaton and J . I .  Crabtree of Kodak Research 
laboratories on the possibility of washing p hotograph i c  materials in sea water discloses 
that : "It is considered that a safe and economical procedure would be to wash 
photographic films, plates and papers in sea water for one-half of the usually 
recommended washing time for a given material and then wash in fresh water for about 5 
minutes, either in running water or in two successive changes of fresh water . "  

K O D A K  H Y PO C L EA R I N G  A G E N T + 
( L iquid volumes are given in the U .S. system) 

D I R ECTIONS F O R  USE 
PAP E RS ( Black-and-White Prints) 

After normal fixing, transfer the prints to the clearing agent solution with or without 
rinsing. . 

Treat single-weight or thinner papers at least 2 minutes and double-weight papers at 
least 3 minutes, with agitation, at 6 5  to 70 F ( 1 8  to 2 1  C) .  . . Then wash single-weight or thinner papers at least 1 0  minutes and double-weight 
papers at least 20 minutes with agitation and normal water flow . The wate.r tei:nperature 
may be as low as 35 F (2 C ) .  However, if  the water temperature can be maintained at 6 5  
t o  7 0  F ( 1 8  t o  2 1  C ) ,  a h igher degree o f  stability will result than can b e  obtained with 
normal one-hour washing without the KODAK Hypo Clearing Agent treatment . 
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Prints to Be Toned: If  cold wash water is used prior to toning, 2 -bath fixation is 
especially necessary. For the wash prior to toning in Sulfide Sepia Toner T-7a, KODAK 
POLY-TONE R ,  KODAK Brown Toner, KODAK Rapid Selenium To ner, or KODAK 
Blue Toner ,  treat the prints as directed above. This will reduce the washing time by at 
least 2 / 3 .  The 2% KODALK bath required prior to using Rapid Selenium Toner may be 
combined with the Hypo Clearing Agent bath by dissolving 2-1/2 ounces of KODALK 
Balanced Alkali in each gal lon of Hypo Clearing Agent. Use as described under 
"Black-and-White Prints ."  

After toning in KODAK Hypo-Alum Toner T-l a ,  KODAK Rapid Selenium To ner, or  
KODAK Gold Toner T-2 1 ,  treat the prints in Hypo Clearing Agent and wash at 6 5  to 70 
F ( 18  to  21  C)  as  described under "Black-and-White Pri nts . "  

Black-and-White Prints E xposed t o  Oxid iz ing Gases: T o  prevent fad ing o f  prints that 
may be exposed to oxidizing gases, add 1 \4 ounces of K ODAK Rapid Selenium Toner 
stock solution to each gallon of KODAK Hypo Clearing Agent solution.  Stir until the 
solution is mixed thoroughly .  

After normal fixing, transfer prints without rinsing to the KODAK Hypo Clearing 
Agent Bath with toner. Treat and wash at 65 to 7 0  F ( 1 8  to 2 1  C) as described under 
" B lack-and-White Prints ." Do not leave prints i n  the modifed KODAK Hypo Clearing 
Agent Bath more than 5 minutes. 

CAUT I ON : Selenium salts are hazardous. Note warning on toner labe l .  

F I LMS 
After fixing, remove the excess hypo by rinsing the film i n  water for about 30 

seconds. Then b athe the film in the KODAK Hypo Clearing Agent solution for 1 to 2 
minutes, with moderate agitation ,  and wash it for 5 minutes, using a water flow 
sufficient to give a complete change of water in 5 m inutes. 

Stil l -Water Wash : When water supplies are limited, substitute a tank of water for the 
run ning-water wash. After 2 m inutes in the clearing agent solution, wash the films for 10 
minutes with occasional agitation. Change the water i n  the tank after the equivalent of 
10 films, 8 x 1 0-inch ,  per gallon have been washed. 

Capacity : T he equivalent of 200-8 x 10-inch prints or 1 5 0  to 200-8 x 10-inch films 
may be treated in each gallon of KODAK Hypo Clearing Agent Bath if a water rinse is 
used after fixing. Without a water rinse, the capacity is reduced to about 5 0  to 60-8 x 
1 0-inch films or 80-8 x 10-inch prints or equivalent per gallon . 

I mage Stab il i ty : You can determine the effectiveness of the clearing agent and the 
washing procedure by testing the washed film or print for residual traces of hypo and 
silver. 

To test for hypo, spot a margin of the film or print with KODAK Hypo Test Solution 
HT-2 and compare the stain with the K ODAK Hypo Estimator. This guide is available 
from Photo Information Service, Eastman Kodak Company, Rochester, New York 
14650.  

To test for silver, place a drop of KODAK Residual Silver Test Solution ST-1 in the 
clear margin of a dry or squeegeed film or print. After 2 or 3 minutes, b lot carefully with 
a clean white blotter. Any coloration in excess of a just visible cream tint ind icates the 
presence of residual silver salts in the film or print. For more critical evaluation of prints, 
compare the coloration with that produced on a blank sheet of paper which has been 
processed through two fresh fixing baths and washed thoroughly. 

+Avai lable  in 5 quart size. The package contains five packets, each of which will make 5 
quarts (4 .7  l i ters) of solution.  To prepare: add the contents of one packet to 5 quarts 
(4.7 l iters) of water at about 80 F (27 C). Stir until the chemicals are dissolved 
completely and the solution is uniform . 

A R CH I VA L  P ROCESS I N G  

When residual chemicals are n o t  completely removed from photographic materials, 
permanence is impaired . For some purposes, this is not important, because the need for 
certain work is temporary. Stabilized prints would be i n  this category. Negatives should 
b e  treated to insure long l ife ,  since their potential value may not be apparent 
immediately .  If manufacturers' recommended procedures are followed for all sensitized 
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materials, they will keep for an extended number of years if good storage conditions are 
available.  I f  time is importan t ,  negatives and prints can be rewashed after prints h ave 
been m ade. 

Photographs intended for permanent records should be processed to achieve a 
standard known as archival permanence .  This standard implies total removal of ch�mical 
residues harmful to the photographic image or its support. 

CAUSES OF D ET E R I O RATI O N  

Small amounts o f  hypo (sodium thiosulfate o r  ammonium thiosulfate) remaining i n  a 
photographic  material after processing eventually combine with the silver of the image to 
form silver sulfide. The result of this reaction,  as seen in a black-and-white negative or 
print, is a stained and faded picture . Permanence is also impaired by traces of  complex 
silver compounds (products of the fixing reaction) that remain in the material due to a 
curtailed fixing time or to an excessive amount of silver compounds in the fixing bath , a 
condition that exists when a fixing bath h as been used beyond its useful capacity. 

A further cause of  deterioration in negatives and prints is exposure to unfavorable 
atmospheric conditions. The p hotographer has little or no control over this aspect of 
permanence, but he should be aware that the effect of residual hypo and silver is greatly 
accelerated by high temperature coupled with excessive humidity , as well as by sulfurous 
matter and harmful gases in the air. Photographs intended for use in tropical cl imates or 
i n  industrial areas should therefore be processed for maximum permanen ce .  

I n  addition , the particular granular structure o f  a silver image has a bearing o n  its 
tolerance to residual chemicals. For example, fine-grain negatives and prints on 
warm-tone papers are more susceptible to attack by hypo than are coarse-grained 
negatives and prints on cold-tone papers. As a practical matter, however, it  is easier to 
process all materials to a h igh standard of permanence than to select a particular film or 
paper for special treatment.  The purpose of fixing is to dissolve the undeveloped, 
ligh t-sensitive silver h alides from the emulsion.  The products of this reaction are complex 
silver compounds. As more material is fixed i n  a bath of hypo,  the concentration of 
these silver compounds in the hypo solution becomes greater. When the concentration 
reaches a certain critical level , some relatively insoluble silver compounds are formed ; 
these compounds cannot be removed by washing. Moreover, as the concentration of 
silver in the fixing· bath increases, so does the time required for complete fixation.  As a 
practical matter, this means that you should test your fixing baths frequently to make 
sure that they are not used when the amount of silver they bear has reached the critical 
leve l .  

F I X I N G  
T o  make a negative o r  print a s  permanent as possible, two conditions must be met : ( 1 )  

All o f  the undeveloped silver hal ides i n  t h e  emulsion must b e  dissolved b,y the fixing 
solution so that the silver compounds thus formed can be removed from the material by 
washing. ( 2) Both the fixing chemicals and the soluble silver compounds must be 
removed from the emulsion and its support by thorough wash ing. 

F ix i ng Time: A single sheet of film or paper fixes in a relatively short time in a fresh 
fixing bath , because fresh solution is in contact with the whole surface of the material 
throughout the immersion time . When a batch of prints or negatives are fixed together i n  
a tray, a d ifferent condition exists. T h e  sheets of material adhere t o  o n e  another, a n d  so 
prevent access of fresh solution to the surfaces. For this reason , photographic materials 
must be agitated and separated constantly throughout the fixing time . The effect of lack 
of agitation is often seen as a stained patch in the center of the negative or print, 
indicating that solution reached the edges of  the material but failed to reach the center 
of the sheets. This bunching of negatives and prints during fixing is one of the most 
common causes of deterioration.  

Each fixing t ime recommended by Eastman Kodak Company includes a safety factor 
that helps to compensate for the difficulties in fixing material in batches and for the 
slowdown of the fixing reaction by a buildup of silver compounds in the hypo solution . 
The fixing times recommended should not be exceeded, particularly in the case of paper 
prints. The reason for this will become apparent later in th is discussion.  

Practical L imits for  Concentration of Si lver i n  F ix ing B aths: As stated previously, 
when the concentration of silver in a fixing bath reaches a certain level,' insoluble silver 
compounds are form.e.d tl)at fail to leave the material i n  washing. A higher concentration 

(Continued on following page) 
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of silver can be tolerated in a fixing bath for negatives than in one for papers. This is 
because chemical solutions are not absorbed by the film base. Removal of residual 
chemicals is therefore relatively simple. The maximum amount of silver that should be 
allowed to accumulate i n  a bath used for negatives is about 6.0 grams per liter of  hypo 
solution . As a general rule,  this concentration is reached when a film takes twice the time 
to clear that the same film would take in a fresh bath.  

I n  fixing papers, the situation is  more complex ; chemical solutions are absorbed by 
the paper base and the baryta coating on the paper, as well as by the emulsion. As a 
result, residual chemicals are much more difficult to remove by washing. Experiments 
have shown that not more than 2 .0 grams per liter of silver can be tolerated in a fixing 
bath used for papers. Obviously, when a single fixing bath is used for prints i t  must be 
tested frequently ; otherwise, the permissible level of silver can easily be exceeded 
without the knowledge of the operator. A more certain method of fixing p rints is to use 
a two-bath system . . 

F ixing Negatives: A few negatives can be fixed in a tray if they are separated and 
handled carefully . In batch processing, the best method is to use suitable film h angers 
suspended in a tank.  In this way the films are always properly separated. Fixing is carried 
out with the minimum of h andling, and consequently, less damage. 

About one hundred 8 by 1 0-inch films can be fixed in a gallon of h ypo solution. 
However, i f  you have failed to count the number of fi lms processed, you can check the 
condition of the fixing bath by observing the time the film takes to clear.  I f  it takes 
twice the time to clear that the same film would take in a fresh bath , the solution should 
be discarded. Remember that some types of film take much longer to clear than others; 
therefore, the same film must be used to check the clearing time in both the fresh bath 
and the used bath . Whether it is exhausted or not, a tank of hypo should be discarded 
after 1 month of use . 

F ixing Prints :  Prints are usually fixed in a tray and often in fairly large batches. 
Consequently ,  precautions must be taken to insure complete fixation if the prints are to 
be permanenr. · 

Always use trays or tanks that . are large enough to permit easy handling of the prints. 
For example, not more than twelve 8 by 1 0-inch prints can be fixed properly in an 
ordinary 16 by 20-inch processing tray . 

The following question is often aske d ;  "Should prints be placed in the fixer face 
upward or face downward ? "  The answer is that most photographic paper floats on the 
surface of the solution and cannot be left unattended for any length of time no matter 
which side is upward . Bubbles form under a print that floats face downward ; 
consequently, some areas are only partially fixed. The effect may not be apparent in a 
black-and-white print, but it will be seen as circular, purplish stains in a print toned by 
one of the sulfide processes. A print that floats face upward exhibits the same effect, but 
the purplish stains are irregular in shape. 

Exhaustion L ife of a Paper-F ixing Bath : As stated earlier, the useful life of  a 
print-fixing bath is shorter than a bath used for fixing negatives. There are two reasons 
for this ;  ( 1 )  Due to the absorbent nature of pap er, silver compounds are difficult to 
remove from the m aterial by washing. ( 2 )  There is always a carryover of stop bath or 
rinse water to ,the fixer; thus the hypo solution is diluted and its working strength 
reduced. This situation cannot be corrected by increasing the fixing time,  because there 
is a significant relationship between fixing time and washing time in pri nt processing. 
The recommended fixing time is 5 to 10 minutes. Times in excess of  10 minutes permit 
the hypo solution, and the silver compounds it bears, to penetrate the paper fibres, as 
well as the spaces between the fibres. Paper in th is condition, is difficult to free from 
residual chemicals by washing. After a period of keeping, the effect can be seen as an 
overall yellow stain that extends right through the paper base. It becomes .. apparent 
immediately i f  the print is toned by one of the sulfide processes. 

F ixing Prints in a Si ngle B ath : As successive sheets of  paper are fixed in a b ath of 
hypo, the quantity of silver in the solution builds up . W hen prints are fixed, a critical 
concentration of silver is reached after comparatively few sheets of paper have been 
fixed. The recommended number of 8 by 1 0-inch prints per gallon of solution (or the 
equivalent area i n  other sizes) is 1 00 for commercial processing. However, if prints with 
the minimum tendency to stain are required, the bath should be discarded after only 
thirty 8 by 10 sheets of paper per gal lon have been processed. The above figures give 
only an approximate estimate of the condition of a fixing b.ath , because the amount of 
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silver compounds added to the solution by a p rint depends on how much of the silver 
halide in the emulsion was developed to metallic si lver .  Obviously,  less silver halide 
would be left in a very dark print than in a very light one. 

Two-Bath F ix ing :  If  space permits, it is always preferable to use the two-bath fixing 
system in print processing. This method is much more effic ient and effects a 
considerable economy in chemicals. The prints are fixed for 3 to 5 minutes in two 
successive baths. The major part of the silver halide is dissolved in the first bath , and the 
remainder is dissolved or rendered soluble by the second bath . To operate a two-bath 
fixing system, follow this procedure: 

1 .  Mix two fresh fixing baths and place them side by side. 
2. Fix the prints for 3 to 5 minutes in each bath.  
3 .  Discard the first bath when two hundred 8 by 1 0-inch prints per gallon of 

solution have been fixed. 
4 .  Substitute the second bath for the one you have just discarded ; the second bath 

has now become the first one. 
5. Mix a fresh bath and place it beside the first one. 
6 .  Repeat the above cycle four times. 
7 .  After 5 cycles, mix fresh chemicals in both baths. 
8. If five cycles are not used in one week,  mix fresh solution in each bath at the 

beginning of the second week. 

WASH I N G  
I n  photographic processing, the purpose of washing is to remove the fixing chemicals 

and silver compounds that remain in the material . Wash ing the negatives is a fairly simple 
operation because chemicals are not absorbed by the film base. Under suitable 
conditions, negatives are freed from residual chemicals after 20 to 30 minutes of 
washin�. 

Washing prints is a different problem ; chemicals are absorbed by the paper base, and to 
remove them completely by washing alone is difficult. Under favorable conditions, prints' 
are washed well enough for m ost purposes after 1 hour. If prints are i ntended as 
permanent records, they should be treated with a hypo eliminator to remove the last 
traces of hypo that remain after normal washing. 

Wash i ng Apparatus: The water in any tray or tank used for washing photographic 
materials should change completely every 5 minutes. This rate of change should be 
achieved without excessive turbulence which can damage the films or prints and without 
splashing adjacent walls or floors. 

A test to determine the rate of change of water in  a washer can be made quite simp ly . 
Add a small quantity of p otassium permanganate solution to the water in the tray or 
tank and observe the time the color takes to disappear. Before you make this test, 
however, be sure that the water in the vessel is not contaminated by hypo-weak 
permanganate solution is made colorless by hypo-and that the tank is free from the 
slimy deposit that accum u lates in washers that are not cleaned frequently .  Since such a 
deposit retains chemicals, you should clean the tank or tray before making the. 
permanganate test. By the same token, dirty washers are a source of stains on prints, 
which are difficult to account for. Washing apparatus should always be kept clean by 
frequent wiping and rinsing. A 10 percent solution of sodium carbonate helps to remove 
slimy deposits from the interior surfaces of washing apparatus. 

Water Supply :  A plentiful su pply of pure water is desirable in processing photographic 
materials for permanence. Municipal water supplies are generally satisfactory for washing 
negatives and prints. Water may be either hard or soft, according to the amount of 
calcium or magnesium salts dissolved in it .  The degree of hardness h as little or no effect 
on permanence, although very soft water permits gelatin to swell excessively ;  this may be 
troublesome in  some processes. 

If  you use water from a well or other untreated source, it may contain sulfides or 
dissolved vegetable matter .  The presence of sulfides can be detected by an odor of 
hydrogen sulfide when the water is heated. A greenish color in the water indicates 
dissolved vegetable matter . These impurities can be removed by suitable filtration or 
treatment. 

(continued on following page) 
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General ly ,  i t  is safe to assume that water is satisfactory for photographic washing if it  is 
clear, colorless, and does not h ave a sulfide odor on heating. 

Wash i ng with Sea Water : Sea water is very efficient in removing hypo from negatives 
and prints. This fact may be of value to those wh o do processing on board ship . 
Remember, however,  that salt is detrimental to the permanence of a silver image, 
particularly if residual hypo is present in the material .  Therefore, if you use sea water for 
washing, it is imperative to remove the sea-water salts by a final wash of at least 5 
minutes in fresh water. 

Wash -Water Temperatu re : The temperature of the wash water has a definite effect on 
the rate of removal of hypo and silver complexes from both films and prints. 
Experiments have shown that a temperature of 40 F (4 C)  will slow the removal of 
residual chemicals, while a temperature of 80 F ( 2 7  C)  will speed it u p .  When practical 
considerations as well as the physical characteristics of film and paper are taken into 
account, the most suitable range of temperature for washing is 65 to 75 F ( 1 8  to 24 C) .  

Wash i ng Negatives: You can wash a small batch of films or plates in a tray, but avoid 
excessive turbulence, because these materials tend to scratch one another if allowed to 
move about too rapidly. The KODAK Automatic Tray Siphon is an attachment that 
provides adequate water change in a shallow tray without the turbulence that may 
damage the negatives. 

Large batches of negatives should be suspended in h angers and washed in a tank. With 
suitable h angers, both films and plates can be washed in this way. For good water 
circulation,  place the inlet at one corner at the bottom of the tank.  Allow the water to 
overflow at the top edges of the tank. A single outlet at the top would tend to make 
uniform currents that m ight leave certain areas in the tank comparatively stagnant,  and 
so reduce the rate of complete water change. 

To conserve water and reduce the cost of washing, do not wash negatives much longer 
than the recommended 20 to 30 minutes.  I t  is also wasteful to use an unnecessarily h igh 
rate of water flow or to wash negatives in a tank much bigger than that needed to 
accommodate the size or quantity of material being washed.  
Washing Prints: Since paper base is absorbent, it is difficult to wash the last traces of 
hypo and silver from prints. For most purposes, adequate washing is achieved in 1 h our 
if  the water in the washer changes completely every 5 minutes. However ,  the time of 
washing and the rate of water flow are both meaningless if the prints are not separated 
constantly so that water can reach every part of each print throughout the washing time . 
A well -designed washer can do this fairly well with small prints up to 5 by 7 inches; 
larger prints need frequent handling to keep them separated. A number of well-designed 
washers are available from photographic dealers. No washer, however, can perform 
satisfactorily if you wash too many prints in it at one time . Use two or more tanks an·d 
wash the minimum number of prints in each .  To conserve water, you can arrange three 
washers in series, each one at a lower level than its predecessor. In this way, fresh water 
from the upper tank is used to feed the two lower tanks. Prints are moved at regular 
intervals from the lowest tank-where the bulk of hypo is removed -to the intermediate 
tank and then to the upper tank,  where washing is completed by the incoming fresh 
water. Incidentally, don 't guess at the washing time , use an alarm clock to time the 
intervals. 
KO DAK H Y PO C L E A R  I N G  A G E N T  

A s  stated before, sea water removes hypo from photographic materials more quickly 
than fresh water. Investigations into this effect have shown that certain inorganic salts 
behave like the salt in sea water. Unlike sea water, however, they are harmless to the 
silver image. KODAK Hypo Clearing Agent is. a preparation of such substances. Its use 
reduces the washing time for both negatives and prints. At the same time ,  prints attain a 
degree of freedom from residual chemicals almost impossible to obtain by washing them 
with water alone . A further advantage in using KODAK Hypo Clearing Agent is that 
adequate washing can be achieved with much colder water. 

F i lms or Plates: Rinse films or plates in  fresh water for 30 seconds, to remove excess 
hypo, and then immerse them in KODAK Hypo Clearing Agent solution for two minutes 
with agitation . Wash them for 5 minutes in a tan k where the water changes completely in 
5 minutes. To avoid streaks, drying marks, and the formation of water droplets on film 
surfaces, bathe films in KODAK PHOTO-FLO Solution for 30 seconds and then hang 
them u p  to dry. 

(see chart on following page) 
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R E F E R E N C E  CHART - KODAK H YPO C L E A R I N G  AG E N T  

Photographic R inse After Hypo Clearing Wash in R u nn i ng Capacity (8 x 1 0-inch 
Material F ix ing Agent Water prints per gal lon) 

Films none 1 -2 minutes 5 minutes 50-60 or equivalent 

Films 1 minute 1 -2 minutes 5 minutes 1 5 0-200 or equivalent 

Single-Weight 
Prints none 2 minutes 10 minutes 80 or equivalent 

Single-Weight 
1 minute Prints 2 minutes 10 minutes 200 or equivalent 

Double-Weight 
Prints none 3 minutes 20 minutes 80 or equivalent 

Double-Weight 
Prints 1 minute 3 minutes 20 minutes 200 or equivalent 

Papers: Rinse prints for 1 minute to remove excess hypo_ Treat single-weight papers for 
2 minutes, with agitation, in KODAK Hypo Clearing Agent solution and then wash them 
for 10 minutes. Observe the normal recommendations concerning water flow. The prints 
must, of course, be agitated and separated throughout the washing time . 

Rinse double-weight papers for 1 minute in clean water, then immerse them i n  
K O D A K  Hypo Clearing Agent solution for 3 minutes. Wash t h e  prints for 20 minutes 
with normal water flow and constant agitatio n .  

Prints c a n  be transferred t o  the Hypo Clearing Agent solution directly from the fixer 
without an in termediate rinse. This practice, however, considerably reduces the capacity 
of the Hypo Clearing Agent solution. For capacity of solution with and without 
intermediate rinsing, see the reference chart. 

Protecting Prints from Oxidizing Gases: A simple method of protecting prints from the 
effect of oxidizing gases in the atmosphere is  to add 2 ounces of KODA K Rapid 
Selenium Toner stock solution to each gallon of KODAK Hypo Clearing Agent working 
solution . After normal fixing, transfer the prints, without rinsing, to the modified Hypo 
Clearing Agent bath . Treat and wash the prints as described above. Do not leave the 
prints in this solution longer than 5 minutes. 

P R OCESS I N G  PR I N TS F O R  MAXI M U M  PE R MAN E N C E  
I t  i s  difficult ,  if  not impossible, to remove the last traces o f  processing chemicals from 

photographic papers by ordinary means. For the maximum possible permanence , 
therefore, you should use a hypo eliminator after washing. 

In the past, many different formulas h ave been used as hypo eliminators, but most of 
them failed to oxidize hypo to harmless sodium sulfate. As a result, intermediate 
compounds, such as tetrath ionate, were formed ; these compounds were just as harmful 
to the silver image as hypo itself. In recent years an alkaline hypo eliminator has been 
used with much more success. This formula,  called Hypo Eliminator HE-1 , reduces hypo 
all the way to sodium sulfate, which is harmless to the silver image and soluble in the 
final washing. 
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KODAK HYPO E L I M I NATOR H E - 1  
Avoirdupois Metric 

U.S. L iquid 

Water . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  . 1 6  ounces 500.0 ml 
Hydrogen Peroxide 

( 3 %  solution) . . . . . . . . . . . . . . . . . . . . . . 4 ounces 
* Ammonia Solution . . . . . . . . . . . . . .  _ . . . 3 \<\ ounces 

Water to make . . . . . . . . . . . . . . . . . . . . . .  32 ounces 

1 2 5 .0 ml 
1 00 .0 ml 

1 .0 l iter 
Caution : Prepare the solution immediately before use and keep in an open container 
during use. Do not store the mixed solution in a stoppered bottle, or the gas evolved 
may break the bottle .  

*Prepared by adding 1 part of concentrated ammonia (28%) to 9 parts of  water. 

Direction for use : Treat the prints with KODAK Hypo Clearing Agent or wash them 
for about 30 minutes at 6 5  to 70 F ( 1 8  to 21 C) i n  running water which flows rapidly 
enough to replace the water in the vessel (tray or tank)  completely once every 5 minutes. 
Then immerse each print about 6 minutes at 68 F (20 C )  in the Hypo Eliminator H E-1 
solution, and finally was about 1 0  minutes before drying. At lower temperatures, 
increase the washing times. 

L i fe of H E- 1  Solut i o n :  About fifty 8 x 1 0-inch prints or their equivalent per gal lon.  

PROTECT I V E  COAT I N G  

Even · when the last traces of hypo have been removed from a print b y  chemical means, 
the silver image is l iable to attack by various substances in the atmosphere. Treatment 
with KODAK Gold Protective Solution GP-1 makes the image less susceptib le to such 
deterioration.  

KODAK GOLD PROTECT I V E  SO LUTION GP-1 

Avoirdupois Metric 
U .S .  Liquid 

Water 
* Gold Chloride . . . . . . . . . . . . . . . . . . .  . 

24 ounces 
2 \/2 drams 

( 1  % stock solution) 
KODAK Sodium 

Thiocyanate 
Water to make . .  

. . . . . . . . . . . . . . . .  1 4 5  grains 
. . . . . . . . . . 3 2 ounces 

7 5 0 .0 ml 
10 .0 ml 

1 0 .0 grams 
1 .0 l iter 

*A 1 % stock solution of gold chloride may be prepared by dissolving 1 gram in 1 00 ml 
of water. 

Add the gold chloride stock solution to the volume of water indicated . D issolve the 
sodium thiocyanate separately in 4 ounces ( 1 2 5  ml) of water. Then add the thiocyanate 
solution slowly to the gold chloride solution, while stirring rapidly. 

For Use : Immerse the well-washed print (which preferably has received a 
hypo-elimination treatment) in the Gold Protective Solution for 10 minutes at 68 F (20 
C )  or until a just-preceptible change i n  image tone (very slight bluish-black) takes place. 
Then wash for 10 minutes i n  running water and dry as usual . 

Approximate E xhaustion Life: Thirty 8 x 1 0-inch prints per gallon. For best result, the 
KODAK G P- 1  solution should be mixed immediately before use. 

T ESTI N G  PROCE D U R ES 
If a single fixing bath is used for prints, test the solution frequently to avoid an 

undesirable buildup of silver compounds. The KODAK Testing Outfit for Print Stop 
Baths and Fixing Baths contains a test solution for this purpose. When a certain quantity 
of the fixer is added to this test solution and a yellow precipitate forms immediately,  the 
bath should be discarded . In using the two-bath system, test the second bath only 
occasionally .  As a rule ,  the test is negative if  the system is operated carefully,  but 
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omissions_ and accidents sometimes occur i n  a busy darkroom . Therefore, the test is 
worthwhile if permanence is important .  

Test for Si lver: Since the quantity of silver compounds necessary t o  cause an overall 
yellow stain on a print or negative is extremely small, there is no simple quantitative 
method available for its determination. However, the stain that might be visible after a 
period of keeping can be simulated by the following drop test: Place a drop of KODAK 
Residual Silver Test Solution ST- 1 (formula given below) on an unexposed parr of the 
processed negative or print and blot off the surplus solution with a piece of clean , white 
blotting paper. Any yellowing of the test spot, other than a barely visible cream tint. 
indicates the presence of silver. If  the test is positive, residual silver can be removed by 
refixing the p rint or negative in fresh hypo and rewashing for the recommended time.  
Prints toned in a sulfide toner or selenium toner will not yield to this  treatment, 
however, because the residual silver has been toned together with the image. The yellow 
stain so formed is permanent. 

KODA K R ES I DUAL S I LVER T E ST SO L U T I O N  ST-1 

Water _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .  _ _  . _ _  
KODAK Sodium Sulfide 

Avoirdupois Metric 
U.S. Liquid 

4 ounces 
36 grains 

1 00 ml 
2 grams 

Store in a small stoppered bottle for not more than 3 months. For use: D i lute one 
part of stock solution with nine parts of water. The diluted solution h as limited 
storage l ife and should be replaced weekly. 

Test ing F ilms for Residual Hypo : Quan titative figures for the total residual hypo in the 
emulsion and backing of film can be determined by the mercuric chloride test described 
in the U .S.A-5.L Method for Determining the Thiosulfate Content of Processed 
Black-and-White Films and Plates, PH4.8-1 9 5 8 .  Alternatively ,  a much simpler and fairly 
precise estimate can be made with the KODAK Hypo Estimator. In this method , a drop 
of acidified silver nitrate solution ( KODAK Hypo Test Solution HT-2 ) is ap plied to a 
clear area of the film_  The stain so produced is then matched to one of the calibrated 
patches on the Hypo Estimator. Since thses patches represent the stain produced by 
known quantities of hypo, a fair estimate of the hypo content of the film can be made. 

Test ing Papers for Residual Hypo: The amount of hypo in photographic paper can be 
determined quantitatively by the procedure described in the U.S.A.S.L Method for 
Determining Residual Thiosulfate and Thiomates in Processed Photographic  Papers, 
PH4 -30-1962.  In th is method acidified silver nitrate is applied to an unexposed part of 
the processed print.  Excess si l ver  nitrate is removed with sodium chloride solution to 
convert the silver salt to silver chloride, which is then dissolved out in h yp o .  This step is 
11ecessary because the excess silver nitrate would darken i n  light and yield a false 
analysis. 

The transmission densities of the paper before and after treatment with the silver 
nitrate solution are read on a densitometer fitted with a KODAK WRATTEN Fil ter No. 
44 (blue-green) _  The difference in these readings indicates the amount of hypo in the 
material. The actual quantity of hypo present is determined in milligrams per square inch 
by reference to a standard curve showing the relationship between density and hypo 
concentration _ 

A spot-test adaptation of the above procedure can be used to obtain an estimate of the 
amount of residual hypo in a print .  A drop of the KODAK Hypo Test Solution HT-2 is 
applied to an unexposed part of the processed p rint.  After 2 minutes the reaction is 
complete ; the stain can then be compared with the calibrated patches on the KODAK 
Hypo Estimator. 
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KODA K P E R MANGANAT E R EDUC E R R� 
Cutting : For  Correcting Overexposed Negatives 

STOCK SOLUTION A 

Water 
Potassium Permanganate 

STOCK SOLUTION B 

3 2  ounces 
1 % ounces 

Water 
Sulfuric Acid 

. . . . . . . . . . . . . . . . . . .  32 ounces 
. . . . . . . . . . . . 1 fl . oz .  

1 .0 liter 
5 2 . 5  grams 

1 .0 liter 
3 2 .0 ml 

The best method of dissolving the perma�anate crystals in Solution A is to use a small 
volume of hot water (about 1 80°F or 82 C) and shake or stir the solution vigorously 
until completely dissolved; then dilute to volume with cold w ater .  When preparing Stock 
Solution B, always add the sulfuric acid to the water slowly with stirring and never the 
water to the acid, otherwise the solution may boil and spatter the acid on the hands or 
face , causing serious burns. 

NOTE : If  a scum forms on the top of the permanganate solution or a reddish curd 
appears in the solution,  it  is because the negative has not been sufficiently washed to 
remove all hypo, or because the permanganate solution has been contaminated by hypo. 
The separate solutions wil l  keep and work perfectly for a considerable time if proper 
precautions against contamination are observed. The two solutions should not be 
combined until immediately before use. They will not keep long in combination. 

A close observance of the foregoing instructions is important. Otherwise an iridescent 
scum will sometimes appear on the reduced negatives after they are dry ;  and it is 
d ifficult ,  if not impossible, to remove. 

The negative must be thoroughly washed to remove all traces of hypo before i t  is 
reduced . For use take 1 part A,  2 parts B and 64 parts of water. When the negative has 
been reduced sufficiently place it in a fresh batch of Kodak Acid F ixing Bath F-5  for a 
few minutes, to remove yellow stai ns, then wash thoroughly.  

I f  reduction is  too rapid , use a large volume of water when diluting the solution for 
use. This solution should n o t  be used as a stain remover as it has a tendency to attack the 
image before it removes the stain. Use Kodak Formula S-6 for removing developer stains. 

Precautions: Stains are sometimes produced during reduction unless the following 
precautions are observe d :  1 .. The negative should be fixed and washed thoroughly before 
treatm ent and be free of scum or stai n .  2 .  It should be hardened in the formalin hardener 
(SH- 1 )  before the reduction treatment. 3 .  Only one negative should be handled at a time 
and it should be agitated thoroughly during the treatment. Following the treatment, the 
negative should be washed thoroughly and wiped off carefully before drying. 

KODAK F A R M E R 'S R E DUCE R R -4a 
Cutting : For All Professional F i lms and Plates to 
Correct Overexposed Negatives 

STOCK SO LUTION A 

Potassium Ferricyanide 
Water to make . . .  

STOCK SO LUTION B 

1 14 ounces 
16 ounces 

Kodak Sodium Thiosulfate ( Hypo) . . . . . . . .  16 ounces 
Water to make . . . . . . . . . . . . . .  64 ounces 

3 7 . 5  grams 
500.0 ml 

480.0 grams 
2 .0 liters 

For use take : Stock Solution A, 1 ounce ( 3 0  ml) ; Stock Solution B, 4 ounces ( 1 2 0  ml),  
and water to make 32 ounces (1  l i ter ) .  Add A to B, then add the water. 

Pour the mixed solution at once over the negative to be reduced . Watch closely. The 
action is best seen when the solution is poured over the negative in a white tray . When 
the negative has b een reduced sufficiently ,  wash thoroughly before drying. 
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For less rapid reducing action, use one-half the above quantity of Stock Solution A ,  
with the same quantities o f  Stock Solution B and water. 

Solutions A and B should not be combined until they are to be used. They will not 
keep long in  combination. 

Farm er's Reducer may also be used as two-solution formula by treating the negative in 
the ferricyanide solution first and subsequently i n  tl'ie hypo solution. Almost 
proportional reduction is obtained by this method . See Kodak Formula R-4b . 

Precautions:, Stains are sometimes produced during reduction unless the following 
precautions are observed: 1 .  The negative should be fixed and washed thoroughly before 
treatment and be free of scum or stain. 2 .  It should be hardened in the formalin hardener 
(SH - 1 )  before the reduction treatment.  3 .  Only one negative should be handled at a time 
and it should be agitated thoroughly during the treatment. Following the treatment, the 
negative should be washed thoroughly and wiped off carefully before drying. 

TWO-SOLUT I ON FARME R 'S R EDUCER R -4b 
Proportiona l :  For Co rrecting Overdeveloped Negatives 

Farmer's Reducer may also be used as a two-solution formula by treatinjl the negative 
in the ferricyanide solution first and subsequently in the hypo solution. This method has 
the advantage of giving almost proportional reduction and correcting for 
overdevelopment. The single solution Farmer's Reducer gives only cutting reduction and 
corrects for overexposure. 

SO LUTI ON A 

Kodak Potassium Ferricyanide . . . . . . . . .  . 
Water to make . . . . . . . . . . . . . . . . . . . . . . .  . 

SOLUTI ON B 

\4 ounce 
32 ounces 

Kodak Thiosulfate (Hypo) . . . . . . . . . . . . . . 6 34 ounces 
Water to make . . . . . . . . . . . . . . . . . . . . . . . .  32 ounces 

7 . 5  grams 
1 .0 l iter 

200.0 grams 
1 .0 l iter 

Treat the negatives in  Solution A with uniform agitation for 1 to 4 minutes at 6 5 -70°F 
( 1 8 -2 1 °C) depending on the degree of reduction desire d .  Then immerse them i n  Solution 
B for 5 minutes and wash thoroughly .  The process may b e  repeated if more reducti�n is 
desired . For the reduction of general fog, 1 part of Solution A should be di luted with 
one part of water. 

The ferricyanide solution will keep indefiniely if shielded from strong daylight. If hypo 
is introduced by alternate treatment ·  the life of the ferricyanide solution will be 
shortened. The exhaustion life of the ferricyanide solution is approximately 75 feet of 
3 5mm motion picture film per 32 ounces (1 liter) or its area equivalent. 

PRECAUTION S :  Stains are sometimes produced during reduction unless the following 
precautions are observed : 1 .  The negative should be fixed and washed thoroughly before 
treatment and be free of scum or stai n .  2 .  It should be hardened in Kodak Hardener 
(SH- 1 ) before the reduction treatment. 3 .  Only one negative should be handled at a time 
and it should be agitated thoroughly during the treatment. Following the treatment, the 
negative should be washed thoroughly and wiped off carefully before drying. 
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KODAK ACI D P E R MANGANAT E  P E RSUL FATE R E DUCER R -5 
Proportional : For Correcting Overdeveloped Negatives 

STOCK SOLUTI ON A 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kodak Potassium Permanganate . . . . . . . . .  . 

*Kodak Sulfuric Acid ( 10% solution) 

STOC K  SOLUTION B 

3 2  ounces 
4 grains 
'h fl. oz .  

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96 ounces 
Kodak Ammonium Persulfate . . . . . . . . . . . . 3 ounces 

1 .0 liter 
0 . 3  gram 

1 6 .0 ml 

3 .0 l iters 
90 .0 grams 

*To make a 1 0% solution of sulfuric acid , take 1 part of concentrated acid and add it 
to 9 parts of water, slowly with stirring. Never add the water to the acid, because the 
solution may boil and spatter the acid on the hands or face , causing serious burns. 

For use, take one part of A to three parts of B. When sufficient reduction is secured 
the negative should be cleared in a 1 % solution of sodium b isulfite. Wash the negative 
thoroughly before drying. 

This solution is  not recommended for motion picture work, as i t  does not keep wel l .  
PRECAUTIONS:  Stains are sometimes produced during reduction unless the following 

precautions are observed : 1 .  The negative should be fixed and washed thoroughly before 
treatment and be free of scum of stain .  2 .  It should be hardened in Kodak Hardener 
(SH-1)  before the reduction treatmen t.  3 .  Only one negative should be handled at a time 
and it should be agitated thoroughly during the treatment. Following the treatment the 
negative should be washed thoroughly and wiped off carefully before drying. 

KODAK F E R R I C  A L UM PROPO RTI ONAL R E D U C E R  R -7 
For Motion Picture Work 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  ounces 
Sulfuric Acid . . . . . . . . . . . . . . . . . . . . . 2 V2 fl .  dr.  
Ferric Ammonium Sulfate (ferric alum ) 1/2 ounce 
Add cold water to make . . . . . . . . . . . . . . . .  32 ounces 

500.0 ml 
1 0 .0 ml 
1 5  .0 grams 

1 .0 liter 

When m ixing the formula, be careful to add the acid to the water solution and not the 
water to the acid , or the solution will boil with explosive violence. 

Use the reducer full strength at 65° to 70° ( 1 8° to 2 1 °C) .  Films should be hardened 
with Kodak Hardener SH-1 and washed b efore treatment with the reducer solution. 
Important : Avoid contact with the air during �eduction and washing or stains will result. 
Avoid contamination of this solution with hypo which shortens its l ife. Wash thoroughly 
after treating with the reducer. 

This solution will keep i ndefinitely and has an alferage exhaustion l ife of 65 feet of 
3 5mm motion picture film per 32 ounces ( 1  liter) or their  area equivalent. Care should 
be taken to avoid contamination with hypo which reacts with the solution and decreases 
its useful l ife.  

Precautions:  Stains are sometimes produced during reduction unless the following 
precautions are observe d :  1 .  The negative should be fixed and washed thoroughly before 
treatment and be free of scum or stai n .  2 .  It  should be hardened in Kodak Hardener 
( S H - 1 )  before the reduction treatmen t. 3 .  Only one negative should be handled at a time 
and it should be agitated thoroughly during the treatment. Following the treatment, the 
negative should be washed thoroughly and wiped off carefully before drying. 
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KODAK MOD I F I ED BE L I TZSKI R E DUCER R -8a 
For Correcting Overexposed and Overdeveloped Negatives 

Water ( 1 2 5 ° F  or 5 2°C) . . . . . . . . . . . . . . . . .  24 ounces 
Ferric Ammonium Sulfate ( Ferric Alum) . . l '/2 ounces 

* Potassium Citrate . . . . . . . . . . . . . . . . . . . . . 2 \/i ounces 
Kodak Sodium Sulfite, dessiccated 1 ounce 
Kodak Citric Acid . . % ounce 
Kodak Sodium T hiosulfate (Hypo) 6 % oun ces 
Add cold water to make . . . . . . . . . . . . . . . .  3 2  ounces 

7 50 .0 m l  
4 5 .0 grams 
75 .0 grams 
30.0 grams 
2 2 . 5  grams 

200 .0 grams 
1 .0 l iter 

* Sodium citrate should not be used in place of potassium citrate because the rate of 
reduction is slowed up considerably. 

Dissolve chemicals in the order give n .  
Use full strength for maximum rate o f  reductio i:i .  Treat negatives 1 t o  1 0  minutes at 

65°  to 70° F ( 1 8 °  to 2 1 °C ) .  Then wash thoroughly. If  a slower action is desired, dilute 
one part of solution with one part of water. The reducer is especially suitable for the 
treatment of dense, contrasty negatives. 

The exhaustion life of th is solution is approximately 3 5  feet of 3 5 mm motion picture 
film per 32 ounces ( I  liter) or its area equivalent. 

Precautions: Stains  are sometimes produced during reduction unless the following 
precautions are .observed : 1 .  The ne!$ative should be fixed and washed thoroughly before 
treatment and be free of scum or stain. 2. It should be hardened in the formalin Kodak 
Hardener ( SH-1 ) before the reduction treatmen t .  3 .  Only one negative should be h andled 
at a time and it  should be agitated thoroughly during the treatment .  Following the 
treatment, the negative should be washed thoroughly and wiped off carefully before 
drying. 

KODA K PE RSUL FATE R ED U C E R  R - 1 5  
Super-Proportional :  F o r  G reat Reduction o f  Co ntrast 

STOCK SO LUTION A 

Water . . . . . 
Potassium Persulfate 

STOCK SOLUTION B 

Water . . . . . . . . . .  . 
* Sulfuric Acid ( 1 0%) solution) 

Water to m ake . . . . . . . . . . . . . . . . . . . . .  . 

3 2  
1 

8 
'!2 

1 6  

ounces 1 .0 l i ter 
ounce 30.0 grams 

ounces 2 50 .0 ml 
ounce 1 5 .0 ml 
ounces 500.0 ml 

* To prepare a 10% solution of sulfuric acid, take 1 part of Kodak Sulfuric Acid and, 
with caution to avoid contact with the skin ,  add it slowly to 9 parts of water with 
stirring. Never add the water t o  the acid, because the solution may boil and spatter 
the acid on the hands or face , causing serious burns . 

For use: Take 2 p arts of Solution A and add 1 part of Solution B .  Only glass, h ard 
rubber, or impervious and unchipped enamelware should be used to contain the reducer 
solution during mixing and use . 

Treat the negative in the Kodak Special Hardener Sl-1-1 for 3 minutes and wash 
thoroughly before reduction. Immerse in the reducer with frequent agitation and 
inspection (accurate control by time is not possible) and treat until the required 
reduction is almost attained ; then remove from the solution , immerse in an acid fixing 
bath for a few minutes, and wash thorough ly before drying. Used solutions do not keep 
well and should be promptly discarded. 

For best keeping in storage, the persulfate stock solution A should be kept away from 
excessive heat and light. Keeping l ife of srock solution A-about 2 months at 7 5 °F.  
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KODAK M E RCU RY INT E NS I F I E R  l n-1  
For  F i l ms and Plates 

Bleach the negative i n  the fol l owing sol ution unti l  it is white, then wash thoroughly . 

Kodak Potassium Bromide . . . . . . . . . . . . . . % ounce 2 2 . 5  grams 
Mercuric Chloride . . . . . . . . . . . . . . . . . . . . % ounce 2 2 . 5  grams 
Water to make . . . . . . . . . . . . . . . . . . . . . . .  3 2  ounces 1 .0 liter 

The negative can be blackened with 10% sulfite solutio n ,  a developing solution diluted 
1 to 2 ,  or 10% ammonia ( 1  part concentrated ammonia ( 2 8%) to 9 parts of water ) ,  these 
giving progressively greater density in  the order given. To increase contrast greatly, treat 
with the following solution : 

SOLUTION A 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium or Potassium Cyanide 

SOLUTION 13 

1 6  ounces 
1/2 ounce 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  ounces 
Kodak Silver Nitrate, crystals . . . . . . . % ounce 

500 .0 ml 
1 5 .0 grams 

500.0 ml 
2 2 . 5  grams 

*WA R N  I N G : Cyanide is a deadly poison and should be handled with extreme care. 
Use rubber gloves and avoid exposure to its fumes. Cyanide reacts with acid to form 
poisonous hydrogen cyanide gas. When discarding a solution containing cyanide, 
always run water to flush i t  out of the sink quickly. Cyanide solutions should never 
be used i n

. 
poorly ventilated rooms. 

To prepare the intensifier, add the silver nitrate (Solution B) to the cyanide (Solution 
A )  until a permanent precipitate is just produced ; allow the mixture to stand a short 
time and filter . This is called Monckhoven 's Intensifier. 

Redevelopment cannot be controlled as with the chromium intensifier ( Kodak 
I ntensifier ln-4 ) ,  but must go to completion. 

This Mercury Intensifier is recommended where extreme intensification is desired but 
where permanence of the resulting image is not essential. If permanence is essential , 
either the Chromium ( K odak Intensifier ln-4) or Silver (Kodak Intensifier ln-5 ) 
Intensifier should be used. 

PRECAUTIONS:  Stains are sometimes produced during intensification unless the 
following precautions are observed_: 1 .  The negative should be fixed and washed 
thoroughly before treatment and be free of scum or stain .  2 .  It should be hardened in 
the formalin hardener (Kodak Hardener S H - 1 )  before intensification treatment.  3 .  Only 
one negative should be h andled at a time and it should be agitated thoroughly during the 
treatment .  Following the treatment, the negative should be washed thoroughly and 
wiped off carefully b efore drying. 

KODAK C H R O M I U M  I NTENS I F I E R  l n-4 
For all Professional F ilms  and Plates 

STOCK SOLUTION 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 ounces 
Kodak Potassium Dichromate . . . . . . . . . . . . 3 ounces 
Kodak Hydrochloric Acid , C.P. . . . . . . . . . . . 2 fl. ozs. 
Add cold water to  make . . . . . . . . . . . . . . . .  32 ounces 

For use take l part of stock solution to 1 0  parts of water. 

7 5 0 .0 ml 
90.0 grams 
64.0 ml 

1 .0 liter 

Harden the negative with an alkaline solution of formalin (Kodak Hardener SH-1)  
before treatment with the chromium intensifier, or the gelatin may reticulate and ruin 
the negative. · 

Bleach thoroughly at 6 8°F ( 20°C) , then w ash five minutes and redevelop fully (about 
5 minutes) in artificial light or daylight (not sunlight) in any quick-acting, non-staining 
developer containing the normal proportion of bromide, such as Kodak Developer D-7 2 ,  
diluted l : 3 .  I f  the negative i s  not redeveloped fully then fi x  for five minutes, and wash 
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thoroughly. Fixing is unnecessary if redevelopment is thorough. The degree of 
intensification m ay be controlled by varying the time of  redevelopment. Greater 
intensification can be secured by repition . 

Negatives intensified with chromium are more permanent than those intensified with 
mercury. 

The Kodak Chromium I ntensifier Powders are as satisfactory as Kodak I ntensifier I n 4 ,  
and are supplied i n  prepared form ready t o  use simply b y  dissolving i n  water. 

*WAR N I NG Developers co ntaining a high concentration of sulfite, such as Kodak 
Developer D-76, are n o t  suitable for redevelopment, since the sulfite tends to dissolve 
the bleached image before the redeveloping agents have time to act on it. 

PRECAUTIONS :  S tains are sometimes produced during reduction unless the following 
precautions are observed : 1 .  The negative should be fixed and washed thoroughly before 
treatment and be free of scum or stain. 2. I t  should be hardened in the formalin Kodak 
Hardener (SH-1)  before intensification treatment. 3 .  Only one negative should be 
handled at a time and it should be agitated thoroughly during the treatment. Following 
the treatment, the negative should be washed thoroughly and wiped off carefully before 
drying. 

KODAK SI L V E R  I NTE NSI F I E R  l n-5 
For General Use on F i l m s  or P lates 

The following formula is the only intensifier known that will not change the color of 
the image on positive film on projection. I t  gives proportional intensification and is 
easily controlled by varying the time of treatment .  The formula is equally suitable for 
positive and negative film. 

STOCK SO LUTION N o .  1 (Store i n  a brown bottle)  

Kodak Silver Nitrate, crystals . . . . . . . . . . .  2 ounces 60.0 grams 
Distilled water to make . . . . . . . . . . . . . .  3 2  ounces 1 .0 liter 

STOCK SOLUTI ON No. 2 

Kodak Sodium Sulfite, desiccated 2 ounces 60 .0 grams 
Water to m ake . . . . . . . . . . . . . . . . . . 3 2  ounces 1 .0 liter 

STOCK SOLUTION No. 3 

Kodak Sodium T hiosulfate (Hypo) 3Y2 ounces 1 05 .0 grams 
Water to make . . . . . .  . . . . . . . . . . . 3 2  ounces 1 .0 liter 

STOCK SO LUTI ON N o .  4 

Kodak Sodium Sulfite desiccated Y2 ounce 15 .0 grams 
Kodak Elon . . . . . . . . . . . . . . . . .  . . . . . . . . 365 grains 25 .0 grams 
Water to make . 96 ounces 3 .0 liters 

Prepare the intensifier solution for use as follows : Slowly add 1 part of solution No. 2 
to 1 part of solution No.  1 . shaking or stirring to obtain thorough mixing. The white 
precipitate which appears is  then dissolved by the addition of 1 part of solution No. 3 .  
Allow the resulting solution t o  stand for a few minutes until clear. Then add , with 
stirring, 3 parts of solution No .  4 .  The intensifier is then ready for use and the film 
should be treated immediately . The degree of inten sification obtained depends upon the 
time of treatment, which should not exceed 25 minutes. After intensification, immerse 
the film for 2 minutes with agitation in a plain 30% hypo solution. Then wash 
thoroughly. . 

The mixed intensifier solution is stable for approximately 3 0  minutes at 68°F ( 20°C) . 
PRECAUTION S :  Stains are sometimes produced during intensification unless the 

following precautions are observed : 1 .  The negative should be fixed and washed 
thoroughly before treatment and be free of scum or stain. 2. I t  should be hardened in 
the formalin Kodak Hardener S H-1 before intensification treatment. 3. Only one 
negative should be handled at a time and it should be agitated thoroughly during the 
treatment. Following the treatment, the negative should be washed thoroughly and 
wiped off carefully before drying. 
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KODAK O U I N ON E -TH I OS U L FATE I N T E NS I F I E R  l n-6 
For Use With Very Weak Negatives 

This type of inten sifier produces the greatest degree of intensification of any known 
single solution formula when used with high speed negative materials. The intensified 
image is of a brownish hue and is not indefinitely permanent, but its permanence under 
usual conditions of storage is considered analogous to that of uranium-toned images. The 
intensified image is destroyed by acid hypo so that under no circumstances should the 
intensified negatives be placed either in fixing baths or in wash water contaminated with 
fixing bath . 

D i rection for Use: 
Avoid touching the em ulsion side of films with the finger before or during 

intensification or surface m arkings will be produced. All negatives either dry or freshly 
processed should be washed 5 to 10 minutes and hardened in Kodak Hardener SH-1 , for 
5 minutes at 6 8°F ( 20°C) and then washed for 5 minutes after intensification. During 
treatment in the intensifier, agitate frequently to avoid streaking. Treat only one 
negative at a time when pro cessing in a tray. 

For highest degree of intensification,  treat for about 10 minutes at 6 8°F (20°C), then 
wash 1 0  to 20 minutes and dry as usual ; for a lower degree of intensification treat for 
shorter times. 

Solution A 

*Water (about 70°F) . . . . . . . . . . . . . . . . . . . .  

* *Sulfuric Acid (Cone.) . . . . . . .  
Kodak Potassium Dichromate 
Water to make . . . . . . . . . . . . 

. . . . . . . . . . . 

. . . . . . . . . . .  
. . . . . . . . .  

24 ounces 750 .0 ml 
1 ounce 30 .0 ml 

:y,, ounce 22 .5 grams 
3 2  ounces 1 .0 liter 

* *CAUTION : Add the acid slowly and cautionsly to the water, stirring carefully to 
avoid local overheating. 

Solution B 

*Water (about 70°F) . . . . . . . . . . . . . . . . . .  24 ounces 750 .0 ml 
Kodak Sodium Bisulfite . . . . . . . . . . . . . . . . .  5 2  grai ns 3 .8 grams 
Kodak Hydroquinone . . . . . . . . . . . . . . . . . Y2 ounce 15 .0 grams 
Kodak Photo-Flo 200 solution . . . . . . . . . . .  1 dram 3 .8  ml 
Water to make . . . . . . . . . 3 2  ounces 1 .0 liter 

Solution C 

*Water (about 70°F) . . . . . . . . . . . . . 24 ounces 750 .0 ml 
Kodak Sodium Thiosulfate (Hypo) . . . . . . .  'I. ounce 22.5 grams 
Water to make . . .  . . . . . . . . . . . . . . . . . . . . 3 2  ounces 1 .0 liter 

*The water used for mixing the solutions for the intensifier should not have a chloride 
content greater than about 1 5  parts per million (equivalent to about 25 parts of 
sodium chloride per million), otherwise the in tensification will be impaired.  If in 
doubt as to chloride content ,  use distilled water. 

For use : To 1 part of Solution A with stirring add 2 parts of Solution B ,  then 2 parts 
of Solution C; continue stirring and finally add 1 part of Solution A.  The order of 
mixing is important and should be followed. 

The stock solution for the intensifier will keep in stoppered bottles for several months. 
The intensifier should usually be mixed fresh before use, but it is stable for two or three 
hours without use. The bath should be used only once and then discarded, because a 
used bath may produce a silvery scum on the surface of the image. 
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KODAK STA I N  R EMOVE R S-6 
For Devel oper or Oxidation Stain on Negatives 

Developer or oxidation stain may be removed by first hardening the film for 2 or 3 
minutes in the Kodak Hardener Solution formula SH-1  then washing for 5 minutes and 
bleaching in :  

STOCK SO LUTI ON A 

Potassium Permanganate 
Water to m ake . . . . . . . . . . . . .  _ . . . . . .  _ . .  . 

STOCK SO LUTION B 

75 grains 
3 2  ounces 

Cold water . . . . . . . . . . . . .  _ . . . . . . . . . . . . .  1 6  ounces 
Kodak Sodium Chloride . . . . . .  _ . . . . . . . . 2Yi ounces 
Sulfuric Acid* . . . . . . . . . . . . . . . . . . . . . . . Yi fl. oz. 
Add cold water to make . . . . . . . . . . . . . . . .  32 ounces 

. 

5 .2 grams 
1 .0 liter 

5 00.0 ml  
7 5 .0 grams 
1 6 .0 m l  

1 .0 liter 

*Always add the sulfuric acid to the water slowly while stirring and never the water to 
the acid, o therwise the solution will boil and spatter the acid on the hands or the 
face , causing serious burns. 

U se equal parts of A and B. The solutions should not be mixed until ready for 
immediate use , since they do nO't keep long after mixing. All particles of permanganate 
should be dissolved completely when preparing Solution A, since undissolved particles 
are likely to groduce spots on the negative. Bleaching should be complete in 3 or 4 
mintues at 6 8  F ( 20°C) . The brown stain of manganese dioxide formed in the bleach is 
best removed by immersing the negative in 1 % sodium-bisulfite solution. Then rinse well 
and develop in strong light (except direct sunlight) with any nonstaining developer, such 
as Kodak Developer D-72 diluted 1 part to 2 parts of water. 

WARNIN G :  Developers containing a high sulfite and low alkali concentration (such as 
Kodak Developer D-76) should not be used for redevelopment, because the sulfite tends 
to dissolve the silver image before the developing agents have had time to act upon it. 

KODAK STA I N  R EMOVE R S - 1 0  
For Removal o f  F ixer Stains F rom Cloth i ng 

The foliowing formula will remove brownish stains which occasionally appear on 
clothing where a fixing bath h as been spilled or splashed. Usually , this is caused by silver 
compounds which accumulate in the fixing bath as it is used. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kodak Thiourea . . . . . . . . . . . . . . . . . . . . . .  . 
Kodak Citric Acid . . . . . . . . . . . . . . . . . . . .  . 
Water to make . . . . . . . . . . . . . . . . . . . .  . 

96 fluid oz.  
10 ounces 
1 0  ounces 

1 gallon 

750 .0 ml 
75 .0 grams 
7 5 .0 grams 

1 .0 liter 

For use: Thoroughly wet the stain with this . solution and wait for the stain to 
disappear. Old stains may require more than one application and a longer time (several 
minutes) to disappear. The garment should be thoroughly washed after the stains h ave 
been removed . 

Since newer-type fabrics may be involved, any garment should be tested by applying a 
small amount of the stain remover to a hidden portion (such as a shirttail or a small piece 
of the material snipped from an inside seam) to determine whether bleaching or other 
damage may occur. 

Caution : Like all similar solutions, this stain remover contains thiourea, a powerful 
fogging agent which will contaminate photographic materials and cause black spots. This 
solution should not be used in the immediate area where light-sensitive photographic 
materials or processing chemicals are handled. It is difficult to remove traces of this 
chemical from the hands by washing in water; therefore, contact of the skin with this 
stain remover should be prevented by the u se of rubber gloves. In order to 
decontaminate the gloves, rinse the outer surfaces in a dilu te solution of sodium 
hypochlorite and then wash thoroughly in w arm water. This solution can be prepared by 
adding one fluid ounce of any commercial hypochlorite solution, such as Clorox, 1 0 1 ,  
Sunny Sol, etc . ,  t o  one quart o f  water. 
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KODAK T R AY CLEAN E R  TC-1 
For General Use 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3 2 ounces 1 .0 grams 
Kodak Potassium Dichromate . . . . . . . . . . . .  . 3 ounces 90.0 grams 
Sulfuric Acid, (cone.) . . . . . . . . . . . . . . . . .  . 3 fluid oz. 96 .0 ml  

Add the sulfuric acid slowly while stirring the solution rapidly. 

For u se ,  pour a small volume of the Tray Cleaner solution into the vessel to be cleaned. 
Rinse around so that the solution has access to all parts of the tray ; then pour the 
solution out and wash the tray six or eight times with water until all traces of the 
cleaning solution disappear. 

This solution will remove stains caused by oxidation products of developers, and some 
silver stains and dye stains. I t  is a very useful cleaning agent. 

KODAK T R A Y  CLEAN E R  TC-3 
And H and Sta in  Remover 

SOL UTION A 

Water . . . . . . . . . . . . . . . . . . . . . . . .  3 2  ounces 
Potassium Permanganate . . . . . . . . . . . .  _ . . .  29 grains 
Sulfuric Acid (cone.) . . . . . . . . . . . . . . . . . . . 1 dram 

Store the solution in a stoppered glass bottle away from light. 

1 .0 liter 
2.0 grams 
4 .0 ml 

*CAUTION : Always add the sulfuric acid to the solution slowly, stirring constantly, 
and never the solution to the acid ; o therwise the solution may boil and spatter the 
acid on the hands or the face, causing serious burns. 

SOL UT I O N  B 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 ounces 
Kodak Sodium Bisulfite . . . . . . . . . . . . . . . . . 1 ounce 
Kodak Sodium Sulfite, desiccated . . . . . . . . . 1 ounce 
Add cold water to m ake . . . . . . . . . . . . . . . .  3 2 ounces 

750 .0 m l  
30 .0 grams 
30 .0  grams 

1 .0 liter 

The Solutions A and B can be used for cleaning several vessels, but should be discarded 
<1fter use. 

An acid fixing bath may be used in place of Solution B, but it is  important to wash 
thoroughly to eliminate hypo from the tray and the hands. 

CLEAN I N G  T RAYS 

To remove stains due to silver, silver sulfide, and many dyes, pour a small quantity of 
Solution A into the vessel and allow to remain for a few minutes; rinse well and then 
replace with a similar volume of Solution B. Agitate so as to clear the brown stain 
completely, then wash thoroughly. 

CLEAN I NG T H E  HANDS 

To clean stains from fingernails or skin, remove rings from fingers, and immerse the 
hands from I to 3 minutes in Solution A contained in a glass or similar vessel, gently 
rubbing the stained areas. Rinse briefly in running water and immerse for a few minutes 
in Solution B, then wash thoroughly, preferably in warm water. 
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KODAK A N T I -CALCI UM 
For Prevention of Developer Sludge 

Kodak Anti-Calcium is a compound which serves to prevent or greatly minimize the 
formation of calcium precipitates. Kodak Anti.(:alcium is of the polypho sphate or 
so-called "water-softener" family and acts as a calcium binder. It has no detrimental 
action on the developer. 

Owing to the presence of calcium salts in most tap water, many developers have a 
tendency to produce precipitates commonly known as sludge. The degree of sludging 
depends greatly on the relative hardness of the water. While sludge does not affect the 
developer's action, it is nevertheless obj ectionable because it seriously interferes with 
clear visibility of the print during development and because these precipitations form a 
hard to-remove scale on developing hangers, clips, and processing machinery . In addition, 
i t  frequently forms a scum on negatives, which is very hard to remove. 

The amount of Anti.(:alcium needed to bind the calcium in the developer and 
replenisher depends on the nature of the developer. 

GROUP A 

GROUP B 

GROUP C 

8 grains of Kodak Anti-Calcium per quart of developer 
(0.5 grams per liter) 

DK-20, D-2 3 ,  D-2 5 ,  DK-5 0 ,  DK-60a, DK-60b, and D-76 

30 grains of Kodak Anti-Calcium per quart of developer 
(2.0 grams per liter) 

D- 1 1 ,  D-1 6 ,  D - 1 9 ,  D- 19b .  and D-6 l a  (tank or tray dilution) 

60 grains of Kodak Anti.(:alcium per quart of developer 
(4 .0 grams per liter) 

D-5 2 ,  and 90 grains per quart (6 .0  grams per liter) in D-7 2 

Kodak Anti.(:alcium is not recommended for use in caustic developers such as Kodak 
Developer D-8 and D -8 2  because caustic developers greatly accelerate the decomposition 
of Kodak Anti-Calcium and in any case have little tendency toward formation of calcium 
precipitates. 

At elevated temperatures, such as 85°F to 95°F Kodak Anti-Calcium will remain 
effective for several weeks An addition of sodium citrate of double the weight of the 
Kodak Anti.(:alcium is sugge > ..ed under such circumstances. 

the Kodak prepared developers, such as Kodak Dektol , Microdot,  and Versatol, have, 
when used with water of normal hardness, no tendency toward calcium precipitation. 
However, if they are prepared in solution with exceptionally hard water, the addition of 
Kodak Anti.(:alcium will ensure continued absence of such precipitation. 

TON I N G  F O R M U LAS 
Toning Baths for Projector Sl ides, Transparencies, and Motion-Picture Prints 

Three distinct methods of toning are possible : 

1 .  Toning by direct development. 
2. Toning by replacement of the silver image with inorganic salts (metal tones) . 
3 .  Toning with dyes (dye tones) . 

1 .  Toning by Di rect Development 
The color of the silver image produced by development i s  determined by the size of the 

silver particles composing the image, and it is possible to control the size of these 
particles and therefore the color of the image by modifying the nature of the developer. 

The developer Kodak Developer D-3 2 will give pleasing warm-black tones. 
The range of colors obtainable, however, is not very great and it is usually easier and 

more certain to produce such slight modifications of color either by delicate dye tinting 
or by giving a short immersion in one of the dilu led toning baths. 
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2. Toning by Replacement of the Silver I mage w ith I norganic Salts 
S i nce most toning processes intensify the original silver image, it is best to commence 

with a slide or a positive pri nt which is  somewhat on the thin side. Experience will 
dictate the m ost suitable image quality with various toning processes which yields the 
best results. 

Stability of Solutions-All  toning baths containing potassium ferricyanide are sensitive 
to ligh t ,  the ferricyanide being reduced to ferrocyanide, with the resulting formation of a 
sludge of the metallic ferrocyanide. When not in use, tanks should be covered to prevent 
exposure to daylight and small volumes o f  solution should be placed in dark-brown 
bottles. 

l t is also very important that no metallic surface, h owever small, should come in 
contact with the solutions. Wooden or stoneware tanks with wooden faucets should be 
used. M otion-picture film should be wound on wooden racks·free of me ta! pegs. 

KODAK H YPO A LUM SEPI A TON E R  T - 1 a  
F o r  Warm Tone Papers 

Cold Water . . . . . . . . . . . . . . . . .  90 ounces 
K odak Sodium Thiosulfate ( Hy po) . . .  16 ounces 

Dissolve throughly , and add the following solut io n :  

H o t  water (about 1 60°F) ( 7 0°C) . . . . . . . . . .  20 ounces 
Kodak Potassium Alum . . 4 ounces 

Then add the follow ing solution ( including precipitate) 
solution while stirring the latter rapidly.  

Cold Water . . . . . . . . . . . . . .  . 
Kodak Silver Nitrate , crystals . . . . . . . . .  . 
Sodium Chloride . . . . . . . .  . 

A fter combining above solutions 

2 ounces 
60 grains 
60 grains 

2800.0 ml 
4 80.0 grams 

640.0 ml 
1 20.0 grams 

slowly to the hypo-alum 

64.0 ml 
4 .0 grams 
4.0 grams 

Add water to make . . . . . . . . 1 gallon 4 .0 liters 

NOTE. The silver nitrate should be dissolved completely before adding the sodium 
chloride and immediately afterward the solution containing the milky white 
precipitate should be added to the hypo-alum solution as directed above. The 
formation of a black precipitate in no way impairs the toning action of the bath if 
proper manipulation technique is used. 

For use , pour into a tray supported· in a water bath and heat to l 20°F (49°C) .  At this 
temperature prints will tone in 1 2  to 15 minutes depending on the type of paper. Never 
use the solution at a temperature above 1 20°F (49°C). B listers and st<ilns may result. 
Toning should not be continued longer than 20 minutes at 1 20°F (49°C) . 

In order to produce good sepia tones, the prints should be exposed so that the print is  
slightly darker than normal when developed normally ( 1  \/2 to 2 minutes) . 

The prints to be toned should be fixed thoroughly and washed for a few minutes 
before being placed in, the toning bath . Dry prints should be soaked thoroughly in water. 
To insure even .toning ,  the prints should be immersed completel y ,  and separated 
occasionally, especially during the first few minutes. 

After prints are toned, they should be wiped with a soft sponge and warm water to 
remove any sediment, and wtlshed for one hour in running water. 
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S U L F I D E  SEPIA TON E R  T-7a 
For Cold Tone Papers 

STOCK B L EACH I N G  SO LUT I O N  A 

Kodak Potassium Ferricyanide . . . . 2% ounces 
Kodak Potassium Bromide . . . . . . . . . . .  _ . . 2V2 ounces 
Potassium Oxalate . . . . . . . . . . . . .  _ . .  _ . . . 6V2 ounces 

*Kodak Acetic Acid 28% . . . . . .  _ . . . . . . . . . 1 V. fl. ozs. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 ounces 

75 .0 grams 
75 .0 grams 

1 95 .O grams 
40 .0 ml 

2 .0 liters 

*To make 2 8% acetic acid from glacial acetic acid, dilute 3 parts of glacial acetic acid 
with 8 parts of water. 

STOCK TON I N G  SO L U T I O N  B 

Kodak Sodium Sulfide, desiccated (not Sulfite) 1 V2 ounces 
Water to make . . . . . . . . . . . . . . . . . . 1 6  ounces 

Prepare Bleaching B ath as follows: 
Stock Solution A . . . . . . . . . . . . . . . . . . . . . .  16 ounces 
Water to make . . . . . . . . . . . . . . . . . . . . .  1 6  ounces 

Prepare toner as follows: 

45 .0 grams 
500.0 ml 

500.0 ml 
500 .0 ml 

S tock Solution B . . . . . . . . . . . . . . . . . . .  . 4 ounces 1 25 .0 ml 
Water to make . . . . . . . . . . . . . . . . . . . . . 3 2 ounces 1 .0 liter 

The print to be toned should first be washed thoroughly . Place it in the Bleaching 
Bath, and allow it to remain un ti! only faint traces of the halftones are left and the black 
of the shadows has disappeared.  This operation will take about one minute. 

NOTE : Particular care should be taken not to use trays with any iron exposed, 
otherwise blue spots may result. 

Rinse thoroughly in clean cold water. 
Place in Toner Solution until original detail returns. This will require about 30 seconds. 

Give the print an immediate and thorough water rinse ; then immerse it for five minutes 
in a hardening bath composed of 1 part of the stock hardener Kodak Hardener F - l a  and 
16 parts of water. The color and gradation of the finished print will not be affected by 
the use of this hardening bath . Remove the print from the h ardener bath and wash for 
one-half hour in running water. 

KODAK POL YSU L F I D E  TON E R  T-8 
For Sepia Toning 

The following single-solution toning bath is recommended for use on all Kodak papers 
except Kodak Kodabromide. I t  produces slightly darker sepia tones than the 
redevelopment-sulfide toner, Kodak Toner T-7a,  and has the advantage, compared with 
hypo alum toners, that it will tone in a much shorter time and does not require heating, 
although raising the temperature to 1 00°F reduces the time of toning from 15 to 3 
minutes. 

Water . . . . . . . . . . . . . . . . . . . . . . . .  . 
Polysulfide (Liver of Sulfur) . . . . . . . . . . .  . 
Kodak Sodium Carbonate, monohydrated . .  . 
Water to m ake . . . . . . . . . . . . . . . . . . . . . . .  . 

Dissolve chemicals in the order given . 

24 ounces 
V. ounce 

35 grains 
3 2 ounces 

750.0 ml 
7 .5 grams 
2 .5 grams 
1 .0 liter 

I mmerse the well-washed black-and-white print in the Kodak Toner T-8 bath and 
agitate for 15 to 20 mintues at68°F t 20°C)or for 3 to 4 minutes at 1 00°F ( 3 8°C) . 

Approximate life of toning bath' is about 1 5 0  8x1 0-inch prints (or equivalent) per 
gallon. When the bath begins to become cloudy , the life can be extended by the addition 
of the same quantity of carbonate as in the formula. 

· 

After toning, if any sediment appears on the print, the surface should be wiped with a 
soft sponge and the print then washed for at least 30 minutes before drying. 
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KODAK I RON TON E R  T - 1 1  
F o r  Blue Tones on Sl ides or F i l ms 

Kodak Potassium Persulfate . . . . . . . . . . . . . . 7 grains 
Iron and Ammonium Sulfate (Ferric Alum) . 20 grains 
Oxalic Acid . . . . . . . . . . . . . . . . . . . . . . . . . .  45 grains 
Kodak Potassium Ferricyanide . . .  _ .  . . . . . 1 5  grains 
Ammonium Alum . . . . . . . . . . . . . . . . _ _  . . . 7 3  grains 
Hydrochloric Acid 1 0% . . . . .  _ . . . . . .  _ . . . Y. dram 
Water to make . . . . . . . . . . . . . . . . . . . . . . . .  32 ounces 

Dissolve chemicals in the order given.  

0 .5  gram 
1 .5 grams 
3 .0 grams 
1 .0 gram 
5 .0 grams 
1 .0 ml 
1 .0 liter 

The method of compounding this b ath is very important. Each of the solid chemicals 
should be dissolved separately in a small volume of water, the solution then mixed 
strictly in the order given,  and the whole diluted to the required volume. I f  these 
instructions are followed, the bath will be pale yellow in color and perfectly clear. 

I mmerse the slides or film s  from 2 to 1 0  minutes at 6 8°F ( 20°C) until the desired tone 
is obtained. Wash for 1 0  to 15 minutes until the highlights are clear. A very slight 
permanent yellow coloration of the clear gelatin will usually occur, but should be too 
slight to be detectable on projection. If the highlights are stained blue, then either the 
slide (film) was fogged during development, or the toning b ath was stale or not mixed 
correctly. 

Since the toned image is soluble in alkali, washing should not be carried out for too 
long a period, especially if the water is  slightly alkaline. 

L ife of the Bath for Motion Picture Work - If  the acid is renewed after toning each 
5 ,000 feet ,  the bath is capable of toning 36 .000 feet per 1 20 gallons of solution 

KODAK I RON TON I N G  BATH T-12 
For Blue Tones o n  Paper Prints 

Kodak Ferric Ammonium Citrate (green scales)60 grains 
Kodak Oxalic Acid, crystals . . . . . . . . . . . . . .  60 grains 
Kodak Potassium Ferricyanide . . . . . . . . . . .  60 grains 
Water to make . . . . . . . . . . . . . . . . . . . . . . . .  3 2  ounces 

4 .0 grams 
4 .0 grams 
4 .0 grams 
1 .0 liter 

Dissolve each chemical separately and filter before mixing together . 

I mmerse .the well-washed print in the toning bath for 1 0  to 1 5  minutes UI)til the 
desired tone is obtained. Then wash until the highlights are clear. 

3. Dye Toning 
I t  is not possible to obtain m ore than a limited number of tones by the use of colored 

inorganic compounds, owing to the limited number of such compounds. Certain 
inorganic compounds, however, such as silver ferrocyanide, can be used as mordants for 
basic dyes such as Victoria Green, Salfranine, etc . I f, therefore, a silver im age is 
converted more or less to a silver ferrocyanide image and then immersed in a solution of 
a basic dye ,  a mordanted dye image is produced. 

KODAK DYE BATH T - 1 7a 
For Use with Kodak Toner T - 1 8  

Dye . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  _ . . . 3 grains 
*Kodak Acetic Acid, 1 0% . . . . . . . . . . . . . . . 1 Y. drams 

Water to m ake  . . . . . . . . . . . . . . . . . . . . . . . .  32 ounces 

0.2 gram 
5 .0 ml 
1 .0 liter 

*To convert glacial acetic acid into 1 0% acetic, take 1 part glacial acetic acid and add 
it slowly to 9 parts of water. 

Thoroughly dissolve the dye in hot water, filter, add the acid and dilute to volume with 
cold water.  

The following dyes are suitable for toning: 
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Safranine A . . . . . . . .  Red Victoria Green . . . . .  Green 
Chrysoidine 3 R  . . . . .  Orange *Methylene B lue BB . . . . .  Blue 
*Auramine 0 . . . . . . . .  Yellow t Methyl Violet . . . . . . . .  Violet 

t For methyl violet use Y. the quantity of dye given in the formula. 

*No te: The dyes listed are obtainable from the Eastman Kodak Company , Eastman 
Organic Chemicals Rochester New York 1 4650 ,  in small quantities. Larger quantities 
should be purchased directly from the manufacturer: Allied Chemical Corp. ,  Specialty 
Chemical Division , Morristown, New Jersey 07960. 

KODAK TON I N G  BATH T - 1 8  
F o r  Double Tones on Sl ides or Fi lms 

Double Tones: This bath tones the halftones white and the shadows blue. I f  the 
resulting image is  immersed in any of the basic dye solutions which are used for dye 
toning (Kodak Toner T-1 7a) ,  the dye is mordanted to the halftones while the shadows 
remain more or less blue. By varying the dye solution used , the color of the halftones 
may be varied at will. 

Ammonium Persulfate . . . . . . . . . . . . . . . . . . 7 grains 
Iron and Ammonium Sulfate (Ferric Alum) . .  20 grains 

'Oxalic Acid . . . . . . . . . . . . . . . . . . . . . . . . . .  45 grains 
Kodak Potassium Ferricyanide . . . . . . . . . . .  1 5  grains 
Hydrochloric Acid, 1 0% . . . . . . . . . . . . . . . Y. dram 
Water to make . . . . . . . . . . . . . . . . . . . . . . . .  32 ounces 

0.5 gram 
1 .4 grams 
3.0 grams 
1 .0 gram 
1 .0 ml 
1 .0 liter 

The method of compounding this bath is very important. Each of the solid chemicals 
should be dissolved separately in a small volume of water, the solutions then mixed 
strictly in the order given , and the whole diluted to the required volume . If these 
instructions are followed, the bath will be pale yellow in color and perfectly clear. 

D I RECTIONS FOR USE : Tone until the shadows are deep blue. Then wash 10 to 1 5  
minutes. Immerse i n  the basic dye solution used for dye toning for 5 t o  1 5  minutes until 
the desired depth of color in the IJ3lftones is obtained. Wash 5 to 1 0  minutes after 
dyeing until the h ighlights  are clear. 

Life of the Bath for Motion Picture Work-I f the acid is renewed after toning each 
5 ,000 feet ,  the bath is capable of toning 3 6 ,000 feet per 1 20 gallons (480 liters) of 
solution. 

KODA K S I N G L E  SOLUTION DY E TON E R  T-20 
For Sl ides or F i l m s  

*Dye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x grains 
Wood Alcohol (or Acetone) . . . . . . . . . . . . . 3V. fl. ozs. 
Kodak Potassium Ferricyanide . . . . . . . . . . .  1 5  grains 
Kodak Acetic Acid (glacial) . . . . . . . . . . . . . 1 Y. drams 
Water to m ake . . . . . . . . . . . . . . . . .  32 ounces 

x grams 
100 .0 ml 

1 .0 gram 
5 .0 ml 
1 .0 liter 

*The quantity of dye varies according to the dye used as follows: 
Nabor Yellow 6G . . . . . . . . . . . . . . . . . . . . . . 3 grains 0 .2  grams 
Nabor Orange G . . . . . . . . . . . . . . . . . . . . . . . 3 grains 0 . 2  grams 
Nabor Brilliant Pink . . . . . . . . . . . . . . . . . . . . 3 grains 0 . 2  grams 
Nabor Blue 2 G . . . . . . . . . . . . . . . . . . . . . . . 3 grains 0 .2  grams 
Bismark Brown 5 3  . . . . . . . . . . . . . . . . . . . . . 3 grains 0 .2  grams 
Phosphine 2 RN . . . . . . . . . . . . . . . . . . . . . . . 3 grains 0 . 2  grams 
Chrysoidine B ase . . . . . . . . . . . . . . . . . . . . . . 3 grains 0 .2  grams 
Chrysoidine 3R . . . . . . . . . . . . . . . . . . . . . . . 3 grains 0 .2  grams 

* Auramine . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 grains 0.4 gram 
Victoria Green . . . . . . . . . . . . . . . . . . . . . . . . 6 grains 0 .4 gram 

*Rhodamine B . . . . . . . . . . . . . . . . . . . . . . . . . 6 grains 0.4 gram 

*The dyes listed are obtainable from Eastman · Kodak Company, Eastman Organic 
Chemicals, Rochester New York, 14650 in small quantities. Larger quantities should be 
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purchased directly from the manufacturer, Allied Chem ical Corp . ,  Sp'ecialty Chemical 
Division, Morristown, New Jersey, 07960.  

The nature of the tone varies with time of toning and eventually a point is  reached 
beyond which it is unsafe to continue as the gradation of the toned image becomes 
affected. Average toning time at 68°F ( 20°C) i s  from 3 to 9 minutes. Further details on 
the use of this formula m ay be obtained by referring to the following paper : "Dye 
Toning with Single Solutions," by J. I. Crabtree and C. E. Ives, Trans. Soc. Mot. Pict. 
Eng. 12 : 967 ( 1 928) .  

KODA K G O L D  TON E R  ( N elson) T-21 
For Warm Tone Papers 

The feature of this .toning bath is that a variety of excellent brown tones may be 
obtained by varying the time of toning, that is, the prints may be removed at any time 
from the bath when a satisfactory color i s  obtained. For average results, toning will 
require about 5 to 20 minutes for professional contact papers according to the depth of 
tone desired. After fixing, wash the prints for a few minutes before toning. 

STOCK SO LUT I ON A 

Water (about 1 25 °F or 5 2°C) . . . . . . . . . . . . l gallon 4 .0 liters 
Kodak Sodium Thiosulfate (Hypo) . . . . . . . . 2 pounds 960.0 grams 
Kodak Potassium Persulfate . . . . .  . . . . . . . . . 4 ounces 1 20 .0 grams 

Dissolve the hypo completely before adding the potassium persulfate. Stir the bath 
vigorously while adding the potassium persulfate. If the bath does not turn milky, 
ipcrease the temperature until it does. Prepare the following solution and add it 
(including precipitate) slowly to the hypo-persulfate solution while stirring the latter 
rapidly . The bath must be cool when these solutions are added together. 

Cold Water . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ounces 64 .0 ml 
Kodak Silver Nitrate (crystals) . . . . . . . . . . . .  75 grains 5 .2 grams 
Sodium Chloride . . . . . . . . . . . . . . . . . . . . . .  7 5 grains 5 .2 grams 

NOTE : The silver nitrate should be dissolved completely before adding the sodium 
chloride. 

STOCK SOLUTION B 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 ounces 250.0 ml 
Kodak Gold Chloride . . . . . . . . . . . . . . . . . . .  1 5  grains 1 . 0  gram 

For use, slowly add 4 ounces ( 1 25ml) of Solution B to Solution A while stirring the 
latter rapidly. 

The bath should not be u sed until after it has become cold and has formed a sediment. 
Then pour off the clear liquid for use.  

Add the clear solution to a tray standing in a water bath and heat to l 1 0°F (43°C) . 
The temperature, when toning, should be between 1 00° and 1 1 0°F ( 3 8° and 4 3°C) . Dry 
prints should be soaked thoroughly in water before toning. 

Keep at hand an untoned black-and-white print for comparison during toning. Prints 
should be separated at  all times to insure even toning. 

When the desired tone is obtained, rinse.the prints in cold water. After all prints have 
been toned, return them to the fixing bath for 5 minutes, then wash for 1 hour in 
running water. 

The bath should be revived at intervals by the addition of further quantities of the gold 
solution B .  The quantity to be added will depend upon the number of prints toned and 
the time of toning. For example, when toning to a warm brown, add 1 dram (4ml) of 
gold solution after each fifty 8x10-inch prints or their equivalent have been toned. Fresh 
solution m ay be added from time to time to keep the bath up to proper volume . 
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PH OTOG RAPH I C  P R OC ESS! NG 
At Low and Sub-zero Temperatures 

A good deal of time and effort has gone into the solution of the problem of 
high-temperature and tropical processing; it may , in fact, be said to have been solved for 
any temperature likely to be met with anywhere in the world. 

On the other hand, little is known about the feasibility of processing at very low 
temperatures, and the following material is taken from a report, Communication No.  
1 0 1 9  from the Kodak Research Laboratories, by R .  W.  Henn and 1 .1 .  Crabtree. 

I t  is generally believed that developing agents, and particularly hydroquinone, become 
inactive below about 5 5°F and it is usually advised · to warm solutions to .working 
temperature rather than to attempt processing in very cold baths. H owever, it is possible 
to develop films at low temperatures with modifications of standard formulas, and at 
very low temperatures with special developers of exceedingly high energy. 

D E V E LOPEflS FOR LOW TEMPE RATU R E  PROCESS I N G  

The Rrincipal problem when processing at low temperatures is the loss o f  activity of 
the developer, since with m ost  developers the time of development increases two-fold for 
a drop of 10° to 20°F . It is advisable, therefore, to start with a developer which at 
normal temperatures is very active. Of the available developers, Kodak Developer D-8, a 
caustic hydroquinone developer, and a m ore alkaline variation of the Kodak Developer 
D-82 with added caustic soda, are especially suitable. Preliminary tests indicated the 
desirability of an even more active developer, and a caustic solution of two powerful 
agents, amidol and catechol, was devised. 

KODAK H I G H  E N E R G Y  D E V E LO P E R  D-82 + Caustic 
For Low Temperature Processing 

Water ( 1 25 °F or 5 2°C) . . . . . . . . . . . . . . . . 16 ounces 
Kodak Elon . . . . . . . . . . . . . . . . . 200 grains 
Kodak H ydroquinone . . . . . . . . . . . . . . . . .  200 grains 
Kodak Sodium S ulfite . . . . . B{, ounces 
Kodak Sodium H ydroxide . . . . . . . . . . . . . .  25 0 grains 
Kodak Potassium Bromide . . . . . . 1 25 grains 
Kodak Anti-Fog # 1 . . . . . . . . . . . 3 grains 
Add cold water to make 32 ounces 

For use down to +30°F : Use above formula undiluted. 

5 00 .0 ml 
1 4 .0 grams 
1 4 .0 grams 
5 2 .5 grams 
17 .6 grams 
8 . 8  grams 
0 . 2  grams 
1 .0 Ii  ter 

For use down to +5°F : Take 3 parts stock solution, 1 part ethylene glycol. 
The ethylene glycol should be added prior to storage at low temperatures. 

(continued on following page) 
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KODAK AM I DO L-CAT ECHOL D E V E LOPER SD-22 
For Low Temperature P rocessing 

SOLUT I O N  A 

Water ( 1 25 °F or 5 2°C) . . . . . . . . . . . . . . .  16 oz . 
Kodak Sodium Bisulfite . . . . . 3 oz. 145 grains 
Am idol (2.4 Diaminophenol Hydro-

chloride . . . . . . .  . 

Ca !echo! (Pyroca tech in) . . .  . 
Kodak Anti-Fog # 1 
Add cold water to make 

SO L UTI ON B 

1 oz. 145  
1 oz. 145 

. . . . . . . . 30 
. . . . . . . . . 3 2  

grains 
grains 
grains 
ounces 

Cold water . . . . . . . . . . . . . . . . . . 1 6  ounces 
Sodium H ydroxide . . . . . . . . . . . . . . . . 4 ounces 
Kodak Potassium Bromide . . . . . . . . . . . .  290 grains 
Potassium Iodide . . . . . . . . . . . . . . . . . . . . 60 grains 
Add cold water to make . . . . . . . . . . . . . . 32 ounces 

5 00.0 ml 
1 00.0 grams 

40.0 grams 
40 .0 grams 

0 .2 grams 
1 .0 liter 

500.0 ml 
1 20 .0 grams 

20.0 grams 
4 .0 grams 
1 .0 liter 

For use down to +30°F : Solution A, 1 part ; Solution B, 1 par t ;  Water, 2 po.rts. 
For use down to +5°F : Solution A, 1 part; Solution B ,  1 par t ;  Water, 1 par t ;  
Ethylene Glycol, 1 part .  
For use  down to -40°F : Solution A ,  1 part; Solution B ,  1 par t ;  E thylene Glycol, 2 
parts. 

The glycol may be divided and added to each of these solutions previous to storage at 
low temperatures .  Combine Solutions A and B only immediately before use, since the 
mixed developer oxidizes rapidly. S olution A may also deteriorate on keeping, and 
should be kept well-stoppered and as cool as possible. 

The Kodak Developer D-8 is to be preferred over the Kodak Developer D-8 2+Caustic 
since it gives less fog. The .Amidol-Catechol formula gave very good speed and curves 
with long straight lines but oxidized rapidly and should, therefore, be considered a 
special-purpose solution. 

THE USE OF ANTI F R E E Z E  M I XTUR ES 

The working temperature of the above solutions is limited more by their freezing point 
than by their activity. A number of anti-freeze additions were tried, including ethylene 
glycol, glycerine, and alcohol. Of the three, ethylene glycol proved the most practical 
and is recommended in all cases. It m ust ,  however, be pure ; commercial antifreeze 
solutions for automotive use contain oily compounds intended as rust-preventives, and 
are likely to leave deposits on the film . 

E thylene glycol does thicken the bath somewhat, and hence tends to decrease the 
developer activity . 

Development is possible at 0°F , a very satisfactory image of reasonable contrast and 
image speed being obtained when the times are sufficiently extended. The developing 
temperature could apparently be as low as about -40°F , but owing to the long times 
involved, no images have been developed to full contrast at this temperature. The Kodak 
Developer D-8, a hydroquinone developer, maintains its activity surprisingly well at low 
temperatures; apparently hydroquinone in caustic solution loses activity no more rapidly 
as the temperature decreases than elon, amidol or catechol. 

F I X I N G  

Fixation, like development ,  is  less rapid a t  lower temperatures and i t  i s  advantageous t o  
employ a bath of  high activity such a s  one compounded with ammonium thiosulfate. 
The optimum concentration of ammonium hypo solutions varies with the temperature, 
more dilute solutions being advantageous as the temperature is lowered. A hardener is 
not essential, and it is usually well to omit this to promote rapid washing. Ethylene 
glycol was found compatible and was added to prevent freezing. 
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Much more rapid fixation may be obtained by the use of a thiocyanate bath . A 
concentration . of about 40% of potassium thiocyanate has been found approximately 
optimum for temperatures ranging from 20° to 70°F. This bath will clear developed film 
in 3 Y2 minutes at 20°F, whereas the ammonium hypo baths take over 1 hour. 

Since the freezing point of this thiocyanate bath is approximately 0°F, no anti-freeze 
need be added unless extremely low temperatures are to be encountered. The chief 
objection to thiocyanate fixing baths is an extreme tendency to swell and soften the 
gelatin, causing reticulation on drying. This may largely be overcome by adding formalin 
(about 5%) as a hardener, and at the same time adding sodium carbonate to promote the 
hardening of the formaldehyde. The permanence of images fixed in this bath appear to 
be satisfactory, but pending further experience with it, and in view of its high cost, it is 
recommended only for special purposes. 

WAS H I N G  

The rate of hypo elimination appears t o  decrease with the temperature o f  the wash 
water, but this is not too serious with negative materials, especially when a 
non-hardening fixer is employed, since unhardened films wash much faster. I t  has been 
found possible to wash films very satisfactorily below the normal freezing temperature 
of water by employing several changes of baths consisting of a glycol-water mixture. 

D R Y I N G  

Drying i s  very slow a t  low temperatures, and becomes even slower i n  the absence o f  an 
adequate circulation of air. When the air temperature approaches the freezing point, the 
water in the film may freeze, creating permanent patterns in the gelatin, though the ice 
will evaporate eventually ,  even at temperatures well below freezing. 

The addition of glycol to the water solution will prevent this freezing, but an alcohol 
bath is preferred since it will greatly decrease the drying time. lsopropyl alcohol, or a 
good grade of denatured alcohol, such as ethyl alcohol containing 5% of methyl a!Cohol,  
is suitable. These should be used without dilution with water, since it has been found 
that the alcohol tends to evaporate first,  leaving the water to freeze. Film bathed in 
denatured alcohol has been found to dry in about Yi hour in a moderate current of air at 
temperaturns approaching 0°F . At  these low temperatures, and for short times of 
bathing, denatured alcohol has little or no deleterious action on the film support. 

PROCE D U R E  FOR PROCESS I NG Fl LM IN THE +30° F TO +60° F RANGE 

1 )  Develop in Kodak Developer D-8 for times as  given on the Time-Temperature 
Development Chart below. . 

2) Rinse in dilute acetic acid (Kodak Stop B ath SB-1) for about 1 minute. 
3 )  Fix in Kodak Rapid F ixer diluted 4 parts with 6 parts of water, for 1 Y2 times the 

time required to clear, which latter should be approximately 4 min .  at 60°F or 8 
min. at 40°F . The hardener may be omitted. 

4) Wash in running water for 30 minutes or in 4 successive changes of water for 2 to 5 
minutes in each . Where water is scarce, these rinse baths may be saved, discarding 
the No.  1 bath each time and employing a fresh No.  4 bath. 

5) Dry naturally , or with heat if available . For more rapid drying, bathe in isopropyl 
alcohol or a good grade of denatured alcohol for 1 to 2 minutes. The film should 
then be dried without heat or opalescence may result. Use of an 85% alcohol 
solution will eliminate opalescence but drying will be slower. 

6) If the solutions are likely to be subjected to freezing temperatures during storage, 
25% of ethylene glycol should be added and the processing times doubled. The 
alcohol bath is imperative when there is danger of freezing during drying. 

(Continued on following page) 
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T I M E -TEMPE R AT U R E  CURVES FOR L OW TEMPERAT U R E  D E V E LOPERS 

(1)  Kodak SD-2 2 ,  no glyco l ;  ( 2) Kodak SD-22,  25% glyco l ;  (3)  Kodak SD-2 2 ,  5 0% glycol :  
(4) Kodak D - 8 ,  n o  glycol ;  (5) Kodak D-8 + 2 5 %  glycol. 

PROC E D U R E  FOR PROCESS I NG F I LM IN THE +5°F TO +30° F R A N G E  

1 )  Develop in Kodak Developer D - 8  + 25% E thylene Glycol or i n  t h e  Amidol-Catechol·· 
formula + 2 5% E thylene Glycol for times as indicated in the Time Gamma 
Temperature Development Chart above . 

2) Rinse in a solution containing 1% Acetic Acid and 25% E thylene Glycol .  
3) Fix i n  a solution containing 2 parts of Kodak R apid L iquid F ixer, without hardener, 

2 parts of E thylene Glycol and 6 parts of water, until clear. (See Fixing Time Chart 
below.) 

4) Wash in 4 successive baths of a 25% ethylene glycol soution for periods of 5 to 1 0  
minutes each . As fe w  a s  two successive rinses may b e  employed i f  the film is t o  be 
washed thoroughly later. 

5) Bathe for 2 to 3 minutes in isopropyl alcohol or a good grade of denatured alcohol 
and dry. 

( Co11ti1111ed 011 fol/011·i11g page) 

360 



.-· 

The Compact Photo-Lab-Index 

eo 

50 

40 
� "' a: 30 � r c a: &.I A. 20 2 &.I ._ 

10  

0 

� � I\ \ \ ' 
'r--. I'\ r-,"" ' 

""" � "" '\ 
"' " 'r--, 

'r-.. '-....... 
...... 

... j',c . "\.., ""' .......... " 
-1 0 r---..._ 

4 6 8 10 20 40 60 80 100 200 400 600 

TIME TO C LE AR (MINUTES) 

APP R O X I MATE "T I M E  TO C LE A R "  

I n  low temperature fixing baths prepared b y  diluting the K odak Rapid Liquid Fixer 
(hardener omitted) with water and ethylene glycol. ( 1 )  F ixer 20 parts, glycol 20 parts, 
water 60 part s ;  (2) Fixer 1 0  parts , glycol 50 parts, water 40 parts. 

PROCE DU R E  F O R  PROCESS I NG F I LM IN TH E -40°F TO +5°F R A N G E  

1 )  Develop in  the amidol-catechol Kodak Developer SD-2 2 ,  employing 5 0% ethylene 
glycol, for times given by the Time-Temperature Chart above . 

· 

2) Fix in solution containing Kodak Rapid Fixer (no hardener) 1 p'IIt ,  ethylene glycol 
5 parts, water 4 parts, until clear. (See chart above for fixing time.) 

3) Bathe in two successive baths of 5 0% ethylene glycol for 15 to 30 minutes each. 
4) Bathe in isopropyl alcohol or denatured alcohol for 10 minutes and dry. 

NOTES ON LOW-TEMP E R AT U R E  PROCESSI N G  

Since a developer a t  0°F i s  dangerous t o  unprotected fingers, i t  i s  obvious that 
suitable handling equipment is  necessary. Probably a plastic tank and plastic or metal 
hangers may serve ; the latter will have to be handled with gloves. 

· 

The range of temperatures between +30° and +60°F is most likely to be widely 
used, since such conditions are frequently encountered even in temperate zones, during 
the winter. 
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KODAK DEVELOPER D-76 

Kodak Developer D-76 produces fu ll  emulsion speed and maximum shadow detail  
with normal contrast, and is well known for superior performance. It pro
duces images with high definition and moderately fine grain. Kodak Developer 
D-76 is recommended for tray or tank use. For greater sharpness, but with a sl ight 
increase i n  graininess, you can di lute the developer 1 :  1 .  

The excel lent development latitude of Developer D-76 permits pushed develop
ment with very l i tt le fog. However, pushed development increases graininess with 
any developer. Follow the  times in the table on the following page for normal 
development. 

LIFE AND CAPACITY 

M ix the entire contents of the developer (or replenisher) package at one time. 
The keeping qualities of u nused Kodak Developer D-76 stored in a ful l ,  tightly 
stoppered bottle are excellent. You may want to keep the developer in several 
smaller bottles rather than one large bottle. This lets you exclude as much air as 
possible as you use up the developer. The unused solut ion wil l  keep for six months 
in a full, tightly stoppered bottle and for two months in a tightly stoppered bott le  
that is half ful l .  

The capacity of  Developer D-76 is 1 6  rolls of  1 3 5-size f i lm ( 3 6-exposure ) ,  87  
square inches per rol l ,  or their equivalent, per  gallon when used ful l  strength 
without replenishment. This is based on using the developer and pouring it back 
into the bottle. Increase the development time by 15 percent after each four rolls 
of film have been processed. 

When you use Developer D-76 at the 1 :  1 di lut ion, di lute it just before use. No 
reuse or replenishment is recommended. The capacity of the 1 :  I d ilution in a 
single use is about 8 rolls of 135-size film ( 3 6-exposur e ) ,  or equivalent, per gallon 
of diluted developer. If you use only 8 ounces of solution ( I :  I )  for each 36-
exposure rol l of 1 3 5-size film, increase the recommended development times by 
approximately I O  percent. The capacity for each gal lon of I :  I solution wi l l  then 
be increased to 16 rolls of film. Do not store the diluted developer for future use 
or leave i t  in processing equipment for extended periods. 

REPLENISHMENT 

Proper replenishment of Developer D-76 with Kodak Replenisher D-76R wi l l  
maintain a constant rate of development, f i lm speed, and moderately fine grain 
characteristics without the necessity of increasing the development time. Replenish 
only full-strength solutions of the developer. Discard Developer D-76 d il uted 1 :  I 
after each use, and do not replenish it .  

To replenish developer in smal l  tanks, use ¥! ounce of Replenisher D-76R for 
each 3 6-exposure rol l of 1 3 5  film (87  square inches ) developed. Add the replen
isher to the developer bottle before returning the used developer from the tank. 

In large tanks, add replenisher as needed to replace the developer carried out 
by the films and to keep the l iquid level constant in the tank. Ordinari ly,  you can 
do this by adding 3/1 ounce of Replenisher D-76R for each 8 x 1 0-inch sheet of 
film or equivalent, that you process. Add the replenisher and stir i t  i n  thoroughly 
after each batch of fi lm or after not more than four 8 x J O-inch sheets ( 3 20 
square inches)  of film or equivalent have been processed per gal lon of developer. 
Refer to the replenishment table below. 

PACKAGE SIZES 

Kodak Developer D-76 is packaged to  make 1 quart or \12, 1, or 10 gallons of 
stock solution. Kodak Replenisher D-76R is available in a I -gallon size. 

(Continued on following page) 
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REPLENISHMENT TABLE FOR FULL-STRENGTH KODAK REPLENISHER D-76R 

Ounces of Kodak 
Film Size Area (inch�) Replenisher D-76R Needed 

1 10 1 1 .5 1/s 
126 25 1,4 
135  (20-exposure) 49 1;2 
1 35 (36-exposure) 87 % 
828 25 1,4 
127 43 1h 
1 20, 620 80 % 
6 1 6  1 05 1 
4 x 5-inch sheets 20 1,4 
8 x 10-inch sheets 80 % 

Kodak Replenisher D-76R extends the capacity of Kodak Developer D-76 to 1 20 
rolls or 8 x 1 0-inch sheets ( 9600 square inches)  or equivalent per gallon. 

(More D-76 data appears on the following pages) 

(Continued on following page) 
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KODAK HC 1 1 0 DEVELOPER 

H OW TO MIX THE STOCK SOLUTI ON 

T o  make a stock solution from t h e  smaller size (473 m l  or 1 6  ounce) bottle 
of concentrate: 

1. Pour the entire contents of the original plastic bottle i nto a container that 
holds at  least 1 . 9  l iters (2 quarts) .  

2. Rinse the plastic bottle thoroughly with water and pour the rinse water into 
the container. 

3. Add enough water to bring the total volume to 1 .9 liters (2 quarts). 
4. Stir or shake thoroughly until the solution is uniform. 
To make a stock solution from the larger (828 ml or 28 ounce) bottle of con

centrate: 
1 .  Pour the entire contents of the original plastic bottle into a container that 

holds at least 3.4 liters (3 'h quarts). 
2 .  Rinse the plastic bottle thoroughly with water and pour the rinse water 

into the container. 
3. Add enough water to bring the total volume to 3-.4 liters (3 112 quarts). 
4. Stir or shake well until the solution 1s uniform. 

To make the replenisher stock solution: 
1 .  Pour the entire contents of the plastic bottle of replenisher concentrate into 

a container that holds at leas 3 . 8  (1 gallon). 
2 .  Rinse the bottle thoroughly with water and pour the rinse water into the 

container. 
3 .  Add enough water to bring the total volume to 3.8 liters (1 gallon). 
4 .  Stir or shake until the solution is uniform. 
To mix working dilutions A, B, C, D, E, and F from the stock solutior:, see 

table 1 .  

USES OF WORKI NG-STRENGTH DILUTIONS 

Dilution A:  This is  the  most active of  the dilutions. I t  is  especially useful for 
tray development and gives short developing times for sheet and rol l  films. 

Dilution B: This dilution permits longer development time; it is  recommended 
for most Kodak sheet and roll films. Developing times for these materials are 
given in tables 3 and 4. . 

Dilutions C, D, and E: These dilutions are generally used for Kodak con
tinuous-tone sheet films used in graphic arts reproduction. Recommended develop-_, 
ing times are given in table 5. 

· 

Dilution F: This dilution is for use with Kodak Pan Masking Film 4570 in 
certain masking procedures used in color printing and some allied processes. 
Developing times are given in the instruction sheet that accompanies the film. 

DEVELOPING TIMES 
The developing times given in tab le  2 assume exposure wi th  camera lenses of  

moderate flare. They are  aimed at giving negatives of full-scale subjects that will 
match the contrast of normal grade papers when printed with diffusion-type 
enlargers. For printing with condenser enlargers, shorter development times are 
required (usually 30 to 50% less). The best developing time depends on a number 
of conditions, including the flare level of the camera lens. 

One way of determining the best time, is to make a series of test negatives at 
different exposures, including a gray scale in the subject, and keeping a record of 
your test exposures. 

Another method is trial and error. Start with the time given in the tables and 
adjust i t  according to your results. If your negatives are consistently too h igh in 
contrast, decrease the developing time; i f  too low in contrast, increase the time. 

(Continued on following page) 
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The Compact Photo-Lab-Index 

The dilutions of Kodak HC- 1 1 0  Developer can be replenished with appropri
ate dilutions made from the replenisher stock solution as given in table 4. 

To maintain constant developer activity, replenish the working dilutions, with 
properly diluted replenisher, at the rate of 22 milli liters per 5 1 6 square centi
meters ('% fluid ounce per 80 square inches) of film. However, i f  the negatives 
start to get too thin and low in contrast, or too dense and high in contrast, in
crease or decrease the replenishment rate. 

REPLENISHER DILUTIONS 

To replenish 
working dilution 

A use 
B use 
C use 
D use 
E use 
F . . . . .  

370 

Replenisher 
stock solution'' 

1 part 
2 parts 
1 · part 
1 part 
8 parts 

Do not replenish 

(Continued on following page) 

Water 
none 
1 part 
none 
1 part 

1 1  parts 
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The Compact Photo-Lab-Index 

With an average drain period between the developer and the stop bath, the 
stated replenishment rate will usually be sufficient to match the carry-out of de
veloper. However, if much more of the solution is lost in the process than is 
replaced by replenishment, make up the Joss by adding fresh HC- 1 1 0  Developer 
of the appropriate dilution. 

When dilutions A,  B,  C, D, and E are used for tank development with the 
replenishment procedure just described, the developer activity should be monitored 
by Kodak Control Strips, I O-step (for professional B/W film). The solution can 
be kept in service fo1 at least I month if these strips indicate proper developer 
activity. 

If control strips are not used, Dilutions A, B, C, D, and E can be replenished 
until 50 20.3 x 25.4cm films per liter (200 8 x IO-inch films per gallon), or the 
equivalent area in other sizes, have been processed ; or when the volume of 
added replenisher equals the original volume of solution in the tank; or after the 
developer has been replenished for I month. 

Dilution F is generally used in a tray for developing masks; therefore it should 
not be replenished, but used and discarded frequently. 

CAPACITY OF WORKING DILUTIONS 

Tray Tank Without Replenis.bment Tank With Replenishment• 

20.3 x 25.4 cm 8 x 10 Sheets 20.3 x 25.4 cm 8 x 10 Sheets 20.3 x 25.4 cm 8 x 10 Sheets 
Dilution Sheets pu Liter per Gallon Sheds per Liter per Gallon SMets pu Liter per Gallon 

A 20 10 40 50 200 
B 2.5 10 5 20 50 200 
c 4 15 · 8 JO 50 200 
D 2 8 4 15 50 200 
E 1.5 5 10 50 200 
F I Not recommended Not recommended 50 200 

•Use and replenish for I month only. 

STORAGE LIFE OF U N USED SOLUTI ONS 

Full stoppered 1/z Fu I I  stoppered Tank with 
floating lid Dilutions 

Stock solution 
Stock replenisher 

A 
B 
c 
D 
E 
F 

glass bottle glass bottle 

6 months 2 months 
6 months 2 months 
6 months 2 months 
3 months I month 
6 months 2 months 
3 months I month 
2 months 1 month 

Do not store 

(Continued on following page) 

2 months 
1 month 
2 months 
I month 
I month 
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The Compact Photo-Lab-Index 

FUJICOLOR F-1 1  COLOR NEGATIVE FILM 
1 35, 126, 1 1 0, 120 
Fujicolor F-II is a high-speed color negative film designed for daylight, flashcube, 
blue flashbulb or electronic flash exposure. 

No filter is required for exposure u nder normal dayljght or with flashcube, blue 
flashbulb or electronic flash. Suitable filters should be used with tungsten lamps or 
with clear flashbulbs. Fujicolor paper is designed for prints made on Fujicolor F-II 
negative. Other color papers for negative film may also be used. It can also be 
printed on Fuji Dye Color Print to obtain color prints of better color separation 
and improved stability. Color slides can likewise be prepared by printing the nega
tive on print film. 
EXPOSURE .INDEX 

Light Source Exposure Index Filter Used 

Daylight ASA 100 None 

LBB- 1 2 * *  
Tungsten (3200K) ASA 32* (or Wratten No. SOA) 

* Exposure index includes the exposure factor of the light balancing filter. 
* * Fuji Light Balancing Filter or equivalent. 

These indexes should be set on the exposure meter, or cameras with built-in 
meters for each type of l ight source. Exposure meters are availabl e in reflective 
or incident light types, but the latter is generally more convenient for determining 
exposure or measuring the key to fill light ratio. When using reflective light 
type exposure meters or cameras with built-in meters, it is recommended to deter
mine the exposure with the meter or camera pointing slightly downwards or to 
use an 1 8 %  reflectance gray card since the subject may be underexposed if the 
subject is surrounded by brighter background. 

In case of Fujicolor F-II 1 26 and 1 1 0  sizes, no particular operation is required 
for determining exposure, because the film speed is automatically set on the 
camera by the film speed notch provided on the cartridge. 

EX·POSURE UNDER DAYLIGHT 
The following table will  give average exposures when an exposure meter reading 
cannot be made. 
Exposure Guide Table : *  Shutter speed at 1 / 250 second 

EXPOSURE GUIDE TABLE:* Shutter speed at 1 /250 second 

Light 
Condition 

Lens 

Seashore & 
Snow Scenes 
Under Bright 

Sun 
Bright 

Sunlight 
Hazy 

Sunlight 
Cloudy 
Bright 

Cloudy 
Day or 

Open Shade 

Aperture fl 16 f/ 1 1  fl 8 - f I 5.6 fl 4 

*This tables applies from 2 hours after sunrise to 2 hours before sunset. 
*Use of an exposure meter is recommended in  cloudy weather or in the open 

shade since the difference between bright and dark changes continually for each 
shot. 

''' 1 or 2-stops larger aperture is  usually suitable for close-up back-lighted subjects. 
*Use of an ultraviolet absorbing filter such as Fuji Filter SC-40 or SC-40M (or 
Wratten No. l A) is recommended for taking snow scenes, mountain scenes or 
distant landscapes. 

(Continued on following page) 
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EXPOSURE WITH FLASHBULB OR FLASHCUBE 

Blue flashbulbs or flashcubes are suitable for flash pictures with Fujicolor F-11. 
Fuji Light Balancing Filter LBB-S (or Wratten No. SOC) is required for clear 
flashbulbs. For ordinary subjects, the correct aperture can be determined by 
dividing the guide number by the distance from the flash to the subject. 

Following table shows the guide numbers applicable when using one flashbulb 
in a room with relatively weak reflection. 

GUIDE NUMBERS FOR FLASHBULBS:* in  meters (in feet) 

Lens Shutter Open 
Speed (sec.) or 1 / 30 

1 /30 

Synchro- X or F nization M 

Flashcube 30 
( 1 00) 

22 
(70) 

AG- I B  2S 
(90) 

20 
(65) 

M2B 32 
1 05) 

M3B 56 SB 
25B ( I  S5) 

56 
( I S5) 

1 1  48 
( 1 60) 

44 
( 145) 

Focal Plane 
Shutter Speed 1 /30 

(sec.) 

Synchronization FP 

6B 50 
26B ( 1 65) 

1 / 60 

FP 

38  
( 1 25) 

1/60 1 / 1 25 1 1 250 

M M M 

22 18  14  
(70) (60) (45) 

20 1 6  1 3  
(65) (50) (43) 

Not Recommended 

4S 
( 1 60) 

40 
( 1 30) 

42 
( 1 40) 

36  
( 1 20) 

1 / 125 

FP 

2S 
(90) 

34 
( 1 1 0) 

30 
( 1 00) 

1 /250 

FP 

20 
(65) 

Note : The letter B stands for blue flashbulb. 

1 / 500 

M 

1 2  
(40) 

10  
(33) 

26 
(S5)  

22 
(70) 

1 /500 

FP 

14  
(45) 

*Guide numbers for clear flashbulbs are indicated when Fuji Filter LBB-S (or 
Wratten No. SOC) is used over the lens. 

*The above table, with the exception of flashcubes, is applicable to a medium-sized 
folding reflectors ( matte reflector of 1 3-cm size ) .  When using small-sized shallow 
cylindrical reflectors or large bowl-shaped polished reflectors, cut exposure by 
one stop. 

*The table given above should be considered as a general guide only since flash
bulbs of the same type may give a different light intensity and have variations of 
color in  the blue coating according to the manufacturer. Other variables that must 
be considered are the type, area and size of reflector, battery condition or reflec
tion from the surroundings. Furthermore, when using a flashbulb in a light room 
with strong reflection, a still smaller aperture by 1/2 to I -stop should be used 
according to the actual conditions. 

(Continued on following page) 

3 76 



The Compact Photo-Lab-Index 

*If two flash bulbs are used i n  parallel, multiply the above guide number by 1 .4, 
or use I -stop smaller 

*Blue flashbulbs can also be used as a supplementary l ight source to decrease 
contrast when the main subject is  exposed to sunlight while the side of subject or 
background is insufficiently lighted thus making an intense contrast, or to regulate 
the ratio of brightness when the main subject is in the shade while background is 
under light. 

EXPOSURE WITH ELECTRONIC FLASH 
For ordinary subjects, the correct aperture ( f-number) can be determined by 
dividing the guide number by the distance from the flash to the subject. 

Similar to shooting with flashbulbs, the exposure with electronic flash varies ac
cording to reflection from the surroundings. In general, smaller electronic flash 
units due to their lower light output, are easily affected by surrounding conditions, 
and are apt to give an underexposed image when the exposure i s  made according 
to the rated guide number. If the color print made with electronic flash is  bluish, 
use Fuji Filter LBA-4 ( or Wratten No. 8 1 D )  over the lens. In this case the expo
sure should be increased about VJ stop. 

EXPOSURE USING PHOTOFLOOD LAMPS 
The following table shows exposure conditions when taking portraits under stand
ard lighting with two 500-watt photoflood lamps. In this case two lamps are 
located at the same distance from the subject, one being located close to the cam
era as the supplementary light while the other one being placed I meter h igher 
than the former at an angle of 45 ° with respect to the camera and used as the 
main lighting. 

Distance from 
Lamp to Subject 

1 .5 meters 

2.0 meters 

PROCESSING 

Exposure Filter Used 

1 / 3 0  at f/ 3 .5  LBB- 1 2  
1 / 3 0  at f/2.5 (or Wratten No. 80A) 

The film price does not include processing. For processing and printing, the film 
should be sent to a Fuji's authorized laboratory or other laboratory offering such 
service, or processed with Fujicolor F-II Processing Chemicals, Process CN- 1 6  ( or 
Process C-41 ) .  

FILM SIZES AVAILABLE 

1 3 5  24- and 3 6-exposure 

Fujicolor F-II 
126 1 2- and 20-exposure 

1 1 0 12- and 20-exposure 

1 20 6 x 6 cm . . . . . .  1 2-exposure 

STORAGE 
Inadequate storage conditions will cause various troubles even with in  the guar
anteed term. Films should be kept in a dry, cool place since prolonged storage i n  
h igh temperature and humid conditions will  result i n  an undesirable effect on both 
processed and unprocessed films. Films should not be exposed to formaldehyde 
gas or automobile exhaust gas when they are loaded in a camera or taken out of 
the plastic case, as these gases may cause trouble. ( Formaldehyde gas can be 

(Continued on following page) 
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emitted, for example, from synthetic interior finishing materials or adhesives for 
ordinary furniture . )  For prolonged storage, unexposed films should be put in a 
sealed container and kept at a temperature lower than 10°C ( 50°F ) .  A tempera
ture lower than 0 ° C  (32°F)  permits still longer storage. After exposure films 
should preferably be processed as quickly as possible in order to prevent the even
tual change in the latent image. 

Processed films should be kept in a dry, cool place at room temperature about 
20°C ( 68 °F) or lower and relative humidity of 60% or lower. 

Also, processed films should be handled so as to avoid scratches and fingerprints, 
especially as the latter facilitates the growth of mold. 

FILM STRUCTURE 

Before development After development 

Blue sensitive e m u l s i o n  0 .6 0 .6 0 6. 
and c o l o r less y e l l ow 
c o u p l e r  Cl 0 6 0 6. 0 

Green and blue 
sensitive e m u l s ion and 0 C> C> 0 6. 
yellow c o l o red 0 

0 C> C> 0 "  
magenta coupler 

Red and b l ue sensitive 6. 0 C> 0 6. 
e m u l s i o n  and red 
colored c y a n  c o u p l e r  0 "  0 " 0  

SPECTRAL SENSITIVITY 

;;, 
c " <f) 
-� ; " a: 

378 

P r otective layer-

ill QJ . QJ  
ill Ill @ 

4-- Yellow filter layer---

® ® ® 
® ® ® 

4------- I nter I ayer _______..,.. 

(/) (/) (/) 

(/) (/) 

Y e l l ow negative image 
a n d  c o l orless residual 
coupler 

Magenta negative 
image and y e l l ow 
c o l o red residual 
c o u p l e r  

Cyan negative image 
and red c o l o re d  
res i d u a l  coupler 

Wavelength (nm)  
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FUJICOLO R F-1 1  400 COLOR NEGATIVE FILM 
1 35, 1 20, 1 1 0  
Fujicolor F-II 400 is  an ultra high-speed, daylight type color negative film which 
is  suitable for normal photography, and is excellent for action photography. Its 
ultra high-speed capability makes i t  a natural for sports photography of all  kinds, 
as well as indoor, outdoor night scenes where light levels are low. Since Fujicolor 
F-11 400 is a daylight type film, the use of filters under daylight or with blue 
flashbulbs and electric flash unit is not required. 

Under tungsten or fluoresc;ent l ighting conditions, the use of appropriate filters 
indicated in the chart below is recommended for accurate color rendition. 

Fujicolor F-II 400 film will product interesting results even without filtration. 
This is  because of the specially designed spectral sensitivity of this film. 

Fujicolor F-Il 400 has concentrated latent-image grain technology, producing 
an especially stable ultra high-speed emulsion. Also because of the use of an image 
controlling layer within each of the three color image layers, the film has excel
lent sharpness and fine grain characteristics. Color-couplers are used in the film 
emulsion, for color rendition control. Because of these structural qualities h igh 
quality color prints are obtained even under ordinary shooting circumstances even 
though the film has ultra high-speed characteristics. 

Printing either on Fujicolor Paper or other color papers will result in high 
quality color prints with this film. Using Fuji Dye Color Print material also en
sures increased quality results. The use of Fujicolor Print Film allows production 
of high quality color slides from this negative material .  

EXPOSURE INDEX 

Light Source Exposure Index Filter Requirements 

Daylight ASA 400, 27 DIN Not Required 
Tungsten Lamps (3200° K) 
Fluorescent Lamps: 

ASA 125*,  22 DIN* LBB- 12**  (or Wratten No. SOB) 

White 
Deluxe White 
Daylight 

ASA 200* ,  24 DIN* CC-20M + CC-20B***  
ASA 250* ,  25 DIN* CC-20B* * *  
ASA 200*, 2 4  DIN* CC-30M + CC- lOR* * *  

*These exposure indexes include the exposure factors for t h e  filters. 
* *Fuji Light Balancing Filters, or equivalent. 

* * *Color Compensating Filters. 
Fluorescent light has special spectral energy distribution characteristics. There

fore, even with the use of these filters absolutely faithful color reproduction is  not 
possible. To compound the problem, there are light quality differences in lamps of 
differing manufacture, and even color change in the same fluorescent lamps are 
seen with the aging process. Consequently, the above indicated filters should be 
used only as a guide. 

EXPOSURE UNDER DAYLIGHT CONDITIONS 
For best results the use of an exposure meter for accurate exposure is recom
mended. If such an exposure meter is not available the following table can be 
used as an approximate guide. Bracketing exposures is advised for important sub
ject matter. 

The use of an exposure meter is highly recommended in cloudy weather or in 
open shade since l ight intensity differentials are under continual change. 

Apertures increased by one or two stops are usually suitable for back lighted 
close-up subjects. 

It is recommended for the adequate recording of snow scenes, mountain scenes 
or distant landscapes that ultraviolet absorbing filters, such as the Fuji Fi l ter SC-40 
or SC-40M ( or Wratten No. I A ) ,  be employed. 

(Continued on following page) 
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EXPOSURE GUIDE TABLE 

Seashore or 
Snow Scenes 

Light Under Bright 
Condition Bright Sun Sunlight 

Lens fl 22 f/ 1 6  Aperture 

Shutter 1 1 500 1 / 500 Speed 

Hazy 
Sunlight 

fl 1 6  

1 / 250 

Cloudy 
Bright 

fl 1 1  

1 / 250 

Cloudy 
Day or 

Open Shade 

f/ 8 

1 / 250 

This table applies for conditions prevailing from 2 hours after sunrise until 2 
hours before sunset. 

FLASHBULB EXPOSURE 
Blue flashbulbs suitable as l ight sources with Fujicolor F-II 400 film. When clear 
flashbulbs are to be employed the use of a Fuji Light Balancing Filter LBB-8 (or 
Wratten No. 80C ) wil l  be required. For ordinary subjects, the correct aperture 
for flash photography can be determined by dividing the flash guide number by 
the flash-to-subject distance in meters or feet. 

The following table offers an indication of appl icable guide numbers when single 
flash bulbs are used in surroundings of relative low reflectivity. 

GUIDE NUMBERS FOR FLASHBULBS: in meters (in feet) 
Lens Shutter Up to 
Speed (sec.) 1 130 1 130 1 /60 11 125 11250 1 1500 

Synchro-
nization X or F  M M M M M 

56 40 40 32 26 20 
AG- l B  ( 1 80) ( 1 30) (1 30) (1 00) (86) (66) 

M2B 64 Not Recommended (2 10) 

M3B 1 1 2  1 12 96 84 68 52 SB 
25B (370) (370) (320) (280) (220) ( 170) 

96 8 8  8 0  7 2  6 0  44 
1 1  (320) (290) (260) (240) (200) ( 140) 

Focal Plane 
Shutter Speed 

(sec.) 1 / 30 1 /60 1 1 125 1 / 250 1 / 500 

Synchronization FP FP FP FP FP 

6B 1 00 76  56  40 28 
26B (330) (250) (1 80) ( 1 30) (90) 

Note : The letter B in flashbulb designations indicates blue coated bulbs. 

(Continued on following page) 
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*Clear flashbulb guide numbers are calibrated for use with a Fuji Filter LBB-S (or 
Wratten No. SOC) over the lens. 

*The guide numbers indicated above are derived for flashbulbs used with medium 
sized reflectors ( 1 3-cm diameter matted reflectors ) .  When using a small shallow 
cylindrical reflector or a large-sized bowl-shaped polished reflector, cut exposure 
by one stop. 

*The table indicated above should be considered only as a guide since flashbulbs 
of the same type may have differing light output and color temperature character
istics according to manufacturer. Other variables that must be considered are the 
type, size and area of the reflector as well as battery condition and reflectivity 
characteristics of the surroundings, values indicated are only general guidelines. 
When using flashbulbs in highly reflective surroundings, aperture size decreases of 
Yi. to 1 stop should be used according to actual conditions. 

*When two flashbulbs are to be used in parallel ,  the above indicated guide num
bers should be multiplied by 1 .4 or a single stop smaller aperture should be 
employed. 

* Blue flashbulbs can also be used for light source supplementation as contrast re
ducing fill,in under sunlight exposure conditions or . for the regulation of the 
brightness ratio for a shaded subject with a sunlit background. 

ELECTRONIC FLASH EXPOSURE 
The lens aperture for electronic flash is determined by dividing the guide number 
for the particular flash unit by the flash-to-subject distance in meters or feet rela
tive to guide number requirements. 

Guide Number ( ASA 400) 
Lens Aperture ( f-number) = Flash-to-Subject Distance 

When an automatic electronic flash unit is used the lens aperture should be closed 
down two stops smaller than for conditions required with an ASA speed of 1 00.  

Electronic flash is also subject to the reflectivity of the surroundings requiring 
that lens aperture be opened I stop when the subject is found in low reflectivity 
conditions. This is especially the case for small electronic flash units where, be
cause of the small l ight output, there is a tendency toward underexposure. 

PHOTOFLOOD LAMP EXPOSURE 
The following table approximates adequate exposure conditions when making por
traits using two 500-watt photoflood lamps. The two lamps are located at the same 
distance from the subject, one being close to the camera as the fil l-in light and the 
other being placed one meter higher than the former at an angle of 45° with re
spect to the camera, as the principal light. 

Lamp-to-Subject 
Distance 

1 .5  meters 

2.0 meters 

PROCESSING 

Exposure 

1 / 3 0  sec. with lens closed down 
2/3 stop smaller than f 5 .6  

1 / 30  sec. with lens closed down 
2/ 3 stop smaller than f 4. 

Required Filters 

Fuji Filter LBB- 1 2  (or 
Wratten No. SOB) 

Fuji Filter LBB- 12  (or 
Wratten No. SOB) 

The· price of the film does not include processing. For processing and printing the 
film should be sent to an authorized Fuji laboratory or other laboratory offering 
similar services. This fi lm is intended for processing in Fujicolor Negative Film 
Processing Chemicals process CN- 1 6  ( or Process C-4 1 ) . 

(Continued on following page) 
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FILM SIZES AVAILABLE 

Fujicolor F-1 1  400 

STORAGE 

1 3 5  
1 20 
1 1 0 

24 and 3 6  exposures 
(6 x 6cm . . . .  1 2  exposures) 
12 and 20 exposures 

Inadequate storage condit ions may result in lowered film performance even prior 
to the expiration <late. Since prolonged storage under high temperature and hu
m idity conditions will have adverse effects on both processed and unprocessed film, 
these materials should be stored under cool and dry conditions. Film should not 
be handled in atmospheres containing formaldehyde or automobile exhaust gases, 
for these vapors have untoward effects on the film. ( Formaldehyde gas is often 
emitted from such things as synthetic interior finishing materials or adhesives used 
in ordinary furniture . )  For prolonged storage, unexposed films should be enclosed 
in a sealed container and kept at a temperature of lower than 10°C (50°F ) .  Tem
peratures lower than 0 °C (32°F)  permit even longer storage. After exposure films 
should be processed as soon as possible in order to prevent eventual changes in  the 
latent image. Processed films should be kept in a cool dry place at room tempera
tures of about 20°C ( 68°F)  or lower and humidity levels of 60% or lower. Fur
ther, processed film should be handled in such a manner as to prevent scratches 
and finger prints especially since the latter encourage the growth of molds. 

TECHNICAL DATA-FILM STRUCTURE 

Before development 

B l u e  sensitive emulsion �=--"""\ 
and c o l orless y e l l ow 
coupler 

Green and b l u e  
sensitive emu l si o n  and 
y e l l o w  c o l o red 
magenta c o u p l e r  

Red and b l u e  sensitive 

e m u l s i o n  a n d  red 
c o l o red c y an c o u p l e r  

After development 

Y e l l o w  negative i m age f.;..!c;.:-��:_;..J and colorless residual 
coupler 

Magenta negative •����� image and y e l l o w  i-==:..;.;�= c o l ored res i d u a l  �==-'--'-''-' coupler 

Cyan negative image 
· \.--"-...'-'�..;....;= and red c o l ored ,.....,'"=.;+�� resi d u a l  cou p l e r  

* [mage Controlling Layer :  New technical innovations producing significant. in
creases in  sharpness, graininess and tone reproduction. 

RECIPROCITY CHARACTERISTICS 

Exposure Time (in seconds) I I I 000- 1 I I 0  

Exposure Compensation 
Color Compensating Filters 

None 
None 

+ I  stop 
None 

(Continued on following page) 
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None 
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SPECTRAL SENSITIVITY CURVES 

l .O c__40.L0 __ 4_5_0 __ 5--'0-0--5-5-0--60.L0 __ 6_5_0 __ 7__.0--'0 
Wavelength (nm) 

Process: CN-1 6 ;  Densitometry : Status M ;  Density: 1 .0 above D-min. Sensitivity 
equals reciprocal of exposure (ergs/cm2) required to produce specified density. 

CHARACTERISTIC CURVES 

3.00•�---------------

E �posure Daylight 1 / 125 sec Process: CN-16 
Densi!ometry: S1atu$M 

'''---�.i.._--�.i.._--�.i.._ __ __, 4.oo 3.oo 2.oo T.oo 0.00 
E�posure Scale (log E . m .c.s.) 

DIFFUSE RMS G RANULARITY VALUE 
Micro-Densitometer Measurement Aperture: 48 u,</>; Magnification: 1 2X;  Mea
sured Sample Density (NET): 1.0. 
NOTICE 

The sensitometric curves and other data were derived from particular materials 
taken from general production runs. As such they do not represent in exact dup
lication the characteristics of every individual piece of material sold. Nor does 
this data represent a standard for Fuji Film product characteristics since Fuji Film 
is in a constant process of research and upgrading the quality characteristics of its 
product line. 

(Continued on following page) 
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MODULATION TRANSFER CURVE 

�. 

1 50 
1 00 
70 
50 

30 
ill 20 
c 0 
9; � 1 0  

7 
5 

3 

2 � 
1 

Spectral Dye 

Density Curves 

c 
·o; c Q) 0 
ill 
� 
0 
� 
� Cl_ (/) 
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Process: 
I l l u m inant:  

-.........� 

CN- 1 6  
Dayl ight 

5 1 0  20 

"" 
'\ 

\ 

50 

\ 

1 00 200 400 
Spatial Frequency (cycle/mm) 

2 .0f--����-+-�����+--����-t--j 

1 .5 

1 .0 

400 450 500 

Typical densities for a mid-scale 
neutral ·subject and for D-min.  

I 
Mid-scale Density 

550 600 650 700 
Wavelength ( n m )  
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FUJICHROME R1 00 (1 35) 
(DAYLIGHT TYPE) 

Fujichrome R I OO is a reversal color film designed for exposure under daylight 
conditions. I t  will produce beautiful high quality color slides when processed 
under specified conditions. This film has high speed, wide latitude, ample color 
rendition and is capable of vividly reproducing natural colors. The finished slides 
can be used as printing originals, original transparencies for various color prints 
and as color s l ides for viewing or projecting. 

EXPOSURE INDEX 

Exposure Index 
Light Source Filter 

Fujichrome R l OO 

Daylight ASA 1 00, DIN 2 1  None 

Tungsten 
(3200 K) 

ASA 32*,  DIN 1 6* Fuji Filter LBB- 1 2 * * ,  or 
Wratten Filter No. 80A or No. 80B 

*These exposure indexes include the exposure factors for the filters recommended. 
* *Fuji Light Balancing Filter. 
NOTE: These indexes are based on a shutter speed of 1 / 250 second. 

Exposure times of 1 second or longer may require an incre<J,se in exposure and/ 
or additional color compensating filters. In this case, refer to the material under 
"LONG EXPOSURES." 

LIGHT SOURCES 
As this film is  designed to provide h igh quality color reproduction when exposed 
under clear weather sunlight conditions, the following light sources are recom
mended for obtaining optimum color rendition. 

1. Daylight, 2. Electronic flash, 3. Blue Flashbulbs. 
When making photographs under other light source types, refer to the material 

under "EXPOSURE GUIDE TABLE." 

DAYLIGHT EXPOSURE TABLE 
FOR FUJICHROME R100 
The use of TTL or EE cameras or an exposure meter is  most effective for deter
mining correct exposures. When they are not available, refer to the following table 
as a guide. 

This table applies only to light conditions from 2 hours after sunrise to 2 hours 
before sunset. 

LENS APERTURE WITH SHUTTER SPEED AT 1 /250 SECOND 

Light 
Condition 

Lens 
Aperture 

Bright Open 
Places 

(Beach scenes, 
mountain and 
snow scenes, 

etc.) 

f/ 1 6  

Bright 
Sunlight 

f/ 1 1  * 

Hazy 
Sunlight 

f/ 8 

* Use f/5.6 for back-lighted close-up subjects. 

Cloudy 
Bright 

(No shadows) 

f/ 5 .6  

(Continued on following page) 

Cloudy Day, 
Open Shade 

f/4 
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EXPOSURE GUIDE TABLE 

C o l o r  
Temperature 

- 6000K 

Light Source 

D a y l i g h t  ( N ote 1 )  

Electronic flash 

(Note 2l 

Blue f\ashbutb 

( N ote 2) 

F l u orescent lamp 

(dayligh t )  

(Note 3 !  

F d ter 

Not required 

Not required 

N o t  required 

Remarks 

I Refer t o  Notes 1, 2 ! and 3 

I 

- 5000K f Shutter speed should 

Ref. Note 3 I be below 1/30 second. 

- 4000K 

- 3000K 

� 
� 

+ 

F l u orescent lamp 

(white) (Note 3) 

IYl Multiply the guide 

Fu11 F i l te r  LBB 8 ' .  ! number by 0.7. the 
C lear flashbulb f--�-���------• 1 or Wratten product 1s th e guide 

9 3200K photoflood 

lamp 

F i l ter N o .  BOC number to be used i wi th LBB 8 filter. 

I 
I I Obtain correct 

Fu1i F i lter LBB 1 2 " ,  exposure by setting 
or Wratten I the speed dial of 
F i l ter No. BOA e11posure meter a t  
or No. BOB A S A  32 ( D I N  16 ) .  

*Fuji Light Balancing Fi lter 

NOTE 1. DAYLIGHT EXPOSURE 
No filter is required for photography of average subjects in clear weather daylight 
conditions. However, under the following conditions, the use of filters is indicated 
and recommended for better pictures. 

Subject Condition Filter 

Seaside, mountain & open Fuji Filter SC-40* or SC-40 M** 
landscapes in bright sunlight (or Wratten Filter No. 2B or No. I A) 

Clear weather open shade Fuji Filter LBA-4* * *  
(or Wratten Filter No. 8 1  D) 

Cloudy or rain Fuji Filter LBA-4* * ''' or LBA-8* ''' * 

Exposure 
Correction 

None 

+ V2 stop 

(or Wratten Filter No. 8 1 0  or No. 85C) + 112 to + I stop 

Morning/ evening clear 
weather conditions 

Fuji Filter LBB-4***  
(or Wratten Filter No .  82C) 

* Fuji Ultraviolet F ilter or equivalent. 
* * Fuji  Skylight Filter or equivalent. 

* * *Fuji Light Balancing Filter or equivalent. 

(Continued on following page) 
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N OTE 2:  EXPOSURES WITH ELECTRONIC FLASH OF BLUE FLASHBULBS 
For ordinary subjects, the correct lens aperture (f-number) can be determined by 
dividing the guide number by the distance from the flash to the subjec t .  

Exampl e :  ff the  guide number of  an electronic flash calibrated for meter dis
tances is 22 and the distance between the subject and the flash is 2 meters, the 
aperture will be fl 1 1 . 

An automatic electronic flash is more convenient as it determines exposure auto
matically without the need for such calculation. 

I n  general, smaller electronic flash u nits, due to their lower output, are easily 
affected by surroundings, and thus tend to result in u nderexposure when used in 
accordance with published guide numbers. Flash output may also be adversely 
influenced by the shape and surface of the reflector contained in the flash u nit .  
I t  is recommended, therefore, that equipment be tested in  actual photographic 
situations in order to determine adequate guide numbers. 

NOTE 3.  FLUORESCENT LAMPS 
H igh quality photographic results even with exposure and color balance correc
tions cannot be expected when pictures are made under fluorescent lamps because 
this l ight source has irregular bright l i ne spectral characteristics. Therefore, when 
using this type of l ight source, testing is essential to determine optimum exposure 
conditions and color rend ition, using the fol lowing table as a guide. Use shutter 
speeds slower than 1 / 3 0  second. 

EXPOSURE CORRECTIONS: with shutter speed at 1/8 second. 

Type of Fluorescent Lamp White Daylight Deluxe White 

Color Compensating Filter* CC 20M + SR CC lOM + 40R CC 208 + SC 

Exposure Correction* *  + 1 stop + I  stop + 1 stop 

* Use of a Fuji Color Compensating Filter (or Wratten CC Filter) is recom
mended. 

* * Exposure correction values include the exposure factors of the color compen-
sating filters. 

LON G  EXPOSURES 
Identical photographs should result  from any 2 differing combinations of shutter 
speed and aperture if those combinations provide for the same amount of exposure.  
In actuality, however, pictures taken with extremely long or short shutter speeds 
do not give the same results as those taken at normal or intermediate shutter 
speeds. This is due to the phenomenon known as reciprocity fail ure. Fujichrome 
R 1 00 film does not require exposure or color balance correction when exposed 
using shutter speeds between I I I 000 second and Vi second. When the exposure 
time required is I second or longer, increase the exposure by the amount indicated 
in the table below to compensate for the reciprocity effect, and correct the color 
balance with color compensating filters as required. 

EXPOSURE CORRECTION TABLE FOR RECIPROCITY CHARACTERISTICS 

Exposure Time (sec.) 

Exposure Correction* 

Color Compensating Filter*''' 

1/ 1000 to 1 /4 1 4 16 

None None +Vi stop + I Y2 stops 

None CC-SC CC- lOC CC-20C 

* Includes the exposure factor of the color compensating filters. 
* *The use of Fuji Color Compensating Filters (or Wratten CC Filters) is recom

mended. 

(Co11tinued 011 following page) 
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PROCESSING 
Exposed films should be processed as quickly as  possible. For processing, this film 
should be sent to a FUJI authorized laboratory or other laboratory offering these 
services, or processed with Fujichrome Film Processing Chemicals. Process CR-55 
or KODAK Process E-4. The price of the film does not include processing. 

HANDLING OF FILMS 
Be sure to avoid direct sunlight when handling films. In this regard extreme cau
tion is required loading and unloading film. Films stored in  a refrigerator should 
be taken out at  least one hour prior to use and unsealed only after they have 
reached room temperature. Films should be exposed and processed before the 
expiration date printed on the package. 

STORAGE 
It i s  recommended that unexposed films be stored in a cool, dry place, as they are 
susceptible not only to changes in  sensitivity and color balance but also to other 
physical damage if they are stored under high temperature or high humid condi
tions. Unexposed films should be stored at  a temperature below I 0 ° C  ( 50 ° F )  for 
short periods and below 0°C ( 3 2  °F) for prolonged periods so as to maintain their 
original quality. Care should be exercised not to expose films to harmful gases 
such as formaldehyde gas or automobile exhaust gas when they are being loaded 
in the camera or when being removed from the plastic case, as films are sensitive 
not only to temperature and humidity, but also to the harmful effects of such 
noxious gases. ( Formaldehyde gas i s  emitted from paints and adhesives used in 
furniture and new synthetic construction materials. ) Developed films should be 
stored at temperatures below 20°C ( 68 ° F )  and at relative humidity levels below 
60% . 

FILM SIZES AVAILABLE 
Fujichrome R I OO ;  1 3 5  20-exposure and 36-exposure. 

FILM STRUCTURE 

Before 
Processing 

B lue sensitive em u l s ion o 6. 0 6. Q 6.  
and color less yel.low 
coupler 6 06 0 6 0  

Green and b l u e  sensitive 0 6. 0 606 
emulsion and colorless 
maggenta coupler 6 06 0 6 0  

B l u e  and red sensitive 
emulsion and colorless 
cyan coupler 

6 06 0 6 0  
0 6 06 0 6  

-- Pro tee tive layer --

- Yellow f i l ter layer--

--- I n terlayer ---

- A n t ihalat ion layer --

- Safety base I T A C I --

A f ter Exposure 
and Processing 

0 0 0 
0 0 0 0 

@ @ @ 
@ @ @ @ 

® ® ® 
® ® ® ® 

r, ? I � � 

(Continued on following page) 

Yel low po<;1t 1ve 
1maqP 
! T ransnarent)  

Magenta positive 
image 

Cyan pos11 1ve 
image 

/ T r a n spare n t )  
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SPECTRAL SENSITIVITY 
Below is indicated the spectral sensitivity of the three emulsion layers exposed to 
a 5400K color temperature light source. 

"' a: 

B l u e  

SPECTRAL DENSITY CURVES 
Wavelength {nm) 

Below are indicated the spectral density curves of the film after processing. 

390 

> 

-� 0 

Wavelength (nm) 

CHARACTERISTIC T h e  tollow1ng a r e  t h e  charac1eristic curves o! 1 h e  film processed under standard processing 

CURVES cond1t1ons 

' 
� 

--
3.3 ----��"':.-�' 

,;. 3.0 r---
2 7  

'·' 

2 1  

1---1--+---l'<r-\+--+ --- Blue 

P•oc� CA-55 

..• 

I .fl  

L2 

0.9 

0.6 

0.3 

-......... _ o. o L_,J�_i _ __L_�-J,--�L,----,JL-----}-,---_i,-"' 
0.0 0. 3 06 0.9 1-2 1 .5 1 . 8  2 1 2 4 2 1 3.0 

( Continued on following page ) 



The Compact Photo-Lab-Index 

FUJICOLOR PAPER RESiN-COATED TYPE TYPE 8907 

Fujicolor Paper Resin-coated Type 8907 is designed to give quality prints by expo
sure through such color negative films as Fujicolor F-11 and Fujicolor F-11 400, 
whether by contact printing or by enlargement. 

It  also gives good results with other types of color negative film. It makes a 
faithful reproduction of color and tone with fine gradation and shows color 
balance over a wide range from the highlight to the shadow area. When properly 
processed, it gives color prints of a high degree of permanence in which red, blue 
and green colors are rendered very clearly and the flesh tones reproduced well. 
This color paper finds use in wide applications including amateur, commercial and 
school photography. 

Fujicolor Paper Resin-coated Type 8907 is designed to be processed with either 
Fujicolor Paper Processing Chemicals-Process CP-2 1 ,  Ektaprint 2 Chemicals or 
equivalent. It is also compatible with the 3 step processing chemicals like Fuji's 
Process CP-3 1 chemicals and Ektaprint 3 Chemicals. 

Fujicolor Paper Processing Chemicals-Process CP-2 1 is of the 2-bath type and 
its features include rapid processing resulting in high productivity, low chemical 
cost, minimum space requirements and simplified processing control. In addition, 
the use of non-polluting chemicals eliminates environmental contamination. 

PAPER STRUCTURE 

Before Development 

Red Sensitive Emulsion 
Layer and Colorless 
Cyan Coupler 

Green Sensitive Emulsion 
Layer and Colorless 
Magenta Coupler 

Blue Sensitive Emusion 
Layer and Colorless 
Yel low Coupler 

-� t> o "' I J o  t; O t; O  /:; 0 "'  0 t; t; Of:; t;O/:; o /:; o � . o  lot; ot;  o�o  
/:; 0 /:; 0 /:; 
0 /:; 0 � 0 t; 0 � /:; 

Protective Laye r 

After D evelopment 

If) 0 0 
0 0 

0 0 0 
® ® ® ® ® ® 
® ® ® 

� el e 
0 0 eJ 

el 0 0 

j..- Resin Coated 
Paper __, 

l \ 

SPEED 

Cyan D y e  I mage 

Magneta Dye 
I mage 

Yel low Dye I mage 

Fujicolor Paper Resin-coated Type 8907 has speed equal to or higher than that of 
high-speed color papers presently available on the market. This speed ensures 
reduced printing time and a large increase in productivity. 

SAFE LIGHT 
The recommended safelight filter for use in the dark room is Fuji  Safelight Filter 
No. I 03A (or Kodak Safelight Filter No. 1 3). Use this filter in conjunction with 
a 20-watt tungsten lamp when handling unexposed Fujicolor Paper, but be sure 
to keep a distance of at  least 1 m from the light source and to finish the printing 
work within 5 minutes. Once exposed, the color paper becomes susceptible to the 
safelight. Use care to finish the printing work as quickly as possible when handling 
the exposed color paper. 

(Continued on following page) 
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PROCESSING 
Fujicclor Paper, Resin-coated Type 8907, can be processed in any processing 
equipment using Fuji's Process CP-21 chemicals, Fuji's Process CP-3 1  chemicals, 
Ektaprint 3 Chemicals Ektaprint 2 Chemicals or equivalent without altering the 
standard procedure (processing time, processing temperature, replenishment rate, 
agitation and equipment of bleach-fix regeneration). It is recommended that 
exposed color papers be processed as soon as possible after exposure. The time 
between exposure and development should be fixed for purposes of maximum 
uniformity. Avoid holding exposed papers over for development the next day. 

Processing Chemical Conditions: Conditions for Process CP-2 1 chemicals (Ekta
print 2 Chemicals) and Process CP-3 1 chemicals (Ektaprint 3 Chemicals) are shown 
in the table below. 

Processing Step 

Color Developer 

Bleach-Fix 

Water Wash 

Stabilizer* 

Water Exit 
Spray* 

Drying 

Processing Conditions 

Process CP-21 Chemicals Process CP-21 Chemicals 
(Ektaprint 2 Chemicals) (Ektaprint 3 Chemicals) 

Time 

3 \/z min. 

1 \/z min. 

3 \/z min. 

* -

* -
A s  

required 

Temp. 
oc {°F) 

3 3 ± 0.3 
(9 1 ±0.5) 

30-34 
(86-93) 

24-34 
(7 5-93) 

80±5 
( 175± 10) 

Time 

3 \/z  min. 

1 \/z min. 

2.0 min. 

1.0 min. 

6 sec. 

As 
required 

Temp. 
oc {°F) 

3 1 ±0.3 
(88 ±0.5) 

3 1  ± 1 .2 
(88±2 ) 

3 1 ± 1 .2 
(88±2 ) 

3 1 ± 1 .2 
(88±2 ) 
3 1 ± 1 .2 

(88±2 ) 

80±5 
( 175± 1 0) 

*For two bath processing such as the Process CP-21 chemicals (Ektaprint 2 Chemi
cals) these steps are eliminated. 

REPLENISHMENT RATES 
Replenishment rates for Process CP-21 chemicals, Ektaprint 2 Chemicals and Ekta
print 3 Chemicals are shown in the table below. 

Solution 
Processing 

Colo.r 
Developer 

Bleach-Fix 

Stabilizer 

392 

Replenishment Rates 

Process CP-21 
(Ektaprint 2 Ektaprint 3 
(Chemicals) Chemicals 

323ml/m2 
(30ml/ft2} 

323ml/m2 
(30ml/ft2} 

430.6ml/m2 
(40ml/ft2) 

366.0ml/m2 
(34ml/ft2) 

366.0ml/m2 
(34ml/ ft2) 

(Continued on following page) 

Process CP-31 

430.6ml/m2 
(40ml/ft2) 

737.0ml/m2 
(68.5ml/ft2) 

366.0ml/m2 
(34ml/ft2) 
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LIGHT SOURCE FOR VIEWING 
A suitable fluorescent lamp with excellent color rendering characteristics i s  to 
be used as a light source for inspecting finished prints. The prints are to be 
examined for their color reproduction under illumination l evels of 500 to 1000 lux. 

CHEMICAL PACKAGING 
Processing Chemicals-Process CP-2 1 are supplied in 3 8-liter (10 U.S. gal.) and 
95-Jiter (25 U.S. gal.} packaging. 

BLEACH-FIX REGENERATION 
For regeneration of the Process CP-21 bleach-fix chemicals see the Fuji Film 
Processing Manual "Fujicolor Paper Resin-coated Type 8907-Process CP-2 1 . " · 

STORAGE OF RAW PAPER 
The raw materials should be stored in  a place conditioned at l 0°C (50 ° F) or Jess 
and 6 5 %  RH or Jess. High temperatures and humidity will produce a detrimental 
effect on the color paper and, therefore, finished prints. 

The color paper which has been stored at l0°C (50° F) or less should remain i n  
their moisture-proof wrap and allowed to warm u p  to room temperature prior to 
use. This will prevent moisture condensation and a detrimental loosening of the 
coatings on the color paper. The minimum temperature equalization periods are 
as follows: 

1. Temperature Equalization Periods up to 20°C (68°F 

Storage Temperature 
Paper Size -20°C (-4°F) 0°C (32°F) 10°C (S0°F) 

8 . 9  cm x 175.3 m 

(3 1/z in. x 575 ft) 6 hours 5 hours 3 1h hours 

2. Periods of Warm up from 5°C (41°F) to 20°C (68°F) (By Paper Sizes) 

8.9 cm x 175.3 m 12.7 cm x 83.8 m 

41/z hours 5 hours 

13 cm x 18 cm 

2 hours 

20.3 cm x 25.4 cm 

2 hours 

Do not heat the color paper in  any attempt to expedite temperature equalization, 
but make it a rule to prepare the color paper the day before use. 

SPECTRAL SENSITIVITY 

Wavelengih ( nm )  

(Continued on following page) 
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SPECTRAL DENSITY OF COLOR DYES 

� 
·v; c QJ 

1 .0 .-�����-,---������������� 

0 0.5 >--�����l-+-�����..,_..4-�����-� 
u QJ 0. (,/) 

o ������������������� 
400 500 600 700 

PAPER SIZES AVAILABLE 
Roll Paper 

Length 
Width 

7 .6cm (3 in.) 

8.9cm (3 Y2 in.) 

1 0.2cm (4 in.) 

12.7cm (5 in.) 

20.3cm (8 in.) 

83.Sm 
_ (275 ft) 

• 

• 

• 

• 

• 

Waveleng th ( n m )  

175.3m 236.3m 
(575 ft) (775 ft) 

• 

• • 

• • 

• 

Other sizes than specified above can be supplied on inquiry. 
Paper Surfaces: Matte, lustre, silk and glossy surfaces are available 
the roll paper sizes. 

Sheet Paper 

Size 

56 x 9 1 .4 cm (22 x 36 in.) 
45.7 x 5 5  cm (18 x 22 in.) 
35 .6  x 43.2 cm (14 x 17 in.) 
25.4 x 3 0.5 cm (10 x 12 in.) 
20.3 x 25.4 cm ( 8 x 10 in.) 
1 6 . 5  x 2 1 . 6  cm (6\/z x 8\/z in.) 
13 x 18 cm ( 5 x 7 in.) 

Contents 

20 sheets 
20 sheets 

100 sheets 
100 sheets 
200 sheets 
200 sheets 
400 sheets 

Paper Surface: All sizes are available with a glossy surface only. 
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FUJI AUTHORIZED LABS IN U.S.A. 
FUJICOLOR AND FUJICHROME P ROCESSING 

EAST 

MIDWEST 

WEST 

PRINT 

P.O. BOX 300 

HARRISON, NJ 07029 

P.O. BOX 573 

GLEN ELLYN, IL 60137  

P .O.  BOX 853 1 

PORTLAND, OR 97207 

P.O. BOX 8000 

SLIDE 

P.O. BOX 300 

HARRISON, NJ 07029 

P.O. BOX 573 

GLEN ELLYN, IL 60137 

P.O. BOX 5364 

DALLAS, TX 7528 1 

P.O. BOX 853 1 

PORTLAND, OR 97207 

P.O. BOX 8000 

SAN FRANCISCO, CA 94128 SAN FRANCISCO, CA 94128 

P.O. BOX 85044 P.O. BOX 29920 

SAN DIEGO, CA 92138  LOS ANGELES, CA 90029 

P.O. BOX 1 0428 

HONOLULU, HI 968 1 6  

P.O. BOX 1 0428 

HONOLULU, HI 968 1 6  

FUD FILM PROCESSING STATION 

SINGLE-8 FILM PROCESSING 

P.O. BOX 300, HARRISON, N.J. 07029 
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SINGLE-8 FUJICHROME R25 
FEATURES 
This is a daylight type color reversal 8mm film, designed for use with Single-8 
movie cameras. This film provides excellent sharpness, graininess and color ren
dition. It  is ideally suited for outdoor movie-taking under daylight conditions. 

EXPOSURE INDEX 

Light Source Exposure Index 

Daylight ASA 25 1 5  DIN 

SHOOTING 
This film is designed for getting best results when shooting in  bright sunlight. 

I .  Load the cartridge correctly by following the directions of your Single-8 
movie camera and the film speed will be automatically set. 

2. Film base is extremely thin and strong, and has total footage of 50 ft. 
( 15  .25 m) enclosed in a compact cartridge enabling the film to run continuously. 
Film cartridges may be interchanged at any time during shooting with a mini
mum loss of about 2 in. (5 or 6 cm) of the film. 

3 .  Running at the standard speed of 1 8  frames per second, this film will give 
continuous shooting of approximately 3 minutes and 20 seconds. 

Shooting Speed and Running Time 

Frames/sec 18 24 36 

Running Time 3 min 20 sec 2 min 30 sec 1 min 40 sec 

4. Strong light at sea or on a snowy mountain in bright sunlight may some
times cause overexposure. In such a case use ND filter designed to reduce the 
light intensity without varying color balance. 

5. For indoor movie-making under existing light conditions with tungsten lamps 
such as movielights or photoflood lamps, tungsten-type Fujichrome RT200 (ASA 
200) is recommended. 

6. The film has a start mark. When film comes to the end, running is aute
matically stopped at notch in the perforation. 

Start Mark and End Notch 

n 
Start Mark : 

Cartr idge 

F i l m  

(Continued on following page) 
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PROCESSING 
This film should be processed i n  MCR-57 processing chemicals. 

PROCESSING CHARGE 
The film price includes processing at any Fuji Film or Fuji Film authorized 
laboratory. 

SPLICING 
B e  sure to use a Single-B tape splicer and splicing tape when editing. Because this 
film uses polyester base for support; it cannot be spliced with conventional splicer 
and film cement. 

PROJECTION 
Single-8 projectors should be used for projection of the film. 
Listed below are running times against footage of the film. 

Footage Running Time 

Feet Meters 18 frames/sec 24 frames/ sec 

0.305 4 sec 3 sec 
2 0.6 1 0  8 sec 6 sec 
3 0.9 1 4  1 2  sec 9 sec 
5 1 .52 20 sec 15 sec 

1 0  3 .05 40 sec 30 sec 
50 1 5.25 3 min 20 sec 2 min 30  sec 

1 00 30.48 6 min 40 sec 5 min 00 sec 

STORAGE 
1. Film before processing is liable not only to deteriorate i n  film speed and 

color balance . but a physical change may also occur if it is stored in a place i n  
a place o f  high temperature o r  humidity. The film should b e  stored i n  a cool, 
dry place. 

2. If the film is stored in a refrigerator be sure to take out the film at least 
one hour before use and allow it to reach room temperature. Be sure to expose 
and process film before the expiration date printed on the film box. 

3. Noxious gases such as engine exhaust fumes, and formalin gas emitted b y  
adhesives used i n  new furniture and new building materials c a n  adversely affect 
the unexposed film when it is removed from the envelope or loaded in the camera. 

4. Have exposed film processed as soon as possible to prevent it from changing 
in color balance. 

5.  Store processed film in a can with a drying agent since it may become 
mildewed if kept in a humid place. In case of fingerprints or dust on your film, 
clean with a soft cloth dampened with film cleaner before · putting it away. 

SPECTRAL SENSITIVITY 
5400 K Exposure 

(Continued on following page) Wavelength (nm) 
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CHARACT E R ISTIC 

CURVES 
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SINGLE-8 FUJICHROME RT200 
FEATURES 
This is a tungsten type color reversal 8mm film, designed for use with Single-8 
movie cameras. This film provides excellent sharpness, graininess and color rendi
tion, and is especially designed for use under low-level-light conditions, indoors, 
on stage or at night. 

EXPOSURE INDEX 

Light Source 

Tungsten Light 
(3400 K) 

Daylight 

Exposure Index Filter Used 

ASA 200 24 DIN 

ASA 50 18 DIN LBA- 1 2A x 4* 

*Fuji  Light Balancing Filter specially designed for Fujichrome RT200. 

SHOOTING 

This film is designed for getting best results when shooting under tungsten light. 
1 .  Load the cartridge correctly by following the directions of your Single-8 

movie camera and the film speed will be automatically set. 
2. Film base is extremely thin and strong, and has total footage of 50 ft. 

(1 5.25 m) enclosed in compact cartridge enabling the film to run continuously. 
Film cartridges may be interchanged at any time during shooting with a minimum 
loss of about 2 in. (5 or 6 cm) of the film. 

3. Running at the standard speed of 18  frames per second, this film will give 
continuous shooting of approximately 3 minutes and 20 seconds. 

Shooting Speed and Running Time 

Frames/sec 18 24 36 

Running Time 3 min 20 sec 2 min 30 sec 1 min 40 sec 

4. Daylight exposure may give rather a bluish color cast or overexposure. Use of 
Fuji  Light Balancing Filter LBA- 1 2A x 4 is recommended for exposure under 
daylight conditions. In this case the film speed corresponds with exposure index 
to ASA 50 ( 1 5  DIN). 

5. A fluorescent light may give a slightly bluish-green effect. Although it is 
difficult to expect perfect color correction in this case, a combined use of tung
sten lamps will improve the color considerably. 

6. Direct lighting at a short distance may cause excessively high contrast, so soft 
illumination with indirect lighting is more desirable. 

7.  The film has a start mark. When film comes to the end, running is auto
matically stopped at notch in the perforation. 

Cirtr•dge 
Start Mark and End Notch 

(Continued on following page) 
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PROCESSING 
This film should be processed in MCR-57 processing chemicals. 

PROCESSING CHARG E  
The film price includes processing a t  any Fuji Film o r  Fuji Film authorized 
laboratory. 

SPLICING 
Be sure to use a Single-B tape splicer and splicing tape when editing. Because this 
film uses polyester base for support, it cannot be spliced with conventional splicer 
and film cement. 

PROJECTION 
Single-8 projectors should be used for projection of the film. 
Listed below are running times against footage of the film. 

Footage Running Time 

Feet Meters 

1 0.305 
2 0.6 1 0  
3 0 .914 
5 1 .52 

1 0  3 .05 
50 15 .25 

1 00 30.48 

STORAGE 

18 frames/sec 24 frames/ sec 

4 sec 3 sec 
8 sec 6 sec 

12 sec 9 sec 
20 sec 15  sec 
40 sec 30 sec 

3 min 20 sec 2 min 30 sec 
6 min 40 sec 5 min 00 sec 

I .  Film before processing is liable not only to deteriorate in film speed and 
color balance but a physical change may also occur if it is stored in a place of 
high temperature or h umidity. The film should be stored in a cool, dry place. 

2. If the film is stored in  a refrigerator be sure to take out the film al least 
one hour before use and allow it to reach room temperature. Be sure to expose 
and process film before the expiration date printed on the film box. 

3 .  Noxious gases such as engine exhaust fumes, and formalin gas emitted by 
adhesives used in new furniture and new building materials can adversely affect 
the unexposed film when it is removed from the envelope or loaded in the camera. 

4. H ave exposed film processed as soon as possible to prevent it from changing 
in color balance. 

5. Store processed film in a can with a drying agent since it may become 
mildewed if kept in a humid place. In case of fingerprints or dust on your film, 
clean with a soft cloth dampened with film cleaner before putting i t  away. 

SPECTRAL SENSITIVITY 3400K Exposure 

Wo1ve!e11 rpt 1  ( n rn I 
(Continued on following page) 
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CHARACTERISTIC CURVES 

'··-----�-----------� 

3400K E �POSure 
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PROFESSIONAL MOTION PICTURE FILMS 
FUJICOLOR REVERSAL TV FILM RT-1 00 
1 6mm TYPE 8426 
GENERAL PROPJ:RTIES 
This is a high-speed tungsten type color reversal film especially designed for 
making color newsreel and other material for color TV broadcasts. Its color 
reproduction, gradation and other picture qualities are finely balanced for color 
TV transmission. This film, however, also provides an excellent picture quality 
when projected with a xenon lamp projector. 

At the time of processing the prehardener and neutralizer can be omitted, so 
that from the point of view of stabilization of quality, processing cost reduction, 
environmental preservation, and in-process time reduction, this film has desirable 
characteristics. 

FILM STRUCTURE 
This film is composed of three emulsion layers sens1t1ve to red, green and blue 
l ight, respectively, as well as a yellow filter and an antihalation layer, all coated 
on a clear safety base. A protective layer is coated on the emulsion surface. 

Each one of the three emulsion layers contains a different coupler and when 
the exposed film is processed, the three emulsion layers together form the positive 
images in the predetermined colors of cyan, magenta and yellow. 

Blue S e n s i t ive E mu h i o n  

l a y e r  ( c on l o i n i ng y e l low 

coupl er)  

Blu&-Green S e r n i t ive E m u l ·  

s i o n  l o v e r  (con• o i n i ng 

magenta c o u p l e r )  

B l u e · R e d  S e n s i l i v e  E m u hion 

lover (conl o i n i ng cyan 

c o u p l e r  I 

EXPOSURE INDEX 

Before P r o c e H i n g  

0 6. 0 6. 0 6.  
6. 0 6. 0 6. 0 

0 6. 6. 0 6. 0 0 6. 6.0 6. 

6. 0 6 0 6. 
0 6. 0 6. 0 

3200K tungsten lamps-100 

P r o r e c t ive l a  v e c  -

y e l low F o l 1 e r  L o y e r -

� I n t e r  l o v e r  -

--A n t i h a l a t i o n  L o ye r� 

...,___ S o l e 1 y  Bo ,.-

A f t e r  f K powre 
and P r o c e H i n g  

@ @ 0 ® 
@ 0 @  @ ® 

� E§l � � � 
� � � E§l 

• 
•

• • • 

• • • • 

Y e l l e..,.. D v e  I ma g e  

M :J g e n · o  D v e  I m a g e  

C v o n  Jve  l .,. � g c  

Daylight-64 (with Fuji  Light Balancing Filter LBA- 12 or Kodak Daylight Filter 
No. 85).  

These numbers are available for use with exposure meters marked for Ameri
can National Standard fi lm speed. Jn some cases, the published exposure indexes 
may not be appl icable exactly as they are, depending upon different types or usages 
of exposure meters and processing equipment. Therefore, it is recommended that 
an exposure test to determine a suitable Exposure I ndex in advance be made if 
most satisfactory results are to be obtained. 

(Continued on following page) 
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Exposure (Incident Light) Table for Tungsten Light (3200K) 
Shutter speed approximately 1 / 50 second-24 frames per second 

Lens Aperture f/1.4 f/2 f/2.8 f/4 f/5.6 

Foot-Candle 25 50 1 00 200 400 

COLOR BALANCE 

f/8 f/11 

800 1 600 

Since this film is color balanced for 3200K tungsten lamps, a light balancing 
filter is not required under such conditions. In may cases, however, the film is 
often exposed under low color temperature tungsten lamps, or sunlight (which 
varies according to season, place, and time of day), skylight, cloudy sky and 
rainy weather. Under these varying conditions, satisfactory color reproduction 
cannot be obtained unless light balancing filters are used. An amber filter is 
used to lower the color temperature and a blue filter is used to raise it. 

Light sources, such as fluorescent lamps having line spectrum, will not render 
complete color reproduction. Within certain limits color compensation of this 
fi lm is possible with filters, but since the exposure index would fall so low with 
the compensation, i t  is recommended that under such circumstances the ultra 
high speed Fujicolor Reversal TV Film RT-400 1 6mm type 8425 be used. 

LIGHTING CONTRAST 
The lighting contrast should be somewhat lower than is the case with black-and
white motion picture films and the lighting ratio of the keylight-plus-fill-light to 
fi l l-light alone should preferably be 3 to 1 or less. 

SPECTRAL SENSITIVITY CURVES 
Spectrogram to Tungsten Light (3200K) 

Wavelength ( nm )  

PROCESSING 
Processing is carried out in Fuji MCR-40 process. 

Eastman Kodak's process ME-4 can also be used without alteration to process 
this film. Further, in process ME-4 the prehardener and neutralizer can be 
omitted. (In this  case a few alterations have to be made i n  the processing 
conditions.) 

SAFE LIGHT 
Total darkness is required. 

CHARACTERISTIC CURVES 
The characteristic curves indicated in the graph were derived by measuring and 
plotting the integral color density of the film as exposed to a 3200K light source 
equipped with a Fuji Filter SC-41 to simulate the absorption of ultraviolet rays 
through the lens in practical photography and processed under standardized 
conditions. 

The curves have been separated on the Log Exposure scale by 1 . 0  to avoid 
any overlap. 

(Continued on following page) 
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G 

F U J I C O L O R  R E V E R SA L  TV F I L M R T - 1 00 

16 mm, Type 8426 

Exposed lo 3200K Tungsten lomp 

1,._ _ __J __ -l"-----l-----\.--l------A�- f o r  �fu sec.  w i t h  Fui i F ii !e r SC-41 

Processed under Standard i zed Cond i t i o n s  

. I n t e g r a l  Color Dens i t y  w i t h  S t a t u s  A F i l t e r  

SPECTRAL DENSITY CURVES 
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. 
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J . 5  0 
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40ff 500 600 700 

Wav e l e n g t h  ( n m )  

SCREEN PROJECTION 
Since the color balance of this film is adapted to the characteristics of color TV 
transmission, the use of a projector with a light source close to the standard 
illuminant C (6740K) is recommended, if visual inspection is required. (A xenon 

(Continued on following page) 
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lamp projector is recommended for practical purposes.) 
In screening with a tungsten lamp projector, the image wili appear reddish. In 

this case, place a filter over the projector lens to correct the color temperature. 
Fuji Light Balancing Filter LBB-12 or equivalent will convert the light source 
from 3200K to about5400K. 

FILM BASE 
Clear safety (f AC) 

EDGE MARKINGS 
Footage number and film identification mark (6), both printed as latent image. 

PERFORATION TYPE 
IR-7,605mm (lR-2994) 2R-7,605mm (2R-2994). 

PACKAGING 
1 6mm 1 00 ft (30.5 m), Camera spool for daylight loading. 200 ft (61 m), Camera 
spool for daylight loading. 400 ft (122 m), Type 1 6P2 core. 1 ,200 ft (366 m), 
Type 1 6P2 core. 

STORAGE OF RAW STOCK 
Like any other color films, Fujicolor Reversal TV Film RT-100 may undergo 
some changes in its photographic properties as a result of extended storage. Such 
changes can be accelerated particularly by heat and moisture. It  is therefore 
recommended ·that raw stock should be stored at temperatures below 1 0° C  (50°F) 
to avoid any changes in photographic properties. 

When raw stock is opened after removal from refrigerated storage, keep the 
package sealed until the temperature of the film has reached equilibrium with the 
room temperature, otherwise condensation of moisture may result. 

HANDLING OF EXPOSED FILMS 
Exposed film should be processed as quickly as possible. When processing is 
unavoidably delayed, the film should be stored and handled in the same careful 
manner as with raw stock. Refrigerated storage is required in the case storage 
period is longer than one week. 

STORAGE OF PROCESSED FILMS 
Processed films should be kept in a cool, dark place, fully protected against 
possible heat, moisture and light. Preferable for such storage purposes is a dark 
place where the temperature is not higher than 20°C (68°F) and the relative 
humidity is within the range of 40 to 50 percent. 
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FUJICOLOR REVERSAL TV FILM RT-400 
1 6mm TYPE 8425 
GENERAL PROPERTIES 
This is an ultra-speed tungsten type color reversal film designed for making 
color newsreel and other materials for color TV broadcast, being especially suit
able for low level indoor and night time outdoor photography. 

Its color reproduction, gradation and other picture qualities are finely balanced 
for color TV transmission. This film, however, also provides an excellent picture 
quality when projected with a xenon lamp projector. 

Ultra high sensitivity results from standard processing making forced processing 
unnecessary while providing for stable quality. 

Further at the time of processing the prehardener and neutralizer can be 
omitted, so that from the point of view of stabilization of quality, processing cost 
reduction, environmental preservation, and in-process time reduction, this film 
has much to offer. 

FILM STRUCTURE 
This film is composed of three emulsion layers sens1t1ve to red, green and blue 
light, respectively, as well as a yellow filter and an anti-halation layer, all coated 
on a clear safety base. A protective layer is coated on the emulsion surface. 

Each one of the three emulsion layers contains a different coupler and when 
the exposed film is processed, the three emulsion layers together form the positive 
images in the predetermined colors of cyan, magenta and yellow. 

Blue Sens i t ive E mu l s i o n  
l o v e r  (con t a i n i n g  y e l low 
coupler )  

Blue-Green Sens i t i ve Emul·  
s ion lover  (con ! o i n i ng 
magenta  coupler )  

B lue-Red S e n s i t ive E m u ls ion 
Loyer (containing cyan 
coupler) 
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Daylight-250 (with Fuji Light Balancing Filter LBA-12 or Kodak Daylight 
No. 85). 

These numbers are available for use with exposure meters marked for American 
National Standard film speed. In some cases, the published exposure indexes 
may not be applicable exactly as they are, depending upon different types or 
usages of exposure meters and processing equipment. 

Therefore, i t  is recommended that an exposure test in advance be made if 
most satisfactory results are to be obtained. 

(Continued on following page) 
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Exposure (Incident Light) Table for Tungsten Light (3200K) 
Shutter speed approximately l/ 50 second-24 frames per second 

Lens Aperture f/1.4 f/2 f/2.8 f/4 f/5.6 

Foot-Candle 6 1 3  25 50 100 

f/8 f/11 

200 400 

Since the lightproofing of this film as wound on the camera spool is fully 
adequate, this film in spite of its high speed can be handled in the same manner 
as Fujicolor Reversal TV Film RT- 1 00 1 6mm Type 8426 when loading and un
loading. 

COLOR BALANCE 
Since this film is color balanced for 3200K tungsten lamps, a light balancing 
filter is not required under such conditions. In many cases, however, the film is 
often exposed under low color temperature tungsten lamps, fluorescent lamps, 
sunlight (which varies according to season, place, and time of day), skylight, 
cloudy sky and rainy weather. Under these varying conditions, light balancing 
filters should be used to obtain satisfactory color reproduction. 

Light sources, such as fluorescent lamps, having line spectrum, will not render 
complete color reproduction. Thus in order to provide color compensation within 
the range of certain limits the filters listed below with the exposure indexes are 
recommended. 

Fuorescent Lamp Type Filter Exposure Index 

Daylight LBA- 12+CC-30 R 160 

White CC-40 R 200 

Warm White CC-30 R 250 

LIGHTING CONTRAST 
The lighting contrast should be somewhat lower than is the case with black-and
white motion picture films and the lighting ratio of the keylight-plus-fill-light to 
fill-light alone should preferably be 3 to 1 or less. 

SPECTRAL SENSITIVITY CURVES 
Spectrogram to Tungsten Light (3200 K) 

PROCESSING 
Wave lerig l h  ! nm)  

Processing is carried out in Fuji MCR-40 process. 
Eastman Kodak's process ME-4 can also be used without alteration to process 

this film. Further, in process ME-4 the prehardener and neutralizer can be 
omitted. (In this case a few alterations have to be made in the processing 
conditions.) 

(Continued on following page) 
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SAFELIGHT 
Total darkness is required. 

CHARACTERISTIC CURVES 
The characteristic curves indicated in the graph were derived by measuring and 
plotting the integral color density of the film as exposed to a 3200K light source 
equipped with a Fuji Filter SC-41 to simulate the absorption of ultraviolet rays 
through the lens in practical photography and processed under standardized 
conditions. 

The curves have been separated on the Log Exposure scale by 1 . 0  to avoid 
any overlap. 

Characteristic 
Curves 

SCREEN PROJECTION 

SPECTRAL DENSITY CURVES 

FUJICOlOR HVERSAL T\' F I L M  RT·400 

E•POied 10 32'001C Tunoiren Lomp 

101 ;:., iec. wi!h Fuii Fil1er SC-�\ 
?roc•"•d unde• Stondo•diied Condilion• 
r�·e11rol Colo• DeMilv wilh S!o•u< A Fil•e• 

Since the color balance of this film is adapted to the characteristics of color TV 
transmission, the use of a projector with a light source close to the standard 
illuminant C (6740K) is recommended, if visual inspection is required. (A xenon 
lamp projector is recommended for practical purposes.) 

In screening with a tungsten lamp projector, the image will appear reddish. In 
this case, place a filter over the projector lens to correct the color temperature. 
Fuji Light Balancing Filter LBB- 1 2  or equivalent will convert the light source 
from 3200K to about 5400K. 

FILM BASE 
Clear safety (f AC) 

EDGE MARKINGS 
Footage number and film identification mark (5), both printed as latent image. 

PERFORATION TYPE 
I R-7,605mm (lR-2994) 2R-7,605mm (2R-29941) .  

PACKAGING 
1 6mm 1 00 ft  (30.5 m),  Camera spool for daylight loading. 200 ft (6 1 m),  Camera 
spool for daylight loading. 400 ft ( 122 m), Type 1 6P2 core. 1 ,200 ft (366 m), 
Type 1 6P2 core. 

STORAGE OF RAW STOCK 
Like any other color films, Fujicolor R eversal TV Film RT-400 may undergo 
some changes in its photographic properties as a result of extended storage. Such 
changes can be accelerated particularly by heat and moisture. It is therefore 

(Continued on following page) 
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recommended that raw stock should be stored at temperatures below 10°C (50°F) 
to avoid any changes in photographic properties. 

When raw stock is opened after removal from refrigerated storage, keep the 
package sealed until the temperature of the film has reached equilibrium with the 
room temperature, otherwise condensation of moisture may result. 

HANDLING OF EXPOSED FILMS 
Exposed film should be processed as quickly as possible. When processing is 
unavoidably delayed, the film should be stored and handled in the same careful 
manner as with raw stock. Refrigerated storage is required in the case storage 
period is longer than one week. 

STORAGE OF PROCESSED FILMS 
Processed films should be kept in a cool, dark place, fully protected against 
possible heat, moisture and light. Preferable for such storage purposes is a dark 
place where the temperature is not higher than 20°c (68 ° F) and the relative 
humidity is within the range of 40 to 50 percent. 
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FUJICOLOR NEGATIVE FILM 
35mm TYPE 851 7 1 6mm TYPE 8527 
GENERAL PROPERTIES 
This is a tungsten type color negative film especially designed for motion picture 
photography being balanced for 3200K tungsten lamps and incorporating auto
matic color masking based on color couplers. Even with its high speed this film 
exhibits superior graininess, definition, gradation and excellent color rendition 
making it suitable for indoor and outdoor photography and assuring fine repro
ductions when printed on Fujicolor Positive Film or other color print of similar 
type. 

FILM STRUCTURE 
The film is comprised of three emulsion layers being respectively sensitive to red, 
green and blue light along with a protective layer, a yellow filter layer, an anti
halation layer and other layers all coated on a clear safety base. Incorporated i n  
each one o f  the color layers i s  t o  be found a differing coupler and through the 
processing that takes place after exposure color dye images and color mask images 
are formed in the emulsion layers. Through the use of this orange colored mask 
image correct color rendition is assured when this negative film is printed on 
Fujicolor Positive Film for making color release prints. 

Before Processing 

Blue Sensitive Emuls ion 

toyer !containing colorless - - - - - - -
yellow couplerl D - 6 6 

Blue.Qeen Sens itive 

Emulsion layer !containing 

yellow-colored mogen1a 

coupler! 

Blue-Red Sensil ive 

Emulsion Loyer !containing 

red-colored cyan couplerl 

EXPOSURE INDEX 

0 6  6 0 6  
- - - - - � - -
0 6 6 0 6  

L'. e L'. e 6 

-.-,;:.-6 .-

3200K Tungsten tamps-1 00. 

After Exposure 
and Processing 

+- Protective layer -to I-----� 
-- - - - - - - Yellow Dye Image 

•- Yellow Filter Loyer ---+ 1-------< 

Interlayer 

0 0 
� - - - - - - -

0 0 

• 0 .  Ci? ; -.-�-- -
+- Anriha\otion layer ---+ 1-------1 

Safety Base 

Magenta Dye Image and 

Yellow Coupler lmoge 

Cyan Dye Image and 

lled Coupler Image 

Daylight-64 (with Fuji Light Balancing Filter LBA- 1 2  or Kodak Daylight Filter 
No. 85). 

These numbers are appropriate for use with exposure meters marked for ASA 
speed. Since these exposure indexes may not apply exactly as published due to 
differences in the use of exposure meters and in processing conditions it is recom
mended exposure tests be made prior to us for the best results. 

EXPOSURE 
Since this film is color balanced for 3200K tungsten illumination, under such 
photographic conditions the use of light balancing filters is not necessary but when 
using t.his film outdoors u nder daylight conditions the use of the Fuji Filter LBA- 1 2  
(or a light balancing filter o f  similar characteristics) is required. Exposure under 
tungsten light at 24 frames/sec will require the following lens openings and illu
mination levels at an exposure time of 1/ 50th of a second. 

(Continued on following page) 

4 1 0 



The Compact Photo-Lab-Index 

Lens Aperture f/1.4 f/2 

Foot-Candles 25 50 

SPECTRAL SENSITIVITY CURVES 
Spectogram to Tungsten Light 

SAFELIGHT 
Handle in total darkness. 

PROCESSING 

f/8 f/4 f/5.6 F/8 f/1 1  

100 200 400 800 1600 

WnvPIPno 1h lnrnl 

This film is to be processed in accordance with the designated processing condi
tions and formulas provided for Fujicolor Negative Film. Further this film may 
be processed under conditions and in formulas of process ECN-11 published by 
the Eastman Kodak Company for Eastman Color Negative II Film. 

CHARACTERISTIC CURVES 
In order to reach conditions closest to actual photographic conditions the exposure 
was rendered under a 3200K tungsten lamp as the light source with the use of 
an ultraviolet absorbing filter, the Fuji Filter SC-4 1 .  Processing was carried out 
under standard conditions and the three color densities were measured to render 
the results indicated in the graph below. 

Characteristic 
Curves 

l ' u rC01 011 �fGA.ltVf r 1 1M1 1 · . . . : '. ' 

SPECTRAL DENSITY CURVES 

(Continued on following page) 
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FILM BASE 
Clear safety base. 

EDGE MARKINGS 
3 5mm Edge number, frame mark and film identification mark (N7) are all 
printed as latent images. 

1 6mm Edge number and film identification mark (N7) are printed as latent 
images. 

PERFORATION TYPES 
35mm N-4.740mm (BH-1866). 

1 6mm 1 R-7.605mm ( l  R-2994) and 2 R-7.605mm (2 R-2994). 

PACKAGING 
35mm 200 ft  (6 1 m),  Type 35P2 core. 400 ft ( 122 m), Type 35P2 core. 1 000 ft 
(305 m), Type 3 5P2 core. 

1 6mm 100 ft (30.5 m), Camera spool for daylight loading. (B winding for 
single perforation film). 200 ft (61 m) Camera spool for daylight loading. (B wind
ing for single perforation film). 400 ft ( 122 m), Type 1 6P2 core. (B winding for 
single perforation film). 

STORAGE OF RAW STOCK 
Fujicolor Negative Film, like other types of color films, may undergo some 
changes in photographic properties as a result of extended storage. As these 
changes can be accelerated particularly through the action of heat and moisture 
tluring the storage period it is recommended that raw stock be stored at tempera
tu res below ! 0°C (50°F). When raw stock that has been in refrigerated storage is 
to be used, leave the package sealed until the temperature of the film is brought 
into equilibrium with the room temperature, otherwise condensation of water on 
the film surface may result. 

HANDLING OF EXPOSED FILMS 
l t  is recommended that exposed films be processed as quickly as possible after 
exposure. When it is  not possible to process the film immediately after exposure 
such film should be handled in the same manner as for raw stock until proces
sing can take place. 

STORAGE OF PROCESSED FILMS 
Processed Fujicolor Negative Film should be kept in a cool, dark place fully 
protected against heat, moisture and light. Preferable for such storage purposes 
is a dark location where the temperature will not exceed 20°C (68 °  F} and the 
relative humidity will remain in the 40 to 50 percent range. 
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FUJICOLOR POSITIVE FILM 
35mm TYPE 881 2-1 6mm TYPE 8822 
1 618mm TYPE 8822-1 618mm-Type S TYPE 8822 

GENERAL PROPERTIES 
This film is a high-definition, fine-grain color positive film designed for making 
color release prints with sound track from color negative films and sound recording 
films. 

SPEED 
The speeds of all emulsion layers are so balanced that the optimum results can 
be obtained when prints are made from color negative films having color couplers 
incorporated in the emulsion layers. Its high speed enables efficient printing opera
tions even for reduction printing with relatively low light intensity. 

FILM STRUCTURE 
This film is a multilayer, coupler-incorporated color film comprising three emul
sion layers sensitive to red, green, and blue lights respectively, all coated on a 
clear safety base. These emulsion layers contain colorless couplers which produce 
yellow, cyan, and magenta dye image respectively when exposed and processed. 
A protective layer is provided on the top surface to protect the raw stock from 
scratches or other damages which may be caused during h.andling. The reverse 
side of the base is coated with an antihalation layer consisting of synthetic resin 
containing carbon black, which is removed in alkaline solution during processing. 

· : :  , f' v )  

,. • : • • \: � ·- • I �  

A ! r e r  E • P O W rl !  
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SPECTRAL SENSITIVITY CURVES 
Spectrogram to Tungsten Light (2854 K) 
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SAFELIGHT 
A Fuji Safelight Filter No. IOlA for Fujicolor Positive Film is used with a 20-
watt bulb at not less than 1 meter (31h feet) away. 

PROCESSIN G  
This fi l m  i s  processed i n  accordance with the designated processing conditions 
and formulas for Fujicolor Positive Film Type 8812  and Type 8822. Also 
the processing conditions and formulas published by Eastman Kodak company 
for Eastman Color Print Film, Type 5 3 8 1  and Type 7381 ,  may be applied with
out any modification. 

CHARACTERISTIC CURVES 
To obtain the characteristic curves, the film was exposed to a light source (2854 K) 
through a set of filters consisting of color compensating filters CC-90Y and CC-
60M having a density corresponding to the mask density of the color negative 
film and a Fuji Filter SC-41 for absorption of ultraviolet rays so as to stimulate 
practical printing conditions. The exposed film was processed under standardized 
conditions. Then, the measurement was taken of the integral color density with 
Status A Filter. The characteristic curves have been shifted on the Log E scale 
by 1 .0 Log E to prevent overlapping. 

CHARACTERISTIC 
CURVES .. 

0 

J O  

" 

' °  

I I I 
FUJICOLOR POSIT l'IE F H M/ 

Type 8812 /. Type 8822 

I I 
I I I I 

I I 
/ I / .// 

� 0.5 log E 

I f ,/ I 
I I I 

I f • Po�ed lor 1/100 Second V P1oce�1ed under Slondo•�•21!d Cond,1·0"\ 

lnlegrol Colo• Ol!n\•lf ''"'" Stotu1 � f,11.,, 

SPECTRAL DENSITY CURVES 200 .----..----..---� 
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FILM BASE 
Clear safety (TAC) 

EDGE MARKINGS 
35mm Frame mark printed as latent image. No film identification mark. 
1 6mm No film identification mark. 
1 6/ 8mm No film identification mark. 
1 6/ 8mm-Type S No film identification mark. 

FILM D IMENSIONS 
35mm American National Standard PH22•36-1964, KS- 1 870. 
1 6mm American National Standard PH22 • 1 09-1974, l R-3 000. 
1 6/ 8mm American National Standard PH22• 1 7-1 965, 2R- 1 500 
1 6/ 8mm American National Standard PH22• 1 67,  2R- 1 667 ( 1 -4) 
Type S American National Standard PH22• 1 50-1 967, 2R- 1 667 (1-3) 

PACKAGI N G  
35mm 2,000 ft (6 1 0  m), Type 35 P3 core. 3,000 ft (9 1 5  m), Type 35 P3 core. 
1 6mm 2,000 ft (610 m} x 2 rolls, Type 1 6  P3 core, A winding or B winding. 
1 6/ 8mm 2,000 ft (610 m) x 2 rolls, Type 16 P3 core. 
16/8  mm-Type S 

(1-4) 2,000 ft (6 1 0m) x 2 rolls, Type 1 6  P3 core. 
( 1 -3) 2,000 ft (6 1 0  m) x 2 rolls, Type 16 P3 core, A winding or B winding 

STORAGE OF RAW STOCK 
Tt is recommended that the raw stock should be stored at temperature below 
l0°C (50°F) to avoid any changes in photographic properties. When raw stock is 
opened after removal from refrigerated storage, keep the package sealed until 
the temperature of film has reached equilibrium with the room conditions, other
wise condensation of moisture may result. 

STORAGE OF PROCESSED FILM 
Processed Fujicolor Positive Films should be kept in a cold, dry place, fully pro
tected against possible heat, moisture and light. Preferable for such storage pur
poses is a dark place where the temperature is not higher than 20°C (68 ° F) and 
the relative humidity is wit:·· in the range of 40 to 50 percent. 
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FUJICOLOR POSITIVE HP FILM 
35mm TYPE 881 3-35'11 6mm TYPE 8823-1 6mm TYPE 8823 
3518mm-Type S TYPE 8823-1618mm-Type S TYPE 8823 
1 6/Smm-Type R TYPE 8823 

GENERAL PROPERTIES 
This film is a high-definition, fine-grain color positive material designed for mak
ing sound track included color release prints from color negative and sound 
recording films. It is designed for high temperature rapid processing. 

SPEED 
The film speed is so balanced that optimum results are obtained with prints made 
from color mask-incorporated negative films and related duplicating materials. 
High speed enables efficient printing operations even for reduction printing using 
relatively low l ight intensities. 

FILM STRUCTURE 
As a multilayer, coupler-incorporated color material this film is comprised of three 
emulsion layers coated on a clear safety base sensitive respectively to red, green, 
and blue lights These emulsion layers contain colorless couplers which produce 
respectively yellow, cyan, and magenta dye images when exposed and processed. 
A protective layer is provided on the emulsion surface to protect the raw stock 
from scratches or other possible damage to which it may be subjected during 
handling. The reverse side of the base is coated with an antihalation layer con
sisting of a synthetic resin containing carbon black which is removed during 
processing. 

G 1 e e n  S e ns i t i ve E m v lsion 

lover  f con1a in ing  magenta  

form ing  coupler)  

11 c d  Scnsd•vc E m u l s io n 

Loyer lcon!o1ning cyan 
fom•• l'l9 coupled 

Blue S a n s i r i v e  E m u l s i o n  

Lover  (con1o in ing  ye l low 

forming  coupler) 

SAFELIGHT 

B e f o r e  ProceHing 

P > o  tect ive Lo ,., 
0 6 0 6 0 6  6 
6 0 6 0 6 ° 6  
0 6 0 6 0 6 0 

l n t e r loye1  --
6 0 6 0 6 0 6 
0 6 0 6 0 6 0  
6 0 6 0 6 0 6  

l n 1er loyer 

0 6 6 0 6 0 6  
6 0 60 06 0 6 
0 0 0 6  6 0  

i----s o f e l y  Bos ·-

'----- A n r i h o l o r i on Bock i n  

L o v e r  

@ 

After Expowre 
and ProceHing 

@ @ @ @ @  
@ @ @ @ @  

@ @ @ @ @ 

• • • • • • 
• • • • • • •  

• • • • • 

e 0 0 e e  
0 e ill lil II> 

e e  e lil l!l lil 0 0  

Mogen!o Dve lmagt. 

Cyan Dve Image 

Y e l low Dve I ma g e  

A Fuji Safelight Filter SLG l O l A  or equivalent for Fujicolor Positive Film is 
used with a 20-watt bulb at a distance of not less than 1 meter (3 1/2 feet) from 
the film surface. 
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SPECTRAL SENSITIVITY CURVES 
Spectrogram for Tungsten Light (2854K) 
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"' 

</) 

PROCESSING 

Wovelengthlnml 

This film is processed in accordance with designated processing condi t ions and 
formulas for Fujicolor Positive HP Film, Type 8 8 1 3  and Type 8823 .  Also the 
processing conditions and formulas publ ished by Eastman Kodak Company for 
Eastman Color SP Print Film, Type 5383  and Type 7 3 8 3  ( Process ECP-2 ) ,  may 
be applied without modification. 

CHARACTERISTIC CURVES 
To obtain these characteristic curves, the film was exposed to a 2854 K l ight 
source through a set of CC-90Y and CC-60M color compensating filters having 
a density corresponding to  the mask density of color negative film and a Fuji 
SC-4 1 Filter for absorption of ultraviolet rays in simulation of practical printing 
conditions. The exposed film was processed under standardized conditions. 
Then, measurement was made of the integral color density through a Status A 
Fi l ter. The characteristic curves have been shifted on the scale by 1 .0 Log E to 
prevent overlapping. 

•.o�------------------------r-----,---, 

Characteristic 
Curves 

3.0 

,. -� 2.0 -
0 

1. 0  

FUJICOLOR POSIT IVE HP F I LM 

(Continued on following page) 
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SPECTRAL DENSITY CURVES 

"" 

FILM BASE 
Clear safety base (TAC ) .  

EDGE MARKINGS 

. r- -
1 

Wavelength lnml 

3 5mm-Frame mark and fi lm identificat ion mark ( H P )  printed as latent image. 
3 5 /  1 6mm-Film ident ification mark ( H P )  printed as latent image. 
1 6mm-Fi lm identificat ion mark ( HP )  printed as l atent image. 
3 5/ 8mm-Type S-Film ident ification mark ( H P )  printed as latent image. 
1 6/ 8mm-Type S--Film ident ification mark ( HP )  printed as latent image. 
1 6/8mm-Type R-No film identification mark. 

PERFORATION TYPES 
3 5mm-P-4.750mm ( KS-1 870 ) .  
3 5 / 16mm-3R-7.620mm 1 -3 -0 ( 3 R-3000, 1 -3 -0 ) .  
1 6mm-I R-7.620mm ( I R-3000 ) .  
3 5/ 8mm-Type S--5R-4.234mm, 1-3-5-7-0 (5R-1 677, 1 -3-5-7-0). 
1 6/ 8mm-Type S--2R-4.234mm, 1 -3 ( 2R-1 667, 1 -3 ) ,  2 R-4.234mm, 1-4 (2R-1 667, 

1 -4 ) .  
1 6/8mm-Type R-2R-3 . 8 1 0mm, 1 -4 ( 2R-1 500, 1 -4 ) .  

PACKAGING 
3 5mm-6 10m ( 2000ft ) ,  type 3 5  P3 core, 9 1 5m ( 3 000ft ) ,  type 3 5  P3 core. 
3 5 / 1 6mm-6 1 0m ( 2000ft ) ,  type 35 P3 core, A winding or B winding. 
1 6mm-6 1 0m ( 2000ft ) ,  X 2 rolls, type 1 6  P3 core, A winding or B winding. 
3 5 / 8mm-Type S-6 1 0m ( 2000ft ) ,  type 35 P3 core, A winding or B winding 
1 6/ 8mm-Type S-( 1 -3 ) 6 1  Om ( 2000f t ) X 2 rolls, type 1 6  P3 core, A winding or 

B winding, ( 1 -4 )  6 1 0m ( 2000ft) X 2 rolls, type 1 6  P3 core. 
1 6/ 8mm-Type R- ( l-4 ) 6 1 0m ( 2000ft ) X 2 rol ls, type 1 6  P3 core. 

STORAGE OF RAW STOCK 
r t  i s  recommended t h a t  t h e  raw stock b e  stored a t  temperatures below 1 0 ° C  
( 5 0 ° F )  to avoid a n y  changes i n  photographic properties. When raw stock i s  
opened after removal from refrigerated storage, keep t h e  package sealed u n t i l  the 
temperature of the film has reached equilibrium with the ambient air, otherwise 
condensation of moisture may result .  

STORAGE O F  PROCESSED FILM 
Processed Fujicolor Positive Fi lms should be kept in a cold, dry place. Preferable 
for such storage purposes are darkened cond it ions where the temperature is not 
higher than 20°C ( 6 8 ° F )  and the relative humidity is within the range of 40 to 
5 0  percent. 
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GAFMATE® CHEMISTRY 

GAFMATE DEVELOPER 
Gafmate developer provides very high contras t .  It has extremely long l i fe in a l l  
types o f  automatic processors a n d  i n  manual processing. Gafmate developer is 
recommended for processing a l l  Gafmate films and similar high-contrast materials. 

Gafmate developer is available i n  a 2-galion (7.6 l i t . ) set, consisting of a 
I -gallon ( 3 .8 l i t . ) bottle each of Part  A and Part B concentrates, which make 8 
gallons ( 3 0.3  l i t . ) of Gafmate developer working solution. Parts A and B are also 
available in ind ividual 5-gal lon ( 1 9  l i t . )  cuhitainers to make 40 gal lons ( 1 52 l i t . ) 
of working solution. Mixing instructions are printed on the labels. 

RECOMMENDED DEVELOPMENT OF ALL GAFMATE FILMS 
IN AUTOMATIC PROCESSORS 

Machine Speed or Dial Setting 

Processor 70°F 
(21°C) 

Du Pont 
Cronalith 24L 25"/min. 

Kodalith 

LogEtronics 2Y2 min. 

Pakorol G 
Pakorol Super G 
Models: 1 7- 1 ,  24- 1 1 2"/min. 

24-2, 24-3 25"/min. 

Pakonolith 24 1 2"/min. 

75°F 
(24°C) 

3 2"/min. 

2 min. 

1 8"/min. 
3 5"/min.  

1 8"/min. 

80°F 90°F 
(27°C) (32°C) 

42"/min.  64"/min. 

2.8'/min. 

l \/z  min. 1 min. 

20"/min.  30"/min. 
40"/min. 60"/min. 

20"/min. 30" /min. 

RECOMMENDED DEVELOPMENT FOR MANUAL (TRAY) PROCESSING 

Recommended developing time at 68°F (20°C) with intermittent agitation 

Gafmate Films 

Lithofilms, Econoline fi lms, Contact 
P405 CF, Contact Duplicating P40 1 CD, 
H i-Speed Duplicating P403 HD 

Optimum 
Developing 

Time 

3 minutes 

Developing 
Time Range"' 

2-4 mi nutes 

*Satisfactory results can be obtained within these developing t ime ranges. 

GAFMATE REPLENISHER 
Gafmate replenisher is used with Gafmate developer to maintain a uniform level 
of activity. It is ava i lable as Part A and Part B l iquid concentrates, in sizes to 
make 6 or 30  gallons ( 22.8 or 1 1 4 l i t . )  of repl enisher. Mix according to instruc
tions on label.  

(Continued on following page) 
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The Compact Photo-Lab-Index 

GAFMATE FIXER 
A fast-working fixer for use with Gafmate films, G aftype C paper, and similar 
materials in automatic processing equipment and in manual processing. Fixer 
package contains Part A ( fixer ) and Part B ( hardener ) concentrates. Gafmate 
fixer may be used a t  temperatures from 65-85 ° F ( 1 8-30' C ) .  

FIXING TIME (Manual Processing) 
Fresh Gafmate fixer wil l  clear graphic arts films in I to 2 minutes. For proper 
fixation, fix for twice the clearing t ime. For maximum fixer l ife, use a I to I V2 % 
acetic acid short-stop bath before fixing. 

REPLENISHMENT 
For each square inch of graphic arts film or paper fixed, replenish with 0.38 ml 
fixer working solution. For example, a 20" x 24" sheet  of film requires fixer re
plenishment with 1 8 2  ml working solut ion ( 20 x 24 = 480 x 0.38 = 1 82.4 ) .  

NONHARDENING FIXER 
A nonhardening fixer can be made by omitting the Gafmate fixer hardener ( Part 
B ) ,  replacing i t  with water to make up the specific volume. Replenishment rates 
remain unchanged. Use at 65-75°F ( 1 8-24°C ) .  

M IXING GAFMATE FIXER WORKING SOLUTION 

Machine Processing 

Fixing 8 Gal. 16 Gal. 20 Gal. 28 Gal. 
Solution (20.4 lit.) (60.8 lit.) (76 lit.) ( 106 lit.) 

To water 4 gal. 8 gal . J O  gal. 14 gal. 
65-75°F ( 1 8-24°C) ( 1 5  .2  l i t . )  (30.4 l i t . )  (38 l i t . )  (53 l i t . )  

Add Gafmate fixer 2 gal. 4 gal. 5 gal. 7 gal. 
solution A (7.6 l i t . )  ( 1 5 .2  l i t . )  (19 l i t . )  (26.6 l i t . )  

Add Gafmate fixer I qt. 9 oz. 3 qt. 6 oz. I gal. 5 qt. 19 oz. 
hardener solution B ( 1 . 5  l i t . )  (3 .0 l i t . )  (3 .8  l i t . )  (5 .3  l i t . )  

Add water 8 gal. 16 gal. 20 gal. 28 gal. 
65-75°F ( 1 8-24°C) (30.4 l i t . )  (60.8 l i t . )  (76 l i t . )  ( 1 06 l i t . )  
to make 

GAFMATE PROCESS CONTROL STRIPS 
For optimum results with G afmate chemistry, use Gafmate process control strips. 

(Continued 011 following page) 
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GAF® PH OTOFI N I S H I N G  C H E M I CALS 
SHURFIX® TYPE I I  FIXE R AND HARDENER 
Liquid fixer concentrate and separate ha rdener. M i xed with water ( accord ing to 
"Fi lm Finishing" i nstructions on container ) ,  they provide a fast-work ing fixer w i t h  
excel lent hardening act ion a n d  long work ing i i fe .  

FIXING TIME 
A t  68 ° F, fix fi lms from 5 to 10  minutes. At  other temperatures, fi lms should be 
left in the fixer for twice the time i t  takes them to clear.  

REPLENISHMENT 
M anual Processing : To replen ish S H U R F I X  fixer i n  deep tanks, add I gal lon 
Solut ion A and 1 5  oz.  Solut ion B for each 1 ,000 rolls of 1 20-size fi lm,  8 "  x 1 O"  
sheet  film,  or the ir  equivalent  in  other sizes. I f  two fixer tanks are used, replenish 
solut ion in the first tank only.  

Machine Processing-44-gallon fixer tank : For each 2,000 rol ls  of 1 20-size film, 
8" x I O" sheet film, or their  equivalent in other sizes, add 2 gal lons of Solution A 
and 30 oz. of Solution B. 

Machine Processing-83-gal lon tank or two 48-ga l lon tanks : For each 2 ,000 
rolls of 1 2 0-size film, 8" x 1 0" sheet film, or their equivalent in  other sizes, add 
I l/1 gallons of Solution A and 1 8  oz. of Sol ut ion B. In  the two-tank setup, replen
ish so/11tio11 in the first tank 011/y. To make room for the replen isher, remove from 
the fixer tank a corresponding amount of solution before replen ish ing. 

Machine Processing-automatic replenishment. 

Set SOLUTION A fiow meter at the following rates: 

31 to 45-gallon tanks 

1 9  m l  per 5-ro l l  rack 

23 ml per 6-roll rack 

27 ml per 7-roll rack 

27  ml per J O-rol l  rack 

of smal l fi lms ( 1 26 and 

48 to 83-gallon tanks 

1 2  m l  per 5-roll rack 
15 ml per 6 roll rack 

1 8  m l  per 7-roll rack 

l 8 m l  per l 0-roll rack 

of small films ( 1 26 and 

s imi lar  sizes) similar sizes) 

In addition, add 20 oz. SOLUTION B , m anual ly,  after each 2 ,000 1 20-size rolls 
or equivalent ( in any s ize tan k ) .  

I n  a two-tank setup, replenish solution in the first tank only. 

WORKING CAPACITY 

Tank Size 

1-gallon 
3 1h -gallon 
5-gall o n  
TWO 3 1 -gallon tanks 
44-gal lon 
TWO 48-gallon tanks 
83-gallon 

424 

Discard fixer (both fixing baths, where two are used) 
after the following number of 1 20-size rolls 

8" x 1 0" sheet films, or their equivalant in other 
sizes have been processed 

Manual 
Processing 

600 
2,000 
2,800 

26,000 

(Continued on following page) 

Machine 
Processing 

20,000 
3 6,000 
3 0,000 



The Compact Photo-Lab-I ndex 

STORAGE LIFE 
Concentrates ( in unopened original con tainers, under 90° F )  
Working solut ion ( i n  tank ) 

. . . indefinite I month 

AVAILABILITY 
SHURFIX Solution A and Solution B are available in 1 -gallon plastic bottles and 
5-gallon cubitai ners. 
*Control strips and record forms are available from Laboratory s�rvices, GAF 

Corporation, Binghamton, N .Y.  1 3 902. 
fTo prepare approximately 1 4% acetic acid, mix thoroughly 1 part of g lacial 
acetic acid with 6 parts of water. CAUTION : Always add the acid to the water. 

PAPER CHEMICALS 
MI RADOL® D EVELOPER 
(component o f  G A F  Matched Chemical System : M l  RADOL developer, VIVI
STOP short-stop, and YIVI FIX fixer)  

All -purpose paper developer for photofinishers. I t  is excellent for continuous 
machine processing of s ingle- and double-weight rol l  papers. M I RADOL developer 
promotes washing efficiency by minimizing penetration of chemicals into the paper 
base. 

MIXING 
Follow instructions on container label .  

DEVELOPING TIME AT 68°F 
GAF Photofinishing Paper Type 4501 and similar papers : I to I l/2 mi nutes. 
Other papers may require I l/2 to 2 minutes. 

USE IN PROCESSING MACHINES 
Pour l quart of cold water into developer tank for each fiti/!011 of its capacity; 
then add the fol lowing amounts of M I  RADOL developer starter sol ution for each 
gallon of tank capacity :  
Photofinishing papers 
A l l  other papers 

1,1.i oz. ( 7 .5 m l )  
1/2 oz. ( 1 5 ml ) 

Fi l l  tank with M I RADOL developer stock solutio11. 

REPLENISHMENT CHART 

Paper Type 

GAF Photofinishing Paper Type 
4501  and similar papers 

Other papers may require 

WORKING CAPACITY 

Add following amounts of 
MIRADOL stock solution for each 

foot of paper processed 
Width of paper roll 

3 'h "  5 "  8"  10" 

4.5 m l  6 . 5  m l  1 0. 5  ml 1 2.5 ml 

! O ml  1 4  ml  28 ml 23  ml 

Replenished M l RADOL developer may be used for about 80 hours of average 
operation, or as long as satisfactory performance is ind icated by tests. 

(Continued on following page) 
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STORAGE LIFE 
U nopened can ( under 90°F)  
Solution ( in tank with floating l id)  

AVAILABILITY 

indefinite 
1 month 

MIRADOL developer is suppl ied in  one size, to make 25 gallons of stock solution. 
Starter solution is available in  I quart bottles. 

VIVI DOL-M® DEVELOPER 
Excellent developer for machine or tray processing of single-weight roll and sheet 
papers. 

MIXING 
Follow instructions on container label. 

DEVELOPING TIME AT 68°F 
Develop all  papers from I to 2 minutes (s ingle-weight only ) .  

USE I N  PROCESSING MACHINES 
Fil l  developer tank one quarter ful l  of water ( one quart  of  water for  each gallon 
of tank capacity ) ,  then fill  tank with VIV I DOL-M developer stock solution. 

USE IN  TRAYS 
Use undi luted (stock ) sol ution. 

REPLENISHMENT 
In processing machines, replenish with the following amounts of VIVIDOL-M 
stock sol utio n :  

Add following amounts of 
VIVIDOL-M stock solution for 
each foot of paper processed 

PAPER CHEMICALS 

J O  ml 

Width of paper roll 
5" 8" 

1 4 ml 23 ml 

10" 

28 ml 

I n  trays, use V I VIDOL-M stock solution without replenishment;  discard when 
exhausted. 

WORKING CAPACITY 
Replenished V I VIDOL-M developer may be used in continuous processing ma
chines for about 80 hours of average operat ion, or as long as satisfactory per
formance is indicated by tests. 

STORAGE LIFE 
U nopened can ( under 90° F )  
Solution ( i n tank with floating l id  or i n  stoppered bott le )  
Solution ( in completely fil led stoppered bott le)  

AVAILABILITY 

. indefin i te 
I month 

6 months 

V IVIDOL-M developer is suppl ied in one size, to make 50 gallons of stock 
solution. 

(Co111i1111ed on following page) 
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VIVISTOP® SHORT-STOP 
(component of GAF Chemicals System)  
Fixer-type short-stop for use  before VIVIFIX fixer in continuous paper processors. 
Promotes washing efficiency by minimizing penetration of chemicals in to paper 
base. 

M IXING 
Follow instructions on container. 

USE AND REPLENISHMENT 
Use without di lut ion. Replenish with same solution, a t  the following rates: 

Paper Type 
Add following amounts of VIVISTOP short-stop for 

each foot of paper processed 
Width of paper roll 

31/2" 5" 8" 10" 

GAF Photofinishing Paper Type 
4501  and similar photofinishing 
papers 

Other papers may require 

WORKING CAPACITY 

5 .5  ml  8 ml  

! O m! 1 4 ml 

Discard solution after 80 hours of average operat ion. 

STORAGE LIFE 
Unopened package ( under 90° F )  
Solu tion ( in tank with floating l id )  

AVAI LABILITY 

1 2:5 ml 

23 ml 

16 ml 

28 ml 

indefinite 
. . .  I month 

VJVJSTOP short-stop is supplied in one size, to make 25 gal lons of working 
solution. 

SHORT-STOP FOR MANUAL PROCESSING 
Prepare short-stop by adding 6 oz. of 28% acetic acid * to each gallon of water. 
Agitate prints in short-stop for 20 seconds, then transfer them to fixer. Capacity 
is about 300 8" x 1 0" prints per gallon. Use until pH rises to  5.7.  
''To make approximately 28% acetic acid, di lute 3 parts of glacial acetic acid 

with 8 parts of water. 
CAUTION : Always add the acid to the water. 

VIVIFIX® FIXER 
( component o f  G A F  Matched Chemicals System ) 
Special fixer for use in machine processing of papers treated in VIYISTOP short
stop ( should not be used with other short-stops ) .  In addition to ' its fixing action, 
V IYIFIX fixer faci l i tates print washing by diffusing absorbed chemicals. 

MIXING 
Follow instructions on container. Note different dilutions recommended for photo
finishing papers and for other type papers. 

FIXING TIME 
A minimum fixing t ime of 4 mi nutes at  68°F is suggested. 

(Continued on following page) 
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REPLENISHMENT 
Replenish with worki11g solution reco111111e11ded for type of paper bei11g processed 
( as specified in mixing instructions on container ) .  

Paper Type 
Add following amounts of VIVIFIX fixer for each 

foot of paper processed 

GAF Photofinishing Paper Type 
450 1 and simi l a r  photofinishing 
papers 

Other papers may require 

WORKING CAPACITY 

Width of paper roll 
31h" 5" 8" 10" 

16 ml 22 ml 37 ml  44 m l  

20 m l  28 ml  46 ml  56 m l  

Discard solut ion after 8 0  hours of average operat ion ( a bout 50,000 feet of 3 Y2 " 
wide paper, or equivalen t ) . 

STORAGE LIFE 
Unopened package ( under 90°F) 
Solution  ( in tank with floating l id)  

AVAILABILITY 

. indefinite 
I month 

Y lVIF!X fixer is suppl ied in  one size, to make 50 gallons ( for photofinishing 
papers) or 3 5  gal lons ( other papers ) of working solution. 

SHURFIX® TYPE I I  FIXER AND HARDENER 
Fast-working, large-capacity l iquid fixer concentrate and separate hardener, for 
manual processing of papers. 

MIXING 
Mix according to "PRINT FIXING" instructions on container. 

FIXING TIME 
Rinse prints in  an acetic ac id short-stop* bath ( N OT in VIVISTOP short-stop ) ,  
t hen fix them for about 5 minutes a t  68°F.  Reduce fixing time to about 3 m inutes 
when fixing at h igher temperatures ( no over 7 5 ° F ) . AG ITATE AND SEPA RATE 
PRINTS FREQUENTLY. Do not overfix. 

WORKING CAPACITY 
Using a single fixing bath, one gallon of SHU RFIX Type II fixer wi l l  fix approxi
mate ly  1 00 sheets of 8" x 1 0" paper, or equivalent  in other sizes. 

PAPER CHEMICALS 
In volume work, two fixing baths should be used. Fix prints in  each bath for abou t 
3 minutes at 68°F.  Do not overfix. After 200 8" x 10"  prints have been fixed in  
two one-gal lon fixing baths (or an equivalent number in larger tanks ) ,  discard 
the first bath, replace it with the second, and mix a fresh second bath. Repeat this 
cycle 5 t imes until a total of 1000 8"  x 1 0" prints have been fixed per twin-gal lon, 
t hen discard both baths. 

STORAGE LIFE 
Concentrate in original container (under 90° F )  indefinite 
Working solution . 1 month 
AVAILABILITY 
SHURFIX Solu t ion A and Solut ion B are available in gallon plastic bottles and 
5-gallon cubitainers. 
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GAF® ACI D  FIXER WITH HARDENER 

General purpose fixer-hardener, suppl ied in  ready-to-dissolve s ingle-powder form. 

M IXING 
Fol low instruct ions on container. 

FIXING TIME 
Rinse prints i n  an acetic ac id  short-stop ''' bath ( NOT in VIV !STOP short-stop ) ,  
then fi x  them for 5 to 1 0  minutes a t  68 ° F. AG ITATE AND SEPA RATE PRINTS 
FREQU ENTLY. Do 1101 01•erfix. 

WORKING CAPACITY 
Using a single fixing bath, one gal lon of Acid Fixer with Hardener wi l l  fix ap
proximately · I 00 sheets of 8" x IO" paper, or equivalent in other sizes. 
*See "Short-Stop for Manual Processing" mentioned earl ier. 

In volume work, two fixing baths shou l ld  be used. Fix pr· ints in  each bath for 
about 3 minutes at 68°F .  Do not overfix. After 200 8" x J O" prints have been 
fixed in two one-gallon fixing baths ( or an equivalent number in la rger tanks ) ,  
discard the first bath, replace i t  with the second, and mix a fresh second bath. 
Repeat th is cycle 5 t imes until a total of I 000 8"  x 1 0 ·· prints have been fixed per 
twin-gal lon, then d iscard both baths. 

STORAGE LIFE 
Unopened package ( under 90° F )  
Solut ion i n  ful l ,  stoppered bottle 
Solut ion in deep tray 
( to minimize evaporation, keep tray covered when not in use ) 

AVAILABILITY 

indefi n ite 
2 months 

2 weeks 

Acid Fixer with Hardener is avai lable in sizes to make I quart, 1/2 gallon, I gal
lon, and 5 gal lons of working solu t ion. 

GAF® DEVELOPER SYSTEMS CLEANE R  
Solution for cleaning the developer systems of a l l  automatic fi l m  and paper proc
essors. Do not use in short-stop or acid fixer systems. 

M IXING 
Follow instructions on package. 

USE 
Circulate the deve loper systems cleaner solut ion for at least 30  mi nutes before 
drain ing, then flush the system by fil l ing with and recircu lating clean, warm water. 
Drain and flush again ;  repeat until no trace of the ornnge color rema ins. In ex
treme cases of crusty deposits repeat the cleaning procedure with fresh developer 
systems cleaner solution. 

STORAGE LIFE 
U nopened package 

AVAILABILITY 
Suppl ied in one size, to make 7 gal lons of solution. 
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HAZARDS AND SAFETY PRECAUTIONS 
GLACIAL ACETIC ACID 

D A N G E R !  POISON ' 

Causes severe bu rns. Keep out of the  reach of chi ldren .  Do not get l iqu id or 
vapors in  eyes, on skin or cloth ing. Keep away from heat or open flame. External : 
Wash wi th  water. I nternal : G ive magnesia, cha lk  or whi t ing in water. Call  a 
physician. 

MIRADOL DEVELOPER-Part 1 
CA UTION ! 
May cause sk in  i rritation. May be harmful if swal lowed. Conta ins hydroqu inone 
and Metol .  Keep out of the reach of chi ldren. Avoid prolonged or repeated con
tact with d ry m aterial .  I f  ingested , i nduce vomit ing. Call a physician. 

MIRADOL DEVELOPER-Part 2 

D A N G E R '  POISON ! 
Causes severe burns to skin and eyes. Sod ium h yd roxide ( caustic soda ) .  Keep out 
of the reach of ch ildren. Avoid contact with skin,  eyes and cloth ing. Do not take 
in ternal ly .  When handling, wear goggles or face shield. While making solutions, 
add sodium hydroxide slowly to surface of solutions to avoid violent spattering. 
In case of contact, immediately flush skin with p lenty of water; for eyes, flush wi th  
p lenty  of water  for at  least 1 5  minutes and get  medical a t tention. 

VIVIDOL-M DEVELOPER 
CAUTION ! 
M ay cause sk in  i rritat ion. May be har_mfu l if swal lowed. Con tains hydroquinone, 
Metol and mild a lkal i .  Keep out of the reach of ch i ldren. Avoid prolonged or 
repeated contact with d ry materia l .  If ingested, induce vomit ing. Cal l  a physician. 

DEVELOPER SYSTEMS CLEANER 
DANG E R '  POISON ! 

Harmful if swal lowed. Causes burns. Contains potass ium d ic hromate and sul fa m ic 
acid. Keep out of the reach of children. Avoid contact with skin, eyes, and cloth
ing. In case of contact, fl ush sk in  and eyes wi th  p lenty of water for at least 1 5  
minutes. For eyes, or  i f  swal lowed, get medical attention. 
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GAF® T E M P LATE E M U LS I O N S  
INTRODUCTION 
Experience in the aircraft and other industries has shown that Template Photog
raphy is an efficient production tool. Great savings in both time and money have 
been made possible through this process which permits the rapid, photographic 
reproduction of master drawings directly upon emulsion-coated metal sections 
which are to be used either as patterns for making duplicate pieces, or as the 
finished p ieces themselves. 

Although developed expressly for the aircraft industry, Template Emulsions 
have applications in  other fields as well ,  since these photo-sensitive materials can 
be applied to many surfaces-metal, glass, china, wood, cardboard, paper and 
certain plastics. 

GAF supplies three types of Template Emulsions, ( I )  Regular, ( 2 )  Type RC, 
( 3 )  Type WOS: 

Type Regular-a medium speed, medium contrast emulsion used with projection 
printers m enlargers. The photographic characteristics are quite similar to a 
#2 projection printing paper. A red safelight Series l A  or equivalent can be 
used with a 1 5  watt bulb, at a distance of not less than 4 feet. 

Type RC-a slow speed, high contrast, reflex type emulsion with low fog level, 
designed for contact printing techniques. I ts slow emulsion speed permits 
usage in fairly bright safelight. Its panchromatic sensitivity permits register· 
ing colored l ines or images in proper value. Where such registration is not 
required, it can be dropped out in the reproduction process by proper fil tra
tion. A yellow-green safelight Series OA or equivalent can be used with a 
1 5  watt bulb, at a distance of not less than 4 feet. 

Type WOS- (without sensitizers) this is basically Template RC emulsion without 
panchromatic sensitivity thus rendering the emulsion blue sensitive only, 
colorbl ind. A yellow-green safel ight Series OA or equivalent  can be used wi th 
a 25 watt bulb. WOS is available on special order. 

SHIPMENT 
Template Emulsion is shipped .in  its gel state in waterproof plastic bags within a 
cardboard carton. The minimum order is two kilos ( 4.4 lbs . )  which makes a l i ttle 
over two quarts of l iquid when the emulsion has been melted. Larger quantities 
may be ordered. Cartons should  be opened under the recommended safe] igh l con
d itions only. Insulated master cartons holding 32 kilos are packed with dry ice to 
keep the contents in i ts gel state in transit .  

STORAGE 
Template Emulsion which mel ts at room temperature will keep very satisfactorily 
for a period of two months or more if stored a t  temperatures 40° F-50°F. Any 
electric refrigerator may be used, however actual freezing of the emulsion, which 
would produce ice crystals, should be  avoided. 

EQUIPMENT 
Probably the most satisfactory method of coating Template Emulsion on large 
metal sheets or other surfaces, is by the use of spray guns, similar to those em
ployed for paints or lacquers. Prolonged contact of the sensitive emulsion with 
copper, brass, zinc or iron will cause chemical fogging. Therefore, the reservoir 
of the spray gun should preferably be stainless steel or of a silver-plated material. 
Aluminum reservoirs have proved satisfactory as long as the emulsion did not  
remain i n  them for long periods. Momentary contact wi th  brass tubes and nozzles 
in such spray guns probably will not give trouble, but it is nevertheless preferable 
that these parts be silver-plated, chrome-plated or of stainless steel. 
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SUPPORT SURFACE PREPARATION 

When the emulsion is coated on most metal plates, including steel, an insulated 
layer must be provided on the sheet between the metal and the si lver emulsion. 
Otherwise, immediate fogging and breakd.own will resul t .  Satisfactory paint or 
l acquer preparations, such as Dupont "Preparakote," which are photographically 
inert can be used for this purpose. Before painting, the metal sheets must, of 
course, be thoroughly degreased and c leaned. Other materials may also be so 
impervious to solvents that difficulty is experienced in securing a good bond be
tween the emulsion and support. Some p lastics, for example, ( particularly acryl ic 
materials ) ,  offer extreme resistance to adhesive agents. The subbing formula listed 
has worked well with glass plates and may be satisfactory for other supports. 

STORAGE OF COATED PLATES 

If  it is desired to store plates for some time after applying the sensitive coating 
and before exposure, i t  is necessary to insure that the insul ating layer between 
metal and emulsion thoroughly protects the latter. Experiments indicate that com
monly used lacquers or paints have a sl ight solvent action on the metal which 
forms traces of metal sa l ts on the protective layer. This may produce streaks of 
fog or an overall fog on sensitized plates stored for several days. The difficulty 
can be e l iminated by washing the painted surface with a very weak acetic acid 
solution before coating the emulsion. A concentration of about l/2 % acetic acid 
is satisfactory. The acid wash should be followed by a washing with pure water. 

If fogging of the emulsion, due to the protective lacquer, can not be el iminated 
by washing, then i t  may be necessary to use a subbing solut ion which is sprayed 
over the lacquer shortly before coating of the sensitive emulsion. The subbing 
solution dries very rapid ly and offers the additional advantage of an excel lent 
bond between the emulsion and lacquer. 

The surface of the material should be clean before subbing. Any suitable deter
gen t  such as GAF V I Y I FLOW 300 wetting agent, di luted 1 to 300, will  be satis
factory. 

SUBBING SOLUTION 

Dissolve 36 grams of clear gelat in in 1 4  l i ters of water at  1 05 to 1 1 5  'F. After 
the gelatin is thoroughl y  d issolved, add 1 00 ml of a 6% chrome alum solu t ion. 
Stir thoroughly and add 60 ml of glacial acetic acid. Apply subbing solu tion to 
surface to be emulsion coated and dry with warm air. A second layer may be 
applied for improved adhesion. 

EMULSION PREPARATION 

When the Template Em ulsion is removed from the refrigerator for use, i t  is 
placed in a suitable glass, stainless steel or good enamelware container and melted 
by warming to a temperature of about I OO' F. This can be done most satisfactor
i l y  in a water bath or double boiler. 

Only enough emulsion should be melted for immediate use, because after add
ing the "Finals," described below, its physical characteristics are somewhat al tered 
and it is less easily remelted. Therefore, care should be taken not to put melted 
emulsion back with fresh material in the container. However, emulsion without 
finals is usually quite usable even though i t  may have been melted and gelled a 
number of t imes. 

ADDING "FINALS" 
Although Template Emulsions can be applied wi thout "additions," it may be 
desirable to provide better "flow" properties and increased hardening character
istics. If  desired, when the emulsion is melted the following ingredients are added 
with thorough stirring: 
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Per 1 000 ML (1 L) Template Emulsion: 
300 ml  Methanol 
2 ml Amyl Alcohol 
3 ml 5% Formaldehyde* 

*To prepare 5 % Formaldehyde from commonly available 40% Formaldehyde, 
di lute one part of the latter with seven parts of disti l led water. 

For further hardening qual i t ies, it  may be necessary to increase the formalde
hyde ( hardening agen t )  content to 5 to 10 ml per l iter of emulsion. Chrome alum 
may be substituted for formaldehyde-I O  ml of 10% chrome alum per l i ter  is  
recommended. 

COATING 
Emulsion may be applied by several methods-spraying, flowing, brushing, or 
mechanically by a l i thographer's plate whirler. Since the first mentioned method 
is the most efficient for the large scale work required in  air frame industries, the 
technique is described in more detai l  following. 

One kilo of emulsion, which makes slightly over one quart of l iqu id solution 
when melted, should coat from 50 to 70 square feet of surface, depend_ing upon 
the porocity of the material coated and the thickness of the layer desired. I n  some 
cases, where greater image density is required, it may be desirable to coat a sec
ond layer or even a third. In fact, additional layers may be necessary if the first 
coating is found to be streaked, uneven, or covered with bubbles so often encoun
tered if extreme care is not exercised in coating operations. A short trial and error 
course should give an operator the "feel" for the most suitable technique, and the 
correct amount of coating to give a good black image area. 

The GAF Corporation does not furnish a coating service. The mult i tude of 
appl ications possible and great variety of requirements would make such a pro
gram impractical . 

SPRAYING 
The technique of spraying GAF Template Emulsion differs l i tt le from the tech
n ique used when applying, for example, a coating of lacquer. 

The most satisfactory air pressure has generally been found to be about 40 
pounds, although this may vary with the di fferent types of spray guns. 

Suspension of the template sheet at  an angle during spraying has been found 
most satisfactory. It minimizes run off of the emulsion with consequent streaking 
which occurs if the plate is stood or hung in a vertical position. The best angle 
appears to be about 45° to 60° from the horizontal ( or not closer than 30° to 
vertical ) .  

Distance of the spray gun to the plate is h ighly important. Holding the gun too 
close wil l  result in frothing of the emulsion due to impact of the air stream. If 
the gun is too far, particles of emulsion will set up or harden before striking the 
p late. The optimum distance with air pressure of about 40 pounds has been found 
to be about 6 inches and the width of the spray stream at  point of impact shoul d  
be about t h e  same a s  t h e  distance from t h e  p late t o  nozzle. 

The emulsion should be applied using a smooth vertical rhythm. The speed of 
the vertical movement should be adjusted to control the th ickness of the sprayed 
coating. At  the end of each stroke, the gun should be turned off to prevent pi l ing 
u p  of the emulsion along the edges of the plate. 

After spraying, the coating should be al lowed to dry thorough ly, preferably in 
a gentle draft of cool, dry air,  free of dust. With the "finals" given above, drying 
t ime should be approximately 3 0  minu tes to one hour. One coating of emulsion 
is sufficient for the majority of appl ications. 

When i t  is necessary to obtain an especially dense, clear image, i t  will be found 
most satisfactory to apply two emulsion coatings with the spray gun, stroke of 
the second coating a t  right angles to the first.  The second spray coat should be 
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applied either immediately following the first or after the first is completely dry. 
The second coat should never be applied after the first coat is partially dry, or 
the emulsion may peel off the plate while in the developer. 

DEVELOPMENT 
GAF YIVIDOL Developer (dilute I to 2 parts wate r )  is recommended for use 
with all GAF Template Emulsions. This is a standard formula for photographic 
papers and is available in prepared form in sizes to suit the requirements of both 
large and small users. Development time in VIVIDOL should be one to two 
minutes at 6 8 ° F  ( 20° C ) .  Other formulas for use with photographic papers are 
also suitable. After development, rinsing should be accomplished in an acetic acid 
short-stop bath for ten seconds. 

GAF LIQUID REPROFIX Fixer with separate hardener, or REPROFIX with 
incorporated hardener are recommended for fixation. The fixing sol ution keeps 
well and may be stored over long periods of time. Fix for 3 to 6 minutes at 68°F 
( 20°C ) .  

Developing of large metal sheets may be carried out i n  deep tanks or large trays. 
Developing, fixing and washing may also be done by spraying, llowing, or swab
bing the solutions over the plates. I n  this method, troughs are placed to catch 
the solutions which flow from the bottom edge of the plates, and a circulating 
system pumps the solution so that i t  is used over and over again. 

GAF PHOTOGRAPHIC CHEMICALS AVAILABILITY 

YIVIDOL DEVELOPER- 1 6  oz., 1 qt., I gallon, 5 gallons of stock sol ution. 
LIQU I D  REPROFIX FJXER-1 gallon concentrate to make 4 gallons of solu
tion, 5 gallon container concentrate to make 20 gallons of solution. 
G AF LIQUJD REPROFJX HARDENER- I  gal lon plastic jug. 
GAF REPROFJX FIXER (powde r ) - 1  gallon ( 24 per case ) ,  5 gallons (6 per 
case ) .  
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GAF PH OTOG RAPHIC FORMULAS 

When a photographic emulsion is exposed to l ight, the s i lver salt ( s i lver bromide, 
chloride or iodide ) which the light reaches, undergoes a definite though invisible 
�hange to f?rm what is known as the latent image. I t  is not yet definitely known 
Just how this change takes p lace, but i t  is believed that the exposed parts of the 
emulsion gain a certain "act ivation" that makes them susceptible to the reducing 
action of a developer. When placed in a developing solution the exposed, "acti
vated" particles of silver salt are reduced chemically to black meta l l ic silver, leav
ing the unexposed particles of silver salt unchanged. Reduction in this sense does 
not have the meaning commonly thought of in the photographic field, namely, 
the lessening of density in a film negative. This c/ie111 ical reduction is a conversion 
of the silver sa l t  to free s i lver and for the reaction one or more reducing agen ts
which photographers cal l  "developers"-are necessary. 

THE DEVELOPER'S BASIC COMPONENT 
The Reducing Agent 
There are many chemicals which are reducing agents, but most of them are too 
powerful to be used for developing because they reduce a l l  the s i lver salt in the 
emulsion without regard to the latent image which exposure in t he camera has 
produced. Therefore a reducing agent must be selected which is satisfactory as a 
developer and which confines its action to the exposed particles of silver salt ,  
leaving the remaining unaffected. Of the reducing agents that are satisfactory for 
photographic use, metol, hydroquinone and pyro are most commonly used, and 
there are in  addition other developing agents such as glycin, amidol, phenidone 
a nd rodinal  frequently employed. There are several developing agents on the 
market u nder d ifferent n ames from metol , but which are basical ly chemical
mono-methyl-para-amino-phenol-sulfate. 

As has been indicated, the chemical act ion of these developing agents is fun
damentally the same. The photographic effect, however, depends to a large extent 
on the particular developing agents, and one formula may have, for example, a 
high percentage of hydroquinone to produce bril l iant photographic images wh i le  
another formula may use a larger ratio of metol to  produce softer resul ts. 

I t  is obvious, therefore, that great care should be taken in  the preparation of 
developing solu t ions, for a sl ight error in the type or amount of the developing 
agents (or the other constituents too, for that matter )  may have a serious effect 
on the behavior of the developer. Most successful photographers have found that 
it  is far wiser to use the formulas recommended by the manufacturer and to make 
sure solutions are careful l y  and accurately mixed, than to spend time on individual 
experimenting or research. The use of recommended formulas is undoubtedly one 
of the most important helps to getting good results in  fi lm development. 

OTHER INGREDIENTS OF THE DEVELOPING SOLUTION 
The Alkali-The Activator 
The function and importance of the developing agent in the deve loper have both 
been mentioned-but there are three other components which also play an im
portant role in any developing solution. The first of these is  the alkal i-which is 
ordinarily essent ia l  for development. Most of the developing agents in  use today 
are neutral or s l ightly acid in  their normal state, and in this cond ition give l i tt le 
or no developing action. However, when an alka l ine salt l ike sodium carbonate is 
introduced into the solution containing the development agent, a very i nteresting 
change takes place. The developing agent forms what is called an alkal ine sal t  
which i n  a photographic sense i s  a more active material , and i t  i s  this alkal ine 
salt of the developing agent that actua l ly  reduces the exposed grains of s i lver salt 
to metall ic si lver. The alkali  has a secondary effect in the developing solution 
which is also important. I t  helps the gelat in emulsion to swell and thus faci l i tates 
the penetration of the developing solu tion throughout the network layer of the 
emulsion. 
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lt is obvious that the a l k a l i  is a rea l l y  important component of the developing 
sol ut ion a nd i t  is l ikewise evident that care must be exercised in  using the right 
k ind and correct amount of a l ka l i .  Sod ium carbonate i s  normal ly  recommended 
though potass ium carbonate is sometimes u'sed in  its place. The caustic al kal is, 
sodium hydroxide and potass ium hydroxide, should not be subst ituted un less defi
ni te ly specified, as they are much stronger and can easily cause fog. Normal ly  they 
are used only in specia l -pu rpose developers giving h igh cont rast .  Borax and s imi lar  
a lka l is wh ich are  less energetic are often specified for  fine-grai n  development i n  
which grain size must b e  control led by softer development. Another alkali used 
for photograph ic work is sodium metaborate which is hel pfu l in  red ucing b l ister 
formation where i t  is d i fficu l t  to control the tempera ture of process ing solutions 
during hot weather. 

The amount of a lka l i  should. of course, be weighed accurately to the amount 
specified, as too much may cause fog i n  developed negatives; too l it t l e  may res u l t  
in  slow, soft development .  l t  i s  importan t  t o  remember when u s i n g  carbonate that  
the  potass ium salt  is general ly ava i l ab le  only in the anhydrous form, whi le  the 
more general l y  used sodium salt  can be obtained as ( I )  the a nhydrous (desic
cated ) sa l t  containing about 2% water, ( 2 )  the monohydrated salt containing 
about 1 5 %  water, or ( 3 )  i n  crystal  form contain ing about 63 % water.  The anhy
drous and crysta l l ine forms are both unstable a t  ordinary cond it ions of tempera
ture and humidity,  and must be kept in  t ight ly sealed containers and used wi th  
great care to prevent considerable absorption of water  from the  a tmosphere by the  
anhydrous sa l t ,  or loss of water  by the  crysta l l ine form. The monohydrated form 
of sod ium carbonate is stable and therefore preferred by most photographers for 
accurate preparation of developing sol ut ions. 

THE PRESERVATIVE 
l t  is a characteristic of many photographic reducing agents in a lka l ine sol ut ions 
to  combine freely and easi ly with oxygen.  Because of this "hunger" for oxygen, 
a l kal i ne sol u t ions of the developing agents spoil very quickly when exposed to a ir. 
To increase their useful l ife, to a l low the developing agent to do i ts  work on the 
exposed s i lver hal ide as desired, a nd to prevent the occurrence of sta ins. a pre
servat ive must be added to the developing sol ut ion.  

Sod ium su lfite is ordinar i ly  used as the preservat ive. though in developers pre
pared for stock in two solutio11s, preservatives which are s l ight ly acid in  solut ion 
such as sod ium bisulfite and potassium metabisul fite are preferred. Because devel
oping agents keep better in  acid solution than in  one which is  a lka l ine,  i t  is com
mon practice to use one of these acid sul fites as the preserva t ive in the developer 
part of the stock solut ion.  In s ingle-solution developers, sodium bisulfite i s  never 
used a lone as a preservat ive, s ince i t  neutral izes some of the a lka l i  in t he sol u tion 
and would res u l t  i n  softer development .  One other in terest ing point about preser
vat ives is that  i n  some cases the preservat i ve performs a secondary function in  the 
developer. In some fine-grain developers, for instance, a large amount of sod ium 
su lfite is used to aid in  keeping gra in size a t  a m i n imum. 

THE RESTRAINER 
The fourth a nd final important component of the typical developing solut ion is  
the restrainer, potass ium brom ide. This necessary constituent of the developing 
solut ion acts as a "brake" on the chemical reaction of deve lopment and keeps the 
operation under con tro l .  The action of the restra iner is such that  an increase in 
the concentration of potassium bromide i n  the developer tends to slow down or 
"restra in" the deve lopment of the photographic image.  The concentra t ion of potas
sium bromide in  the solution is obviously important, for too much may retard 
development excessively and indicate an apparent loss of speed, whi le too l ittle 
may permit development  of fog. 

DEVELOPER EXHAUSTION 
The chemical reaction of development resu l ts i n  a deplet ion of certain constituents 
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of the developing solution so that with continued use the developer becomes less 
efficient. This "exhaustion" of the developer is characterized by a Joss in effective 
speed and gradation of the photographic emulsion ( of importance in both film and 
paper development) and by a change in tone of the developed image (of special 
importance in  making pr ints ) .  In consequence of this condition, i t  is standard 
practice to use fresh developing solution whenever possible, as i t  is good insurance · 

of obtaining uniformly optimum results with photographic fi lms and papers. 

REPLENISHERS 

There are, however, occasions when a rather large quantity of developer must 
be put in use, as in the tank development of films, and in such circumstances i t  
becomes desirable, for reasons o f  economy, t o  prolong t h e  usefulness o f  the 
developer by the addition of a "replenisher" solution which replaces solution 
carried away on developed films and helps restore the balance of active ingredi
ents in the solution. For replenishers for GAF formulas commonly used in  tank 
development, see the formulas appended to GAF 1 7, 1 7M, 47 and 48M. 

By the occasional addition of such replenishers to maintain a constant volume 
of solution in  the developing tank, the useful l ife of the developer can be pro
longed three to four times without seriously degrading the quality of developed 
negatives. If large amounts of replenisher are to be added at any one time, the 
act ivity of the solution may be so increased that developing time will have to be 
shortened excessively, unless the replenisher is diluted somewhat with water. 

Frequent requests are made for information on the exhaustion characteristics 
of a developer so that the user may have some idea of the amount of film o r  
paper that m a y  be safely processed. The accuracy of information given o n  this 
point depends largely on  the three following factors which should be considered 
when interpreting data on exhaustion characteristics. 

1 .  The rate of exhaustion is greatly influenced by the type of 'negatives or 
prints. When average density is high, exhaustion will be faster. When a·verage 
density is low, exhaustion will occur more slowly. 

2. The useful life of a developer is shortened by oxidation caused by contact 
with air. Exhaustion characteristics will, therefore, depend greatly on  the age 
and manner in which the solution is used. 

3. The degree of permissible exhaustion of paper developers is also depen
dent on the acceptable tolerance in variation of image tone of prints. Exhaustion 
figures cited below are based on what are normally considered acceptable prints, 
and may require modification if u nusually critical standards of u niformity of 
image tone are established. 

With appropriate regard given to the factors mentioned above, the following 
figures on developer exhaustion may be applied in  practice. GAF film developers 
1 7 , l 7M, 47 and 48M can be safely used without replenishment for the develop
ment of 24 rolls of 120  and 620 size (or an equivalent amount of other size film) 
per gallon of developer i f  compensation in  developing time is made as the solu
tion is used. On the basis of a gallon of developing solution the increase in 
developing time amounts to approximately 1 0 %  or every four rolls of film 
processed-or, more simply, 1 0 %  increase per roll per quart of developer. 
When used with their respective replenishers at the rate of llz to V<i ounce 
or more of replenisher per roll of film, these developers may be used for approxi
mately 200 1 20 or 620 rolls per gallon of original developer without necessitating 
an increase in  the original time of development. When adding replenisher, main
tain original volume of developer, discarding, if necessary, some used developer. 

GAF Paper Developer 1 03 ,  125 and 1 3 5  may be used satisfactorily without re
plenishment for the development of from 1 00 to 1 25 8 x J O" prints per gallon of 
working strength developer. This quantity assumes a change of tone within accept
able l imits and a slight and progressive increase in exposure and developing 
time in  order to maintain constant print quality throughout the life of the solution. 

( Continued 011 following page ) 
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THE IMPORTANCE OF A SHORT STOP 

As negatives or prints are removed from the developing solution, they carry with 
them considerable amounts of alkali and other chemicals which can contaminate 
the fixing bath and interfere with its action. Used-up developer carried along with 
negatives and prints can also cause t roublesome stains if some method is not  
used to stop development instantly and completely. The best and most reliable 
way of doing this is  the well-known short-stop bath of dilute acetic acid which 
neutra l izes any alkal i remaining on negatives or prints and prevents contamination 
of the fixing solution. Yet it is surprising how many photographers still try to 
get along without this i ntermediate bath between development and fixation. I t  is  
true that an acid fixing bath wil l  give satisfactory results without the use of a 
preliminary short-stop bath, but its useful life is severely l i mited when a short
stop is not used. 

Photographers frequently ask why acetic acid is  used for the short-stop bath 
and fixing bath instead of other common acids l ike hydrochloric or sulfuric. The 
answer lies in the fact that a relatively large amount of acid must be available 
but the solution must not be too strongly acid. Consequently a compound is used 
which is  weak in  acidity but which has available a h igh reserve of acid to neu
tralize alkali. A correspondingly larger amoun t  of the weak acetic acid may 
therefore be used than could be used of a strong acid. 

COMPOSITION AND FUNCTION OF THE FIXING BATH 

The procedure of fixation is relatively . simple but it should be carried out with 
considerable care, as i t  can be the source of much trouble when improperly 
handled. The photographic film negative upon removal from the developing solu
tion is still sensitive to l ii:;ht ,  as it contains undeveloped silver salt in the shadow 
portions of the image. To make the negative image permanent by removing this 
undeveloped silver salt, as well as to make i t  clear and transparent for printing, 
the action of the fixing bath must be employed. The principal constituent of the 
fixing solution is sodium thiosulfate, more commonly known as "hypo" (from its 
older name of sodium hyposulfite), for in solution this useful chemical has the 
property of dissolving light-sensitive si lver salts. The method by which the si lver 
salt  is removed is generally considered as,  first, a conversion to a soluble double 
salt by the hypo, and second, the washing out of this soluble salt with water. 

The conventional fixing solution general ly contains other chemicals in addition 
to the hypo. Acetic acid is  often included to aid in regu lating the acidity of the 
fixing sol ution and to prevent stains. However, a hypo solution containing much 
acid is apt to precipitate sulfu r, so another chemical, sodium sulfite, is added 
to prevent this u nwanted reaction. 

An additional component of the usual fixing bath is the hardening agent which 
prevents fri l ling and softening of the gelatin emulsion. White potassium alum 
(potassium aluminum sulfate) is usually employed for this purpose, though some 
photographers prefer potassium chrome alum used with a small amount of sul
furic acid. Care must be used with chrome alum as the hardener, however, as i t  
rapidly loses i ts strength and i s  only truly effective when a fresh solution is  used. 

Fixing bath will seldom, if ever, give trouble when properly prepared from 
pure chemicals. lf a bath turns milky after preparation, it indicates that sulfur 
is  precipitating because of too much or too strong an acid, too l i t t le sulfite, too 
high a temperature of the solution, o r  improper mixi ng. A milky appearance of 
the bath during use is clue to the presence of excess alkali  and indicates that the 
bath should be replaced. I t  is important not to overwork the fixing bath, because 
a nearly exhausted fixing solution wi l l  not completely remove the silver salts, and 
prints or negatives may turn yel low or stain on aging. A gallon of standard 
strength fixing bath should fix 1 00 8 x 10" double-weight prints or their equivalent. 
Between 1 00 and 120 rolls of 1 20 or 620 film (or equivalent) may be fixed i n  one 
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gallon of standard-strength fixing bath if the films have previously been rinsed 
in  a short-stop bath or plain water. When the bath froths or foams, it should be 
replaced. Many photographers have found that a convenient, certain and econom
ical method of insuring complete fixation lies in the use of two fixing solutions. 
Fixing is carried out first in the more used of the two baths and finally in the 
fresher solution. When the older bath becomes exhausted, the partly used solution 
takes its places and a fresh fixing bath is prepared for the second solution. 

SUGGESTIONS FOR TROUBLE-FREE MIXING 
The first and perhaps most important point to follow in  the preparation of solu
tions is that of using chemicals which are "photographically pure." Cheap com
mercial grades of every chemical used in photographic p rocesses can be obtained, 
but many of them contain impurities which are detrimental to perfect . results. 
Chemicals which are marked "C.P." (Chemicall y  Pure) and those which are 
marketed for photographic purposes by reliable manufacturers are always safe 
to use, and can be depended upon. Chemicals marked U.S.P. may be suitable 
if  the amount of impurity present is known to be insignifiicant. This can be 
determined by looking up the U.S.P. standards for the chemical in question b y  
consulting t h e  United States Pharmacopoeia, eleventh edition ( 1 936), a s  indicated 
by the number XI which follows the U.S.P. on chemical container label . 

The second most important rule for trouble-free solutions is perhaps that of 
mixing all  components of a solution in the order listed in the formula. This is 
extremely important ::ind lack of attention to this point can easily result i n  
the formation of precipitates which wil l  not dissolve in  the solution. A worth 
while corollary to this rule is to wait unti l  each chemical is thoroughly dissolved 
before adding the next component of the solution. Jn most single-solution devel
opers the preservative sodium sulfite is usually added immediately after the devel
oping agent but before the hydroquinone, i f  this chemical is used. When two 
developing agents such as metol and hydroquinone are used, the addition is 
generally made in the order metol, sulfite, hydroquinone. However, with devel
oging agents l ike glycin, the sulfite and carbonate are dissolved first, as the glycin 
dissolves wi th greater difficulty otherwise. 

A third important rule for any photographer is to use the purest water obtain
able. I nnumerable troubles in developing and fixing have been traced to impuri
ties present in  the water. Many photographrs find it a wise decision to use dis
t i l led water for all stock solut ions, adding tap water for di lution. 

The time required for the preparation of processing solutions can be reduced 
materially by the use of hot water, about I 25°F (52°C) as most chemicals dis
solve more rapidly in hot than in cold water. A convenient method of preparing 
one quart of developer, for instance, is to start with about 24-28 ounces of hot 
water ( 1 2 5 ° F) and after the addition of all  chemicals, to add sufficient cold water 
to bring the total volume up to 32 ounces. 

Another point well worth remembering is that of weighing and measuring 
all  quantities as closely as possible. Particular care should  be taken to avoid 
errors in small quantities. as a I 0-().rain error is obviously a very serious one on 
a 50-grain quantity, while on a half-pound quantity i t  might not have harm
ful effects. 

Finally, and no less important for the order in which i t  is mentioned, is the 
matter of temperature. The need for uniform regulation of temperature cannot 
be ove1�emphasized. While it  has in the past been accepted practice to develop 
film at 65°F and paper at 70°F, practical considerations have resulted in the 
recommendation of 68°F (20°C) for both film and paper development. 

While best results are obtained when film development is carried out at 68 °F, 
there are, of course, certain occasions when surrounding conditions are such that 
it  is  impossible to maintain solutions at this temperature. Jn instances when the 
temperature is not higher than 75°F o r  lower than 60°F, development can be 
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carried out with care if the developing time is  modified to keep the contrast of 
the developed film negative within a desired range. 

The GAF formulas in the fol lowing pages are provided for those who prefer to 
mix their own processing solut ions and to conduct their own dark room experiments. 

Since packaged developers ut i l izing these formulas are not available, no data 
on their performance with GAF films or papers are provided. 

When development is necessary at temperatures above 7 5 ° F ,  the use of a chem
ical such as sodium sulfate, which acts as a "swel l ing suppressor," is advisable .  
For development a t  80° F 3 Y2 to 5 ounces ( 1 00 to 1 50 grams) of sodium sulfate 
crystals-or half this amount if anhydrous sodium sulfate is used-should be 
added to each . quart ( l i ter)  of developer and stop bath so that protection against 
excessive swel ling will be afforded until films have been hardened in the fixing 
bath . Development time at 80° F with the proper amount of sodium su lfate added 
will be approximately 30% less than the normal development t ime at 68°F .  If 
temperature fal ls  below that for which sodium sulfate addit ion is made, develop
ing time may have to be lengthened 3 0 %  to 50% to compensate for loss in de
veloping action. 

Due to the rapid oxidization of pyro a t  high temperatures, GAF 45 shoul d  not 
be used at  temperatures above 75 °F. 

Another method of minimizing the chance of physical damage caused by proc
essing at  high temperaturts is the use of a hardening short-stop bath, such as 
GAF 2 1 6, d irectly after development. In summation, these methods of high
temperature processing should not be considered as preferred developing tech
nique but merely as the best expedient when processing solut ions cannot be main
tained at 68°F.  

AGITATION 
Developing t imes l isted with formulas shown on later pages of this section, as well  
as the t ime-temperature compensation methods previously described, are based on 
effective agitat ion of the film in the developing solut ion. Effective agitation can be 
considered to be any method which provides a cont inual flow of solut ion across 
the surface of the film, but  for practical considerations an i ntermittent form of 
agitatk>n can be employed which will adequate ly remove development byproducts 
and supply fresh developing sol u tion to the film emulsion. Such a method requires 
actual movement of the film in the developer, or developer over the film for 5 
seconds out of every minute, and can be achieved by rocking the tray in tray 
development, or by agitation of the film in the solut ion when tank development is 
employed. The important point is that a repeatable method of getting effective 
agitation should be establ ished if un iformly exce l lent results are to be obtained in 
film development. 
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FINE-GRAIN TANK D EVELOPER GAF 1 2  

This fine-grain formula keeps well  and makes a n  excel lent tank developer. 

Water (125° F or 52° C} . . . . . . . . . . . . . . . . . .  . 24 ounces 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t,4 oz. 8 grains 
Sodium Sulfite, anhydrous . . . . . . . . . . . . . . . . .  . 41/i ounces 
Sodium Carbonate, anhydrous . . . . . . . . . . . . . .  . 84 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . .  . 36 grains 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 32 ounces 

Do not di l ute for use. Develop 9 to 1 6  minutes at 68°F ( 2 0° C ) .  

FI NE-GRAIN BORAX TANK D EVELOPER GAF 1 7  

750.0 ml 
8.0 grams 

125.0 grams 
5.75 grams 
2.5 grams 
1 .0  liter 

This is a fine grain developer recommended for a l l  GAF rol l ,  pack and 3 5mm 
films. I t  can also be used for obtaining soft gradation with GAF portrait and 
press films. I t  is recommended for motion picture negative development. 

Water ( 125°  F or 52° C) . . . . . . . . . . . . . . . . . .  . 24 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 22 
S8dium Sulfite, desiccated . . . . . . . . . . . . 2 \12 oz. 80 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  45 
Borax, granular . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 45 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 7 \12 
Add cold water to make . . .  '. . . . . . . . . . . . . . . .  . 32 

Dissolve in the order given. Do not dilute for use. 

ounces 
grains 
grains 
grains 
grains 
grains 
ounces 

750.0 ml 
1.5 grams 

80.0 grams 
3 .0  grams 
3 .0  grams 
0.5 gram 
1 .0 liter 

Tank Development Time at 68°F (20° C) :  10 to 15 minutes for fine-grain films. 
12 to 20 minutes for press and portrait sheet films. 

Tank Development Time at 68°F ( 20° C ) ; 8 to 1 2  minutes. depending on film 
type and density desired. 

REPLENISHER · SOLUTION GAF 1 7a 

For GAF 1 7  

Add 1h t o  :v.i ounce o f  replenisher t o  G A F  1 7  for each rol l  o f  1 20 fi l m  o r  36-
exposure 35mm film ( or equivalen t )  developed. Maintain original volume of 
developer, d iscarding if necessary some used developer. No increase in original 
developing t ime is  necessary when replenisher is used in th is manner. 

Water (125° F or 52° C) . . . . . . . . . . . . . . . . . .  . 24 ounces 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 32 grains 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . 2\12 80 grains 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 65 grains 
Borax, granular . . . . . . . . . . . . . . . . . . . . . . 1h oz. 44 grains 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 32 ounces 

Dissolve chemicals in the order g iven. 

( Continued on f o//owillg page ) 
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FINE G RAIN M ETABORATE TANK DEVELOPER GAF 1 7M 

This developer is recommended for those who desire a formula simi lar to GAF 
1 7, but  permitt ing greater variat ion in developing t i me. 

Hot Water (125° F or 52° C) . . . . . . . . . . . . . . .  . 
Metol . . . . . . . . . . . . . . . . . . . . .  • · · · · · · · · · · · · · · 

Sodium Sulfite . . . . . . . . . . . . . . . . . . . . . .  2\.-2 oz. 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium Metaborate . . . . . . . . . . . . . . . . . . . . . . .  . 

24 ounces 
22 grains 
80 grains 
45 grains 
30 grains 

Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . .  7 1/z grains 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 32 ounces 

750.0 m l  
1 . 5  grams 

80.0 grams 
3.0 grams 
2.0 grams 
0.5 gram 
1 .0 liter 

Do not d ilute for use. Developing time al  68 ° F  ( 20° C)  is 10  lo 1 5  minutes for 
fine grain films. 

Larger amounts of metaborate may be used with correspond ing reduction of 
developing t ime ( up to IO grams of metaborate per l i ter  with a developing t ime of 
5 minutes at 68°F  or 20°C, although sl ight l y  coarser gra i n  wil l  result .  

REPLENISHER SOLUTI ON GAF 1 7M-a 

For GAF 1 7M Developer 

Add Y2 to ¥i ounce of replenisher to G A F  1 7 M for each roll of 1 20 fi l m  or 36-
exposure 35mm film (or equivalen t )  developed. Maintain original volume of de
veloper, d iscard ing if necessary some used developer. No increase in  original de
veloping t ime is necessary when replenisher is used in this manner. 

Water (125° F or .52° C) , . . . . . . . . . . . . . . . . .  . 

Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · . . · 

Sodium Sulfite, desiccated . . . . . . . . . . . .  2 \.-2 oz. 
Hydroquinone . . . . . . . . . .  • . ,  . . . . . . . . . . . . . . .  . 

Soditim Metaborate . . . • . . . . . . . . . . . . . .  % oz. 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

Dissolve ingredients in the order given. 

M-H POSITIVE DEVELOPER GAF 20 

24 
3 2  
80 
65 
IO 
32 

ounces 
grains 
grains 
grains 
grains 
ounces 

750.0 ml 
2.2 grams 

80.0 grams 
4.5 grams 
8 .0 grams 
1 .0 liter 

This clean-working developer is recommended for normal contrast with tray or 
tank development of posi t ive film. 

Water (125° F or 52° C) . . . . . . . . . . . . . . . . . .  . 24 ounces 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 30 grains 
Sodium Sulfite, anhydrous . . . . . . . . . . . .  3/.4 oz. 40 grains 
Hydroquinone . . . . . . . . . . . . . • • . . . . . . . . . . . . . .  60 grains 
Sodium Carbonate, moliohydrated . . . . . . Y2 oz. 50 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 30 grains 
Add cold water to make . . . . . . . . . . . . . . . .  , . . . 32 ounces 

Do not d i lute for use. Normal developing t ime 3 to 5 minutes. 
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M-H TITLE DEVELOPER GAF 22 

This foim ula i s  recommended for tray o r  tank development o f  c ine tit le fi l m  and 
positive film to obtain results of h igh contrast. 

Water (125°  F or 52° C) . . . . . . . . . . . . . . . . . .  . 

Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium Sulfite, anhydrous . . . . . . . . . . . . . . . . . .  . 

Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . V<i oz. 
Sodium Carbonate, monohydrated . . . . . . . . . . .  . 

Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

24 ounces 
1 2  grains 

1 111 ounces 
10 grains 

1 34 ounces 
75 grains 
32 ounces 

7 50.0 ml 
0.8 grams 

40.0 grams 
8.0 grams 

50.0 grams 
5 .0  grams 
1 . 0  liter 

Do not di lute for use. Normal developing time 5 to 8 mi nutes at  65°F  ( J 8 ° C ) .  

X-RAY DEVELOPER GAF 30 

This developer is recommended for use with X-ray Fi lm.  G A F  30 is also su itable 
for A E R I A L  FILM, as i t  is clean-working, has long l ife and gives h igh contrast. 

Water ( 1 2 5 °  F or 52° C) . . . . . . . . . . . . . . . . . . .  . 24 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 50 
Sodium Sulfite, anhydrous . . . . . . . . . . . . . . . . . .  . 2 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . V<i oz. 20 
Sodium Carbonate, . . . . . . . . . . . . . . . . . .  l V<! oz. 40 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 3 0  
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 32  

Do not di lute for use. 

ounces 
grains 
ounces 
grains 
grains 
grains 
ounces 

7 50.0 ml 
3 . 5  grams 

60.0 grams 
9.0 grams 

40.0 grams 
2.0 grams 
1 . 0  liter 

Normal development time at 68 ° F ( 20° C ) : for X-ray F i lm, 6 minu tes; for Non
Screen X-ray Fi lm, 8 minutes; for aerial fi lms, I 0 to 15 mi nutes depending upon 
the type of developing mach ine. 

M-H TRAY DEVELOPER GAF 40 

This is a bril l iant Metol-Hydroquinone tray developer for rol l ,  pack, and cut film. 

STOCK SOLUTION 

Water ( 1 2 5 °  F or 52° C) . . . . . . . . . . . . . . . . . . .  . 29 ounces 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 66 grains 
Sodium Sulfite, anhydrous . . . . . . . . . . . . 1 34 oz. 25 grains 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 111 ounce 
Sodium Carbonate, monohydrated . . . . . . 134 oz. 25 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . . 45 grains 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 3 2  ounces 

For use di lute 1 part stock sol ution with 2 parts water. 

Development time 4 to 5 minutes at 68 ° F  ( 20° C ) . 

(Continued on following page) 
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M-H TANK DEVELOPER GAF 42 

This is a soft-working deep tank form u la recommended for pack , roll, and por
tra i t  films. 

Water ( 1 25 °  F or 52° C) . . . . . . . . . . . . . . . . . . .  . 

Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  

Sodium Sulfite, anhydrous . . . . . . . . . . . . . . . . . .  . 

Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sodium Carbonate, monohydrated . . . . . .  1/.i oz. 
Potassium Metabisulfite . . . . . . . . . . . . . . . . . . . .  . 

Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

24 ounces 
12 grains 

1 1/2 ounces 
1 8  grains 
1 0  grains 
59 grains 
22 grains 
32 ounces 

Do not dilute for use. Develop 15 to 20 minutes at 68°F (20°C). 

PYRO DEVELOPER GAF 45 

750.0 ml 
0.8 gram 

45.0 grams 
1 .2 grams 
8.0 grams 
4.0 grams 
1 .5 grams 
1 .0 liter 

This formula is recommended to those who prefer Pyro development. Stock solu
t ions should be kept in  stoppered bott les.  

STOCK SOLUTION 

SOLUTION 1 

Sodium Bisulfite . . . . . . . . . . . . . . . . . . . . . \.4 oz. 35 grains 

Pyro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ounces 

Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . . 1 6  grains 

Add cold water to make . . . . . . . . . . . . . . . . . . . . 32 ounces 

SOLUTION 2 

Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . .  3 1;2  ounces 

Add cold water to make . . . . . . . . . . . . . . . . . . . . 32 ounces 

SOLUTION 3 

Sodi u m  Carbonate, monohydrated . . . . . . . . . . . .  234 ounces 

Add cold water to make . . . . . . . . . . . . . . . . . . . . 32  ounces 

9.8 grams 

60.0 grams 

1 . 1  grams 

I .0 l i ter 

1 05.0 grams 

1 . 0  liter 

85.0 grams 

1 .0  liter 

Tan k  Developmen t :  Take 1 part Sol u t ion I, 2, 3 and add 1 1  parts water. Normal 
development t ime. from 9 to 1 2  m inutes a� 68 ° F ( 20° C ) . Tray Development
Take I part each Sol ut ion I ,  2, 3 and add 7 parts water·. Normal development 
t ime, from 6 to 8 min utes at 68 ° F ( 20° C ) .  Sol u t ions will keep well when stored 
separately but final developer should be used immediately after mixing. 

(Continued on following page) 
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M ETOL HYDROQUINONE DEVELOPER GAF 47 

This is a long-life, clean-working formula which wi l l  g ive excellent results for 
e ither tray or tank development. It is a standard sheet film developer. 

Water (125° F or 52° C) . . . . . . . . . . . . . . . . . . . . 24 ounces 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . 22 grains 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . . 1 Y2 ounces 
Sodium Bisulfite . . . . . . . . . . . . . . • • . . . . . . . . . . . 1 5  grains 
Hydroquinone . . . . . . . . . . • . • . . . . . . . . • . . . . . . . 45 grains 
Sodium Carbonate, monohydrated . . . . . . . . . . . . 88 grains 
Potassium Bromide . . . . . . . . . . . . • . . . . . . . . • . . . 12 grains 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 32 ounces 

For the developing times below, do not dilute for use. 

750.0 ml 
1.5 grams 

45.0 grams 
1 .0  grams 
3.0 grams 
6.0 grams 
0.8 gram 
1 .0 liter 

Tank Development-Normal development time, 6 to 8 minutes at 6 8 ° F  (20°C) 
with occasional agitation. Tray Development-Normal development t ime, 5 to 7 
minutes at 68°F ( 20°C ) . 

REPLENISHER SOLUTION GAF 47A 
For Formula GAF 47 

Add \/2 to V<i ounce of replenisher to GAF 47 for each roll of 1 20 film (or equiv
alent) developed. Maintain original volume of developer, discarding if  necessary 
some used developer. No increase in original developing time is necessary when 
replenisher is used in this manner. 

Water (125° F or 52° C) . . . . . . . . . . . . . . . . . . .  . 24 ounces 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 45 grains 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . .  . 1 \/2 ounces 
Sodium Bisulfite . . . . . . • . . . . . . . . . . . . . . . . . . . .  30 grains 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 88 grains 
Sodium Carbonate, monohydrated . . . . . .  1/.i oz. 65 grains 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 3 2  ounces 

Dissolve chemicals in the order given. 

M ETABORATE DEEP TANK DEVELOPER GAF 48M 

750.0 ml 
3.0 grams 

45.0 grams 
2.0 grams 
6.0 grams 

12.0 grams 
1 .0 liter 

The formula is recommended for photofinishing, professional and amateur devel
oping, and is suitable for deep tank use over a long period of time. 

Tray Development-Normal developing time, 4 to 6 mi-nutes at 68°F (20°C ) .  

Hot water (125° F or 52° C) . . . . . . . . . . . . . . . .  . 

Metol . . . . . . . . . . . . . . • . • • . . . . • . . . • • . . • • • . • •  

Sodium Sulfite • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium Metaborate . . . . . . . . • . • . . . . . . .  Y<I oz. 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

Do not di lute for use. 

24 ounces 
30 grains 

l 14 ounces 
22 grains 
35 grains 

7 \12  grains 
32 ounces 

750.0 ml 
2.0 grams 

40.0 grams 
1 .5 grams 

1 0.0 grams 
.5 gram 

1 .0 liter 

Tank Development-Normal developing time, 5 to 7 minutes at  68°F (20° C ) . 
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REPLENISHER SOLUTION GAF 48M-a 
For GAF 48M Developer 
Add 112 to 3)i ounce replenisher to GAF 48M for each roll of 1 20 film (or equiv
alent ) developed. Maintain original volume of developer, discarding if necessary 
some used developer. No increase in original developing time is necessary when 
replenisher is used in this manner. 

Hot water (125° F or 52° q . . . . . . . . . . . . . . . .  . 

Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . .  . 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . .  \I.I oz. 
Sodium Metaborate . . . . . . . . . . . . . . . . . . . . . . .  . 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

Dissolve all  ingredients in the order stated. 

M-H TRAY DEVELOPER GAF 61  

2 4  ounces 
90 grains 

1 ounce 
35 grains 

1 \I.I ounces 
32 ounces 

750.0 ml 
6.3 grams 

30.0 grams 
1 0.0 grams 
40.0 grams 

1 .0 liter 

This developer is recommended for use with COM M ERC I A L  F I LM to produce 
negatives of normal contrast. I t  may also be used satisfactorily for roll, pack, and 
sheet film for negatives of average bri l liance. 
Water (125° F or 52° C) . . . . . . . . . . . . . . . . . . . . 24 ounces 750.0 ml 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5  grains 1 .0 grams 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . . \12 ounce 1 5 .0 grams 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 grains 2.0 grams 
Sodium Carbonate, monohydrated . . . . . . . . . . . . Y2 ounce 1 5.0 grams 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . . 1 5  grains 1 .0 gram 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 32 ounces 1 .0 liter 

Do not di lute for use. Normal development time, 4 to 6 minutes at 68 ' F  ( 20°C ) .  

RAPI D M-H (TROPICAL) DEVELOPER 
This is a clean-working developer of  particu lar 
development at high temperatures. 
Water (125' F or 52° C) . . . . . . . . . . . . . . . . . . .  . 

Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium Sulfite, desiccated . . . . . . . . . . . . .  % oz. 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium Carbonate, monohydrated . . . . . . \12 oz. 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

Do not di lute for use. 

GAF 64 
value for rapid 

24 ounces 
36 grains 
40 grains 
95 grains 
1 5  grains 
1 5  grains 
3 2  ounces 

development or 

750.0 ml 
2.5 grams 

25.0 grams 
6.5 grams 

16.0 grams 
1 .0 gram 
1 .0 liter 

Normal development time-3 to 4 mi nutes at  68 ° F  ( 20°C ) .  2 to 3 minutes at 
8 5 ° F  ( 29 °C ) .  

HYDROQUINONE CAUSTIC DEVELOPER GAF 70 
This developer is recommended for P ROCESS F I L M  used, in reproduction work. 

SOLUTION 1 
Water ( 125°  F or 52° C) . . . . . . . . . . . . . . . . . . .  . 24 ounces 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . % oz. 40 grains 
Potassium Metabisulfite . . . . . . . . . . . . . . .  % oz. 40 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . .  % oz. 40 grains 
Add cold water to make . . . . . . . . . . . . • . • . . . . .  32 ounces 
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SOLUTION 2 

Cold water 
*Sodium Hydroxide (Caustic Soda) . . . . .  1 oz. 

or 
*Potassium Hydroxide (Caustic Potash) 1 Y2 oz. 

32 ounces 
90 grains 

80 grains 

1 .0 liter 
36.0 grams 

50.0 grams 

*Cold water should al ways be used when d issolving sodium or potassium hydrox
ide because considerable heat is evolved. If hot water is used, the solut ion wi l l  
boi l  with violence and may cause serious burns if the alkal i  spatters on the 
hands or face. 

Mix equal parts of Solut ions I and 2 immediately before use. 
Develop films within 3 minu tes at 68 '' F ( 20°C ) .  

G L  YCI N  DEVELOPER GAF 72 

This formula i s  recommended for  use wi th  COM MERCIAL F I LMS in reproduc
tion work and is also suitable for development of roll, pack, and sheet film. 

STOCK SOLUTION 

Water ( 125°F or 52° C) . . . . . . • . . . . . . . . . • • . . .  

Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . .  . 
Potassium Carbonate . . . . . . . . . . . . . . . . . . . . . .  . 

Glycin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Y2 oz. 
Add cold water to make . . . . . . . . . . . . . . . . . . . .  . 

24 ounces 
4\4 ounces 
8Y2 ounces 

80 grains 
32 ounces 

750.0 ml  
1 25.0 grams 
250.0 grams 

50.0 grams 
1 .0 liter 

Tank Development-Take one part stock sol ution, fifteen parts water and de
velop 20 to 25 minutes at  68 ° F ( 20°C ) .  

Tray Development-Take one part stock �olut ion, fou r parts water and develop 
5 to 10 minutes a t  68 ° F (20° C ) .  

PARAFO RMALDEHY0E DEVELOPER GAF 79 

One Solution 
This is a standard formul a  recommended for development of Reprolith and 

Reprol ith Ortho F i lms. 
This one-solution formula  is recommended for greater convenience. For better 

keeping quality the two-sol ution formula  is preferred. 

Water (not over 90° F or 32° C) . . . . . . . . . . . .  . 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . .  . 

Paraformaldehyde . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Potassium Metabisulfite . . . . . . . . . . . . . . . . . . . .  . 
Boric Acid Crystals . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

1 6  ounces 
1 ounce 

1,4 ounce 
3 8  grains 
1,4 .ounce 
3,4 ounce 
22 grains 
3 2  ounces 

500.0 ml 
30.0 grams 

7 .5  grams 
2.6 grams 
7 .5  grams 

22.5 grams 
1 .5 grams 
1 .0 liter 

Dissolve chemicals in the order given and use solut ion fu ll strength. 
Normal Development Time : For Reprolith Film 2 to 3 minutes; for Reprolith 

Orthochromatic Film I Y2 to 3 minutes-at 68 to 70°F  ( 20 to 2 1 ° C ) .  
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PARAFORMALD EHYDE DEVELO PER GAF 79b 
Two Solutions 
This developer has better keeping qual i ty  than when m ade in one sol ut ion. 

SOLUTION 1 

Water (not over 90° F or 3 2 °  C) . . . . . . . . . . . .  . 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . .  . 

Paraformaldehyde . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Potassium Metabisulfite . . . . . . . . . . . . . . . . . . . .  . 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

SOLUTION 2 
Water ( 1 2 5 °  F or 52° C) . . . . . . . . . • . . . . . . . . . .  

Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . .  . 
Boric Acid Crystals . . . . . . . . . . . . . . . . . . . . . . . .  . 

Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

24 ounces 
1 5  grains 

1 ounce 
1 5 0  grains 

3 2  ounces 

24 ounces 
4 ounces 
1 ounce 
3 ounces 

90 grains 
96 ounces 

For use m i x  one part Solut ion I with three parts Sol ut ion 2 .  

7 50.0 m l  
1 .0 gram 

30.0 grams 
10 .5  grams 

1 .0 l i ter 

750.0 ml 
1 20.0 grams 

30.0 grams 
90.0 grams 

6.0 grams 
3 .0 liters 

Normal Development Ti me-For Reprol i th F i lm 2 to 3 m inutes ; for Reprol i th  
Orthochromatic Fi lm I Y2 to 3 minutes-at 65 to 70° F ( 18  to 2 1  ° C ) .  

LONG-LIFE REPROLITH DEVELOPER GAF 81 
Form ula  GAF 8 1  provides a s ingle-solut ion developer of excel lent keeping qual i ty 
for the development of R EPROLITH F I L M .  

Water ( 125°  F or 5 2 °  C )  . . . . . . . . . . . . . . . . . . . . 24 ounces 750.0 ml 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . .  l oz. 70 grains 3 5.0 grams 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . .  1 3,1,i ounces 55.0 grams 
Sodium Carbonate, monohydrated . . . . . . . . . . . .  23,i,i ounces 80.0 grams 
Citric Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 grains 5.5 grams 
Potassium Bromide . . . . . . .  · . . . . . . . . . . . .  1,1,i oz. 35 grains 1 0.0 grams 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 3 2  ounces 1 .0 liter 

Do not d i l ute for use. N ormal development time within 3 min utes at 68 '-' F ( 20°C ) .  

HIGH CONTRAST M-H TRAY DEVELOPER GAF 90 
This  developer has  been part icularly designed for use  wi th  CO M M E RCIAL 
F I .LMS to produce negat ives of bri l l iant contrast. 
Water ( 125°  F or 52° C) . . . . . . . . . . . . .  . ' .  . . . . . 24 ounces 750.0 ml 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 grains 5.0 grams 
Sodium Sulfite, desiccated . . . . . . . . . . . . 1 1;4 oz. 40 grains 40.0 grams 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 grains 6.0 grams 
Sodium Carbonate, monohydrated . . . . .  1 111 oz. 40 grains 40.0 grams 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . . 44 grains 3.0 grams 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 3 2  ounces 1 .0 liter 

Do not d i l u te for use. N ormal development time. 4 to 6 min utes a t  68 " F  ( 2U°C ) .  
N OT E :  This developer may be adapted for very h igh-contrast work by the 

addit ion of 3 grams of Potassi u m  Bromide per l iter developer ( 44 grains per 32 
oz. ) and development of 2 to 3 minutes at 68 ° F ( 20'' C J .  This addition produces 
FO R M U LA :  GAF 7 3 .  
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RAPID PROCESSING PROCEDURE 
For GAF Films 

l'his GAF procedure has been devised to meet the requirements of those who must 
carry out finishing operations on exposed films in  the shortest possible time. The 
two-sol ution method outlined below is intended primarily for sheet fi l ms used in 
news photography, and with favorable drying conditions will permi t  completion of 
developing, fixing, washing and drying operations in fifteen minutes or less. G reat 
care should be taken to maintain cleanl iness in a l l  operations and to follow direc-
tions careful ly .  

· 

STEP 1 . DEVELOPMENT 
SOLUTION 1 

Water (125° F or 52° C) . . . . . . . . . . . . . . . . . . .  . 

Metol . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  

Sodium Sulfite, anhydrous . . . . . . . . . . . . . . . . . .  . 

Hydroquinone . . . . . . . . . . . . . . . . . . . . . . .  l;.4 oz. 
Water to make . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

SOLUTION 2 

24 ounces 
73 grains 

ounce 
35  grains 
32 ounces 

Water ( 125 °  F or 52° C) . . . . . . . . . . . . . . . . . . . . 24 ounces 
Sodium Carbonate, monohydrated . . . . . . . . . . . . 3 \/2 ounces 
Water to make . . • . . . . . . . . . . . . . . . . . . . . . . . . . 32  ounces 

750.0 ml 
5.0 grams 

30.0 grams 
1 0.0 grams 

1 . 0  liter 

750.0 ml 
1 00.0 grams 

1 .0 liter 

Solutions 1 and 2 are stored separately and used separately. Both solut ions may 
be used repeatedly, but Solut ion 2 shou ld be replaced when i t  becomes badly 
discolored. Do not di lute for use. 

For development, immerse films in  Solu tion 1 ,  next in Sol ution 2, a l lowing ! 
minute immersion in each sol ution ( a t  70° F, 2 1 ° C )  and using continual  agitat ion 
throughout the entire period. Contrast can be controlled by altering time film is 
kept in Solution 2. Basic immersion t ime should be changed to 45 seconds for 
development a t  7 5 ° F, I minute 15 seconds at 6 5 ° F. 

STEP 2. SHORT STOP 
Place films in conventional acetic-acid short-stop bath for five seconds. Agitate 
thoroughly. For temperatures over 70°F ( 2 1 ° C ) ,  d i lute the short-stop bath with 
an equal volume of water. 

STEP 3. FIXATION 
SOLUTION 3 

Part A 

Water ( 125° F or 52° C) . . . . . . . . . . . . . . . . . . . . 1 6  ounces 
Hypo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1  % ounces 

Part B 
Water ( 125° F or 52° C) . . . . . . . . . . . . . . . . . . .  . 5 ounces 
Sodium Sulfite, anhydrous . . . . . . . . . . . . . . . . . .  . 'h ounce 
Acetic Acid (28 % ) . . . . . . . . . . . . . . . . . . . . . . . .  . 1 'h ounces 
Potassium Alum . . . . . . . . . . . . . . . . . . . . . . . . . .  . \/2 ounce 
Add part B to A and add water to make . . . . . . 32 ounces 

500.0 ml 
3 50.0 grams 

1 50.0 ml 
1 5 .0 grams 
45 .0 ml 
1 5.0 grams 

1 . 0  liter 

Wash films in rapid stream of water for 2 min utes, making sure stream of wash 
water has access to both sides of film. Films to be stored permanently should be 
re-washed after immediate use has been filled.  

(Continued 011 following page) 

449 

I 



I 

The Compact Photo-Lab-Index 

STEP 4. DRYING 

The degree of speed obta i nable in th is step of the procedure depends great ly upon 
t he nature and su i tabi l i ty of the drying equipment.  Dry with mi ld heat in  a s trong 
current of a i r. Washed fi lms should be freed from all surplus l iqu id by squeegeeing 
them against  a c lean ferrotyping plate .  Most rapid drying wi l l  be affected by sus
pending the negative between 250-watl i n frared lamps w h ich are spaced 8 i nches 
apart and mounted in 8-inch matte-su rfaced al uminum reflectors. 

WARNING__..:.Do not use reflectors that t h row a concentrated beam because of 
the danger of too m uch heat. Use matte-su rfaced reflectors. The film should be 
positioned so that its flat surfaces receive the d irect rays of the lamps with one 
edge of the film fac ing into a dra ft of a i r  suppl ied by a good electr ic fan which 
should be opera t ing whenever the lamps are on-the d raft of  a i r  from fan is 
essentia l ,  otherwise fi lm emuls ion w i l l  melt .  Th is drying arrangement i s  for films 
5 x 7 or under.  Simi lar arrangements can be devised, but  care must be taken to 
avoid excess i ve heat ,  wh ich w i l l  melt  the emu ls ion.  Before pul l ing  a d rying uni t  
of th is  sort  i n  actual  use,  tria l  films should be dr ied and the spacing of lamps and 
fan adj usted to g ive most  rapid dry ing w ithout endangering the fi lm negat ive. 

PAPER DEVELOPER GAF 1 03 

Th is formula  is recommended as a developer for Cold Tone papers when cold. 
bl ue-black tones are desi red. 

STOCK SOLUTION 

Water ( 125° F or 52° C) . . . . . . . . . . . . . . . . . . .  . 24 

Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 50 

Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . .  . 1 'lz 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . .  1/.i oz. 55 

Sodium Carbonate, monohydrated . . . . .  21/z oz 35  
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 1 8  
Add cold water t o  make . . . . . . . . . . . . . . . . . . .  . 32 

ounces 

grains 

ounces 

grains 

grains 

grains 

ounces 

750.0 ml 

3.5 grams 

45.0 grams 

1 1 .5 grams 

75.0 grams 

1 .2 grams 

1 .0 l i ter 

P A P E R  DEVELOPMENT:  Dilute I pa 1·t stock sol u t ion with 2 parts water.  
Normal development t ime is I to 1 1/2 m i n utes. 

DI RECT BROWN-BLACK PAPER D EVELOPER GAF 1 1 0  
Beautiful  warm tones may be obta ined wi th  t h is developer on both contact and 
projection papers. 

STOCK SOLUTION 

Water (125° F or 52°  C) . . . . . . . . . . . . . . . . . . .  . 

Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sodium Sulfite, desiccated . . . . . . . . . . . . 1 % oz. 

Sodium Carbonate, monohydrated . . . . . . . . . . .  . 

Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

24 ounces 

3/.i ounce 

50 grains 

2 1/2 ounces 

40 grains 

32 ounces 

For use d i l ute I part stock sol u t ion with 5 parts water. 

7 50.0 ml 

22.5 grams 

57.0 grams 

75.0 grams 

2 . 7 5  grams 

1 .0 l iter 

Give pr i nts 3 to 4 t imes normal exposure and develop 5 to 7 m i nutes at 68 ° F 
< 200C ) .  
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AMIDOL PAPE R DEVELOPER GAF 1 1 3  

This formula is i ntended for tray development only and must be mixed fresh each 
time. It is recommended only for smal l  lots of p rints. 

Amidol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 grains 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . . 1 1/z ounces 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . • • . 8 grains 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 3 2  ounces 

6.6 grams 
44.0 grams 

0.5 grams 
1.0 liter 

Do not di lute for use. If hot wa ter is used for dissol ving chemicals the sod ium 
sulfite and potassium bromide should be d issolved first and the amidol added only 
after the solution has cooled. 

If the paper you use shows any chemical fog with this formula, use twice the 
amount of potassium bromide specified above. 

Develop 1 to 2 minutes at 68 c F ( 20" C ) .  

GLYCI N  HYDROQUINONE DEVELOPE R GAF 1 1 5  

This is a warm tone developer su itable for All ura and similar papers. 

STOCK SOLUTION 

Water ( 1 25 °  F or 52° C) . . . . . . . . . . . . . . . • . . . . 24 ounces 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . . 3 ounces 
Sodium Carbonate, monohydrated . . . . . . . . . . . . 5 ounces 
Glycin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ounce 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . 11<1 oz. 30 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . • 60 grains 
Add cold water to make . . . . . . . . . . . . . . • . . . • . 3 2  ounces 

750.0 ml 
90.0 grams 

150.0 grams 
30.0 grams 

9.5 grams 
4.0 grams 
1 .0 liter 

For warm tones, d i l u te I part stock solut ion with 3 parts water and develop 
prints 21/2 to 3 minutes at 68 ° F ( 20° C ) .  

For very warm tones and more open shadows, di ute I part stock sol ution with 
6 parts water, giving prints 3 to 4 t imes normal exposure and 2 1/2 to 5 minutes' 
development. Because of di lution of the developer, solution will exhaust more 
rapidly and w i l l  require more frequent replacement. 

SOFT-WORKING PAPER DEVELOPER GAF 1 20 

This is a soft-working developer. primari ly intended for portrait  work where soft 
gradation is requi red. 

STOCK SOLUTION 

Water ( 1 2 5 ° F  or 52° C) . . . . . . . . . . . . . . . . . . . . . 24 ounces 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1/<i oz. 70 grains 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . .  1 oz. 88 grains 
Sodium Carbonate, monohydrated . . . . . . . . 1 oz. 88 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . . 27 grains 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 3 2  ounces 

750.0 ml 
1 2.3  grams 
36.0 grams 
36.0 grams 

1 .8 grams 
1 .0 liter 

For use, d i l ute I part stock sol ution with 2 parts water. Normal developing 
time, 1 1/2 to 3 minutes at 68°F ( 20°C ) .  
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TWO-TRAY PRINT DEVELOPMENT 
While the  majority of  photographic prints can  be  prepared most conveniently by 
development in a single solut ion, some occasions are often met in which the 
crit ical nature of the subject requires a degree of control over contrast that is not 
norma l ly avai lable.  Jn such instances the two-tray print development procedure 
can be em ployed to good advantage, for it  perm its control over print gradation 
that cannot be obtained by usual variat ions of exposure and developing time. 

The two-tray procedure involves the use of two separate developing sol ut ions, 
usua l ly  a soft-working formula,  such as GAF 1 20, and a bri l l iant-working devel
oper, l ike G A F  1 30-though some workers prefer the combinat ion of GAF 1 20 
and 1 25 .  Development is begun in one solution and completed in the other, the 
first developer used having the greater effect. This procedure is particularly help
ful in producing full-scale prints which exhibit well modulated gradation in  both 
highl ight and shadow. 

METOL-HYDROQ UINONE DEVELOPER GAF 1 25 
This formula is recommended for most high quality enlarging papers, and can 
also be used for development of roll, pack and sheet film when bril'liant negatives 
a re desired. 

Water ( 1 25 ° F  or 52° C) . . . . . . . . . . . . . . . . . . . . . 24 ounces 750.0 ml 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 grains 3 .0 grams 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . . 1 112 ounces 44.0 grams 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . .  14 oz. 60 grains 1 2.0 grams 
Sodium Carbonate, monohydrated . . . . . . . . . . . .  2 1/i ounces 65.0 grams 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . . 30 grains 2.0 grams 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 32 ounces 1 .0 liter 

PAPER DEVELOPM ENT: Dilute l part stock solu t ion with 2 parts water. 
Develop l to 2 m inutes at 68 ° F ( 20° C ) .  For softer and slower development di lute 
l to 4 and develop I V2 to 3 minutes at  68° F ( 20° C ) .  For greater bri l l iance, 
shorten the exposure s l ight ly  and lengthen the development t ime. For greater soft
ness, lengthen the exposure sl ightly and shorten the development t ime. 

F I LM D EVELOPM ENT: Dilute I part stock solut ion with l part water and 
develop 3 to 5 m inutes at 68 ° F ( 20°C ) .  For softer resul ts. d i l ute I to 3 and 
develop 3 to 5 minutes at  68 ' F ( 20° C ) .  

U NIVERSAL PAPER DEVELOPER GAF 1 30 
This formula is a universal developer for all  projection and contact papers. I t  
gives rich black tones with excellent brill iance and detail .  G A F  1 30 provides 
unusual lat i tude in  development and is clean-working even with long developing 
t imes. 

STOCK SOLUTION 

Water ( 1 2 5 ° F  or 52° C) . . . . . . . . . . . . . . . . . . . . . 24 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32  
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . . 1 3/.i 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . .  1/<i oz. 50 
Sodium Carbonate, monohydrated . . . . . . . . . . . .  2 1/z 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . . 80 
G lycin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 oz. 50 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 3 2  

ounces 
grains 
ounces 
grains 
ounces 
grains 
grains 
ounces 
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The prepared stock solution is clear but sl ight ly colored. The coloration in 
this case does not indicate the developer has deteriornted or is unfit fo1· use. 

For use, dilute 1 part stock sol ut ion with I part water. 
Normal developing time at 68 ' F ( 20°C )  ( l/2 to 3 min utes. 
G reater contrast can be obtained by using the developer stock sol u tion ful l  

strength. Soft results can be obtained by di luting I part stock sol u t ion wi th 2 
parts water. 

WARM-TONE PAPER DEVELOPER GAF 1 35· 
This developer is recommended for rich, warm-b!ack tones with chloride and 
bromide papers. 

STOCK SOLUTION 

Water ( 125°F or 52° C) . . . . . . . . . . . . . . . . . . . .  . 24 
Metol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 24 
Sodium Sulfite, desiccated . . . . . . . . . . . . . .  34 oz. 20 
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . 96 
Sodium Carbonate, monohydrated . . . . . . . 34 oz. 20 
Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 3 2  

ounces 
grains 
grains 
grains 
grains 
grains 
ounces 

750.0 ml 
1 .6 grams 

24.0 grams 
6.6 grams 

24.0 grams 
2.8 grams 
1 . 0  l iter 

For use, di lute 1 part stock solution with 1 part water. A properly exposed 
print will be ful l y  developed at 68°F (20°C) in about I V2 to 2 minutes. Com
plete development may be expected to take slightly longer with rough-surfaced 
papers than with semi-glossy or luster-surfaced papers. For greater softness, dilute 
the bath with water up to equal quantit ies of developer and water. To increase 
the warmth, add bromide up to double the amount in the formula. The quantity 
of bromide specified i n  the formula, however, assures rich, warm, well-balanced 
tones. 

ACID HARDENING FIXING BATH GAF 201 
This hardenin.g fixing bath foi- use with either film or paper may be stored in
definitely and used repeatedly unti l  exhausted. If the  fixing bath froths, turns 
c loudy, or takes longer than 10 minu tes to fix out completely, i t  must be replaced 
by a fresh solution. 

SOLUTION 1 
Water ( 1 25 °  F or 52° C) . . . . . . . . . . . . . . . . . . .  . 

Sodium Thiosulfate (Hypo) . . . . . . . . . . . . . . . . .  . 

SOLUTION 2 

Water ( 1 2 5 °  F or 52° C) . . . . . . . . . . . . . . . . . . .  . 

Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . .  . 

Acetic Acid (28 % ) . . . . . . . . . . . . . . . . . . . . . . . . . . 

Potassium Alum . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Add solution 2 to I and water to make . . . . . .  . 

1 6  ounces 
8 ounces 

5 ounces 
Y2 ounce 

1 1/2 ounces 
1h ounce 
32 ounces 

500.0 ml 
240.0 grams 

1 50.0 m l  
1 5 .0 grams 
45.0 ml  
1 5 .0 grams 

1 .0 liter 

Dissolve chemicals thoroughly in order given and st ir  rapidly while adding 
Solution 2 to Solution 1. Gl acial Acetic Acid may be d i luted to 28% concentration 
by adding 3 parts of acid to 8 parts of water. Do not di lute for use. Normal 
fixing time 5 to JO minutes at  68°F ( 20° C ) .  
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CHROME ALUM FIXI NG BATH GAF 202 

This hardening fixing bath for use with films in hot weather should be used 
fresh. as it does not reta in its hardening solut ion. 

SOLUTION 1 

Water ( 1 25 °  F o r  52° C) . . . . . . . . . . . . . . . . . . . .  80 ounces 2.5 liters 
Sodium Thiosulfate (hypo) . . . . . . . . . . . . . . . . . . 2 pounds 960.0 grams 
Sodium Sulfite, desiccated . . . . . . . . . . . . . . . . . . . 2 ounces 60.0 grams 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 96 ounces 3 .0 l iters 

SOLUTION 2 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  32  ounces 1 .0 liter 
Potassium Chrome Alum . . . . . . . . . . . . . . . . . . . .  2 ounces 60.0 grams 
Sulfuric Acid (C. P.)* . . . . . . . . . . . . . . . . . . . . . .  1/i ounce 8.00 ml 

''' CAUTLON : Always add the sulfuric acid to the water slowly while st irring, 
and never the water to the acid, otherwise the solut ion may boil and spatter 
the acid on the hands or the face, causing serious burns. 

Slowly pour Sol ution 2 into Solution 1 while rapidly stirring the latter. Do not 
di l ute for use. Do not dissolve the chrome alum at a temperature higher than 
1 50° F ( 66° C ) . Always rinse films thoroughly before fixing at 68 ° F ( 20° C ) .  

NONHARDENING M ETABISULFITE FIXING BATH GAF 203 
This fixing bath is recommended

. 
for use when hardening is not desired, as for 

instance, for greatest accuracy of registration in color work with Reprolith Film. 

STOCK SOLUTION 

Sodium Thiosulfate (hypo) . . . . . . . . . . . . . . . . . . 16 ounces 
Potassium Metasulfite . . . . . . . . . . . . . . . . . . . . . .  2 1/i  ounces 
Add cold water to make . . . .  · . . . . . . . . . . . . . . . . 32 ounces 

475.0 grams 
67.5 grams 

1 .0 liter 

The potassium metabisulfite should be added to the hyro solut ion after i t  gets 
cool. Dilute 1 part stock solution with I part water. Normal fixing time, 5 to J O  
minutes a t  68 °F (20° C ) . 

ACID HARDENING FIXING BATH GAF 204 
This hardening fixing bath for use wi th e i ther film or paper may be stored in
definitely and used repeatedly until exhausted. 

Water ( 1 2 5 ° F  or 52° C) . . . . . . . . . . . . . . . . . . . .  . 

Sodium Thiosulfate (hypo) . . . . . . . . . . . . . . . . .  . 

Sodium Sulfite . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Acetic Acid (28 %) . . . . . . . . . . . . . . . . . . . . . . . .  . 

Borax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Potassium Alum . . . . . . . . . . . . . . . . . . . • . . . . . . .  

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

24 ounces 
8 ounces 

1/2 ounce 
2 \/2 fl.  oz. 

Yi ounce 
1h ounce 
32 ounces 

750.0 ml 
240.0 grams 

1 5.0 grams 
75.0 ml 
1 5.0 grams 
1 5 .0 grams 

1 .0 l i ter 

Dissolve chemicals thoroughly in the order given and stir rapidly. Do not 
d i lute for use. Normal fixing time, 5 to IO minu tes at 68 '' F ( 20 ° C ) . Glacial 
acetic acid may be di l uted to 28% concentration by adding 3 parts of acid to 
8 parts of water. 
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ACI D  STOP BATH GAF 2 1 0  
This solution i s  recommended for use between developer and fixer, t o  prevent 
staining of film negatives and prints. 

Acetic Acid, 28  % pure* . . . . . . . . . . . . . . . . . . . . 1 Vi ounces 
Add cold water to  make . . . . . . . . . . . . . . . . . . . . 32 ounces 

45.0 ml 
1 .0 l iter 

*Glacial acetic acid (99. 5 % ) may be d i l uted to the 28 % c  concentration by 
mixing 3 parts of glacial acetic acid with 8 parts of water. 

CH ROME ALUM HARDENING BATH GAF 21 6 
This bath may be used in place of the regular acetic stop bath to give additional 
hardening to film. It is particularly desirable i n  hot weather, for tropical develop
ment, and for negatives which have to be enlarged wet.  

Potassium Chrome Alum . . . . . . . . . . . . . . . . . . . . 1 ounce 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 ounces 

30.0 grams 
1 .0 liter 

Fi lms should be agitated thoroughly when immersed in the solution. M aximum 
hardening will be obtained with about 3 minutes treatment. 

The solution should be used fresh, as i t  does not keep wel l .  Formation of a 
greenish s ludge is an indication that the solution should  be replaced by a 
fresh bath .  

If  the chrome alum used is  such that a sludge i s  formed when the bath is 
first used, an add i t ion of concentrated sulfuric acid (2 m l  per l iter or 112 dram 
per 32  ounces ) can be made to the solution to overcome this  condit ion. 

SEPIA TONER GAF 221 

This toner is recommended for warm-brown sepia tones. 

SOLUTION 1 (Bleach) 

Water (125° F or 52° C) . . . . . . . . . . . . . . . . . . . . 24 ounces 
Potassium Ferricyanide . . . . . . . . . . . . . .  1 Vi oz. 80 grains 
Potassium Bromide . . . . . . . . . . . . . . . . . .  \4 oz. 35 grains 
Sodium Carbonate, monohydrated . . . . . .  1/2 oz. 70 grains 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 32 ounces 

SOLUTION 2 (Redeveloper) 

Sodium Sulfide, desiccated . . . . . . . . . . . . . . . . • . . 1 Vi oun ces 
Add cold water to make . . . . . . . . • . • . . . • . . . . . 1 6  ounces 

750.0 ml 
50.0 grams 
1 0.0 grams 
20.0 grams 

1 .0 l i ter 

45.0 grams 
500.0 m l  

For use a s  described below, d ilute 1 part Sol ution 2 wi th  8 parts water. 
I MPORTANT :  Be sure to use sodium sulfide, not sodium sulfite ,  i n  com

pou nding the redeveloper. A lso use clean t rays, free from exposed i ron spots 
especial ly  with bleaching bath. Otherwise blue spots may form on prints. 

Pr·ints should be washed thoroughly and then bleached in Solution I unt i l  the 
black image is converted to a very l ight brown color (about 1 minute ) .  Prints 
should then be washed for 1 0  to 1 5  minutes and redeveloped in d i l uted Solution 2.  

Redevelopment should be complete in about I minute .  After redevelopment 
the pr ints should be washed for about 30  minutes and then dr ied. If the toner 
should leave sediment which results in streaks or finger marks on the surface of 
the paper, the print  should be immersed for a few seconds in a 3 % solution of 
acetic acid, after which a I 0-minute wash ing is necessary. 
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HYPO ALUM TON E R  GAF 222 

This toner is recommended for beautiful reddish-brown tones. 

SOLUTION 1 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 ounces 
Sodium Thiosulfate (hypo) . . . . . . . . . . . . . . . . . 1 5  ounces 

SOLUTION 2 

Water 
Silver Nitrate 

SOLUTION 3 

Water 
Potassium Iodide . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

ounce 
20 grains 

1 ounce 
40 grains 

2 3 50.0 ml 
450.0 grams 

30.0 ml 
1 . 3  grams 

30.0 ml 
2.7 grams 

Add Solu t ion 2 to Solut ion I .  Then add Solu t ion 3 to the mixture. Final ly add 
105 grams ( 3 1/2 ounces ) of G AF Potassium Alum to this sol ut ion, and heat the 
ent ire bath to the boiling point, or until su lfurization takes p lace ( indicated by 
a milky appearance of the solut ion ) .  Tone prints 20 to 60 miIVJtes i n  this bath 
at  1 1 O- l 25 ° F ( 43-5 2°C ) .  Agitate prints occasional ly unt i l  toning is complete. 

Care should be taken to see that the blacks are fu l ly  converted before removing 
the prints from the toning bath, otherwise double tones may result .  

NELSON GOLD TONER GAF 223 
E. K. Co., U.S. Patent No. 1 ,849,245 

This formula is suitable primari l y  for professional contact papers .  With th i s  toner 
i t  is possible to obtain a variety of p leasing brown tones by varying the time of 
toning. Prints may be removed from the bath when the desi red color is reached . 

SOLUTION 1 

Warm water, about 1 2 5 °  F (52° C) . . . . . . . . . .  . 
Sodium Thiosulfate (hypo) . . . . . . . . . . . . . . . . . .  . 

Ammonium Persulfate . . . . . . . . . . . . . . . . . . . . .  . 

1 gallon 
2 pounds 
4 ounces 

4.0 liters 
960.0 grams 
1 20.0 grams 

Dissolve the Hypo completely before adding the Persul fate. Stir vigorously 
while adding the Persu lfate .  l f  the bath does not turn milky, increase the tem
perature unt i l  it does. 

Prepare foll owing solution and add i t  ( including precipita te)  slowly to the 
Hypo-Persulfate solut ion whi le  stirring the latter rapidly .  Bath must be cool when 
these solut ions are added together. 

Cold water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Silver Ni trate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sodium Chloride . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

2 ounces 
75 grains 
75 grains 

64.0 ml 
5.2 grams 
5 .2  grams 

Note : The Si lver N i trate should  be dissolved completely before adding Sodium 
Chloride. 
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SOLUTION 2 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Gold Chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

8 ounces 
15 grains 

250.0 m l  
1 .0 gram 

For use, add 4 ounces ( 1 25 ml ) of Solution 2 slowly to Solution I while 
stirring the latter rapidly. 

The bath should not be used until after it  has become cold and has formed 
a sediment. Then pour off the clear l iquid for use. 

Pour the clear solution into a tray standing in a water bath and heat to l 10°F 
( 43 ° C ) .  The temperature, when toning, should be between 1 00 and I I 0°F ( 3 8  
and 43' C ) .  Dry prints should b e  soaked thoroughly in  water before toning. 

Keep at hand an untoned black-and-white print for comparison during toning. 
Prints should be separated at a l l  times to insure even ton ing. 

When the desired tone is obtained, rinse the pr ints in cold water. 
After all prints have been toned, return them to the fixing bath for five minutes, 

then wash for one hour in running water. 
The bath should be revived at i ntervals by the addition of further quantities 

of the gold Solution 2. The quantity to be added will  depend upon the number 
of prints toned and the time of toning. For example, when toning to a warm 
brown, add 1 dram ( 4 ml ) of solution after each fifty 8 x I 0 prints, or their 
equivalent, have been toned. Fresh sol ution may be added from time to time 
to keep the bath up  to the proper volume. 

GOLD TONER GAF 231 

This formula gives a range of red tones to sepia-toned prints, the  br i l l iance of 
the tone depending on the paper used. On some papers bri l l iant chalk red tones 
can be formed. If  desired, deep blue tones may also be obtained with this formula 
by using black-and-white prints instead of prints that have first been sepia-toned. 
U nusual effects of mixed tones of blue-black shadows and soft reddish highlights 
can be produced by using prints which have been partially toned in a Hypo Alum 
sepia-toner. 

For Red Tones : Prints must first be bleached and processed by the sulfide re
development method ( see GAF 221 ) .  After washing, place prints in above solu
t ion unti l  toning is complete ( requires 15 to 45 minutes ) .  For redder tones one
half the specified amount of Thiocyanate may be used. 

For Deep Blue Tones: Omit sepia-toning operation and place wel l-washed 
black-and-white prints d i rectly in above toning solut ion.  

For M ixed Tones:  Prints should be incompletely toned in a Hypo Alum 
Toner, such as GAF 222, and washed before treatment in above solution. 

Water (125 ° F  or 52° C) . . . . . . . . . . . . . . . . . . . . . 24 ounces 
*Ammonium Thiocyanate . . . . . . . . . . . . . . . . . . . 3 Yz ounces 
tGold Chloride, 1 % Solution . . . . . . . . . . . . . . . . 2 fl. ounces 
Add cold water to make . . . . . . . . . . . . . . . . . . . . 32 ounces 

* May be substituted by: 

Sodium Thiocyanate . . . . . . • . . . . . . . . . . . . . . . . . 3 %  ounces 
or 

750.0 ml 
1 05.0 grams 

60.0 ml 
1 .0 liter 

1 1 0.0 grams 

Potassium Thiocyanate . . . . . . . . . . . . . . . . . . . • . • 41h ounces 1 3 5.0 grams 

tThe contents of a 15 grain bottle of G A F  Gold Chloride d issolved in 3 1/2 oz. 
of water wil l  make a 1 % solution. 
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IRON BLUE TONER GAF 241 
Producing bri l l iant blue tones, this formula is suitable for some projection papers. 

Water (125 ° F  or 52° C) . . . . . . . . . . . . . . . . . . . . . 1 6  ounces 500.0 m l  
Ferric Ammonium Citrate . . . . . . . . . . . . . . . . . . .  Y-1 ounce 8.0 grams 
Potassium Ferricyanide . . . . . . . . . . . . . . . . . . . . .  Y-1 ounce 8.0 grams 
Acetic Acid, 28 % . . . . . . . . . . . . . . . . . . . . . . . . . .  9 ounces 265.0 ml 
Add cold water to make . . . . . . . . . . . . . . . . . . . .  32 ounces 1 .0 liter 

Solution should be prepared with distil led water if possible. If  enameled iron 
trays are used, no chips or cracks in the enamel should be present or spots and 
streaks may appear in the print.  

Prints for blue toning should be fixed in plain, non-hardening hypo bath (which 
should be kept a t  a temperature of 68 ' F  (20'C) or under to avoid undue 
swel l ing ) .  When prints have been fully toned in the above solut ion, they will  be 
greenish in  appearance, but will be easi ly  washed out to a clear blue color when 
placed in running water. 

The depth of the blue toning will vary somewhat with the quality of prints 
toned in it , l ight-toned prints generally toning to the l ighter blues. Some inten
sification of the print usually occurs in toning; consequently, prints should be 
sl ightly l ighter than the density desired in the final toned print. 

Wash water should be acidified sl ightly with acetic acid, s ince the blue tone 
is considerably weakened when wash is quite soluble in alkaline solut ions and 
water is alkaline. Pleasing variations in the tone can be obtained by bathing the 
washed prints in  a 1/2 % solution (5 grams per l i te r )  of Borax which produces 
softer, blue-gray tones, the extent depending on the length of treatment. 

MONCKHOVEN'S INTENSIFIER GAF 331 
For Reproduction Films 

This formula gives very great intensification and contrast for line drawing and 
half-tone reproduction work. 

SOLUTION 1 

Potassium Bromide . . . . . . . . . . . . . . . . . . . . . . . .  . 
*Mercuric Chloride . . . . . .  ., . . . . . . . . . . . . . . . . . 
Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

SOLUTION 2 

Cold water 

3/i ounce 
� ounce 
32 ounces 

32 ounces 

23.0 grams 
23.0 grams 

1 .0 liter 

1 .0 l iter 
* Potassium Cyanide . . . . . . . . . . . . . . . . . . . . . . . . � ounce 23.0 grams 
Silver Nitrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,4 ounce 23.0 grams 

'''WARNING : Because of the deadly poisonous nature of this intensifier, i t  
should be used with care and bottles containing it  should be sui tably marked. 
Never mix cyanide solutions with acids or use them in poorly ventilated rooms. 
Discard waste solutions into running water. 

The s ilver nitrate and the potassium cyanide should be dissolved in separate 
lots of water, and the former added to the latter unt i l  a permanent precipitate is 
produced. The mixture is allowed to stand 15 minutes, and after filtering, forms 
Solution 2. 

Place negatives in  Solution 1 until bleached through, then rinse and place in 
Solut ion 2. If intensification is carried too far, the negative may be reduced with 
a weak solution of hypo. 
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C H ROMIUM I NTENSIFIER GAF 332 
This formula is recommended because it is convenient in use and gives permanent 
results. The degree and character of i n tensification can be controlled to an extent 
by modification of the developing time used for the redeveloper. 

Cold water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 ounces 
Potassium B ichromate . . . . . . . . . . . . . . . . . . . . . . 1 3 5  grains 
Hydrochloride Acid (C.P.) . . . . . . . . . . . . . . . . . . . 1 .6 drams 

1 .0 l i ter 
9.0 grams 
6.0 ml 

Immerse negatives in th is solution until  bleached, wash for 5 minutes in run
ning water, and redevelop in bright but diffused light in a Metol Hydroquinone 
developer such as GAF 47. Negatives should then be given a 1 5-minute wash 
before drying. Intensification may be repeated for increased effect. 

I f  any blue coloration of the film base is noticeable after intensification, i t  may 
be easily removed by wash ing the film for 2 or 3 seconds in water containing a 
few drops of ammonia, in a 5 %  solution of potassium metabisulfite, or a 5 %  
sol u tion o f  sodium sulfite. This treatment should b e  fol lowed b y  a thorough 
washing in water. 

GREEN TONER GAF 251 
This formula produces rich green tones by combining the effects of iron blue 
toning and sulfide sepia toning. It must, however, be employed carefully and 
with particular a ttention both to the d i rections outl ined below and to cleanliness 
in handl ing prints throughout al l  stops of the process. This formula wil l  work 
with most warm-tone Bromide papers, but it would be wise to test the paper 
you select before at tempting production. 

SOLUTION 1 

Potassium Ferricyanide . . . . . . . . . . . . . . 1 114 oz. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ammonia .91  S.G. (25 % i n  weight) . . . . . . . . . .  . 

SOLUTION 2 

Ferric Ammonium Citrate . . . . . . . . . . . . . Yi oz. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hydrochloric Acid Cone. 

SOLUTION 3 

3 5  grains 
32 ounces 

3 drams 

30 grains 
32 ounces 

I Yi ounces 

Sodium Sulfide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0  grains 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 ounces 
*Hydrochloric Acid Cons . . . . . . . . . . . . . . . . . . . .  2 1/i drams 

40.0 grams 
1 . 0  l iter 

1 5.0 ml 

17.0 grams 
1 .0 l i ter 

40.0 ml 

2.0 grams 
1 .0 liter 

1 0.0 ml 

* Do not add Hydrochloric Acid to Solution 3 unti l  immediately before use. 

B lack and white prints to be toned should  be darker· and softer than a normal 
print, using approximately 25% over-exposure on the next softer grade of paper. 
Development of the print should be carried out in a suitable developer ( A  1 25 or 
A 1 3 5 )  with particular attention given to avoid under-development. Prints should 
be fixed as usual, thoroughly washed and completely dried before toning. 

Prints to be toned should be first soaked i n  cold water unt i l  limp and then 
placed in Solu tion I unt i l  bleached. This operation should be completed in 60 
seconds or less, and the bleached prints immediately transferred to running 
water where thorough washing ( at least 3 0  minutes)  is effected. 
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Bleached prints ::ire then placed i n  Solution 2 for 45 seconds to I m inute, 
toning being permitted to continue unt i l  the deepest shadows are completely toned. 
Pri nts should then be washed briefly (4 to 6 minutes ) ,  excessive wash ing being 
undesirable in  view of the solubi l i t y  of the blue image. lf wash water is s l ight l y  
a lkal ine. i t  should b e  acidified somewhat w i t h  acetic acid t o  prevent degradation 
of the blue tone during wash ing. 

The bl ue-toned prints are next immersed in Solution 3 u n t i l  the green tone is 
sufficien t l y  strong, the operat ion requ ir ing about 30 seconds. Toned prints should 
then receive a final washing of 20 to 30 minutes i n  neutral or sl ightly acidified 
wash water and dried. Avoid heat and belt drying machines for drying. 

FARM ER'S REDUCER GAF 31 0 
This is a cutt ing reducer for lessening the density of heavy negatives and at the 
same t ime increasing their  contrast. I t  is especia l ly  valuable for reproduction 
films to clear the whites. 

Sodium Thiosulfate (hypo) 

Add cold water to make 

SOLUTION 1 

SOLUTION 2 

Potassium Ferricyanide . . . . . . . . . . . . . . .  1/:z oz. 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

8 
32 

55 

8 

ounces 

ounces 

grains 

ounces 

240.0 grams 

1 .0 liter 

1 9 .0 grams 

250.0 ml 

For use mix one part Solution 2 and four parts Solution I in 32 parts water. 
Sol u t ions I and 2 should be stored separately and mixed immediately before use. 

FLATTENING REDUCER GAF 3 1 1  
This reducer is useful for lessening t he density and contrast of heavy negatives. 

Potassium Ferricyanide . . . . . . . . . . . . . . . . .  loz. 

Potassium Bromide . . . . . . . . . . . . . . . . . . .  1/4 oz. 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

75 grains 

40 grains 

32 ounces 

35.0 grams 

1 .0 liter 

1 0.0 grams 

Bleach in  this solution and after thorough washing, redevelop to desired den
sity and contrast in G A F  47 or other negative developer except fine-grain devel
opers. Then fix and wash i n  usual  manner. Conduct operation in  subdued l ight.  

M ERCURY I NTENSIFI E R  GAF 330 
This intensifier is recommended for increas ing the printing density of thin,  flat 
negatives. 

Potassium Bromide . . . . . . . . . . . . . . . . . . .  1,4 oz. 

*Mercuric Chloride . . . . . . . . . . . . . . . . . . .  1/4 oz. 

Add cold water to make . . . . . . . . . . . . . . . . . . .  . 

''' POISON-DANGER 

35 grains 

35 grains 

32 ounces 

1 0.0 grams 

1 0.0 grams 

1 .0 liter 

Do not di lute  for use. N egatives to be intens i fied must be very thoroughly  
washed first, or yel low stains may resul t  on the intensified negat ive. fmmerse 
negatives in above sol ut ion until thoroughly bleached to the base of the film and 
then wash in water containing a few drops of hydrochloric acid. Redevelop 
bleached negatives i n  5 %  Sodium Sulfite or any standard developer. Surface scum 
which forms d uring storage of the bleaching solution does not affect the bleach 
but  should be removed before using the sol ut ion. 
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PINAKRYPTOL G REEN DESENSITIZER GAF 351 
This solution is  suitable for treatment of exposed films previous to development, 
to permit increased darkroom il lumination and greater safety for film inspection 
during development. 

STOCK SOLUTION 

Pinakryptol Green . . . . . . . . . . . . . • . . . . . . . . . . .  

*Water to make . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 5  grains 
1 6  ounces 

1 .0 gram 
500.0 ml 

* Use of a 50-50 water-alcohol mixture for solution wil l  improve the keeping 
qualities of the desensitizer. 

For use, di lute 1 part stock solution with 10 parts water. Immerse films for 
2 minutes at 68°F ( 20°C)  with room in total darkness, and then transfer to 
developing solution. After 2 minutes development, films may be i nspected for 
10 to 15 second periods at I -minute i ntervals, i l lumination being supplied by 
a yel low-green safel ight ( such as Ansco A6 with I O-watt lamp ) placed 2 to 3 
feet distant. Desensitized films should be developed approximately 50% longer 
in GAF 17 and GAF 47, than nontreated films to obtain comparable gradation 
and shadow detai l .  

I f  preferred, the  same stock solution may be used directly in the  developer i n  
t h e  proportion : 1 part desensitizer, 3 0  parts developer. This procedure should 
not be followed with developers containing more than 1 gram per liter ( 1 5  
grains per quar t )  of hydroquinone. 
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I LFORD, SPEED OF BLACK-AND WHITE FILMS 

ROLL & 35mm E.I. D.I.N. EXPOSURE AND FILM SPEED 

FP4 
HP4 
Pan F 

SH�'<:T FILM 

125  
400 

50 

Commercial Ortho D-80 
T-40 

FP4 Professional 1 2 5  
HP4 Professional 400 

MOTION PICTURE FILM 
FP4 Negative D-125  

T- 1 00 
Mark V Negative D-250 

T-200 
Pan F Negat ive D-50 

T-3 2  

ILFORD BLACK-&-WHITE 
STILL FILMS 

HP-4 E . I .  400 

22 
27 
1 8  

D-20 
T-27 

22 
27 

D-22 
T-2 1  
D-25 

T-24 
D-18  
T- 1 6  

A high-speed black-and-white panchro
matic negative film designed for action 
shots and low-light conditions. I t  is  fine 
grained, has good tonal rei;idering and 
excellent electronic flash compatibi l ity. 
If necessary, it  can be pushed for 
higher E.I. ratings with forced develop
ment. It is avai l able in 3 5mm, 120 rolls 
and standard bul k  3 5mm and sheet film 
sizes. 

FP-4 E. I .  1 25 
A medium-speed all-purpose black-and
white panchromatic film for use where 
difficul t  or abnormal exposure condi
tions exist. The film has wide latitude, 
useful speed, fine grain, and good tonal 
range. It gives a 7 stops over and 2 
stops under lat itude and a micro-thin 
emulsion for high acutance and fine 
detail. Available i n  3 5mm, 1 20, 1 27 
and 620 rolls, and standard bulk 3 5mm 
and sheet film sizes. 

Ilford films h ave good exposure lati
t u de and wi l l  perform well at  their 
nominal speed ratings. However, to ob
ta in  optimum results when using · u ltra 
fine-grain, or high energy developers, 
E.I. ratings should be adjusted to com
pensate for variations in processing. 

The developer time/film speed rat
ings shown in the table· are designed 
to produce negatives of average con
trast when processed i n  a spiral tank 
at  a temperature of 68°F with the tank 
agitated continuously for the first  ten 
seconds, and for ten  seconds of each 
minute of development time thereafter. 
By using diluted developers, further 
acutance can be obtained, and such 
d ilution will improve subjects with an 
extreme brightness range. By using this 
method, shadow and high light densities 
can be retained while keeping the nega
tive sufficiently contrasty to produce 
bril l iant prints. Dilute developer shoul d  
be used once a n d  then discarded. 

PAN F E. I .  50 
A n  ul tra-fine-grain black-and-white pan
chromatic film for large blowups with 
maximum acutance. I t  gives optimum 
results u nder both artificial l ight and 
daylight conditions. Its  fi ne grain and 
wide exposure latitude make it ideal 
for portraits, still l ife, nature studies:· 
and other critical uses. When high 
speed is  of secondary importance and 
extreme detail is  required, Pan F would 
be  the choice as against a faster film. 
I t  is available in 35mm and 120 rolls, 
as well as standard bu lk  film sizes. 

COMMERCIAL ORTHO 
Commercial Ortho is a fast orthochro
matic film of medium contrast and fine 
grain. It is a general-purpose film for 
the commercial studio, i ntended par
t icularly for photography by artificial 
l ight, but recommended for any type of 
commercial work where high speed 
and good contrast is desirable .  It is also 
suitable for copying continuous-tone 
monochrome originals. 
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I LFOLITH 
I lfolith IH4 is a high-contrast ortho
chromatic graphic arts type of film for 
high quality screen and l ine  negatives. 
Although primarily designed for use in 
photomechanical reproduction, i t  is also 
suitable wherever image modification, 
posterization and other special effects 
are required. The film provides ex
tremely high definition, and can repro
duce fine line work with fidelity. It i s  
available i n  sheet film sizes 4x5, 5x7 
and 8xl0.  

PROCESSING ILFORD FILMS 
It  is recommended that  for best results 
I l ford developers should be used to pro
cess Ilford films. However, for con
venience, in  the table below, other pop
ular developers have been listed. 

Developer 

ID l 1 
or 
D76® 

Microphen 

Perceptol 
or 
M icrodol X 

RECIPROCITY 

ILFORD PAN F 

ASA 

50 
50 
50 

80 
80 
80 

25 
32 
3 2  

Dilution 

None 
1 + 1 
1 + 3 

None 
1 + 1 
1 + 3 

None 
1 + 1 
1 + 3 

Time* 

6 
9 

1 4  

4 
5 
9 

10  
1 2  
1 5  

N o  compensations for reciprocity effect 
is necessary with l l ford FP4 or HP4 
when exposures are between 1/2 and 
1 1 1 000 of a second. Exposure times 
longer than 'h second must be adjusted 
to allow for reciprocity fai lure as 
shown in the table below: 

I LFORD H P4 
Developer 

ASA Dilution Time''' 

ID l l  400 None 7 
or 400 1 + 1 1 2  
D76® 400 1 + 3 20 

650 None 5 
Microphen 650 1 + 1 9 

650 l + 3 1 8  

Perceptol 200 None 9 
or 320 1 + 1 1 3  
M icrodol X 320 1 + 3 2 1  

I LFORD FP4 
Developer 

ASA Dilution Time''' 

I D l l  1 25 None 61/2 
or 1 25 1 + 1 9 
D76® 1 25 1 + 3 1 5  

200 None 5 
M icrophen 200 1 + 1 8 

200 1 + 3 1 1  

Perceptol 64 None 1 0  
or 1 00 1 + 1 1 1  
M icrodol X 1 00 1 + 3 1 6  

*These developing times may be m-
creased up to 50% for additional con-
trast as may be required when using 
diffusion or cold light type enlargers. 

SAFELIGHT 
All  Ilford panchromatic films are sen-
sitive to light of all colors, and there
fore should be handled and developed 
in total darkness. During processing, 
however, l ight from a very dark green 
safelight such as a Kodak Wratten Ser
ies 3 ,  used as recommended by the 
manufacturer, may be used to illumin
ate a clock, but  its direct light must 
not fall upon the film. 

TABLE FOR RECIPROCITY ADJUSTMENT 

Indicated Exposure 
Time/Seconds 

0 . 1  
1 
2 
4 
8 

1 6  
3 2  
64 

1 28 

Actual Exposure 
Time/Seconds 
For llford FP4 

0. 1 0  
1 .2 
2.6 
6.2 

14.5 
35  
8 2  

205 
498 

Actual Exposure 
Time/Seconds 

For llford HP4 

0 . 1 0  
1 . 1  
2 .5  
5 .5  

13  
30 
7 5  

1 9 0  
4 8 8  

®D76 i s  a trademark of the Eashnan Kodak Co. 
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LIFE OF DEVELOPER 
As each roll of film is  processed in a 
given quantity of developer, there is a 
slight decrease of activity in the solu
tion. This must be compensated for 
with each roll that is developed, after 
the first roll to assure complete full 
development. This may be done in one 
of two ways: 1) Additional time may 
be given for each succeeding roll. For 
example, 9 3 6-exposure rolls may be 
processed in one quart of Microphen 
developer, but the time must be in
creased 1 0 %  for each rol l after the 
first .  2} The developer activity may be 

PUSH PROCESSING 
When pictures are taken under adverse 
lighting conditions, it is necessary to 
use higher than normal Exposure In
dexes, by push processing. 

Ilford films can be push processed, 
but as with any film, while a printable 
film can be produced, it will usually 
show an increased granularity, higher 
contrast, a higher fog level than a nor
mally processed negative and a ques
tionable degree of highlight details. 

Developer Dilution ASA 

None 320 
Microphen None 400 

None 650 

1 + 1 320 
Microphen 1 + 1 800 

1 + 1 1 000 

H C- 1 1 0  1 + 7 250 
1 + 7 1 000 

TIME-TEMPERATURE CHART 
When i t  is necessary to  process films 
at temperatures other than those rec
ommended, the chart below will pro
vide the necessary information to com
pensate fqr the new temperature. To 
use the chart, start with the develop
ing time recommended (68 ° F-20°C). 
Locate the point representing this time 

maintained at  a constant level by the 
addition of a replenisher solution. 

Complete information on solution 
capacities and replenishment require
ments is included with each package of 
Microphen or Perceptol developer and 
replenisher. 

ACTIVITY LOSS 
COMPENSATION CHART 
When developer instructions refer to 
an  increase in time of 1 0 %  for each 
additional roll, the chart below al lows 
you to read the new time directly below 
the original time. 

These characteristics will vary depend
ing upon subject matter and the amount 
of forced processing. The following 
table suggests some starting points from 
which to work. Critical work should be  
protected by shooting specific tests i n  
advance s o  that predictable results can 
be obtained. 

The table is based upon the use of a 
spiral reel developing tank and inter
mittent agitation 10 seconds/ minute at 
68°F. 

. 

FP4 

Time 

9 
1 3  
1 7 
1 2  
20 
30 

7 Y2 
1 6  

HP4 

ASA Time 

800 71/2 
1 600 1 7 
3200 25 

800 1 1  

800 9Yi 
3 200 1 6  

on the 20°C line (note the row o f  fig
ures in the center of the chart). Follow 
the diagonal l ine corresponding to this 
time to the point where i t  crosses the 
horizontal l ine representing · the tem
perature to be used. The new develop
ing time is shown vertically below the 
intersection. 
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Example: If 10 minutes at 20°C is 
the recommended time, the time at 

22°C will be SI,,(i minutes; at l 8 °C, i t  
will b e  1 2  minutes. 

24'�-������--.--.c-m--.--rr T ' � r-. .  ,-- T"' 75·· · c  

20' 

minutes development 
Assessment of the results wi l l  indi

cate what can be accomplished vs. what 
is acceptable. 

Additionally, the following informa
tion is  based on data published by the 
manufacturers of the developers shown. 

Developer Dilution ASA 

None 200 
Acufine 1 + 1 200 

1 + 3 200 

Acu - 1  1 + 5 
1 + 1 0  250 

Ethol T.E.C. 1 + 15 3 20 

Ethol Blue 1 + 30 320 
1 + 60 3 20 

Ethol UFG None 3 20 
1 + 5 320 

'F 

70 ' 

68 

6 5 

60  

It is suggested that anytime a new film/ 
developer combination is tried for the 
first time, the photographer pre-test 
and determine if the results obtained 
meet his requirement and expectations. 

FP4 HP4 

Time ASA Time 

4(1) 1 600 8(2) 
8(1)  1 600 1 6(2) 

1 6( 1 )  1 600 32(2) 

1000 1 2 \6  
9(2) 

10  1 000 1 5 (2) 

3 1200 6 Y2 
6 

3 \6 1 000 5 \4  
8 V<i  1000 1 3  

( l ) Manufacturer recommends a 5 0 %  increase i n  time for 1 20 roll film. 
(2) Manufacturer recommends a 25 % increase in t ime for 1 20 roll f i lm. 

There is no guarantee or endorse
ment of the performance of these de
velopers or the accuracy of the times 
given. It is  recommended that the 
manufacturer be contacted if you re
quire further information on their prep
aration and use. 

Also, if  you are switching to llford 
film from another brand of film, the 
ASAI developer I time / temperature pro
cedures you have already establ ished 
for films with comparable basic speed 
ratings represent excellent starting 
points from which you can make 
changes if you· find them necessarv. 
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FIXING AND WASHING 
After development, I l ford fi lms should 
be rinsed in water or a stop bath and 
then fixed in  an acid fixer and hard
ener. The time recommended by the 
fixer manufacturer will be satisfactory. 

After fixing, l lford film should be 
thoroughly washed in running water for 
1 5  to 20 minutes. A final rinse in water 
to which a wetting agent has been 
added will aid rapid and u niform dry
ing. 

LITH FILM PROCESSING 
Ilfolith I H 4  l i th  fi lm should be pro
cessed in I l ford SX200 developer. G en
erally high contrast lithographic fi lms 
are tray developed by inspection using 
a red safelight (llford LR9 1 5 ,  Kodak 
Wratten IA or equivalent). When pro
cessing a fine line negative, it is recom
mended that a properly exposed film be 
developed for 21/i to 3 minutes at  68 ° F 
with gentle agitation. Development time 
may vary widely with different devel
oper dil utions for the achievement of 
special effects. Fixing and washing 
should follow the usual procedure as 
outl ined in  the paragraph above. Ma
chine p rocessing can be determined by 
test, and using the recommendations of 
the machine manufacturer. 

I LFOBROM 
Ilfobrom is a premium quality l ine of 
black-and-white bromide enlarging pa
pers. They have r ich blacks, clean 
whites and a full gray scale. There are 
a variety of surfaces and contrasts to 
enable the operator to work with either 
condenser or diffusion enlargers. Grades 
are spaced at  0.2 logarithmic exposure 
units between each of the six contrast 
grades 0 to 5 .  Speed is constant from 
grade to grade and batch to batch. This 
permits the changing of contrast grades 
without changing exposure time except 
that grade 5 is lh the standard speed. 

There is no batch-to-batch variation 
i n  either image color or base tint, and 
the base is such that clean bright prints 
can be expected. There is no variation 
of contrast due to changes in  exposure 
time. 

There are six double weight character 
surfaces: glossy, semi-matt, matt, vel
vet stipple, velvet lustre, and rayon. 
Single weight glossy is available in 
standard sheet and roll sizes. 

ILFOSPEED 
l l fospeed is a polyethylene resin-coated 
enlarging paper. The speed, uniform 
contrast grade spacing and other photo
graphic characteristics are the same as 
those of I l fobrom enlarging paper. The 
same image characteristic of clean 
whites and rich blacks occur as in  I l fo
brom. The basic difference is that l l fo
speed can be processed and dried 
quickly because solutions cannot pene
trate the waterproof polyethylene resin 
coating, eliminating the need for ex
tensive washing and drying. l lfospeed 
comes in the same six contrast grades 
as Ilfobrom, and is supplied in glossy, 
silk and semi-matt surfaces in standard 
sheet and rol l sizes. This material 
should not be ferrotyped, the glossy 
surface is inherent in the resin coating. 
J l fospeed paper when used with Jlfo
speed developer, I l fospeed fi xer and the 
J lfospeed 4250 dryer makes up the Ilfo
speed system which produces high qual
ity prints in four minutes. 

ILFOBROM PROCESSING 
Ilfobrom enlarging paper is exposed 
and processed in essentially the same 
way as other enlarging papers. While 
other paper developers can be used, 
Bromophen developer is recommended 
to bring optimum results. 

SPEED 
Ilfobrom is a medium speed paper de
signed for enlarging, but with proper 
i l lumination, it  can also be used for 
contrast printing. 

SAFELIGHT RECOMMENDATIONS 
A l ight brown safelight such as the 
Ilford 902 or Kodak Wratten OC 
should be used when processing Ilfo
brom enlarging paper. 

PROCESSING 
Ilfobrom may be developed in  1 to 3 
minutes is a standard paper developer 
such as Bromophen at 68°F.  Bromo
phen is a Phenidon-Hydroquinone pa
per developer. In use, the photographic 
image appears quickly and then density 
increases slowly to allow accurate con
trol of print qual i ty .  

A standard acid short sto;> bath 
should be used between the developer 
and fix to avoid staining or streaking 
the print. 
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Ilfobrom should be fixed for 10 min
utes in a fixer recommended for use 
with. photographic paper. Then, prints 
should be thoroughly washed in  run
ning water at  68° to 75°F, for a mini
mum of 30 minutes. 

Ilfobrom prints can be heat dried or 
ferrotyped in  the normal manner. P rints 
which are to be air dried rather than 
ferrotyped should be wiped to remove 
any excessive moisture in order to pre
vent the formation of drying marks. 

I LFOSPEED PROCESSING 
Ilfospeed paper is a polyethylene resin
coated paper specially made for rapid 
processing and drying. For optimum 
quality, Ilfospeed developer and Ilfo
speed fixer are recommend.ed. 

SPEED 
Ilfospeed is  a medium-speed enlarging 
paper that has essentially the same 
speed as Ilfobrom papers. 

SAFE LIGHT 
A light brown safelight such as the Tl
ford 902 of Kodak Wratten OC shuld 
be used for the processing of Ilfospeed 
paper. 

PROCESSIN G  
With Ilfospeed developer, a phenidone
hydroquinone formula, the image ap
pears after six seconds and is ful ly  de
veloped in  one minute at 68°F (20°C). 
Development should be followed by a 
brief water rinse. Then the Ilfospeed 
print should be immersed in Jlfospeed 
fixer for just 30 seconds. After fixing, 
I lfospeed prints need only two min
u tes' washing for permanence. 

Since the surface characteristic of 
T lfospeed paper (including glossy) is a 
function of the resin coating, prints 
should not be ferrotyped. All J lfospeed 
p rints shoul d  be dried in the I lfospeed 
4250 dryer or equivalent, or air dried. 

I LFOPRINT 
The Ilfoprint System of stabilization 
papers, chemicals, and processors has 
been designed to work together to  pro
vide simple, fast and economical means 
of producing quality prints. With Ilfo
print it is possible  to process as S x ! O  
print in just 1 0  seconds where print 
permanence is not critical. 

Ilfoprint papers have a special de
veloping agent incorporated into the 

emulsion. After a print is exposed in an 
enlarger, a contact printer or other de
vice, i t  is fed into the Jlfoprint proces
sor. Within the processor, rollers evenly 
apply an activator to develop the print, 
and a stabilizer to stop development 
action to make the print semi-perma
nent. The finished print is ejected from 
the machine in a damp-dry state. The 
papers yield a neutra l  black image tone 
on a bright white background. The pa
pers are available in glossy, semi-matt 
and velvet stipple surfaces, in  three 
weights, double, single and document, 
and in both projection and contact 
speeds. 

PROCESSING 
Ilfoprint papers are  processed in stabili
zation machines such as the Ilford 
Super 1 2  (for prints up to 12 inches in 
width) and the Tlford Super 24 (for 
prints up to 24 inches wide). Two 
chemical solutions are used: Ilfoprint 
Activator and Ilfoprint Stabilizer. Both 
are supplied in quart sized plastic bot
t les at  working strength. The bottles fit 
the system to maintair. correct solution 
levels, and the chemicals are supplied 
in bulk for h igh volume users. One 
quart of activator and stabilizer wi l l  
satisfactorily process approximately 200 
to  400 8 x 1 0  prints. 

PRINT PERMANENCE 
The life of a finished Tlfoprint stabiliza
tion print is dependent u pon its storage 
and use conditions. If  finished prints 
are continuously exposed to direct sun
light or other strong soL1rces of u l tra
violet light, image, or background deg
radation may become apparent in a 
matter of days. Al ternately, processed 
prints stored away from light and high 
humidity conditions wil l  remain in 
good condition over a period of many 
months. 

If required, I l foprints can be made 
permanent by conventional fixing, wash
ing, and drying after leaving the pro
cessor. 

SAFELIGHT 
Ilfoprint projection speed papers must 
be  handled in  a light brown safelight, 
such as the l lford 902, or the Kodak 
Wratten OC. Contact speed papers may 
be  used in subdued room light as long 
as there is no predominance of fluor
escent illumination. 
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ILFORD PAN F FILM 
Fine G rain Black-&-White 
35mm Film and 1 20 Roll Film 

G E N E RAL PROPERTIES 
Pan F film is  a fine grain panchro
matic emulsion which is recommended 
for artificial light and daylight photog
raphy, particularly where sharpness and 
lack of grain are more important than 
film speed. 

WEDGE S PECTROGRAM 
Wedge spectrogram to tungsten light 
(2850 K). 

The fine grain and wide exposure l ati
tude of Pan F make i t  an ideal film 
for reversal processing. Warm tone 
transparencies are produced on reversal. 

Available in  1 20 rol l film and 3 5mm 
magazines and long rolls. 

FILM S PEED 
ASA 50; DIN 1 8  

METER SETTINGS: Meter calibra
tion-(See "Development") 

35 40 115 50 S5 GO 65 

U .V 
RECIPROCITY CHART 

B l u e  G reen 

40 

35 

30 

2 5  
<f) "O c 8 20 
Q) <f) 
'= 
Q) 1 5  E 
� 1 0  ::J <f) 0 0. x Q) 5 ;:; 
� 
0 u 
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RECIPROCITY CHARACTERISTICS 
Pan F is designed so that maximum 
emulsion speed is obtained over the 
range of exposure t imes normally used 
in photography-from 1 / 2  to 1 / 1 000 
second. At extremely long or very short 
exposure t imes, the nominal  exposure 
-obtained from an exposure meter or 
guide-should be increased to compen
sate for the falling off in film speed due 
to the reciprocity effect. The graph 
shows the relationship between the 
nominal exposure t ime and that which 
should actually be given in practice. 

For extremely short exposures, such 
as 1 / 1 0,000 second, the lens aperture 
should be opened by 1 / 2  stop over the 
indicated setting. 

Filter 

F ILTER FACTORS 
The factors quoted below give a prac
tical guide to the increase in exposure 
necessary when using the filters listed. 
Daylight factors may vary with angle 
of the sun and the time of day. In the 
late afternoon, or  in  the winter months 
when the daylight contains more red 
l ight, the factors for green and b lue 
filters may have to be slightly increased. 
Factors for tungsten light are based on 
an  average tungsten source which has  a 
color temperature of 2850 K. The filter 
factors are intensity scale factors, but  
for most purposes exposures can be i n
creased by either using a l arger aper
ture or a slower shutter speed. 

Daylight Tungsten 

Light Yellow (K l )  (Kodak Wrattcn® #6) 
Medium Yellow (K2) (Kodak Wratten #8) 
Dark Yellow (G) (Kodak Wratten # 1 5) 

1 .5 
2 .0  
2 .0  
3 .5  
6.0 
7 .0  
6 .0  

1 .25  
1 . 5 
1 .5 
4 .0 
4.0 

Light Yellow-Green (Xl )  (Kodak Wratten # 1 1 )  
Tricolor R e d  (A) (Kodak Wraten #25) 
Tricolor Blue (C5) (Kodak Wratten #47) 
Tricolor G reen (B) (Kodak Wratten #58) 

SAFE LIGHT 
Pan F should be handled and developed 
in total darkness. A Kodak Wratten 
Series 3 safelight (very dark green) may, 
however, be used provided that no di
rect light is allowed to fall on  the film. 

PROCESSI N G  

Development 

The characteristic curves show a range 
of development times in II ford ID/ 1 1  
(D76® type) and the contrast t ime 
curves show how contrast varies with 
development time i n  different develop
ers. 

I f  Pan F is  developed in Ilford Mic
rophen developer a speed increase of 
about \/2 a stop can be obtained. For 
the finest grain, Pan F should be de
veloped in I lford Perceptol . When the 
film is to be developed in M icrophen 
or Perceptol (full strength) the meter 
settings quoted below shoul d  be used. 

Meter Settings Microphen 

ASA 
DIN 

80 
20 

Perceptol 

2 5  
1 5  

1 3 .0 
6.0 

The development times will  depend 
on the contrast requ ired. Contrast is 
measured in terms of G,  that is the 
slope of the straight l ine joining the 
point on the characteristic curve 0. 1 
above fog density a nd the point 1 .5 log 
exopsure u nits away. 

A negative developed to a G of 
about 0.55 is satisfactory for most pur
poses. In some cases a slight ly harder 
negative may be required, for example 
when using a cold cathode enlarger, 
and in  such cases a G of 0.70 is recom
mended. The following table give,s de
velopment times in minutes for proces
sing in a spiral tank at 68°  F (20° C) 
with agitation for the first 10 seconds 
of development, and for 10 seconds 
every minute for the remainde:· of the 
development t ime. 

llford Developer GO.SS 

ID- 1 1  (D-76® type) 6 
M icrophen 4 
Perceptol 1 0  

G0.70 

9 
6 

1 5  

When continuous agitation i s  given
as i n  a tray or with some types of de-

@D76 is a trademark of the Eashnan Kodak Co. 
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DEVELO PMENT TIMES (minutes)-intermittent agitation 

llford Developer Dilution 

ID- 1 1  (D-76® type) 1 + 1  
1 + 3 

M icrophen 1 + 1 
1 + 3 

Perceptol 1 + 1  
1 + 3 

veloping tanks-the development times 
should be reduced by one quarter. 

Development of Pan F in di luted 
Perceptol achieves further actuance. Di
lute development is particularly suitable 
for subjects with long tonal scales
shadow and highlight densities are re
tained while negatives are sufficiently 
contrasty to produce bright prints. Di-

FIXATION 
After development the film should be 
rinsed and then fixed i n  a n  acid fixer, 
such as Ilfospeed Fixer, which fixes the 
film in  2 m inutes. If a hardening fixer 
i s  required, the fixing time should be 
3 to 5 minutes. 

CONTRAST I N DEX CURVES 
Contrast I ndex curves for Pan F with 
i ntermittent agitation give the average 
gradient over a range of 1 . 5  log expo
sure units from a point 0 . 1  above fog. 

1 . 0  

0 . 8  

0 . 6  

0 . 4  
1(.'.J 

� 0 2  

c 
0 u 

. i 

I 
I 

I i 
2 4 6 8 

m i n u tes development 

GO.SS 

9 
1 4  
5 
9 
1 2  
1 5  

G0.70 

1 4  
2 1  
8 
1 4  
1 7  
2 4  

luted developer should be used once 
only and then discarded. 

When using d ilute development tech
n ique with ID- I  I, there is no need to 
alter the film speed. With Microphen 
the film speed must be set to ASA, 
DIN 20. With Perceptol the film speed 
must be set to ASA 32, DJN 1 6 .  

WASHING 
After fixation the fi lm should be thor
oughly washed in running water for 1 5  
t o  2 0  minutes. A final rinse i n  water to 
which Ilford I lfotol or suitable wetting 
agent has been added will aid rapid 
and uniform drying. 

PERCEPTOL .... - I ! 

1 0  1 2  1 4  1 6  

Characteristic Curve for Pan F appears o n  following page 

@D76 is a trademark of the Eastman Kodak Co. 
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CHARACTERISTIC CURVES 

Developed in ID- 1 1  at 20° (68° F) with 
intermittent agitation. 

2 . 0  

re lat ive l o g  exposure 

ILFORD FP4 FILM 
ASA 1 25 
35mm & 1 20 Roll Fi lm 

GENERAL PROPERTIES 

2 

Ilford FP4 films are fine grain medium
contrast panchromatic films with a 
speed rating of 1 25 ASA to daylight. 
FP4 films have a high acutance emul
sion and wide exposure latitude which 
make it ideal for all indoor and out
door photography, particularly when 
giant enlargements are to be made. 
Suitable results can be obtained even 

WEDGE SPECTROGRAM 

I 
+ ! 

3 4 

if it is overe)\posed by as much as six 
stops, or underexposed by two stops. 
Available in 1 20, 220, 1 26, 1 27 and 
620 rolls; and 3 5mm magazines and 
long rolls, and a wide range of sheet 
film sizes. 

FILM SPEED 

M�ter 
Calibration Daylight 

ASA 125 
DIN 22 

Tungsten 

1 00 
21  

l � I 
35 40 45 50 55 60 

U V  B l ue G reen 

Wedge spectrogram to tungsten light (2850 K) 

( Continued on following page ) 
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FILTER FACTORS 
The factors given are i ntensity scale 
factors, but for most purposes expo-

Filter 

sure can be i ncreased either by using a 
larger aperture or a slower shutter 
speed. 

Daylight Tungsten 

Light Yellow (K l) (Kodak Wratten® #6) 
Medium Yellow (K2) (Kodak Wratten #8) 
Dark Yellow (G) (Kodak Wratten # 1 5} 

1 . 5  
2.0 
2.0 
3 .5  
6.0 
7.0 
6.0 

1 .25 
1 . 5  
1 .5 
4.0 
4.0 

Light Yellow-Green (X I )  (Kodak Wratten # 1 1 )  
Tricolor Red (A) (Kodak Wratten #25) 
Tricolor Blue (CS) (Kodak Wratten #47) 
Tricolor G reen (B) (Kodak Wratten #58) 

1 3 .0 
6.0 

RECIPROCITY CHARACTERISTICS 
There is no need to compensate for 
reciprocity characteristics when FP4 is 
given exposure times between 1 /2 to 
1 /  1000 second. Exposure times which 
are longer than 1 /2 second must be 
adjusted to allow for reciprocity failure. 

The graph below can be used to cal
culate the new exposure times allowing 

"' "" c: 

40 

35 

30 

2 5  

3 2 0  
51 
c: 
; 15 L----1-
E ·;:; 

4 6 8 

for reciprocity characteristics. The times 
on the horizontal axis represent the 
estimated exposure times, the vertical 
axis gives the corrected exposure t imes. 

For extremely short exposure times, . 
such as 1 / 1 0,000 second, the lens aper
ture should be opened by 1/2  stop over 
the i ndicated setting. 

10 12 
nominal exposure t ime in seconds 

SAFE LIGHT 
FP4 film shoul d  be handled and devel
oped in total darkness. A Kodak Wrat
ten Series 3 safelight (very dark green) 
can be used for brief inspection during 
processing. 

PROCESSING 
Development 
FP4 is  shown to best advantage if i t  
is  developed i n  either I lford ID- 1 1 ,  a 
D76 type developer, I l ford Microphen, 
or I lford Perceptol. These are fine grain 

( Continued 011 following page) 
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developers-Microphen giving FP4 a 
speed increase of 2/i rds of a stop. 

When FP4 is to be developed in 
Microphen or Perceptol ( fu l l  s t rength) 
the meter settings quoted should be 
used. 

Meter 
Calibration 

ASA 
DIN 

Daylight 

200 
24 

Tungsten 

1 60 
23 

The development t imes given below are 
in  minutes and refer to development 
at  68° F (20° C) using intermittent agi
tation, that is, agi tation for the first 1 0  
seconds o f  development, then for 5 
seconds every minute for the remain
der of the development time. Negatives 
should be developed to a G of 0 .55  
except when a cold cathode enlarger 
is used when a negat ive developed to a 
G of 0.70 is more satisfactory - a 
slightly harder negative giving better 
results with this type of enlarger. 

llford Developer Dilution 

ID- I I (D-76® type) 1 + 1  
1 + 3 

Microphen 1 + 1  
1 + 3 

Perceptol 1 + 1  
1 + 3  

CONTRAST INDEX CURVES 
Contrast Index Curves for ID- 1 1  with 
continuous and i ntermi ttent agitation 

llford Developer 

ID- I I (D76® type) 
Micropl:en 
Perceptol 

GO.SS 

6'h 
5 

1 0  

G0.70 

1 0  
7 1/2 

1 3  

I f  continuous agitation i s  given-as 
in a tray or with some types of devel
oping tanks-three-quarters of the de
velopment time stated should be given. 

Development of FP4 in di luted ID-
1 1 , Microphen or Perceptol further i n
creases the already h igh acutance of 
this film-the greater the dil ution, the 
better the acutance. Dilute development 
is particularly suitable for subjects with 
long tonal scales-shadow and high
l ight densities are retained while nega
t ives are sufficiently contrasty to pro
duce bright prints. With this develop
ment technique film speed is fully main
tained, but  development times h ave to 
be increased. Dil uted developer should 
be used once only, and then thrown 
away. 

GO.SS G0.70 

9 min.  1 4  min. 
15 min.  2 2  min.  

8 min. 13 min. 
1 1  min.  20 min. 

1 1  min. 15 min.  
16 min.  28 min. 

give the average gradient (G) over a 
range of 1 . 5  log exposure units from a 
point of 0. 1 above fog. 

continuous agi
,.
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@D76 is a trademark of the Eastman Kodak Co. 
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FIXING 
After development rinse the film and 
fix i n  an acid  fiixer, which fixes the 
film in 2 minutes. A n  acid hardening 
fixer can be used-it fixes and hardens 
the film in 5 to  10 minutes. 

SENSITOMETRIC CURVES 
Contrast-time curve for Microphen with 
i ntermittent agitation gives the average 

1 . 0  i 
-r---

--t-
-

-0 .  8 ,________,__ -·- --+--�!':,,--;? 
t ,,, ' / 0 . 6  

0 . 4  
IC) 

� 0 2  
c 
0 u 

. .+--- t /'' I I I ' 
t - -� - - t 

2 4 6 

i 
� --

8 
m i n utes development 

Contrast-time curve for Perceptol with 
intermittent agitation gives the average 
gradient over a range of 1 . 5  log expo-

1 . 0  

0 . 8  

0 . 6  

0 .4 

;;; 0 . 2  � 
c 
0 u 

I 

2 4 6 8 
m i nutes development 

WASHING 
After fixing, the film should be thor
oughly washed in running water for 1 5  
to 2 0  m inutes. A final rinse in  water to  
which a wetting agent has  been added 
will aid rapid and uniform drying. 

gradient over a range of 1 .5 log expo
sure units from a point of 0 . 1  above 
fog. 

�r--f-
r - 1-

! I I t -- +-- + 
i ! 

_; - -+-J __ --r--! i ' I 

I i 
10 12 14 1 6  

sure units from a point of 0. 1 above 
fog. 

I I I 
l 

10 12 14 1 6  
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CHARACTERISTIC CURVES 
Developed in ID- 1 1  at  20° C (68° C) 
with in termittent agitation. 

2 . 0 

1.0 

2 
re lat ive loq exposu re 

10 111 1 n  G 0 . 7 0  

3 4 

ILFORD HP4 FI LM 
ASA 400 
35mm & 1 20 Roll Fi lm 

GENERAL PROPERTIES 
HP4 roll film is a medium-contrast, fine 
grain panchromatic film which has a 
speed rating of 400 ASA to daylight. 
It is the ideal film to use under adverse 

lighting conditions-extra speed can be 
gained by developing it in Microphen
and has a particularly good response to 
electronic flash, maintaining film con
trast even for extremely _ short expo
sure times. 

FILM SPEED 
ASA 400 DIN 27 

WEDGE SPECTROGRAM Wedge spectrogram to tungsten light 
(2850 K) 

1 �� 1  
U V  B l ue Green Red 

FIL TEA FACTORS 
The factors given are a practical guide 
to the i ncrease in  exposure necessary 

when using the fi lters listed. The day
l i ght  factors may vary with the angle 
of the sun and the time of the day. In 

Filter 

Light Yellow (K l )  (Kodak Wratten® #6) 
Medium Yellow (K2) (Kodak Wratten #8) 
Dark Yellow (G) (Kodak Wratten # 1 5) 
Light Yellow-Green (X I )  (Kodak Wratten # 1 1 )  
Tricolor Red (A) (Kodak Wratten #25) 
Tricolor Blue (C5) Kodak Wratten #47) 
Tricolor G reen (B) (Kodak Wratten #58) 

Daylight 

1 . 5  
2.0 
2.0 
3 . 5  
6.0 
7 .0  
6 .0  

(Continued on following page) 

Tungsten 

1 .25 
1 .5 
1 .5 
4.0 
4.0 

1 3 .0 
6.0 
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the late afternoon, or in the winter 
months when the daylight  contains 
more red l i ght,  the factors for green 
and blue filters may have to be sl ightly 
i ncreased. The factors for tungsten l ight 
are based on an average tungsten source 

RECIPROCITY CHARACTERISTICS 

40 

35 � 
I 

30 

2 5  
<fl 

u c 8 20 
Q) <fl 
c 
Q) 1 5  � 

E 
·;:; 
l1' 1 0  �· - --�--- - ·- -:;J <fl 0 Q_ x Q) 

5 ti 
l1' 
0 u 

2 4 6 

wh ich has a color temperature of 2850 
K.  The fi lter factors are i ntensity scale 
factors, but for most p urposes expo
sures can be increased by either using 
a larger aperture or a slower shutter 
speed. 

8 1 0  1 2  
n o m i n a l  exposure  t ime i n  seconds 

HP4 i s  designed to give maximum SAFELIGHT 
emulsion speed for the range of ex- HP4 should be developed i n  total dark-
posure times normally used i n  pho- ness. A Kodak Wratten Series 3 safe-
tography-from l second to 1 / 1 000 l ight  (very dark green), may, however, 
second. At extremely long or very short be used provided that no direct l ight  is 
exposure t imes, the nominal exposure- allowed to fall on the film. 
obtained from an exposure meter or 
guide-should be increased to compen- PROCESSING 
sate for  the fall ing off in film speed due DEVELOPMENT 
to the reciprocity effect. The graph The sensitometric curves show a range 
can be used to calculate the new ex- of development t imes in ID- 1 1 ,  a D76® 
posure t imes allowing for reciprocity and the contrast/time c u rves i l lustrate 
characteristics. The times on the hori- how contrast varies in  different devel-
zontal axis represent the estimated ex- opers. An increase in the f i lm speed of 
posure times; the vertical axis gives the H P4 can be obtained if i t  is developed 
corrected exposure t imes. in I!ford M icrophen fine gra i n  devel-

For exposure t imes between 1/ 1 000 oper. 
and 1 / 1 0,000 second, the lens aperture For the finest grain,  H P4 should be 
should be opened up by 1 / 2  stop over developed in  I l ford Perceptol. When 
the i ndicated setting. HP4 i s  to be developed in Microphen 

( Con tinued on following page) 
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or Perceptol (full strength) the meter 
settings quoted below should be used. llford Developer GO.SS G0.70 

Meter 
Settings 

ASA 
DIN 

Microphen 

650 
29 

Perceptol 

200 
24 

The development times given wi l l  de
pend on the negative contrast required. 
Ilford measures contrast in terms of 
G, that is, the slope of the straight 
l ine joining the characteristic curve 0 . 1  
above fog density a n d  a point 1 .5 log 
exposure units away. A negative de
veloped to a G of 0.55 is satisfactory 
for most purposes. In some cases, a 
slightly harder negative may be re
quired, for" example, when using a cold 
cathode enlarger, when a G of 0.70 is 
recommended. 

The table gives HP4 development 
times in minutes for processing in  a 
spiral tank at 68°  F (20° C) with agi
tation for the first l 0 seconds of de
velopment and then for 10 seconds 
every minute for the remainder of the 
development t ime. 

ID- 1 1  (076@ type) 
M icrophen 
Perceptol 

7 
5 
9 

1 0  
7 1h 

1 3  

Where continuous agitation i s  t o  be 
used-as in a tray or some types of 
developing tanks-these t imes should 
be reduced by one-quarter. 

Development of HP4 i n  di l uted ID-
1 1 , Microphen or Perceptol further i n
creases acutance. Dilute development 
is part icularly suitable for subjects with 
long tonal scales-shadow and high
l ight densities are retained while nega
tives are sufficient ly  contrasty to pro
duce bright prints. Di luted developers 
should be used once only and then dis
carded. 

When using the di lute development 
technique with lD- 1 1 there is no need 
to alter the film speed. With Micro
phen the fi l m  speed must be set to ASA 
650 DIN 29. With Perceptol the fil m  
speed must b e  set t o  ASA 320, D I N  26. 

DEVELOPMENT TIMES (Minutes)-lntermittent Agitation 

llford Developer Dilution 

ID- 1 1  1 + 1  
1 + 3 

Microphen 1 + 1  
1 + 3  

Perceptol 1 + 1  
1 + 3 

FIXATION 
After development, HP4 should be 
rinsed in water or a stop bath and then 
fixed in an acid fixer, which fixes the 
film in 2 minutes. If a hardening fixer 
is  requ ired, the fixing time should be 3 
to 5 minutes. 

GO.SS G0.70 

1 2  1 8  
20 30 

9 1 8  
1 8  27 
1 3  1 9  
2 1  30  

WASH 
After fixing, the fi lm shoul d  be thor
oughly washed in running water for 1 5  
t o  2 0  minutes. A final rinse in  water t o  
which a wetting agent has been added 
wil l aid rapid and uniform dry i ng. 

Contrast/Time Curves and Characteristic Curves are on fol lowing pages 

@D76 is a tradcrnark o f  the Eashnan Kodak Co. 

( Continued on followi11g page) 
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CONTRAST /TIME CU RVES 
Contrast I ndex Curves for HP4 in ID-
1 1  with continuous and i ntermittent agi
tation give the average gradient over a 
range of 1 . 5 log exposure units from a 
point 0 . 1  above fog. 

continuous agitation 

1 .0 
0.8 
0 . 6  
04 

I(.'.) 

� 0 2  
c 
0 u 

mi n u tes development 

Contrast-time Curves for HP4 in 
Microphen with continuous and i nter
mittent agitation give the average gra
dient over a range of 1 .5  log exposure 
units from a point  0. 1 above fog. 

cont inuous agitation 

1 .0 
0 .8 · - -1--
0 . 6  
0 4  

1(.'.) 

� 0 2  
c 
0 I u 2 4 6 8 

m i nutes development 

intermittent agitation - - - -

intermittent agitation 

10 1 2  14 16 
More Curves appear on following page 

( Co11ti1111ed 011 following page) 
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Contrast-time Curves for H P4 in  
Perceptol (ful l  strength) wi th  contin
uous and intermittent agitation give the 
average gradient over a range of 1 . 5  
log exposure u nits from a point 0 . 1  
above fog. 

continuous agitation 

1. 0  

0 .8  
0 . 6  
0 .4  

r(.J 

v; 0 .2  '." 
c 
0 u 2 4 6 

m i n u tes deve lopment 

CHARACTERISTIC CURVES 

8 

HP4 developed in JD- 1 1  at 68° F 
(20° C) with intermittent agitation. 

i':: Vi c (l) -0 

2 0  

1 . 0  

re la t ive log exposu re 

intermittent agitation 

10 1 2  14  1 6  I 

4 
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I LFORD H P4 
Fast B&W Professional Sheet Fi lm 
GENERAL PROPERTIES ing development. . . 
Description and Uses I lford HP4 �rofessional Sheet Film 

J lford® HP4 Professional Sheet Fi lm has su rfaces which  have b�e� modified 

is a medium contrast, fine grain pan- and 1mpro
_
ved from the onginal to ac-

chromatic film which has a speed rating cept penci l ,  aerograph and ot�er re-

of 400 ASA in daylight. I t  gives excel- touchi ng . techniques, on  both sides of 

lent tonal rendering and has a par- the negative. 

ticularly good response to electronic M ETER S ETTIN G S  

flash as  film contrast remains unchanged, _
m_e_t-er

_
c_a

-li_b
_
ra
_

t
-io_n 

_________ _ 

even for extremely short exposure t imes. 
H P4 P rofessional Sheet Film is  coated (see also 'Development') 
on 8/  1 000 i nch (0.20mm) acetate safe
ty base and is also coated wi th  an 
anti-halation backing which clears dur-

WEDGE S PECTRO G RA M  

A S A  
D I N  

L � I 
35 , 5  50 5 5  60  

Wedge spectrogram to tu ngsten l ight  ( 2850 k)  
Wedge spectogram to tu ngsten l ight (2850 K) 

FILTER FACTORS 

65 

400 
27 

The factors quoted in the table give a 
practical guide to the increase in ex
posure necessary when using the fi l ters 
listed. Daylight factors may vary with 
the angle of the sun and the time of 
day. In the late afternoon or the win
ter months when the daylight contains 
more red l ight, the factors for the 
green and blue fil ters may have to be 

slightly increased. Factors for t ung
sten l ight are based on an average t ung
sten source which has a color tem
perature of 2850° K. 

These factors are i ntensity scale fac
tors, but for most purposes exposures 
may be increased by either using a 
larger aperture or a slower shutter 
speed. 

Filter Daylight 

Light Yel low (Kl)  (Kodak Wratten® #6) 1 . 5 
Medium Yellow (K2) (Kodak Wratten #8) 2.0 
Dark Yellow (G) (Kodak Wratten # 1 5) 2.0 
Light Yellow-Green (X I )  (Kodak Wratten # 1 1)  3 .5  
Tricolor Red (A} (Kodak Wratten #25) 6.0 
Tricolor Blue (CS) (Kodak Wratten #47) 7 .0  
Tricolor G reen (B) (Kodak Wratten #58)  6 .0  

€Wratten is a trademark of Eastman Kodak 

RECIPROCITY CHARACTERISTICS 

Tungsten 

1 .25  
1 . 5  
1 .5 
4.0 
4.0 

1 3 .0 
6.0 

There is no need to compensate for 
reciprocity characteristics when HP4 is 
given exposure times between 1/2 to 
1 1 1 000 second. Exposure times which 
are longer than Vi second must be ad
j usted to allow for reciprocity fai lure. 
The graph can be used to calculate 
longer exposure times allowing for re-

ciprocity characteristics. The t imes on 
the horizontal axis represent the esti
mated exposure t imes;  the vertical axis 
gives the corrected exposure times. 

480 

For extremely short exposure t imes, 
such as 1 1 1 0,000 second, the lens aper
t ure should be opened by 1/2 stop over 
the indicated setting. 

( Co11ti1111ed 011 following page ) 
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RECIPROCITY CURVE 

30 

2 5'---1---L 

., 15 g 
� 10  " "' 0 c. x ., 5 ti � 0 
u 4 6 8 10 1 2  

nominal exposure time in  seconds 

DEVELOPMENT 
The choice of a developer will be in
fluenced by a number of factors i n
cluding grain and speed. The meter 
settings quoted for H P4 relate to nor
mal processing in developers such as 
ID- 1 1  or D76®. 

An increase in the film speed of 
HP4 can be achieved if  it is developed 
in Ilford Microphen® developer. 

For the finest grain, HP4 should be 
developed in Ilford Perceptol. 

When the film is to be  developed i n  
Microphen o r  Perceptol (full strength) 
the meter settings quoted below should 
be used. 

Meter 
settings 

ASA 
DIN 

Microphen 

650 
29 

Perceptol 

200 
24 

The development times will  depend 
o n  the contrast required. Contrast is 
measured in terms of G, that is the 
slope of the straight line joining the 

point on the characteristic curve 0.1  
above fog density and the point  1 .5 
log exposure u nits away. 

A negative developed to a G of 0.55 
is satisfactory for most pu rposes. In 
some cases a slight iy  harder negative 
may be required, for example when 
us ing a cold cathode enlarger, for 
which purposes a G of 0.70 is recom
mended. 

The development t imes are given in 
minutes and refer to development at 
a temperature of 20° C (68° F). For 
tank processing, agitation should be 
carried o u t  for the first 10 seconds of 
development and thereafter for 1 0  
seconds a t  the end o f  every minute. 
Continuous agitation should be used 
for tray processing. 
SAFE LIGHT 
HP4 should be handled and developed 
in total darkness. A Kodak Wratten 
Series 3 safelight (very dark green) may 
however, be used with care provided 
that no direct light is a l lowed to fall 
on the film. 

@D76 is a trademark of the Eastman Kodak Co. 

( Continued on following page ) 
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llford developer 

for fine grain with 
increased speed 
Microphen 

for fine grain 
1 0- 1 1  

for ultra fine grain 
Perceptol 

Agitation 

continuous 
i ntermittent 

continuous 
intermittent 

continuous 
intermittent 

Maximum foot speed is obtained by 
development in Microphen for 17  min
utes. This gives a G of 0.90. Increased 
development will give an increase in G 
but no increase in foot speed. Develop
ment of HP4 in diluted ID- 1 1 ,  Micro
phen or Perceptol further increases acu-

Development Times 
GO.SS G0.70 

3 Y2 5Y2 
5 71/z 

5 8 
7 10  

6 9 
9 13  

lance. Di lute development is particu
larly suitable for subjects with long 
tonal scales-shadow and highlight den
sities are retained while negatives are 
sufficiently contrasty to produce bright 
prints. Di luted developer should be used 
only once and then discarded. 

Development times (minutes)--intermittent agitation 

ILFORD Developer Dilution 

ID- 1 1  (076® type) 1 + 1 
1 + 3 

Microphen 1 + 1 
1 + 3 

Perceptol 1 + 1  
1 + 3 

When using dilute development tech· 
nique with ID- 1 1 , there is no need to 
alter the film speed. With Microphen 
the film speed must be set to ASA 650, 
DIN 20. With Perceptol the film speed 
must be set to ASA 320, DIN 26. 

FIXATION 
After development, fi lms should be 
rinsed and then transferred to an acid 
fixer. For rapid fixing, a hardening fixer 

GO.SS G0.70 

1 2  1 8  
20 3 0  

9 1 8  
1 8  27 

13 19 
2 1  3 0  

i s  recommended. Films should b e  fixed 
for twice the time that the emulsion 
takes to clear. 

WASHING 
After fixation, fi lms shou ld be washed 
in running water for 15 to 20 min
utes. A final rinse in water to which a 
wetting agent has ben added wi l l  aid 
rapid and u niform drying. 

®D76 is  a trademark of the Eastman Kodak Co. 

( Co11ti1111ed on following page ) 
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CONTRAST /TIME CURVES 
Contrast-time curves for HP4 and 

ID- 1 1  with continuous and intermit
tent agitation give the average gradient 
over a range of 1 .5 log exposure units 
from a point 0. 1 above fog. 

----- continuous - - - - - - intermittent 

1 . 0  

0 . 8  

0 . 6  

I(.'.) 

u; 0 . 2  � 
c 
0 u 

2 4 6 8 
m i n utes deve l opment  

Contrast-time curves for HP4 in Micro
phen with continuous and intermittent 
agitation give the average gradient over 
a range of 1 .5 log exposure units from 
a point 0. 1 above fog. 

1 0  1 2  1 4  1 6  

------- continuous - - - - - - intermittent 

1 . 0  

0 . 8  

0 . 6  

0 . 4  
I(.'.) 

u; 0 2 .  � ' 
c 
0 u 

_ _ _ _  _:___' --t- - -1 
- -+--- +-- -- --+ 

',/ 

2 

I ' ,, ' ,, 
,,--Y 

I ,, I �r 
/ ' 

4 6 8 1 0  1 2  1 4  
m i nutes deve lopment  

( Con tinued on following page ) 
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Contrast-time curves for HP4 in Per
ceptol (full strength) with continuous 
and i ntermittent agitation give the aver
age gradient over a range of 1 .5 log 
exposure un its from a point 0. 1 above 
fog. 

------- continuous - - - - - - intermittent 

1 . 0  

0 . 8  

0 . 6  

0 4 -
ll'.) 

� 0 2  
c 
0 u 

- - - -·- ----·-

2 4 6 
m in utes development 

CHARACTERISTIC CURVES 

8 

H P4 developed in I D- 1 1  at 20° C (68° 
F) with intermittent agitation. 
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ILFORD COMM ERCIAL 
ORTHO FILM 
ASA D 80 ASA T 40 
GENERAL PROPE� - IES 
Commercial Ortho is a fast orthochro
matic film of medium contrast and fine 
grain. It is a general-purpose film for 
the commercial studio, intended par
ticularly for photography by artificial 
light, but recommended for any type of 
commercial work where high speed 
and good contrast is desirable. I t  is also 
suitable for copying continuous-tone 
monochrome originals. 

Commercial Ortho is coated on .008 
inch (0.02mm) safety base with an anti
halation backing which clears during 
development. Available in sheet film 
sizes only. 
FILTER FACTORS 

Ilford Filter 

Medium Yellow (K2) 
( Kodak Wratten #8) 
Dark Yellow (G) 
(Kodak Wratten #15) 

Day-
light Tungsten 

2 l' h  

3 Yl  2 

WEDGE SPECTROGRAM 
Wedge spectogram to tungste:i light 

FILM SPEED 

Meter 

ASA 
DIN 

SAFE LIGHT 

Daylight 

80 
20 

Tungsten 

40 
17 

An llford lso Safelight, No.  906 (dark 
red) is recommended for use with this 
film. 

FIX 
After development, films should be 
rinsed and then transferred to an acid 
fixer such as llford Hypam, llfofix or 
I lford IF-23 .  Films should be fixed for 
twice the time the emulsion takes to 
clear. 

WASH 
After fixation, films should be thor
oughly washed in running water for 
thirty minutes. A final rinse in water 
to which Ilford Ilfotol wetting agent 
has been added will promote rapid uni
for m drying. 

(2850 K). 1 � 
PROCESSING 
DEVELOPMENT 

35 

u .v.  

Ilford Developer 

For general use 
ID-2 ( 1  + 2) 
ID-2 ( 1  + 5) 
PQ Universal ( 1  + 9) 
JQ Universal ( 1  + 1 9) 
For fine grain 
ID- 1 1  
Microphen 
For rapid development 
Contrast FF (1 + 4) 

40 45 50 55 60 65 

B lue  G reen Red 
Development Time at 20° C (68° F) 

Tray 
(Continuous 

Agitation) 

minutes 
3 

3% 

( Continued 011 following page) 

Tank 
(Intermittent 

Agitation) 

minutes 

6 

6 

12 
12  
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SENSITOMETRIC CURVES 
Developed i n  ID-2 ( 1 :2) at 68° F (20° 
C) with continuous agitation. 

2 .0  . I 
- - - -- ---1 

8 min 

5 min 

i .01-------'--I -l--l'c..v----- -.I"+-+---+---< 

2 
relative log exposure 

CONTRAST INDEX CURVES 
Contrast Index Curves for Autophen, 
PQ U niversal ( 1 :9), ID-2 ( 1 :5), Micro
phen, ID-48, ID-1 1 with intermittent 
agitation give average gradient over a 
range of 1 . 5  log exposure units from a 
point 0 .1  above fog. 
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1 .0 
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0 . 4  
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ILFORD H PS FAST B&W 35mm FILM 
ASA 400 

HP5 is a fast black and white film. When given standard development i t  has a 
rating of 400 ASA 27 DIN to daylight. HP5 has fine grain, excellent edge con
trast and sharpness to give high image quality. These characteristics give prints 
with outstanding brightness and tonal range. 

By extending development with developers such as ILFORD MICROPHEN, 
useful speed increases are obiained making HP5 the film for all photography 
where factors such as poor lighting and high shutter speeds demand greatest 
emulsion sensitivity. 

l l ford HP5 will yield superior negatives when processed in tanks, in continuous 
roller transport or drum processors. 

FILTER FACTORS 
The factors quoted below give a practical guide to the increase i n  exposure 
necessary whn using the filters listed. The factors for tungsten l igh t  are based 
on an average tungsten source which has  a color temperature of 3 ,200°K. 

Filter 

Light Yellow (K l )  (Kodak Wratten #6) 
Medium Yellow (K2) (Kodak Wratten #8) 
Dark Yellow (G) (Kodak Wratten #15) 
Light Yel low-Green (X I )  (Kodak Wratten # 1 1 }  
Tricolor Red (A) (Kodak Wratten #25) 
Tricolor Blue (CS) (Kodak Wratten #47) 
Tricolor Green (B) (Kodak Wratten #58) 

RECIPROCITY CHARACTERISTICS 

Daylight 

1 . 5  
2.0 
2.0 
3.5 
6.0 
7 .0  
6 .0  

Tungsten 

1 .25 
1 .5 
1 . 5  
4.0 
4.0 

1 3 .0 
6.0 

HP5 need not be corrected for reciprocity law fai lure when exposures between 
1/2 and I I I 0,000 second are given. Exposure t imes longer than 112 second must 
be adjusted to al low for reciprocity fai lure;  use the graph to calculate the in
creased exposure time which should be given once the measured t ime is known. 
For extremely short exposure times it may be necessary to use a larger lens 
aperture than that indicated. 

3 5����������������� 

3 0  

2 5  

4 6 B 10 1 2  
Measured Exposure Time (seconds) 

( Continued 011 following page ) 
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SAFELIGHT RECOMMENDATIONS 
Safelights must be used with great caution with this fast film: during the first 
three quarters of the planned development t ime it i s  strongly recommended tha t  
HP5 is h andled in total darkness. After th i s  t ime ,  periodic use  of a Kodak 
Wratten Series 3 safeli gh t  (very d ark greeen) may be made to check negative 
density for short intervals. 

NORMAL EXPOSURE DEVELOPMENT DATA 
The table gives the recommended ASA settings for HP5 and corresponding 
development t imes for most commonly used developers. These data assume 
processing in  a spiral tank with agitation for the first 10 seconds of develop
ment and then for JO seconds every minute for the remainder of the develop
ment time. 

Development and ASA Determination TabTe 

Development Time 
Developer Dilution ASA at 68°F(20°C) at 75°F(24°C3 

TD- 1 1  none 400 7 4% 

or 1 + 1  400 1 2  8 

D76 I + 3 400 23 1 5 1h 
none 640 6 4 

Microphen I -1- I 640 9 1h  6 1/,i  

1 + 3 640 2 1  14 

HC- 1 1 0 1 +  7 400 6 4 

DK-50 I + I 400 61h 41/,i 

Acufine none 500 5 3 1h 

Diafine none 500 3 3 

none 200 1 1  7 1/,i 

Perceptol none 400 1 6 lh 1 1  

1 + I 200 1 4  9 1/,i  

1 + 3 200 22 141h 

none 1 60 1 1  7 1/.i  

M icrodol-X none 320 1 6 lh  1 1 

1 + l 200 14 91/.i 

1 + 3 200 22 141h 

I + 25 250 7 4% 

Rodina I 1 + 50 250 1 4  9 1/.i 

1 + 75 200 1 6  10% 

The development t imes given are for negatives printed in condenser-type 
enlargers with normal average scene brightness on !!ford contrast grades 2 and 3 
enlarging paper. 

( Continued 011 following page ) 
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When continuous agitation is used, recommended development times should 
be decreased by from 2 5 %  to 40 % .  

Development times shorter than 5 minutes should be avoided because con
sistent results are difficult to obtain. 

Also, if you are switch ing to Ilford HP5 from another brand of film, the ASA/ 
developer/time/ temperature and agitation procedures you have already established 
for films with a basic 400 ASA speed rating represent excellent starting points 
from which you can make changes if  you find them necessary. 

PUSH PROCESSING DEVELOPMENT DATA 
Ilford HP5 film can produce quality prints even when forced to extreme ex

posure indexes thru push processing techniques. Natural and low-light situations 
can easily be coped with and special situations requiring high shutter speeds such 
as sports events and news photography can be handled by using HP5. 

Knowledgeable professional and serious amateur photographers realize that the 
exposure indexes given for push processing are based on practical evaluation of 
film speed and not based on the rendering of shadow detail as is ASA. Thus, 
HP5 can be used over an enormous range of exposure indexes and development 
times yet still y ield optimum quality prints by proper selection of the approximate 
contrast grade of printing paper. 

The following table gives the recommended high er-than-rated ASA settings 
for HP5 and corresponding push development times for most commonly used 
high energy developers. These data assume processing in a spiral tank with agi
tation for the first 10 seconds of development and then for IO seconds every 
m inute for the remainder of the development t ime. 

Exposure Development Time 
Developer Dilution Index at 68°F(20°C) at 75°F(24°C) 

ID- IA none 800 1 1  Y2 7% or none 1 600 221/i 1 5  D76 

none 800 8 51:4 
Microphen none 1 600 1 2  8 

none 3200 1 8  1 2  

HC- 1 1 0  1 + 7 1 200 1 2  8 

As noted i n  the normal development section, if you are switching to l lford HP5 
from another brand of film, the El/ developer/ time/ temperature and agitation 
procedures you have already established for pushing films with a basic 400 ASA 
speeq rating represent excellent starting points for push processing too. You can 
make changes if you fi nd them necessary. 

When continuous agitation is used, recommended development times should 
be decreased by from 25 % to 40% .  

FIXATION 
After development the film should be rinsed and then fixed i n  a conventional 
non-hardening rapid fixer such as Ilfospeed fixer, which fixes the film in about 
2 minutes. I f  a hardening fixer is used, the time should be extended to 3-5 
minutes. 

WASHING 
The washing t ime for a film largely depends on whether or not i t  has been 
hardened during fixation. 

Where films have been hardened in  a hardening fixer, thoroughly wash the 
film in running water (not over 25'C) for 5 to 10  minutes. 

( Continued 011 following page ) 
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Where i t  is considered unnecessary to harden film and where the processing 
temperature is below 25°C an alternative method of washing may be followed 
which not only saves water and time, but still gives archival permanence. 

I .  Process your film in  a spiral tank. 
2. Fix i t ,  using a non-hardening fixer such as Ilfospeed fixer. 
3. After fixation, fi l l  the tank with water at  the same temperature as the 

processing solutions, and i nvert i t  five times. 
4. Drain the water away and refil l .  Invert the tank ten times. 
5 .  Drain and refill it for the third time and invert the tank twenty times. 
A fi nal rinse in  water to which a conventional wett ing agent has been added 

will aid rapid and uniform drying. The film should then be dried in a dust
free atmosphere. 

SPECTRAL SENSITIVITY 

Wedge spectrogram to tungsten light (2,850°K) 

.� 
> 

:� 
rJ) 
c 
<!) rJ) 
Cl 
0 
<!) 
> 

·.-:; co 
e 

2 . 0  

1 .0 

400 450 500 550 600 650 
wave l e ngth nm 

E Q U A L  E N E R GY C U R V E  

Wedge spect rogram to  tungsten l i g h t  ( 2850 K )  

c ·;:; 
:� 
rJ) 2.0  c 
<!) rJ) 
Cl 
.2 
<!) 

-� 
; 
e 

400 450 500 550 600 650 
wave l e n g t h  n m .  

CONTRAST /TIME CHARTS 
The charts that follow show the development times for 'normal' and 'high' con
trast, and, in addition offer other times to compensate for subject brightness 
variations. The N- and H - times may be used where the subject brightness 
range is large, and cqnversely the longer times indicated by N + and H + may 
be used where the subject brightness range is  low. The times below are a guide 
because it is appreciated that certain conditions may require even greater vari-

( Continued 011 following page) 
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ations in  development time. Further, the effective exposure index that occurs 
due to the length of development t ime is indicated along the right h and edge 
of the charts . 

contrast .-------------------------------------...., E l  

H+ 800 
Hogh 

H-
N+ 

N0<mal 400 
N- 200 

4 6 8 10 12 14 16 18 
development time ( minutes I 

contrast E l  

H+ • Hlf' 800 H-N+ 
Normal 640 

N- 400 

4 6 8 10 12 14 16 18 
development time (minutes I 

(Co11ti11ued 011 following page ) 

49 1 

I 



I 

The Compact Photo-Lab-Index 

contrast 

H+ - - - --- - -- - - - - - - - -- - -- - - -- ·-- -- -

H'gh 1------------------:,...,....--
H-
N+ 

N-

4 6 8 10 12  14 16 18 
development time ( minutes ) 

CHARACTERISTIC C U RVE 
H P 5 d e ve l o pe d  i n  I D- 1 1  (D-76 Ty p e )  a t  20'  C (68 F) w i t h  i nt e r m itt e nt 
a g i t a t i o n .  

v--

High Contrast � /v l----.----
2.0 

/ � Normal Contrast 

/ v 
� / 1 .0 

� 

2 3 4 
relative log exposure 

( Co11 ti1111ed 011 followi11g page ) 
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ILFORD LITH FILM 
Orthochromatic H igh Contrast Sheet Film 

llford I lfolith® IH4 sheet film is an 
orthochromatic lith-type material of 
extremely high contrast. It  is  designed 
to produce the highest quality screen 
and line negatives. 

Although primarily intended for use 
in  a wide. range of commercial  photo
mechanical reproduction techniques, 1 1-
folith IH4 is also suitable for creative 
photographic applications in which an 
extremely high contrast fi lm is desired 
to achieve dramatic visual impact. 

I l folith IH4 provides extremely high 
definition. Thus, extremely fine l ine 
work can be reproduced. 

WEDGE SPECTROGRAM 
Wedge spectrogram to tungsten halogen l i ght (3,200 K). 

4 0 0  4 5 0  5 0 0  
· wavelength nm. 

DEVELOPMENT 
Ilfolith IH4 l ith film should  be pro
cessed in I l ford SX200 developer. Gen
erally, l i th films are tray developed by 
inspection using a red safelight (Kodak 
Wratten® I A  or equivalent). When pro
cessing a fine line negative, i t  is recom
mended that a properly exposed film be 
developed for 2 1;.4 to 3 minutes at 
68° F with gentle agitation. Develop
ment time may vary widely with dif
ferent developer dilutions or for the 
achievement of special effects. 

Fixing and washing should follow 
in the usual way. 

Ilford and Ilfolith are trademarks 
of I lford, Ltd. 

5 5 0 6 0 0  

I 
6 5 0  
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ILFORD FILMS 
Exposure Compensation for Reciprocity Characteristics 

EXPOSURE COMPENSATION FOR 
RECIPROCITY CHARACTERISTICS 
There is no need to compensate for 
reciprocity characteristics when FP4 or 
HP" are given exposure times between 
1/2 and 1 I 1 000 second. Exposure times 
which are longer than 1/2 second must 
be adjusted to allow for reciprocity 
failure. 

For extremely short exposure times, 
such as 1 1 1 0,000 second, the lens aper
ture should be opened by 1h stop over 
the i ndicated setting. 

The table below can be used to de
termine the new exposure! imes allow
i ng for reciprocity characteristics for 
long exposures. 

Indicated Exposure 
Time (Seconds) 

FP4 
Actual Exposure 
Time (Seconds) 

HP4 
Actual Exposure 
Time (Seconds) 

0 . 1  
1 . 0  
2.0 
4.0 
8.0 

1 6.0 
32 .0  
64.0 

1 28 .0 
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0. 1 
1 .2 
2.6 
6 .2 

14 .5  
35.0 
82.0 

205.0 
498.0 

0.1  
1 . 1  
2 .5 
5.5 

1 3 . 0  
3 0.0 
75.0 

1 90.0 
488.0 
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ILFORD BLACK-AN D-WHITE 
MOTION PICTU RE FILMS 

N EGATIVE FILMS 
D minimum 50 

PAN F NEGATIVE CINE FILM 
(35mm and 1 6mm} 
ASA D average 25; T 20 
A medium-speed, extremely fine-grain 
panchromatic film coated on a gray 
anti-halation safety base, for all types 
of subjects by daylight. It is also useful 
for television recording and when de
veloped to high contrast positive-type 
developer, for traveling mattes, titles, 
etc. 

FP 4 NEGATIVE CINE FILM 
(35mm and 1 6mm} 
D minimum 1 60 
ASA D average 80; T 64 
A fast, fine-grain panchromatic film 
coated on gray anti-halation safety base, 
intended for 1 6mm cinematography of 
all subjects by daylight and many in
terior subjects as well .  

MARK V NEGATIVE CINE FILM 
D minimum 500 
ASA D 250; T 200 
A very fast fi ne-grain panchromatic 
motion picture film coated on .005 inch 
gray anti-halation safety base. I t  is 
rated at ASA Daylight 250, Tungsten 
200 for normal processing conditions, 
but its speed can be doubled when pro
cessing is strictly controlled. Further-

more, speeds as high as 1 300 ASA have 
been realized in l l ford Microphen with
out loss of image quality or grain 
structure. 

Packing available: 3 5mm negative 
cine films: 200 ft., 400 ft. ,  and 1000 ft. 
on 2 inch cores. 1 6mm negative cine 
films: 1 00 ft. and 200 ft. daylight load
ing spools;  unspooled lengths of 1 00 
ft. w ithout a core; and 200 ft., 400 ft., 
and 1000 ft., on 2 inch core; and 2400 
ft. on a 3 inch core. 

Perforations and magnetic stripe: 
35mm negative cine films have standard 
(0. 1 870 inch) negative perforations. 
All the avai lable packings of I 6mm 
negative cine films can be supplied with 
a magnetic sound stripe (single perfor
ation) in lengths of 1 1 0 ft. (including 
leader and trailer) on a spool ; and 400 
ft., 600 ft., and 1 200 ft. on a 2 inch 
molded core. 

POSITIVE FILMS 
FIN E  GRAIN SAFETY POSITIVE 
(1 6mm} 
A slow film of very fine-grain, coated 
on safety clear or gray base, intended 
for making release prints from 16mm 
negatives and for use in title cameras. 
Suppl ied wi th perforations on both 
sides, or one side only for sound, 
winding A or B.  Available in 400 ft., 
600 ft. and 1200 ft. lengths on 2-inch 
plastic cores, and 100 ft. lengths on 
daylight-loading spools. Also available 
in standard 8 or Super 8mm. 
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I LFORD BLACK-AND-WHITE 
PHOTOGRAPHIC PAPERS 

I LFOBROM 
Tlfobrom paper is an enlarging paper 
with six evenly spaced contrast grades 
and an identical image color throughout 
the range. The spee

-
d of grades 0-4 is 

the same. while the speed of 5 is ex
actly half  the others. T l fobrom retains 
its handling qual i t ies in partly exhausted 
developer, and is very resistant to de
veloper contamination. 

I LFOPRINT PROJECTION 
PAPERS-YR, DR 
Rapid-processing rhotostabil ization pa
pers for use in T lfoprin t  and similar 
machines These papers are intended for 
the production of enlargements from 
conventional contin uous-tone and l ine 
negatives iJnd may also be used for con
tact print ing.  

The following tables show the  sur
face and contrast grade availabil ity as 
wel l as the specific product designa-

Ilfobrom® 

ILFOPRINT CONTACT 
PAPERS-CS, OS 
Rapid-processing photostabilization pa
pers for use in Tlfoprint and similar 
machines. These papers are intended for 
the production of contact prints from 
convent ional continuous-tone negatives 
and drawings, plans and other docu
ments. 

NS6, N L6 AND NT6 
RECORDING PAPERS 
Fast. blue-sensitive. medium contrast 
papers, d iffering only in nature of base. 
NS6 h as the s tandard 0.0067 in. Glossy 
Single-weight base; NL6 h as a th inner 
0.0041 in .  semi-matt base. allowing 
somewh at  greater lengths to be ac
commodated in cassettes; NT6 has an 
ultra-th in  0.003 1 in .  h i ghly translucent 
base for use when maximum recording 
capacity is required, when dyeline or 

t ion for Tl fobrom® and Tlfospeed® en
l arging papers. 

Papers Contrast Grade and Ordering Code 

Single Weight 0 1 2 3 4 s 

Glossy IBO. I P  T B l . l P  T B2. 1 P  T B3 . 1 P  TB4. 1 P  TB5 . 1 6  

Semi Matt T B 1 .24P TB2.24P TB3 .24P TB4.2P 

Double Weight 0 1 2 3 4 s 

Glossy TBO. l K  TB 1 . 1 K  T B2 . I K  TB3 . I K  T B4. I K  

Semi Matt IB2.24K TB3 .24K TB4.24K 

Matt TB2.5K IB3.5K TB4.5K 

Velvet Stipple T B0.26K T B 1 .26K IB2.26K IB3 .26K TB4.26K 

R ayon I B l .35K IB2.35K TB3 .35K 

Ilfospeed® 
Papers Contrast Grade and Ordering Code 

Mid Weight 0 1 2 3 4 s 

Glossy O. l M  l . l M  2 . l M  3 . l M  4. l M  5 . l M  

Semi Matt l .24M 2.24M 3 .24M 4.24M 

1 .35M 2.35M 3.35M 4.35M 

I lfobrom and I lfospeed are trademarks of I lford, Ltd. 

( Continued on following page ) 
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PROCESSING RECOMMENDATI ONS 
FOR ILFORD PAPERS 

Ilfospeed 

Ilfobrom 

Ilfoprint 
Contact 

II ford 
Developer 

Bromophen 
PQ U niversal 
Contrast FF 

Image Tone 

Neutral Black 
Neutral Black 
Neutral Black 

l A- 1 3 / 1 5 2 1  Neutral Black 
Ilfoprint 
Activator & 

Stabilizer 

Dilution 

1 + 3 
l + 9 
1 + 4 

Development 
Time in 

Minutes at 
20° C (68° F) 

J l/z -2 
l \12 -2 
:i4 -1  

Ilford 
Safe light 

S No. 902 
(light brown) 

Artificial 
Lighting 

PQ Universal 1 + 4 
Bromophen 1 + 1 

Ilfoprint 
Projection 

I A l l / 1521  Neutral Black U ndiluted Machine 
processed 

l' /2-2 
Jl/z-2 

S No. 902 
(light brown) 

or PQ Universal Neutral Black 1 + 9 
Bromophen Neutral Black 1 + 3 LR 9 1 5  

(light red) 

diazo copies are to be made, and when 
the record is to be projected or trans
illuminated. The papers are primarily 

ILFORD ILFOBROM 
Enlarging Paper 

GENERAL PROPERTIES 
Ilfobrom is an versatile enlarging 

paper which makes it possible for prints 
of consistently high quality to be pro
duced with maximum efficiency, even 
under difficult working conditions. The 
main characteristics of l lfobrom are: 
An equal and constant grade spacing. 
The results of research carried out by 
I lford have shown that a grade spacing 
of 0.2 logarithmic exposure units is  
ideal  for most purposes. The s ix  grades 
of paper h ave been designed to accom
modate the complete range of negative 
contrasts and are intended for use with 
both diffuser and condenser enlargers. 
The small but constant difference in 
contrast between the grades ensures that 
there is a 'right' grade of paper for 
every type of negative. If in fact the 
spacing between the grades was any 
smaller, i t  would be difficult to detect 
the contrast di fference between adjacent 
grades of paper. 

intended for recording fast-moving l ight  
spots and traces of blue fluorescent 
screens. 

SURFACES AND CONTRASTS 
OF ILFORD PAPERS 

The table on  the  previous page shows 
the surfaces and contrasts available in  
the principal types of 1 1  ford papers. 
Code numbers and letters are given. 

When ordering a paper which has 
more than one degree of contrast, the 
contrast number is inserted in the code 
directly after the first group of letters. 
Thus, for example, i f  l l fobrom paper, 
grade 3,  glossy, single weight, is to be 
ordered, it  i s  speci fied as follows: 

I lfobror:. I B3-1  P 
In general, the method is to give the 

information in the following order: 
Name of paper, code letters. contrast 
number, su rface and weight (P for sin
gle weight, K for double). 

PAPER CONTRAST SCALE 
The contrast of a paper is a measure 

of its capacity to accept extremes of 
exposure and indicates the di fference in 
exposure between that required to pro
duce a tone just distinct from the base 

( Con tinued on following page) 
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and that producing the maximum black. 
The greater the difference between the 
two exposures, the lower the contrast of 
the paper. The difference in this value 
in terms of log exposure is known as 
the exposure or contrast scale of the 
paper. This figure shoul d  approximately 
correspond to the negative density 
(measured on the baseboard) which 
wi l l  give optimum results when printed 
on this grade of paper. 

The following table indicates the con
trast scale of each grade of I lfobrom 
paper: 

Ilfobrom 
Paper Grade 

0 
1 
2 
3 
4 
5 

Contrast Scale 

1 .6 
1 .4 
1 .2 
1 . 0  
0 . 8  
0 . 6  

Constant speed from grade to grade 
and batch to batch. l lfobrom glossy 
grades 0-4 h ave the same emulsion 
speeds, while grade 5 is half the speed 
of the others. This enables reprints to 

WEDGE SPECTROGRAM 

be made on adjacent grades of paper 
without the need for further tests. It 
is also a great advantage when using 
enlarger exposure meters as one cali
bration will cover all  s ix grades of 
paper-for grade 5 the readings are 
simply doubled. 

No variation in either image color 
or base tint. l l fobrom has been spe
cially designed to give a constant image 
color and base tint from grade to grade 
and batch to batch. The image color 
is neutral black, while the addition of 
a new type of optical bleach to both 
the emulsion and the new paper base 
ensures clean, bright prints. 

Changes in exposure do not affect 
image contrast. A variation i n  the 
length of exposure given for a nega
tive on any grade of paper wi l l  not 
affect print contrast. A change in  con
trast can only be achieved by using a 
different grade of paper. 

A 'built-in' resistance to contaminated 
solutions. I l fobrom maintains its han
dling properties in partial ly exhausted 
developer and also has a very good 
resistance to the effects of developer 
contamination. This al lows print qual
ity to be maintained under less than 
ideal conditions. 

Wedge spectrogram to tungsten light (2850 K) 

40 •5  

U .V B l u e  

SAFE LIGHT 
A Kodak Wratten® OC safelight (light 
brown), should be used with l lfobrom 
enlarging paper. 

DEVELOPMENT 
I lford Bromophen developer di 1 uted 
1 + 3, which is supplied in  powder form, 
is particularly recommended for use 
with I lfobrom. Any other standard 
print developer can also be used. II fo-

-----· --� 

G re e n  R e d  

brom paper should  normally be de
veloped for l' h  to 2 minutes at 20° C 
(68° F). Whenever rapid development 
is required, as for instance in  press 
work, I l fobrom should be developed 
in l l ford l l fospeed Develqper for 60 
seconds at 20° C (68 ° F). 

FIXATION 
l l fobrom paper shou ld be fixed rn acid 
fixer for 5 to I O  minutes. 

( Continued on following page) 
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WASH 
Prints should be thoroughly washed i n  
running water for a minimum o f  30 
minutes. 

DRYING 
Ilfobrom prints can be · heat dried or 
ferrotyped in the normal manner. Prints 
which are to be air dried rather than 
ferrotyped should be wiped to remove 
excessive moisture in order to prevent 
the formation of drying marks. 

CHARACTERISTIC CURVES 
Developed in Bromophen (1 + 3) for 2 
minutes at 20° C (68 ° F) with con
tinuous agitation. 

relative log exposure 

PAPER CONTRAST SCALE 
The contrast of a paper is a measure 
of its capacity to accept extremes of 
exposure and indicates the difference i n  
exposure between that required t o  
produce a tone j us t  distinct from the 
base and that producing the maximum 
black. The greater the difference be
tween the two exposures, the lower the 
contrast of the paper. The difference 
in this value in terms of log exposure 
is known as the exposure or contrast 
scale of the paper. If optimum quality 
prints are to be obtained from a nega
tive it should be printed on a paper 
grade whose contrast scale value is 

slightly greater than the negative den
sity range when measured on the base
board. 

Ilfobrom 
paper grade 

0 
1 
2 
3 
4 
5 

Contrast Scale 

1 .6  
1 .4 
1 .2  
1 .0 
0.8 
0.6 

Ilford, Bromophen and I lfobrom are 
trade marks of llford Ltd. 
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ILFORD ILFO PRINT 
Activation-Stabil ization 
Processing System 

I lfoprint is  a complete photo-stabi l iza
tion system. I t  comprises a range of 
activation I stabilization papers and 
chemicals and processors, which ac
cepts paper up to 30.5 cm (24 inch_es) 
wide. With the T lfoprint system h igh 
quality prints can be ready for use 
about twenty seconds after exposure. 

I LFOPRINT PAPERS 
I lfoprint papers h ave the same photo
graphic characteristics as conventional 
silver sensitized papers and should be 
exposed in the normal way. I l fopri nt is 
characterized by excellent tone grada
tion, and has a similar image color to 
conventional bromide prints. Contin
ilous tone and line papers are avail
able in the Ilfoprint system with both 
projection and contact speed. While 
Ilfoprint papers are i ntended for pro
cessing in an I l foprint process with l l fo
print Activator and Stabil izer, they can 
be processed i n  other activation stabil
ization systems, or conventionally. 
Where stabilized prints are to be fer
rotyped they must be fi xed and washed 
first. 

I LFOPRINT PROJECTION 
PAPERS-YR 
I lfoprint YR is a projection speed paper 
with similar speed to Tlfobrom and 
Ilfospeed. The recommended safelight 
is the same as for l lfobrom and l l fo
speed-a Kodak Wratten OC (l ight 
brown). Alternatively T lfoprint YR pa
pers may also be handled in Graphic 
Arts darkrooms where l ight red safe
light filters are fitted. 

Ilfoprint YR papers are continuous 
tone papers recommended primarily for 
the production of h igh quality enlarge
ments, although they are suitable for 

Choosing the llfoprint for the Job 

making quick contact prints. The high 
contrast single-weight glossy paper (YR 
4. 1 P) i n  particular, is also ideal for 
producing excellent screen and !me 
contact prints of l i th negatives and 
positives. 

The print quality of YR is enhanced 
by its neutral black image color. I lfo
print YR glossy papers are available 
in four equal ly-spaced contrast grades; 
crades I to 3 have the same speed whi le  grade 4 is  half the speed of the 
others. 

ILFOPRINT CONTACT 
PAPERS-CS, DS 
I lfoprint CS and DS papers should be 
exposed using document copying equip
ment employing a h igh intensity l ight 
source. Both these contact speed papers 
may be safely handled in artificial l ight
ing for the length of time needed to 
make a print. Prolonged exposure to 
artificial l i t:ht  should be avoided as 
this may ca

�
use a los of print quality.  

l l foprint CS papers are intended for 
the production of contact prints from 
continuous tone negatives. The h igher 
contrast grades may also be used for 
making half-tone prints by contact for 
page make-up when such work has to 
be carried out in normal artificial 
l ighting. 

l l foprint DS papers are intended for 
making same-size copies of letters. 
drawings, plans and other documents, 
and also for proofing l i ne and screen 
negatives. 

ILFOPRINT ACTIVATOR 
Extremely rapid processing is  made 
possible because the developing agent, 
hydroquinone, is incorporated in I l fo
print emulsions. Development, the re
duction of exposed silver halides to 
metallic silver, is almost i _nstantaneous 
when the paper comes into contact 
with a h ighly alkaline solut ion, the 
activator. 

Recommended llfoprint Paper 
Job Continuous Tone Line 

Enlargements (tungsten and 
cold cathode) 

Contact prints in the enlarger 
Contact prints in the contact 

frame 

YR 
YR 

cs 

( Continued on following page ) 
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I LFOPRINT STABILIZER 
In  conventional development-fixation 
processes the function of the fixer is to 
convert the unexposed, undeveloped s i l
ver hal ides to soluble salts which are 
removed from the emulsion. In the 
Ilfoprint system the stabi lizer converts 
these silver halides to stable com
pounds which remain in the emulsion. 
The stabilizing agent is ammonium 
thiocyanate, and the h alides are con
verted to s i lver thiocyanate complex 
salts. 

RETOUCHING ILFOPRINTS 
All I l foprints accept retouching very 
well. For retouching stabilized prints 
use oil  based solutions as the water 
based types can cause staining. 

THE PERMANENCE OF ILFOPRINTS 
Ilfoprint stabilization techniques pro

duce an l l foprint which maintains i ts  
qual i ty for several years i f  stored in 
cool, dry conditions, away from direct 
sunlight. A h igh degree of permanence 
can be achieved if the print is  fixed in 
a conventional fixer and washed. This 
can be done immediately after the l l fo
print has emerged from the processor 
or at  any time before the printhas be-

SPECTRAL SENSITIVITY 
l lfoprint YR 

gun to deteriorate. In this way prints 
may be produced extremely rapidly for 
a particular purpose and then fixed 
and washed for archival records. 

Since J l foprint papers have s ilver 
hal ide emulsions, fixing follows the 
usual procedure, except that the print 
should be immersed in fixer for twice 
the time recommended for convtn
tional prints ( for example, approxi
mately I 0 minutes in standard acid) 
and subsequently washed for about 3 0  
minutes. After fixing and washing, the 
pri nts may be heat dried or ferrotyped 
and retouched int he normal manner. 
Ferrotyping must not be at tempted 
with a print which has not been fixed 
and washed. 

CONVENTIONAL PROCESSI NG 
l lfoprint papers may be conventionally 
processed if req uired and the very sim
ilar to l lfobrom papers under the same 
processing condit ions, although an in
crease in contrast can be expected. 

Any tray developer such as 1 1  ford 
Bromophen is suitable. Normal paper 
fixers are recommended for fi xing, both 
when the image has been developed in 
conventional developers. and when a 
stabil ized print  is being fixed for archi
val permanence. 

Wedge spectrogram to tungsten l ight (2850 K) 

4 0 0  4 5 0  5 00 5 5 0 6 0 0  6 5 0  
wave length  n rn .  

The wedge spectrograms for other Ilfoprint materials are similar to t h e  one above. 

( Continw'd 011 following page ) 
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CHARACTERISTIC CURVES 
Characteristic Curves for I lfoprin t  pa
pers processed in an l lfoprint Processor 
containing J lfoprint Activator and Sta
bilizer. 

I LFOPRINT YR 

2 .0 
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ILFORD ILFOSPEED 
Tray Processing System 

The I lfospeed Tray Processing System 
yields print quality that equals that of 
the more conventional long tray proces
sing, washing, and ferrotyping times 
used since the earliest days of pho
tography. Developing, fixing and wash
ing times are shorter with the I l fospeed 
system, tray processed prints can be 
made in one tenth the time of the 
usual methods. 

The I lfospeed system comprises Ilfo
speed paper, I lfospeed developer, I lfo
speed fixer and the I lfospeed 4250 
Dryer, which, when used together can 
produce high quality prints in four 
minutes (see summary below). 

SUMMARY OF THE 
ILFOSPEED SYSTEM 

PRINTING 
I lfospeed paper is s imilar to I lfobrom 
in that it is a projection speed paper 
with equal contrast spacing between 
grades and a neutral black image color. 

DEVELOPING 
I lfospeed developer ( I  + 9) at 20° C. 
Development is complete in  60 seconds. 
Rinse the prints and transfer them to 
the fixer. 

FIXING 
I lfospeed fixer ( 1 + 3) at 20° C. Fixation 
is complete in  3 0  seconds. 

CHARACTERISTIC CURVES 
Developed in I lfospeed developer (l + 

-� 
"' 
c 
Q) 

"Cl 

relative log exposu re 

WASHING 
Wash the prints in  a good supply of 
fresh running water for 2 minutes. 

DRYING 
Use the I lfospeed 4250 Dryer, which 
will dry a 20.3 x 25.4 cm (8 x IO inch) 
print in  approximately 30 seconds. 

Total time for processing and drying 
-4 minutes. 

ILFOSPEED PAPER 
I l fospeed paper i s  a special m aterial 
designed for rapid processing nad dry
ing.  It is a midweight, polyethylene 
laminated paper which has a neutral 
black image color and a pure white 
base, and is available wi th a Glossy, 
Semi-matt, Si lk and Pearl finish. Pearl 
i s  new to the I lfospeed range and re
tains the h igh maximum density asso
ciated with Ilfospeed glossy prints but 
has low surface reflectance. This makes 
it especially sui table for retouching and 
reproduction work. It also has an ideal 
surface for exhibition work. 

I l fospeed paper can be used with 
all  types of enlargers and is available 
in  six equally spaced grades. All  grades 
have a h igh maximum density and are 
consistent from batch to batch. With 
I l fospeed, as with I lfobrom, grades 0-4 
have the same emulsion speed and 
grade 5 has half the speed. 

9) for one minute at 20° C with con
t inuous agitation. 

( Continued on following page) 
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I lfospeed paper offers other advan
tages. Because l lfospeed paper has a 
polyethylene coating on each side of 
the paper base, i t  is not only firmer 
than conventional papers but is  flatter 
and can be exposed without a masking  
frame, for borderless prints. I lfospeed 
paper also remains flat during and 
after processing. 

Another useful feature of I l fospeed 
paper is its backwriting coat. This spe
cial surface accepts pencil, most ball
point pens, some felt tip pens, certain 
stamp pad i nks and all printing inks 
formulated for polyethylene printing. 

Ilfospeed paper should not be ferro
typed using conventional equipment, 
because i n  a conventional dryer there 
is no way for the water to escape from 
the emulsion layer, and print damage 
would result. Use the llfospeed 4250 
Dryer or air dry. 

· 

SAFELIGHT RECOMMENDATIONS 
A safelight such as a Kodak Wratten 
OA or  OC is  sui table for use with 
I l fospeed. 

ILFOSPEED DEVELOPER 
I lfospeed developer contains Pheni
done® and hydroquinone, and gives a 
very brief i nduction period with a 
short developing time. 

The image appears after six seconds 
and I lfospeed paper is fully developed 
in only one minute. Image build-up 
can be carefully controlled even when 
developing an overexposed print for 
the minimum recommended t ime of 
35 seconds. I lfospeed paper can be 
used with other developers but  l i ke 
other papers, wi l l  require approxi
mately 30 seconds for the image to 
appear, and two or even three minutes 
for complete development to take place. 

PREPARATION 
I lfospeed developer is supplied as a 
liquid concentrate and is economical 
to use. The recommended dilution is 
one part developer to nine parts water. 

USE 
The recommended development time 
for I lfospeed paper is one minute at  
68°  F (20° C).  This  short development 
time produces prints similar in con
trast and maximum density to prints 
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processed for two m i nutes in other tray 
developers. 

The minimum recommended devel
opment t ime using l lfospeed developer 
is  35  seconds. Over-exposed prints pro
cessed in this way are almost i ndis
t inguishable from those correctly ex
posed and processed. When batch pro
cessing, exposure can be adjusted and 
development times extended to ensure 
even developmnt and print consistency. 

After development, rinse the prints 
and transfer them to I lfospeed fixer. 

I LFOSPEED FIXER 
Jlfospeed Fixer is a rapid acting am
monium thiosulphate fixer, supplied 
i n  liquid concentrate form. 

PREPARATION 
Ilfospeed Fixer should be mixed by 
adding one part concentrate to three 
parts water. 

USE 
The recommended fixing time is 30 
seconds a t  20° C. Thorough i ni tial  
agitation should be given. 

Hardener should not be used with 
the J lfospeed System. 

After fix ing, the prints should be 
washed. With conventional papers, long 
wash times are necessary to remove 
chemicals which have ben absorbed by 
the paper. The polyethylene coating on 
each side of Ilfospeecl paper prevents 
this absorption, and wash times are 
therefore short. A prin t  washed for 
two minutes in running water is com
pletely free of chemicals used i n  pro
cessing. 

MOUNTING 
Ilfospeecl i:irints can be mounted using 
either dry mounting tissue or double
sided aclhesi ve tapes and tissues. 

Manufacturers of mounting mate
rials will provide detai led instructions 
on using their materials for polyethyl
ene coated papers. 

RETOUCHING 
I I  fospeed prints can be spotted and 
airbrushed using dye or watercolor, 
the same way as conventional papers. 
Knifing Ilfospeed prints should be clone 
with care, using a sharp pointed blade 
and stippling action. 
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ILFORD MICROPHEN 
Fine Grain 
H igh Energy Developer 
DESCRIPTION AND USES 
I lford Microphen is a fine grain devel
oper which gives an effective increase 
in film speed. Grain size is reduced and 
grain clumping prevented because of 
the low alkal inity of the developer. 

The majority of developers which 
give an increase in  film speed usually 
produce a corresponding i ncrease in 
grain size. Microphen, however, has 
been specially formulated to overcome 
this disadvantage-and is therefore said 
to  have a high speed/ grain ratio. That 
is, it yields a speed increase while giv
ing the type of fine grain  result associ
ated with MQ borax developers. A 
speed increase of half a stop can be 
achieved from most films. HP5, for ex
ample, can be up ratd from 400 ASA 
to 650 ASA if it is developed in Micro
phen. 

General Purpose Films 

Sheet Film 
HP4 Professional 
FP4 Professional 
120 Rolls and 3Smm 
HP4 
FP4 
Pan F 

DILUTE DEVELOPMENT 
Development of FP4 and H P4 in di
luted Microphen increases acutance; the 
greater the dilution, the better the acu
tance. Di lute development is particu
larly suitable for subjects with long 
total scales; shadow and h ighl ight den
sities are retained while negatives are 
sufficiently contrasty to produce bright 
prints. With this development technique 
film speed i s  fully maintained, but de
velopment times have to be increased. 

Di luted developers should be used 
once only and then discarded. 

Microphen is a clean working Jong 
l i fe developer, supplied as a powder, 
which is dissolved to make a working 
strength solut ion. 

Microphen can also be used a t  dilu
t ions of 1 : 1  and 1 :3 .  

DEVELOPMENT TIMES 
Recommended times for the develop
ment of II ford films and plates are given 
below. These t imes may be increased 
by up to 50 per cent for greater con
trast, or where the highest speed is es
sential-as i n  the case of known under
exposure. 

General purpose materials are nor
mally developed to a G (average con
trast) of 0 .55 if a tungsten enlarger i s  
used for printing, and to a G of  0.70 
i f  a cold cathode enlarger is used. The 
times given below are in minutes and 
refer to development at 68°  F (20° C) 
with intermittent agitation. If continu
ous agitation is used these t imes should 
be reduced by one quarter. 

ASA GO.SS 

650 5 
200 5 

650 5 
200 5 

80 4 

DEVELOPMENT OF 
SPECIALIZED FILMS 

G0.70 

8 
8 1/2 

71/2 
7 1/2 
6 

When developing to a G 0.70, film 
speed is increased by approximately 1 /3 
stop. 

A guide to the recommended devel
opment t ime for Commercial Ortho is 
given below. These times are given for 
a developer temperature of 20° C and 
can be varied by the user according to 
the processing conditions. 

llford Film ASA Dilution GO.SS G0.70 

FP4 200 l + 1 8 1 3  
200 1 + 3 1 1  20 

HP4 650 1 + 1 9 1 8  
650 1 + 3 1 8  27 

Pan F 80 1 + 1 5 8 
80 1 + 3 9 14  

( Continued on following page ) 
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llford Continuous 
Material Agitation 

Sheet Film 
Commercial 

Ort ho 9 Yz  

USEFUL LIFE WITHOUT 
REPLENISHMENT 

Intermittent 
Agitation 

1 2  

I f  Microphen is stored in  a well-stop
pered bottle it will keep well and can 
be repeatedly used. Under normal con
ditions six rollfilms or six 36  exposure 
3 5mm films can be developed in  600 ml 
(20 oz.) of developer. To maintain uni
form contrast for a l l  s ix films the de
velopment time should be increased by 
1 0  per cent for each successive film 
developed. 

ILFORD PERCEPTdL 
DEVELOPER 

DESCRIPTION AND USES 
Percepto,l is an extra fine grain devel
oper. I t  has been specifically formulated 
to get optimum results from high-reso
l ution lenses, to exploit the fine grain 
structure of FP4 and to produce sig
nificantly finer grain i n  HP4 negatives 
when compared with development i n  
ID-1 1 o r  D-76®. 

Perceptol produces excellent results 
with any lens/fi lm combination and is 
therefore ideal when texture and defi
niiion are critical . Negatives processed 
i n  Perceptol are capable of producing 
sharper and better-quality erilargements 
than those produced in a standard fine
grain developer. Perceptol is supplied 
as a powder from which a solution is 
made by dissolving two separately
packed ingredients in warm water at 

USEFUL LIFE WITH 
REPLENISHMENT 
Microphen Replenisher i s  available for 
deep tank processing. It is designed to 
prolong the useful l ife of the developer 
and to maintain constant activity over 
a long period of time. The replenisher 
should be made up according to the 
instructions packed with it. 

The most satisfactory method of re
plenishing Microphen is to add a small 
quantity of replenisher when the orig
inal volume has decreased by 5 per 
cent or when abou t  1 4  sq. feet ( l .3 m�) 
sensitized material has been processed 
in each gallon (4.5 liters) of developer. 
No l imit  is set to the amount of re
plenisher which may be added to a 
given volume of original developer. 
Replenishment may be continued unt i l  
i t  becomes necessary to discard the 
solution i n  order to clean out the tank.  
If the tank is only used intermittently, 
it  should be covered with a well-fitting 
lid to minimize developer oxidation and 
loss of water through evaporation. 

about 1 05°  F (40° C). The solution 
can be diluted for special techniques as 
explained later. Perceptol contains a se
questering agent to counteract the effect 
of hard water precipitates and being 
in powder form it has excellent keeping 
properties even i n  the t ropics. When 
made up, the unused solution will last 
for about six months in air-tight bottles. 

The solution can be replenished but 
without replenishment. one gal lon (4.5 
liters) of full-strength Perceptol will de
velop twenty 1 20 roll films in deep 
tanks or machines. When replenished, 
one gallon (4.5 liters) will  develop nine
ty 1 20 films or the equivalent. 

FUL�STRENGTH DEVELOPMENT 
AND REPLENISHMENT 
When i t  is k nown that  ful l-strength Per
ceptol will be the developer used, films 
must receive about double the normal 
exposure. Films should therefore be re
rated at the following adjusted figures. 

Fiim 
Nominal Rating Adjusted Rating 

Pan F 
FP4 
HP4 

506 

ASA DIN 

50 
1 25 
400 

1 8  
22 
27 

( Continued 011 following page ) 
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DEVELOPMENT TIMES 
For enlarging with a tungsten l ight  
source, films should be  developed to a 
G (average gradient) of 0.55.  For en
larging with a cold cathode source films 
should be developed to G0.70. 

In full-strength Perceptol, the t imes 
quoted below will give these values. 
The times are in  minutes and assume 
intermittent agitation, i .e . ,  agitation for 
the first ten seconds of development, 
then for ten seconds every minute for 
the remainder of the time. Temperature 
of the solution should be 68° F (20' C). 
To compensate for loss of acti vity, in
crease the development t ime by 10 
percent after eight films have been 
processed in each gallon (4.5 l iters), 
or forty films per 5 gallons (22.5  l iters), 
of developer. 

When to Add 
Tank Size Replenisher 

\/2 gallon After every 6 films* 
2 .5 liters 
1 gallon After every 10 films* 
(4.5 liters) 
3 gallons After every 30 films* 
(13 .5 liters) 
5 gallons After every 50 films* 
(22.5 l iters) 
1 2  gallons After every 120 films* 
(54 l iters) 

*One 1 20 rollfilm is the equivalent of 
one 36 exposure 3 5mm film or one 8 x 
10 inch sheet film. 

DILUTION TECHNIQUE 
To increase acutance, Perceptol can be 
used as a "one shot" developer. For 
this technq ue, Perceptol solution can 
be diluted 1 :  I or 1 :3 with water.  When 
diluted 1 : 1 ,  the 600 ml size will make 
1 200 ml providing enough solution for 
four 120 rol l  films to be processed 
using a 300 ml tank. With the I : 3  
dilution, the 600 ml size wi l l  make up  
to 2400 ml so that  eight of these films 
can be processed t:sing a 300 ml tank. 

General Purpose 
Films GO.SS G0.70 

Sheet Film 
H P4 9 1 3  
FP4 9 Yi  1 3 \li  
120 Rolls and 3Smm 
H P4 9 1 3  
FP4 10 1 3  
Pan F 1 0  1 5  

REPLENISHMENT TECHNIQUE 
When processing i n  deep tanks or ma
chines, effective developer life i s  in
creased i E Perceptol developer i s  re
p lenished. Replenisher should be added 
at the following rates. 

Amount of Amount of 
Developer to Replenisher to 

Be Removed Be Added 

70 ml (2 \/2 oz.) 1 1 6 ml (4 oz.) 

1 20 ml (41,1.i oz.) 2 1 0  ml (7 \li oz.) 

3 50 ml ( 1 2 1/i oz.) 630 ml (22\li oz.) 

600 ml (21 oz.) 1 050 ml (37\li oz.) 

1 400 ml (50 oz.) 2520 ml (90 oz.) 

With this techni ue, the film should 
h ave previously been rated at the ASAI 
D I N  figure recommended below. Dilute 
Perceptol immediately before use and 
ensure that there is enough working 
strength solution to fill the processing 
tank. Use once and discard. The fol
lowing times and speed ratings for 
di lution, or "one shot" technique are 
recommended when procesing at 20° C 
(68 °  F) with intermittent agitat ion i .e.  
agitation for the first ten seconds of 
development, then for ten seconds 
every minute for the remainder of the 
time. The t imes are in minu tes, for 
G0.55 .  

Film ASA/DIN for 1 + 1 ASA/DIN for 1 + 3 

HP4 
FP4 
Pan F 

320 26 
1 00 2 1  

32  16  

1 3  min .  
1 1  min .  
1 2  min. 

320 26 21 min. 
100 2 1  1 6 min. 

32  16  1 5  min. 
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ILFORD BROMOPHEN 
DEVELOPER 
Standard Paper Developer 

DESCRIPTION AND USES 
Bromophen is the standard !!ford u ni
versal-type developer in powder form. 
It is a Phenidone hydroquinone formula 
with all the advantages that this  pro
vides, incl uding long working l i fe and 
high capacity. 

Bromophen is particularly recom
mended for obtaining maximum quality 
from I l fobrom and is  suitable for roll 
sheet films when a high degree of en
l argement is  not necessary. 

The versatility of Bromophen makes 
it suitable for a very wide range of 
applications-the stock solution made 
up from the powder may be diluted ac-

cording to application, developing time 
and cont rast desired. 

WORKING STRENGTHS 
For use. recommended rates of di lu

t ion for Bromophen stock solution are 
given below. 

Sensitive Material Dilution 

Contact papers 1: 1 
Bromide papers for 

automatic print ing I :3 
Rapid development of paper 1 : 1  
Tray development o f  sheet fi lms I :3 
Tank development of sheet films 1 :7 

DEVELOPMENT TIMES-PAPERS 
The development times given below are 
in minutes and refer to development 
at 68° F (20°C). 

Dilution of Time 
llford Material Stock Solution 

Ilfobrom Paper 
Rapid Development of 

Ilfobrom Paper 
Films 

* More accurate times cannot be given 
for such a quick acting developer and 
it is suggested that tests be made, which 
for evenness of development must em
ploy continuous agitation. 

!!ford, Bromophen, l lfobrom and 
Phenidone are trade marks of ! !ford Lt. 

llford Paper Dilution Time 

Co,1tact 1 : 1  3,4 - 1 
l lfobrom 1 : 3  I Yz-2 
-For rapid develop-

ment of papers 
I lfobrom 1 : 1  1 - 1  Yz 

The development time for Ilford 
Commercial Ortho is given for inter
mittent and continuous agitation-at a 
developer temperature of 68° F (20° C). 
These times can be varied by the oper
ator. 

I + 3 Jl h -2 

I + 1 l - Jl /2 
I + 7 1 Y2 -3 * 

DEVELOPMENT TIMES
FILMS AND PLATES 
The develqpment t imes given for gene 
era! purpose films are for two average 
contrasts G and refer to intermittent 
agitation only. If negatives are to be 
printed using a tungsten enlarg�r they 
should be developed to a G of 0.55. 
Similarly, negatives which are to be 
printed on a cold cathode enlarger 
should be developed to a G of 0.70. 
If continuous agitation is  to be used at 
a dilution of I :7, these t imes should be 
reduced by one quarter. 

General 
Purpose Materials 

Sheet film 
HP4 
Rol l film 
HP4 

G 0.55. G 0.70 

4 7 Y2 

llford Material 

Continuous 
Agitation 

(Dilution 1:3) 

Intermittent 
Agitation 

(Dilution 1:7) 

Commercial Ortho 

Intermittent agitation-agitation for 
the first 1 0  seconds of development, 
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then for 5 seconds every minute for 
the remainder of the development time. 
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CIBACH ROME PRINT MATERIAL 

Cibachrome print  material consists of 
a white opaque support coated with 
light-sensit ive emulsion layers and aux
iliary layers on one side, and a matte. 
anticurl gelatin layer o n  the opposite  
side. 

When unexposed, unprocessed mate
rial is viewed in white l ight,  it appears 
dark brownish-gray from the front 
(emulsion side) and pure white from t h e  
back. 
• After processing, normal drying pro
duces a glossy pr int  without special 
treatment. 

Cibachrome print material i s  pack
aged i n  l ight-tight hermetical l y-sealed 
p lastic pouches which protect i t  from 
mois t u re and other h a rmful vapors 
u ntil the seal is broken. 

STORAGE 
Unopened packages of  Ci bach rome 
print material may be kept at tempera
tures near 70°F for periods of several 
months. For longer storage, refrigera
tion is recommended. After refrigera
tion, the material should b e  al lowed to 
come to room temperature before open
ing t h e  package to avoid moistu re con
densation o n  the emulsion l ayers. 

Opened packages of Cibachrome 
p rint  materi a l  should not be refrigera
ted, but kept at  normal room tempera
ture. 

BASIC FILTER PACK INFORMATION 
On the back of each package of Ciba
chrome-A pr int  material i s  a pri nted 
label l isting the basic fi l ter  pack i nfor
mation for each of the fol lowing types 
of slide fi l m  materia l :  Kodachrome. 
Ektachrome, Agfachrome and Fuji
chrome. The fi l ter pack recommenda
tion for Kodachrome can b e  used also 
for GAF sl ide films.  

For example: 
BASIC FILTER PACK 

Koda. 
y 60 
M 00 
c 1 5  

Ek ta .  
65 
00 
1 5  

A gfa Fuji  
55 70 
00 1 5  
05 00 

This chart i n dicates that  u nder stand
ardized average p ri nt i n g  conditions, l i k e  
those used at  t h e  factory, a fi l ter pack 

of Y 60, M 00 and C 1 5 . would pro
vide optimum color reproduction of a 
properly exposed and processed K oda
chrome sl ide. 

Therefore, when you make your first 
Cibachrome print, use t h e  appropriate 
filter pack l i s ted on t h e  back of t h e  
p r i n t  material envelope for the specific 
type of s l i de film you are printing. 

For a variety of reasons, however, 
the test cond i t ions in  the factory may 
b e  different from the working concl i 
t ions  i n  your own darkroom, and there
fore you may need to "adj ust" t h e  basic 
fi lter pack to get a proper color bal
ance in  your print.  

Suppose, for example,  that  upon 
using the filter pack l i sted on the pack 
of print material your fi rst  Ci bachrome 
print  was too magenta and that  you 
h ad to add Y 15 and C 1 5  (eq u al s  
green 1 5) t o  g e t  a correctly balanced 
color print to match the K odachrome 
sl ide.  

Your "adjusted" fi l ter pack 
would then be: 
Basic fi l ter  pack 

from envelope: Y 60 M 00 C 1 5  
Your "system cor-

rection factor": +Y 1 5  + C  1 5  
"Adjusted" filter 

pack: · Y 7 5 C 3 0 

The "adjusted" fi l ter  pack of Y 75 and 
C 30 would then b e  u sed for all K oda
chrome sl ides with that part icular pack
age of Ci bachrome print materi al.  To 
shift  to other t y pes of sl ide fil ms. sim
ply appl y your "system correction fac
tor" of  +Y 1 5  and +C 1 5  to the fil ter 
v a lues shown o n  the pr int  material 
pack age for t h e  type of  sl ide film to be 
printed. For example, your Ekt<1chrome 
fil ter  pack woul d  be Y 80 and C 30 i n 
steac( o f  the recommended Y 65 and 
C 15 as l isted on the package. 

The i n herent color balance of Ci ba
ch rome print  material ,  l i k e  that of all 
other color print ing materials,  varies 
to some extent from batch lo batch . 
For that  reason you may fi nd d ifferent 
basic fi l ter  pack i nformal,j,�rn on differ
ent batches of Cibachrome print ma
terial .  

Once you determine your "system 
correction factor" for your first batch 

(Continued 011 following page) 
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of Cibachrome print material, merely 
apply the same factor to the filter pack 
data on the next package of Ciba
chrome you u se. 
EXAMPLE: 
1 st package of Cibachrome print 
material purchased: 

Kodachrome data (on 
1 s t  package) Y 60 M 00 C 1 5  

Your "system cor-
rection factor": + Y 1 5  

"Adjusted" filter pack 
for 1 st package: Y 7 5  

+c 1 5  

C 30 

2nd package of Cibachrome print 
material purchased: 

Kodachrome data (on 
2nd package): Y 50 M 00 C 20 

Your "system cor-
rection factor": -1-Y 1 5  

"Adjusted" filter pack 
for 2nd package: Y 65 

3rd package of Cibachrome print 
material purchased: 

Kodachrome data (on 

+C 1 5  

c 3 5  

3 rd package): Y 65 M 05 C 00 

printed on packages and labels. Ciba
chrome chemicals are not to be used 
by . children except under adult super-
v1s10n. 

Even though the solid chemicals are 
provided in sealed packages and all 
l iquids are protected by child-resistant 
safety caps, K EEP OUT OF REACH 
OF CHILDREN. lt is recommended 
that clean rubber gloves be used in all 
mixing of chemicals and whenever 
chemicals can come in  contact with 
the skin. Remove spilled solutions from 
all surfaces in the darkroom. 
Mixing: There are only three solutions 
required for processing Cibachrome 
print material: 

Step 1: developer 
Step 2: bleach 
Step 3: fixer 

In mixing the chemicals, please be sure 
to follow all of the directions on each 
label carefully as errors in preparation 
can cause various faults in  final prints. 

Use clean vessels for mixing, and 
wash and rinse carefully after use to Your "system cor-

rection factor": + Y 1 5  
"Adjusted" filter pack 

+C 15 avoid contamination. 
The developer can be mixed to make 

1 quart at a time (for ten 8x I 0 inch 
prints); or V2 gallon at a time (for 
tw_enty S x l  0 inch prints); or you may 
mix for individual 8 x 1 0  inch prints as 
follows: 

for 3 rd package: Y 80 M 05 C 1 5  
Because the combination of yellow, 

magenta, and cyan filters in  the s;1me 
filter pack would create neutral density 
a_nd reduce the light intensity, i t  is de
sirable to elimi nate the neutral density 
from the filte

_
r pack by subtracting the 

lowest fi ltration factor in  the same 
amount from each of the 3 filter colors · 
that is, subtract Y 05, M 05, and C 05: 

Therefore, the "adjusted" filter pack 
for the 3 rd package would be: 

Y SO . M 05 C l 5 
-Y U -M 05 -C 05 

Y 75 M 00 C 10  
Although your  system correction factor 
will . tend to _remain the same for ap
preciable periods of time, it may have 
to be adjusted occasionally owing to 
aging of your enlarger lamp and fil ters 
and changes in processing procedures, 
�tc. H_owever, the Cibachrome system 
1s quite tolerant to color balance 
changes and you will  find it easy to 
secure good results consistent ly .  
CI BACH ROME CHEM ISTRY 
CAUTION: Read carefu l ly  and follow 
all directions, and observe all cautions 

1 5  ml. Part A developer, plus 
1 5  ml.  Part B developer, and 
add water to make 90 ml or 3 ounces 

The bleach can be mixed to make 1 
quart, or 1/z gallon at a time. Sec. 
package directions. 

The fixer can be mixed to make one 
quart, or  1/z gallon at a time. See pack
age directions. 
Storage: All Ci bachrome chemicals 
should be stored at room temperature 
in  well sealed glass or polyethylene 
bottles. 

The concentrated stock solutio1�s wil l  
keep for several months in the t il!htly 
sealed bottles. Part I B of the developer 
may turn yellowish on extended stor
age, bu� this _ will not affect its strength 
nor stain pnnts. 

Storage l i fe of the working solutions 
at room temperature is as follows: 

developer: up to 3 weeks 
bleach : up to 5 weeks 
fixer: up to l year 

(Continued on following page) 
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WHAT YOU NEED FOR CIBACHROME COLOR PRINTING 

ENLARGER 
Your enlarger need not be elaborate, 
but should have: 
1. a color-corrected projection lens of 

at  least an f 4.5 maximum aperture 
2. preferably a 1 50 or 1 00 watt lamp; 

however, a 75 watt lamp will be 
satisfactory if the enlarger has effi
cient u t i lization of l ight 

3 .  a color head, or a filter drawer or 
system to hold the filters, preferably 
between the light source and the 
slide to be projected 

4. a heat absorbing glass in the en
larger head 

5.  optionally, a voltage regulator for 
the enlarger, especially if you r elec
trical supply is subject to voltage 
fluctuations of more than ± 10 volts. 

FILTERS 
As with all color printing processes. 
you will need an assortment of color
printing filters, i ncluding: 
1. an ultra-violet absorbing filter 
2 .  yellow: .05, . 1 0, .20, .30 . .40, .50 

magenta: .05, . 1 0, .20, .30 . .40, .50 
cyan: .05, . 1 0, .20, .30,  .40, .50 

I t  is recommended you use Ciba
chrome color printing filters available 
from your photo dealer. 

Cibachrome filters are cast acetate in 
which the colorant is dispPrsed through
out the sheet ; therefore. th y withstand 
abrasions better than gelatin filters. 

The filters are supplied in 6 inch by 
6 inch size . . .  large enough to fit all 
amateur enlarger filter drawers. For 
enlargers that accept 3 inch by 3 inch 
filters, the Cibachrome filters may be 
cut  to make four complete sets of 
filters. 

The Cibachrome filter set contains 
yellow, magenta and cyan fi l ters in 
densities of .05, . 1 0, .20, .30 ,  .40 and 
.50. A UV absorbing filter is also in
cluded in the filter set . 
DRUM OR TRAYS 
For drum processing. it is recom
mended you use the Cibachrome drum 
processor available from your photo 
dealer. 

The Cibachrome processing drum 

has been specially designed to make i t  
easy for you t o  develop your prints i n  
room light. 

The concept of the drum enables you 
to change it from an 8x10  inch drum 
to an 1 l x 1 4  i nch drum by simply 
changing the center tube portion. Each 
of the end pieces has a cup which 
holds over 6 ounces of fluid, more 
than enough to process one 11 x 1 4  inch 
print. 

For tray processing, hard rubber. 
plastic or type 3 1 6  stainless steel trays 
are ideal. If you use enamelled trays, 
be sure there are no chips in the 
enamel surface, or any rust spots. 

For most efficient use of chemicals 
in  tray processing the bottom of the 
trays should be flat, with neither ridges 
nor depressions. 

MISCELLANEOUS N ECESSITIES: 
You should also have available: 
1. a photographic thermometer ac

curate to ± V2 ° F 
2. a darkroom timer or clock 
3. clean bottles for Cibachrome chem

istry, either glass or polyethylene. 
For ease in  mixing, use wide-neck 
bottles of at  least 112 gallon capacity 

4. rubber gloves for mixing chemicals, 
or anytime your hands may come 
in contact with the chemicals. 
Gloves are essential for t ray proces
sing 

5. measuring cups for chemistry. Each 
Cibachrome chemistry kit provides 
three specially marked cups for your 
convenience. 

Optional equipment: an enlarging 
meter, and a print dryer designed for 
resin coated papers. 

GENERAL INFOR MATION 

The first and most important thing to 
remember i n  printing Cibachrome ma
terial i s  that it  is a direct positive ma
terial. That means it reacts to exposure 
variations and changes in the same 
way as reversal color film. such as 
Kodak Ektachrome and Kodachrome 
or Agfachrome, which you use in mak
ing your slides. 

(Continued 011 following page) 
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As you know, these materials re
spond to changes i n  light j ust  as you 
would expect; that is, more l ight gives 
you a l ighter image, and less l ight a 
darker image. By the same token. if the 
light becomes more yellow, the direct 
positive color image becomes more yel
low; if the light is more red, then the 
image becomes more red, etc. As a re
sult, it is quite simple to estimate what 
changes to make and the extent of cor
rection once a first test print has been 
made with Cibachrome print material .  

This ease of working starts right with 
the composing of your print on the en
larging easel. You will see your slide 
in natural color and will find it easy 
to adjust the magnification and crop
ping to obtain just the effect you want 
in the final print. 

Of course, i f  you have experience in 
making black-and-wh ite prints or color 
prints from negative films, you will  
have to remember to use just the op
posite correction in Cibachrome print
i n g. 

SELECTION OF STANDARD SLIDE 
It is important that you first select a 
slide to be used as a standard, then 
print, process, and adjust the color bal
ance unti l  you get a color print to your 
satisfaction. Use that same filter pack 
as the starting poi nt for l ater prints 
from other slides on the same type of 
fi lm. 

You wil l  find that you need a dif
ferent basic filter pack for each dif
ferent type of color fi l m  you use 
(Kodachrome, Ektachrome, Agfa
chrome, Fujichrome, etc.). 

In selecting a sl ide to be used as a 
standard, be sure that it incorporates 
the following characteristics: 

1 .  flesh tones or neutral grays 
2 .  normal overall density (within 1h 

stop of normal exposure) 
3. good color balance 
4. good range of colors 

The inclusion of flesh tones or neu
tral grays is vital because your color 
balance should be corrected to these 
tones in order to assure a satisfactory 
filter pack for succeeding prints. 

IDENTIFICATION OF CIBACHROME 
EMULSION SIDE 
The emulsion side of Cibachrome print 
material i s  smooth ,  but the back side 
i s  almost as smooth, and i t  may be dif
ficult  at first to determine the emulsion 
side i n  total darkness. 

If you have difficulty in feeling the 
difference, try swishing your thumb 
across one side at a time while holding 
i t  close to your ear. You wil l  hear a 
"whisper" from the back side, and no 
sound from the emulsion side. 

If you should make a mistake and 
try to expose. through the back side, 
you will be able to tell during expo
sure. The emulsion side is dark gray. 
and the back side i s  gleaming white. 

RECIPROCITY FAILURE 
This effect refers to the loss i n  photo
graphic efficiency at low l ight intensi
ties. With dark slides, a weak l ight 
source i n  your enlarger, or great mag
nification, you may expect to encounter 
reciprocity failure and will  have to 
make adjustments in exposure and 
fi lter balance. Your prin t  will tend to 
become darker and more bluish-cyan in 
color balance. Correct by increasing 
exposure and adding some yellow and 
subtracting cyan filtration. 

(Continued on following page) 
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DIFFERENCES IN EXPOSING CIBACHROME AND 
NEGATIVE-TO-POSITIVE MATE RIALS 

If you have ever made black-and-white 
prints or conventional color prints from 
color negatives such as Kodacolor, you 
will have to remember that making 
Cibachrome prints wil l  be different in 
these ways: 

Cibachrome 

to lighten a print more l ight  and/or 
more time 

negative-to-positive 

less light and/ or 
less t ime 

to darken a print less light and/or 
less time 

more l ight and/or 
more time 

to make significant 
changes in the 
density of a print 

increase or decrease 
exposure by 2 times 

increase or decrease 
exposure by only 2 5 %  

to make significant 
changes in color 
balance 

change appropriate 
filter(s) by at 

cha nge appropriate 
fi lter(s) by .05 
density 

borders of print 
if covered during 
exposure 

least .20 density 

will  be black will be white 

dust particles, 
scratches 

wil l  appear as black 
spots or Ii nes . . .  

will appea r as white 
spots or l i nes 

color filter 
corrections 

DODGING 

so slides must be 
careful ly cleaned 

To "dodge," which is normally meant 
to lighten a specific area, you must 
add more light to that area of a Ciba
chrome print .  This is generally done 
by using your hands to block out all of 
the area not to be l ightened, or by 
using "dodging" kits of opaque plastic 
or cardboard available from your photo 
dealer. 

The amount of extra l ight to be 
given to the area depends upon the 
effect you desire and must be done by 
judgment or trial-and-error. 

BURNING-IN 
The technique of "burning-in" a print 
is just the reverse of "dodging." There 
will be occasions when you wi l l  want 
to darken an area of your print, and 

will be opposite of 
Cibachrome corrections 

with Cibachrome, you must decrease 
the amount of light to that area. 

Tf i t  is a large portion of the print, 
i t  can easily be done with your hands 
by blocking out the area to be "bu r.ned
in." If it is a srrlall area, you can use 
a small piece of opaque plastic or card
board attached to a long wire. Kits 
are available from your photo dealer. 

PROCEDURE 

STARTING FILTER PACK 
Use the filter pack recommended on 
the back label of the Cibachrome "A" 
print material package for the type of 
slide film you will use. 

(Continued 011 following page) 
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IN ITIAL EXPOSURE PROCEDURE 
I .  insert filter pack as suggested above, 

plus the UV absorbing filter 
2 .  adjust the enlarger for the print 

size you desire 
3. focus sharply on the reverse side of 

a previously processed piece of 
Cibachrome or double-weight paper 

4. set exposure as follows: 
If you have a direct reading l i gh t 

meter, remove your s l ide and leave 
filters i n  place. Set the meter on the 
easel and adjust the fl stop to secure a 
reading of 0.5 foot candle. Replace 
slide and set exposure for 10 seconds. 
Of course, if  your enlarger gives less 
l ight, the exposure time will  have to 
be increased proportionally, e .g. ,  at 
0.25 ft/ c use 20 seconds. 

If you don't have a direct reading 
l ight  meter, use one sheet of Ciba
ch rome print material and, with the 
Cibachrome exposure mask, make a 
test series of at least 4 exposures. Use 
1 0-second exposures at f I 4.5, f I 5 .6,  
f/8  and f/ 1 1  to make an 8xl0 inch 
enlargement of < 1  full  3 5mm sl ide.  A 
h a ndy exposure mask is packed i n  8 x 1 0  
i nch Cibachrome print material for 
your convenience. 

In exposing Cibachrome, i t  is pre
ferable to adjust the lens aperture and 
maintain constant exposure time, but i f  
your  enlarger does not deliver suffi
cient l ight ,  you will have to increase 
the t ime of exposure to obtain  a well 
exposed print. 
1 .  in  TOTAL DARKNESS, insert Ci

bachrome material i nto easel or 
frame, emulsion side up 

2. expose print 
3.  process print 

LATITUDE OF CIBACHROME 

One of the many advantages of Ciba
chrome is  the great latit ude, both in 
exposure and i n

' 
filtration. 

As you will note in studying your 
test sheet, you must be bold in making 
your corrections for exposure. Often
times, to make a significant change in 
density, you must increase or decrease 
your exposure by changing the lens 
aperture by one to two full stops or by 
altering the exposure time by a factor 
of two to four. 

Also in making corrections for color 
balance, a chang� of at least .20 density 
i n  your filters may be necessary. 

LATENT I MAGE 

The latent image of Cibachrome is 
very stable. You may process immedi
ately after exposure, or if you wish, 
prints may be kept at room tempera
ture unprocessed overnight or even 
a weekend without noticeable change 
in overall density of color balance. 

CAUTIONS 

As in all color printing systems, you 
must be aware of: 
1. lamp aging. Tungsten l ight changes 

toward yellow-red with bulb aging 
which will affect filtrat ion 

2.  filter aging. G elatin or acetate filt
ers can fade with continued use 
which wi l l  affect color balance 

3. dirt and fingerprints on your en
larger lens will affect the contrast 
and quality of your print 

4. large voltage fluctuations; more than 
± 1 0  volts will  affect your expo
sure and color balance. 

FILTER PACK DATA FOR DIFFERENT SLIDE FILMS 

KODACHROME AND 
GAF COLOR SLIDE 

See Kodachrome data on back of print 
material envelope. 

If you use Kodachrome, or G AF 
color slide, and want to shift to: 
Ektachrome-add Y 10 and C 1 0  
Agfachrome-subtract Y 1 0  and C I 0 
Fujichrome-subtract Y 1 5  and C 05 

EKTACHROME 
See Ektachrome data on back of print 
material envelope. 

If you use Ektachrome, and want to 
shi ft to: 
Kodachrome-subtract Y 1 0  and C 1 0  
GAF color sl ide-subtract Y 1 0  and 

c 1 0  
Agfachrome-subtract Y 2 0  and C 20 
Fujichrome-subtract Y 25 and C i 5 

(Continued on following page) 
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AGFACHROME 
See Agfachrome data on back of print 
material envelope. 

If you u se Agfachrome, and want to 
shift to: 
Kodachrome-add Y 1 0  and C 10  
GAF color slide-add Y 1 0  and C 1 0  
Ektachrome-add Y 2 0  and C 20 
Fujichrome-subtract Y 05 and add 

c 05 

FUJICHROME 
See Fujichrome data on back of print 
material envelope. 

If you use Fujichrome, and want to 
shift to: 
Kodachrome-add Y 15 and C 05 
G AF color slide-add Y 15 and C 05 
Ektachrome-add Y 25 and C 1 5  
Agfachrome-add Y 0 5  and subtract 

c 05 

PROCESSING CIBACHROME PRINT MATE RIAL 
DRUM PROCESSING STEPS 

TOTAL TIME: 1 2  MINUTES at 75°F ± 3°F (24°C ± 2°C) 

1 .  DEVELOP (2 minutes) 
Jn TOTAL DARKNESS, place the ex
posed Cibachrome print in the drum 
(be sure the drum is clean and DRY). 
For one 8 x 1 0  inch print, pour in 3 
ounces (90 ml) of developer and agitate 
rapidly for the first 1 5  seconds of de
velopment. Then agitate gently and 
evenly through remainder of the cycle. 

Start draining the developer 15 sec
onds prior to Step 2. Drain carefully 
for the full 1 5  seconds and then add 
bleach to the drum. 

If  there i s  evidence of an u npleasant 
odor, use a 10 to 15 second water rinse 
and drain after development on sub
sequent occasions. To do this, drai n the 
developer as recommended, then 
quickly pour 3 ounces of 7 5 ° F  water 
into the drum and drain for 10 to 1 5  
seconds. Then add the bleach solution. 

2. BLEACH (4 minutes) 
Pour in 3 ounces (90 ml) of bleach 
and agitate rapidly for first 1 5  seconds 
and then agitate gen tly <ind evenly 
throughout remainder of cycle. 

Start draining the bleach 1 5  seconds 
prior to Step 3. Drain carefully for the 
full  15 seconds and then add fixer to 
the drum. 

If  there is evidence of an unpleasant 
odor, use a 1 0  to 15 second water 
rinse and drain, as described in  Step 1 
on subsequent occasions. After rinsing, 
add the fixer solution. 
IMPORTANT: Pour the used bleach 
i nto a polyethylene pail or bucket of at 
least 11z gallon capacity, and neutralize 
with 2 Cibachrome neutralizer tablets 

for each 3 ounces of bleach used . Do 
not cover container. When the solution 
stops fizzing, pour down drain. 

3. FIX (3 minutes) 
For each 8 x l 0  i nch print, use 3 ounces 
(90 ml) of fixer and agitate un iformly 
and gently throughout the entire cycle. 
Fix for the full 3 minutes, then drain 
for 5 to 10 seconds. 

4. WASH (3 minutes) 
Wash for 3 min utes in rapidly running, 
clean water at 7 5 ° F. 

Total elapsed t ime: 12 minutes. 
To dry, remove the pri nt from the 

drum, and .  remove the surface liquid 
with a soft rubber squeegee or clean 
chamois cloth . Hang up, or lay flat on 
a blotter or drying rack (emulsion side 
up), or use a print dryer designed for 
resin coated papers. 

Approximate drying times: 
I .  air drying, 1 1/z -2 hours 
2 .  electric fan, 1 5 - 1 8  minutes 
3. blower-type hair dryer, 6-8 min utes 
Note: a wet Cibachrome print will look 
somewhat more magenta than a dry 
print. 

INSERTING THE MATERIAL 
TOTAL DARKNESS is requ ired i n  in
serting the exposed Cibachrome mate
rial into the processi ng drum. 

Curve the exposed sheet to be proc
essed i nto a cyl indrical shape with the 
emulsion side facing in .  Make sure the 
tube is perfectly dry so the print will  
easily slide all the way in. and will 
not be d.1maged when you replace the 
end-cap onto the drum. 

( Continued on following page) 
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Once the cap is securely in place, 
the lights may be turned on for the re
mainder of the process. 

MEASURING CHEMICALS 
Chemicals should be carefully measured 
in the graduated beakers furnished with 
Cibachrome kit as follows: 

8xl0  i nch print: 3 ounces (90 ml) 
l l x l 4  i nch print: 6 ounces ( 1 80 ml) 

Care should be taken to use the cor
rect beaker for each component of 
chemistry every time so there will be 
no chance of contamination. Rinse well  
after each use.  
Note: some graduates you may already 
have in your darkroom may be marked 

in cc's (cubic centimeters). Cubic centi
meters and millili ters (ml) are equi
valent measures; therefore you would 
use 90 cc for an 8 x l 0  i nch print. 

TEMPERATURE AND TIME 
The standard temperature for proces
sing Cibachrome print material is 7 5°F. 

However, if necessary, you can work 
with solution temperatures of from 
65°F to 85°F if appropriate compen
sation is made in the time of proces
sing (see table below). 

It is important that in any given 
processing run the temperature of all 
solutions and of the wash water be 
kept within 3° of each other. 

68° F ± 3° F (24° c ± ll/2° C) 82°  F ± 3° F 
(20° C ± J l/2 ° C) 75° F ± 3° F (28 °  C ± 1 1/2 ° C) 

Developer 2 112 min. ·;· 2 
Bleach 4112 min.* 4 
Fix 3 1h  min. 3 
w�.sh 3 112 mm. 3 
Total time 1 4  min. 12 

" Includes 1 5  second drain.  

An i ncrease or decrease in image 
contrast equal to about one grade of 
paper can be achieved through varia
tions in developing time up to ± 112 
minute. Shorter times will yield lower 
contrast at some sacrifice in speed, and 
vice versa. 

Unless processing is done under ex
treme climatic conditions, the short 
duration of each step should enable 
you to stay within the prescribed tem
perature l imits. Otherwise, i t  is recom
mended that you pre-heat or pre-cool 
the drum, depending on the tempera
tu;-e condition, and that you roll the 
drum in a water bath at the proper 
temperature. 

AGITATION 
During the development and bleaching 
steps, agitation during the first 1 5  sec
onds should be rapid and vigorous. 
Thereafter, agi tation should be more 
gentle and even throughout the remain
der of the cycle. 1f a motorized base 
is used, the drum should be agitated 
rapidly by hand for the first 1 5  sec
onds of the developing and bleaching 

ndn.* J l/2 min."' 
min.·;· 3 \/2 min."' 
min. 21/2 mm. 
min. 2 1/2 min.  
min. I O  min.  

steps, and then placed on the motorized 
base for the remainder of the cycle. 

In using a motorized base, i t  i s  rec
ommended that the revol utions per 
minute (RPM) of the drum on the 
base should not exceed 40 RPM. I f  
the motor base rotates in a si ngle di
rection only, the drum should be re
versed several times in order to assure· · 

even processing. 

CONSISTENT TECHN IQUE 
As with al l  color processes, it i s  im
portant that you develop a consistent 
technique and procedure, and that you 
use them each time you make color 
prints. 

Consistency in work habits will lead 
to uniformity in color print quality. 

CAUTION 
Read and follow all  caution informa
tion on packages and labels. 

Even though the solid chemicals are 
supplied in sealed packages, and all  
bottles have chi ld-resistant safety caps. 
KEEP OUT OF REACH OF CHI L
DREN. 

( Co11ti1111ed 011 followi11g page) 
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TRAY PROCESSING STEPS 
TOTAL TIME:  1 2  MINUTES at 75°F ± 3°F (24°C ± 2°C) 

1. DEVELOP (2 minutes) IMPORTANT: neutralize used bleach 
Developing Cibachrome print material as described in step 2, in previous i n-
i n  trays must be done IN TOT AL structions, before disposal. 
DARKNESS. 

For each S x l O  inch print, pour 3 
ounces (90 ml) of developer i nto a 
flat-bottomed tray. Three ounces wi l l  
barely cover t h e  SxlO  inch print, and 
therefore agitation must be continuous 
and vigorous for the entire cycle. 

Start draining the developer 15 sec
onds prior to Step 2, then rinse briefly 
in a tray fi lled with 7 5 ° F  water. and 
drain 5 to 10 seconds before placing 
the print in the bleach tray. 

2. BLEACH (4 minutes) 
The first 3 minutes of the bleaching 
step must be done in TOTAL DARK
NESS. 

Use 3 ounces (90 ml) of b leach for 
each S x l O  inch print to be processed. 
and agitate continuously and vigorously 
for the entire cycle. 

After 3 minutes in  the bleach, you 
may turn on the lights; continue to 
agitate the solution. 

Start draining the bleach 1 5  seconds 
before the end of this step, then rinse 
briefly in clean water, and drain 5 to 
1 0  seconds before placing the print in 
the fixer tray. 

3. FIX (3 minutes) 
Use 3 ounces (90 ml) of fixer for each 
SxlO inch print and agitate continu
ously and vigorously for the ful l  3 
minutes, then drain for 5 to 10 seconds. 

4. WASH (3 minutes) 
Wash for 3 minutes i n  rapidly runni ng, 
clean water at  7 5 ° F. 

Total elapsed time: 12 minutes. 
To dry, remove the surface l iq uid 

with a soft rubber squeegee or clean 
chamois cloth. Hang up, or lay flat on 
a blotter or drying rack (emulsion side 
up), or use a print dryer designed for 
resin coated papers. 

Note: These instructions are for the 
benefit of those who prefer tray proces
sing to drum processing. Advantages of 
t rays are the simpl ici ty of equipment 
and the possibil ity of processing more 
than one print at a time. Disadvantages 
are working in total darkness for 5 
minutes and the possibi l i ty of scratch
ing the prints. CAUTION : in tray proc
essing, use clean rubber gloves to avoid 
contact of the solutions with the skin.  

TRAY PROCESSING PROCEDURE 
TYPES OR TRAYS 
Plastic, hard rubber or type 3 1 6  stain
less steel trays are recommended, but 
enamelled trays may be used i f  they 
are not chipped or rusted. 

For processing a single 8 x l 0  inch 
print in just 3 ounces of solution, i t  is 
important that the bottom of the tray 
be flat, with no ridges or depressions. 
PROCEDURE 
Because step l and step 2 are I N  
TOTAL DARKNESS, you should pre
pare one tray with developer and one 
tray with bleach before the l ights are 
t u rned off. 

Although the beginning is well ad
vised to start tray processing with one 
print at a time, the more experienced 
worker may prefer to process several 

prints at a time. This can be clone 
successful ly  with Cibach rome print ma
terial provided only that adequate solu
tion volumes are employed; that it .  at 
least 3 ounces per S x J O  inch pri nt. 
and that care is  taken to �!Void scratch
ing or gouging the swol len and fairly 
delicate emulsion during interleafing of 
the sheets. I t  is  essential also that each 
print of a batch receive the correct 
treatment time in each sol ution. This 
can be assured by immersing and re
moving the sheets in 1 0  second inter
vals, always maintaining the same 
order. 

MEASURING CHEMICALS 
Chemicals should be careful ly  measured 
i n  the gracfuated breakers furnished 
with Cibachrome chemistry as follows: 

( Continued on following page) 
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8xl0  inch print: 3 ounces (90 ml) 
l l x 1 4  inch print: 6 ounces ( 1 80 ml) 

Care should be taken to use the correct 
beaker for each component of chem
istry every time so there will be no 
chance for contamination. Rinse well 
after each use. 

TEMPERATURE AND TIME 
The standard temperature for proces-

sing Cibachrome print material is  75°F. 
However, if necessary, you can work 

with solution temperatures of from 
65° F to 8 5 ° F  if  appropriate compen
sation is made in the time of proces
sing (see table below). 

It i s  important thaf in any given 
processing run the temperature of all 
solution and of the wash water be kept 
within 3° of each other. 

68° F ± 3° F 75° F ± 3° F 82° F ± 3 °  F 
(20° c ± 1 112 °  C) (24° c ± l1/2 °  C) (28° C ± l 1/2 ° C) 

Developer 2112 min."' 2 
Bleach 4 112 min. �1 4 
Fix 3 112 mm. 3 
Wash 3 V2 min. 3 
Total time: 14 min. 12 

"'Includes 1 5  second drain an<l rinse. 

An increase or decrease in  image 
contrast equal to about one grade of 
paper can be achieved through varia
tions in developing time u p  to ± Vi 
minute. Shorter times will yield lower 
contrast at some sacrifice in  speed, and 
vice versa. 

Unless processing is done under ex
treme climatic conditions, the short 
duration of each step should enable you 
to stay within the prescribed tempera
ture limits. Otherwise, it  is recom
mended that you pre-heat or pre-cool 
the trays, depending on the temperature 
condition, and that you float the trays 
in a water bath at the proper tempera
ture. 

AGITATION 
For a single print, constantly agitate 
by raising and lowering each of the 
four sides of the tray to make sLire 
that the entire surface of the sheet is 
swept over by solution throughout each 
processing step. 

For several p r·ints, agitate by inter
leafing, continually taking the print 
from the bottom and placing it on top. 
Processing prints face down will help 
reduce scratching of the emulsion. 

CONSISTENT TECHNIQUE 
It is important that  you develop a con
sistent technique and procedure, and 

min. ''' P h  min.* 
min. ':' 3 V2 min.* 
min. 2 Vi min. 
min. 2Y2 min. 
min. 1 0  min. 

that you use them each time you make 
color prints. 

Consistency in  work habits will lead 
to uniformity in  color print quality. 

CAUTION 

Read and follow all caut ion informa
tion on packages and l abels. 

Even though the solid chemicals are 
supplied in sealed packages. and all 
bottles have child-resistant safety caps, 
KEEP OUT OF REACH OF CHIL
DREN. 

PROCEDURE 

RETOUCHING 
The amount of  retouching to be done 
on your Cibachrome prints will depend 
largely upon the condition of your slide. 
IT IS ESSENTIAL to h ave your slide 
absol utely clean before enlarging be
cause as mentioned previously, dust 
particles will be printed black. Clean 
your slide carefully, and after you h ave 
placed i t  in the negative carrier. it  is 
a good idea to recheck i t  with a mag
nifying glass or small loupe to make 
sure all dust particles have been re
moved. 

If the slide has been scratched, apply 
a small quantity of "no-scratch" solu-

( Continued 011 following page ) 
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tion or oil  from your face to help re
duce the effect of the scratch, as it  may 
print  as a black line. 

Black spots on your f inal Ciba
c�rome prints can best be covered with 
opaque colors, such as artists' acrylic 
paints in  the proper shade. 

Retouching white spots, or adding 
color to lighter areas, is easily accom
plished with Cibachrome transparent 
retouching colors. These colors contain 
the same dyes as are in  the Ciba
chrome print image and have a high 
resistance to fading. 

Cibachrome retouching colors are 
water soluble and may be applied with 
a brush or cotton swab. They can be 
used in any desired concentration. but 
i t  is recommended you start with dilute 
colors. T f  too much color h as been ap
p l ied, the density of the retouched area 
can be reduced by prolonged wash ing 
(about one half hour) .  

MOUNTING 
Cibachrome prints may be easi ly 
mounted with the two-sided adhesive 
mounts available at most photo dealers. 
or with the photo-mount adhesives 
avai lable in aerosol cans. In each case. 
be sure to follow the d irections printed 
on the package. 

In mounting Cibachrome. extra care 
must be taken to carefully roll out a l l  
bubbles and· a ir  spaces so that  the print 
is  perfectly flat.  

Because of the l asting qualities of 
Cibachrome , i t . is advisable to use 
heavy cardboard, or even Masonite, as 
a permanent mount. 

Your Cibachrome print may be 
sprayed with a gloss finish to protect it 
from finger lJrints, dust and scratches. 
or if  you prefer, i t  may be sprayed 
with a matte varnish to soften the 
high gloss finish. 

REMOVING FINGER PRINTS 

Finger prints on Cibachrome prints 
may be caused in several ways. among 
them 

l .  by touch ing the image surface of 
the print with wet fingers before 
processing, especial ly if wet with a 
processing solut ion . . .  : ind by 
touching the print im:1ge during 
processing with contaminated fin
gers i .e . ,  bleach or fixer on fingers 
while print is in developer. The 
image will be affected and there i s  
no way to  correct other than  by 
retouching. 

2 .  i f  carelessly handled with wet or 
d i rty fingers after processing and 
drying. Finger prints may be re
moved by washing the print again ;  
superficial d i r t  a n d  finger grease 
may be easily removed with film 
cleaner and a soft cotton cloth or 
swab. Do not use facial  tissues. 

CIBACH ROME MAGNIFICATION TABLE AND EXPOS U RE GUIDE 

When you make prints o f  different 
size from one of your sl ides. you will  
have to change your print exposme as 
you change from one magnification to 
another. Jn order to avoid p1'oblems 
with reciprocity failure. you should t ry 
to maintain similar exposure times and 
make the necessary compensations in 
total exposure by varying the lens aper
ture. The light i ntensity at the easel 
wil l  be directly proportional to (I + 
m)'.! where m is the magnification ratio. 
For example, if you project a 1 x 1 V2 

i nch (35mm) slide film image first to 
a 4x5 inch size. and then to an 8 x 1 0  
inch size, the difference in t h e  intensity 
of i l l umination at the easel will be: 

(1  + 8)3 = 8 1  
0 + 4F = 25 

or 3 .2x 

This  means the 8 x l 0  inch print  wil l  
require 3 .2 t imes more exposure than 
the 4x5 inch print.  

The following table will help in de
termining the necessary changes in ex
posure as you switch from size to size. 

(Continued on following page) 
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from 

4x5 inch 

exposure 
factor: 

example: f/ 8, 
10 seconds 

( This sample is for 
illustrative purposes 
only. Yonr actual print 
exposures may be 
quite different. ) 

8xl0 inch 

exposure 
factor: 

example: 
fl 5.6,  1 6  
seconds 

( This sample is for 
illustrative purposes 
only. Your actual print 
exposures may be 
quite different. ) 

5x7 inch 

l .4x 

f/ 8, 14 sec. 

4x5 inch 

0.3 l x  

f / 8 ,  1 0  sec. 

to 

8xl0 inch 1 1 x14 inch 

3 .2x 5.Sx 

f/ 8, 32 sec . ,  f/ 5.6,  29 sec . ,  
or preferably, or preferably, 
f/5.6, 1 6 sec. f/4.5 , 21 sec. 

5x7 inch 1 1 x l4 inch 

0.44x l .Sx 

f/ 8, 1 4  sec. f/5.6, 29 sec., 
or preferably, 
f/4.5, 2 1  sec. 

CIBACHROME PROCESSING CHART FOR DRUM 
AND TRAY TECHNIQUES 

The standard temperature for proces
sing Cibachrome print material is 7 5 ° F. 
However, if you must process at lower 
or higher temperatures, make time ad-

I .  Develop 
15 second drain° 

2. Bleach 15 second cl rain ° 

3. Fix 
4. Wash 

Total t ime 

Recommended 
75°F ± 3°F 

2 min. 

4 min. 

3 min. 
3 min. 

1 2 min. 

¥Start draining 15  seconds prior to next 
step. If  there is evidence of an un
pleasant odor, on subsequent proces
sing rinse q uickly with about 3 ounces 
of water at 75°F (or, temperature used 
for developer and bleach) and drain 
for 1 0- 1 5  seconds. 

justments as shown below. Tempera
tures below 65°F and above 8 5 ° F  are 
l ikely to yield poor photographic re
sults and/or physical defects. 

Low High 
68° F ± 3 ° F  8 2 ° F  ± 3 ° F  

2 Yz min.  1 Y2 min. 

4Yz min. 3 1/2 m,in. 

3 Yz min. 2 Yz min. 

3 Y2 min. 2 1h min.  

1 4  min.  l O min. 

Each package of Cibachrome chem
istry describes what to do in case the 
particular chemistry is inadvertently 
swallowed or splashed into the eyes. If 
a physician requires additional informa
mation in case of an accident with 
Cibachrome chemistry, he  can call 
Ciba-Geigy Corporation (Product Mis
use) a t  (9 1 4) 478-3 1 3 1 .  

( Continued 011 following page) 

520 



The Compact Photo-Lab-Index 

CIBACHROME COLOR CORRECTI ON GUIDE 

Using t h e  color Correction Chart as 
a guide: 

if the print is too add 

blue yellow 

or subtract 

blue (magenta and cyan) 

yellow blue (magenta and cyan) yel low 

green magenta green (yellow and cyan) 

magenta green (yellow and cyan) magenta 

cyan red (yellow and magenta) cyan 

red cyan 

Note: i f  you view a Cibachrome print 
while sti l l  wet, it will  look somewhat 
more magenta than when completely 
dry. In color printing, it is important 
to remember these 3 basic fi lter rules: 
1. use as few filters as possible, there

fore 

red (yellow and magenta) 

2 .  if possible, subtract filters to make 
a correction rather than add un
necessary neutral density;  that is,  

3 .  never have yellow, magenta and 
cyan fi lters in  the same filter pack 
as it merely reduces the l ight in
tensity. 
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I L FORD PH OTOG R AP H I C  FORMU LAS 

PYRO-SODA D E V E LOPER 
F o r  F i l ms a n d  Plates 

STOCK SOLUTION A 

l lford I D-1  

Warm Water ( 1 25 F or 5 2  C) 24 ounces 750.0 ml 
Potassium Metabisulfite 365 grains 25.0 grams 
Pyrogallic Acid . . . . . . . . 3 oz. 1 5 0  grains 1 00.0 grams 
Add cold water to make . . . 32 ounces 1 .0 liter 
Ensure that the potassium metabisulfite is dissolved before adding the pyrogallic acid. 

STOCK SOLUTION B 

Warm Water ( 1 25 F or 5 2  C) 24 ounces 750.0 ml 
Sodium Carbonate (monohydrated) 1 oz. 200 grains 44.0 grams 
Sodium Sulfite (desiccated) 1 oz. 29 2 grains 50.0 grams 
Potassium Bromide . . . . . . . . . . 1 7  grains 1 .  2 grams 
Add cold water to make . . . . . . . 32 ounces 1 .0 liter 
For tray development ,  mix 1 part A, 1 0  parts B, 9 parts water. Develop for 2-1 /2 to 5 

minutes at 68 F (20 C) . For tank development mix 1 part A, 5 parts B ,  20 parts water. 
Develop for 5 to 10 minutes at 68 F ( 20 C). 

METO L- H Y DROOU I NO N E  D E V E LOPER 
F o r  Plates a n d  F i l ms 

STOCK SOLUTION 

l lford I D-2 

Warm Water ( 1 25 F or 52 C) 24 ounces 750.0 ml 
Metol . . . . . . . . . . . . . 30 grains 2.0 grams 
Sodium Sulfite (desiccated) 2- 1 /2 ounces 75 .0 grams 
Hydroquinone . . . . . . . . 1 20 grains 8.0 grams 
Sodium Carbonate (monohydrated) 1 oz. 1 90 grains 43.0 grams 
Potassium Bromide . 30 grains 2.0 grams 
Add cold water to make . . . . . . . 32 ounces 1 .0 liter 
For Tray Development, dilute 1 part of the above stock solution with 2 parts of 

water. Develop 3 to 5 minutes at 68 F (20 C). For Tank Development dilute 1 part of 
stock solution with 5 parts of water. Develop 6 to 1 2  minutes at 68 F (20 C). 

Available as an Ilford packed chemical in sizes to make 1 U.S. gallon, 1000 ml, 2.5 
liters and 5 liters, metnc measure, and 80 ounces, and 1 gallon British Imperial measure. 
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METOL TAN K OR T RAY DEVE LOPE R 
For Soft G radation and Maximum Shadow Details 

STOCK SOLUTION A 

Warm Water ( 1 25 F or 52 C) 
Metol . . . . . . . . . . . .  . 
Sodium Sulfite (desiccated) 
Add cold water to make 

STOCK SO LUTION B 

24 ounces 
1 75 grains 

1 oz . 292 grains 
32 ounces 

l lford 1 0-3 

750.0 ml 
1 2 .0 grams 
50.0 grams 

1 .0 liter 

Warm Water ( 1 25 F or 52 C) 24 ounces 750.0 ml 
Sodium Carbonate (monohydrated) 2 oz. 293 grains 87 .0 grams 
Potassium Bromide . . . . . . . . . . 30 grains 2.0 grams 
Add cold water to make . . . . . . . 32 ounces 1 .0 liter 
Mix 1 part A, 1 part B, 6 parts water. Develop films and plates approximately 1 2  

minutes i n  a tray or 5 minutes in a tank, and papers for 1 - 1 /2 to 2 minutes. ID-3 may be 
made up in one solution. The ·superior keeping properties of the separate solutions make 
the two solution formula preferable when consistency of performance is especially 
important. 

AM I DO L  DEVE LOPER 
F o r  F i lms a n d  Plates 

Warm Water ( 1 25 F or 5 2 C) 
Sodium Sulfite (desiccated) 
Amidol . . . . . . . . .  . 
Potassium Bromide . . . .  . 
Add cold water to make . .  

24 ounces 
3 oz. 1 4 5

, 
grains 

l /2 oz. 73 grains 
88 grains 
32 ounces 

l lford 1 0-9 

750.0 ml 
1 00 .0 grams 

20.0 grams 
6.0 grams 
1 .0 liter 

This developer has very poor keeping qualities and should be used as soon as possible 
after mixing. Develop 6 to 1 0  minutes at 68 F (20 C). 

METOL-HYDROOU I NON E -BORAX D E V E LOPER 
For  Tank or Tray Use 

Warm Water ( 1 25 F or 5 2 C) 24 ounces 
Metol . . . . . . . . . . . . . 30 grains 
Sodium Sulfite (desiccated) 3 oz. 1 4 5  grains 
Hydroquinone 75 grains 
Borax . . . . . . . . . . . . 30 grains 
Add cold water to make . . 32 ounces 
Use full strength. Develop from 5 to 1 3  minutes at 68 F (20 C). 

l lford I D-1 1 
750.0 ml 

2.0 grams 
1 00 .0 grams 

5 .0 grams 
2.0 grams 
1 .0 liter 

An Extra-fine grain Developer can be prepared by adding to the above, Ammonium 
Chloride at the rate of 40 grams of Ammonium Chloride per liter of prepared llford 
ID- 1 1  (1 ounce 1 4 5  grains per quart) .  Camera exposures should be doubled and 
developing time increased to twice the specified time for ID-1 1 .  
Available as a n  l lford packed chemical in sizes to make I U.S .  gallon 570 m l  metric 
measure, and 8 oz., I gallon, 3 gallons and S gallons British Imperial Measure. 
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R E P L E N ISH E R  
For Metol -hydroqu inone-borax Developer l lford- 1 1  R 

Warm Water ( 1 25 F or 5 2  C) 24 ounces 750.0 ml 
Metol . . . . . . . . . . . . . 44 grains 3.0 grams 
Hydroquinone . . . . . . . 1 1 2 grains 7 .5 grams 
Sodium Sulfite (desiccated) 3 oz. 1 4 8  grains 1 00.0 grams 
Borax . . . . . . . . . . . . . . .  29 1 grains 20.b grams 
Add cold water to make . . 3 2 ounces 1 .0 liter 
Add the replenisher to the developer tank so as to maintain the level of solution. 

Where the tank is in continuous use a quantity of replenisher equal to that of the original 
developer may normally be added before the solution is discarded. 
Available as an llford packed chemical i n  sizes to make 80 ounces British I mperial 
measure, of working strength solution .  

H I G H  CONTRAST DEVE LOP E R  
For Line a n d  Screen Negatives 

STOCK SOLUTION A 

Warm Water ( 1 25 F or 5 2  C) 
Hydroquinone 
Potassium Metabisulfite 
Potassium Bromide . . .  
Add cold water to make 

STOCK SO LUTION B 

Sodium Hydroxide . . . . . . . _ . . . . . .  . 
*Cold water to make . . . . . . . . . . . . . . 

24 ounces 
365 grains 
365 grains 
365 grains 

32 ounces 

I oz. 292 grains 
32  ounces 

l lford I D- 1 3  

7 5 0 . 0  ml 
25 .0 grams 
25 .0 grams 
25 .0 grams 

1 .0 liter 

50.0 grams 
1 .0 liter 

*Caut ion : A good deal of heat is liberated when dissolving Sodium H ydroxide, and if 
warm water is used, it may boil with explosive violence. Use only cold water to dissolve 
caustic alkalis. 

Mix equal parts of A and B immediately before use. The mixed solution has very 
poor keeping qualities and should be discarded immediately after using. With normal 
exposures, development is complete in 2- 1 / 2  to 3 minutes. 

M E TO L-H YDROOU I NO N E  D E V E LOPER 
F o r  X-Ray, Aerial and Scientific F ilms llford ID-19 

Warm Water ( 1 25 F or 5 2  C) 24 ounces 750.0 ml 
Metol . . . . . . . . . . . . . 35 grains 2 . 3  grams 
Sodium Sulfite (desiccated) . 2 oz. 1 75 grains 72.0 grams 
Hydroquinone . . . . . . . . . . . .  1 3 2 grains 8 . 8  grams 
Sodium Carbonate (monohydrated) 1-3 /4 oz. 5 2 grains 56 .0 grams 
Potassium Bromide . . . . . . 60 grains 4.0 grams 
Add cold water to make . . . . . . . 32 ounces 1 .0 liter 
Recommended development times for aerial films at 68 F (20 C) are about 1 3  

minutes in a spool tank or about 8 minutes in an automatic processing machine. For 
scientific materials see the instructions issued with the materials concerned. 
Available as an llford packed chemical in  sizes to make 80 ounces, 1 gallon, and S 
gallons, British Imperial measure of working strength solution. 
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R E PL E N I S H E R  
For I D-19 Metol-hydroquinone Developer l lford ID-19R 

Warm Water ( 1 25 F or 52 C) 24 ounces 750.0 ml 
Metol . . . . . . . . . . . . . 5 7  grains 4 .0 grams 
Sodium Sulfite (desiccated) . 2 oz. 2 0 1  grains 7 2.0 grams 
Hydroquinone . . . . . . . . . . . .  2 3 2  grains 1 6 .0 grams 
Sodium Carbonate (monohydrated) 1 oz. 384 grains 56 .0 grams 
Sodium Hydroxide . . . . . . . . .  109 grains 7 .5 grams 
Add cold water to make . . . . . . . 3 2  ounces 1 .0 liter 
Add the replenisher to the developer tank so as to maintain the level of solution. 

Where the tank is in continuous use, a quantity of replenisher equal to that of the 
original developer may normally be added before the solution is discarded. 
Ava ilable as a n  llford packed chemical in sizes to make I gallon. In two 80 ounce 
units British Imperial measure of working strength solution.  

M E TO L-HYDROOU I NO N E  D EV E LOPER 
For  Bromide Paper 

STOCK SO LUTI ON 

Warm Water ( 1 25 F or 52 C) 
Metal . . . . . . . . . . . .  . 
Sodium Sulfite (desiccated) 
Hydroquinone 
Sodium Carbonate (monohydrated) 
Potassium Bromide . . . . . . . . .  . 
Add cold water to make . . . . . .  . 

24 
2 2  

3 6 5  
88 

1 oz. 75 
30 
3 2  

ounces 
grains 
grains 
grains 
grains 
grains 
ounces 

l lford I D -20 

750.0 ml 
1 .5 grams 

25 .0 grams 
6.0 grams 

3 5 .0 grams 
2 .0 grams 
1 .0  liter 

For use, dilute 1 part of stock solution with 1 part of water. With Bromide paper 
this developer gives good neutral blacks. Developing time is 1 - 1  /2 to 2 minutes for 
normal exposures. 

AM I DO L  D EV E LOP E R  
F o r  Bromide Papers 

Warm Water ( 1 25 F or 5 2  C) 
Sodium Sulfite (desiccated) . 
Amidol . . . . . . . . . . . .  . 
Potassium Bromide ( 1 0% solution) 
Add cold water to make . . . . .  . 

24 ounces 
365 grains 

88 grains 
1 /4 fl. oz. 
32 ounces 

l lford I D -22 

750.0 ml 
25.0 grams 

6 .0 grams 
8 .0 ml 
1 .0 liter 

Use ful l  strength. Develop about 2 minutes. This developer should be freshly made 
just before usirig, and should be discarded after use. It does not keep in stock solution 
form. 
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AM I DO L  D E V E LOPER 
F o r  Contact Papers 

Warm Water ( 1 25 F or 52 C) 
Sodium Sulfite (desiccated) . 
Amidol . . . . . . . . . . . .  . 
Potassium Bromide ( l 0% solution) 
Add cold water to make . . . . .  . 

24 ounces 
365 grains 

88 grains 
1 /2 fl. dram 
32 ounces 

l lford ID-30 
750.0 ml 

25 .0 grams 
6 .0 grams 
2.0 ml 
1 .0 liters 

This developer does not keep;  it should be made up just before use and discarded 
immediately after using. Develop contact papers 45 to 60 seconds. 

METO L- H Y D R OQU I NO N E  D E V E LOPER 
F o r  Oscillograph F i l m s  a n d  Papers 

Warm Water ( 1 25 F or 52 C) 
Metol . . . . . . . . . . .  . 
Sodium Sulfite (desiccated) . 
Hydroquinone . . . . . . .  . 
Sodium Carbonate (monohydrated) 
Potassium Bromide . . . . . . . . .  . 
Add cold water to make . . . . .  . 
Use full strength. Develop about 5 minutes. 

24 ounces 
75 grains 

1 oz. 292 grains 
. . .  1 20 grains 
1 oz. 1 9 5  grains 

75 grains 
32 ounces 

METO L-HYDROQU I NON E DEVE LOPER 
F o r  F i l ms, Plates a n d  Papers 

Warm Water ( 1 25 F or 52 C) 
Metol . . . . . . . .  
Sodium Sulfite (desiccated) . 
Hydroquinone 
Sodium Carbonate (monohydrated) 
Potassium Bromide . . . . . . . . .  . 
Add cold water to make . . . . . .  . 

24 ounces 
22 grains 

365 grains 
93 grains 

1-1 /4 oz. 45 grains 
. . . . . . 6 grains 

32 ounces 
For contact papers', use full strength; develop 45 to 60 seconds. 

l l ford ID-33 
750.0 ml 

5 .0 grams 
50 .0 grams 

8.0 grams 
4 3 .3 grams 

5 .0 grams 
1 .0 liter 

l lford ID-36 
750.0 ml 

1 .5 grams 
25.0 grams 

6 . 3  grams 
40.5 grams 

0.4 grams 
1 .0 liter 

For enlarging papers, use 1 part ID-36 and 1 part water and develop for 1 - 1 /2 to 2 
minutes. 

For tray development of films and plates, take 1 part of ID-36 and 1 part of water; 
develop 3 to 5 minutes. 

For tank development of films and plates, use 1 part of ID-36 and 3 parts of water; 
develop 6 to 10 minutes. 

G L  VC I N  D E V E LOPER 
F o r  F i l ms a n d  Plates 

Warm Water ( 1 25 F or 5 2  C) 
Sodium Sulfite (desiccated) 
Potassium Carbonate . .  
Glycin . . . . . . . . .  . 
Add cold water to make . 

24 ounces 
2 9 1  grains 
. 2 ounces 
. 1 ounce 

32 ounces 

l l ford I D-60 
75 0.00 ml 

20.0 grams 
60.0 grams 
30.0 grams 

1 .0 liter 
Dilute 1 :7 and develop for about 1 2  minutes in a tray or 1 5  minutes in a tank at 68 F 

(20 C) . 
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PH E N I DONE-H YD ROQU I NONE D E V E LOPER 
F o r  F i lms a n d  Plates 

STOCK SOLUTI ON 

Warm Water ( 1 25 F or 5 2  C) 24 ounces 
Sodium Sulfite (anhydrous) . 1 oz. 292 grains 
Hydroquinone . . . . . . . . . 1 75 grains 
Sodium Carbonate (desiccated) . . 2 ounces 
Phenidone . . . . . 7-1 /2 grains 
Potassium Bromide . . . 30 grains 
Benzo triazole . . . . . . . . . . 3 grains 
Add cold water to make 32 ounces 
For use with contact papers, dilute 1 :  1 and develop 45 to 60 seconds. 

l lford 10-62 

750.0 ml 
50.0 grams 
1 2 .0 grams 
60.0 grams 

0.5 grams 
2.0 grams 
0 .2 grams 
1 .0 liter 

For use with enl<\rging papers, dilute 1 :3 and develop 1 - 1 /2 to 2 minutes. 
For tray development of films and plates, dilute 1 : 3 and develop 2 to 4 minutes. 
For tank development, dilute 1 :7 and develop for 4 to 8 minutes. 

PH E N I DON E-H YDROOU I NO N E  D EV E LOPER 
For F i l ms and Plates 

STOCK Sa
°
LUTI ON 

Warm Water ( 1 25 F or 52 C) 24 ounces 
Sodium Sulfite (anhydrous) . 3-1  /2 ounces 
Hydroquinone . . . . . . . . . 1 1 5 grains 
Sodium Carbonate (desiccated) 1 - 1  /4 ounces 
Phenidone . . . . . 4 grains 
Potassium Bromide . . . 30 grains 
Benzo triazole . . . . . . 2-1 /2 grains 
Add cold water to make 3 2  ounces 
For tray development, dilute 1 : 2  and develop 2- 1 /2 to 5 minutes. 
For tank development, dilute 1 :5 and develop 5 to 1 0  minutes. 
This developer has characteristics approximating those of I lford I D-2. 

l lford ID-67 

750.0 ml 
75 .0 grams 

8.0 grams 
37 .5 grams 
0.25 grams 

2.0 grams 
0 . 1 5  grams 

1 .0 liter 

PH E N I DONE-H YDROOU I N ONE -BO R AX F I N E  G RA I N  DEVE LOPER 
F o r  F i lms a n d  Plates l lford I D-68 

Warm Water ( 1 25 F or 52 C) 24 ounces 750.0 ml 
Sodium Sulfite (desiccated) . 2 oz.  3 7 2  grains 85 .0 grams 
Hydroquinone 75 grains 5 .0 grams 
Borax . . . . . . . 92 grains 7 .0 grams 
Boric Acid . . . . . 29 grains 2 .0 grams 
Potassium Bromide 1 5  grains 1 .0 grams 
Phenidone . . . . . 1 .9 grains 0. 1 3  grams 
Add cold water to make 32 ounces 1 .0 liter 
Use undiluted;  develop films for 8-1 0  minutes, plates for 4-7 minutes at 68 F (20 C). 
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R E P L E N IS H E R  
For 1 0-68 Phenidone-hydroqu inone-borax Developer l lford I D-68R 

Warm Water ( 1 25 F or 52 C) 24 ounces 750.0 ml 
Sodium Sulfite (desiccated) 2 oz. 372  grains 85.0 grams 
Hydroquinone 1 1 7 grains 8.0 grams 
Borax . . . . . . . . . . 92 grains 7.0 grams 
Phenidone . . . . . . . . 3 .2  grains 0.22 grams 
Add cold water to make 32 ounces 1 .0 liter 
Add the Replenisher to the developer tank so as to maintain the level of solution. 

Where the tank is in continuous use a quantity of replenisher equal to that of the original 
developer may normally be added before the solution is discarded. 

WARM TON E D E V E LOPER 
F o r  l lford Kenprint Paper a n d  Contact Lantern Plates 

Warm Water ( 1 25 F or 5 2 C) 
Sodium Sulfite, desiccated 
Hydroquinone . . . . . . .  . 
Sodium Carbonate, desiccated 
Phenidone . . . . . . .  . 
Pottasium Bromide . . . . . .  . 
Add cold water to make . . .  . 

24 ounces 
1 oz .  292 grains 

. 1 75 grains 

. . 2 ounces 
7-1 /2 grains 
. . 6 grains 

32 ounces 

l lford I D -78 

750.0 ml 
50.0 grams 
1 2 .0 grams 
62.0 grams 

0.5 grams 
0.4 grams 
1 . 0  liter 

Dilute 1 part of the above stock solution with one part of water and develop for 1 
minute at 68 F ( 20 C) . For longer development times, dilute 1 part of stock solution 
with 3 parts of water and develop for 2 minutes at 68 F (20 C). 

I L F O R D  I L FOF I X  

DESC R I PTION AND USES 

Ilfofix is a highly concentrated multi-purpose acid hardening fixer supplied in powder 
form. It has been specially formulated to give maximum efficiency and long life with all 
materials where a hypo based fixer is required. 

Ilfofix is the standard Ilford powder fixer-not only for general purpose films, plates 
and papers but also for graphic arts and X-ray materials, as well as recording films and 
papers. 

Any method of silver recovery can be used with Ilfofix-for maximum efficiency and 
fixer life the electrolytic method is recommended. 

WOR K I N G  STR ENGTH 

Slowly pour the contents of the pack into about three-quarters of the total volume of 
warm water ( specified on the label) at a temperature of not more than 27 C (80 F) and 
stir until completely dissolved. Add cold water to make up the to tal volume. 

X-ray films-use undiluted. 
Films and plates-use undiluted where rapid fixing is required or at 1 + 1 for a normal 

fixation rate. 
Papers-dilute 1 + 2 for use. 

F I X I N G  T I M ES 

In order to avoid the risk of insufficient fixation, materials should remain in the fixer 
for double the time it takes to clear the emulsion in a fresh solution. The clearing time 
can be easily found by allowing a drop of fixer to act on a piece of unprocessed film for 
about 30 seconds. This should then be immersed in the fixing bath, the time taken for 
the spot to disappear being the clearing time. 

The times given below are the average fixing times in minutes for materials which 
are to be fixed in a fresh solution. 

( continued on the following page ) 
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MAT E R I A LS 

X-ray films (double sided) 
films and plates 
films and plates 
papers 

CAPACITY 

DI LUTION 

1 + 1  
1 + 2 

F I X I N G  T I M E  

5 
4 
50 
5 

The approximate fixing capacity of one gallon (4.5 liters) of working strength llfofix 
is :  

30  square feet (2.8 m') of double sided X-ray film 
60 square feet ( 5 .5 m') of film and plates 

1 00 square feet (9 m ') of paper 
If a dilution of I + 1 is used for films and plates the capacity per gallon of working 

strength fixer is halved. 

R E P L E NISHMENT 

Fixers are eventually exhausted due to a build up of metallic silver in the bath, 
coupled with the dilution of the fixing bath due to a carry-over of solutions from 
preceding baths. 

The activity of a film fixer can be restored by the addition of fresh fixer and the 
silver content can be allowed to rise to a high level ( 1 0  grams per litre) without serious 
effect. The useful life of paper fixers is mainly limited by the concentration of silver in 
the solution which, if allowed to build up to about 3 grams per litre, will tend to remain 
in the paper after washing and cause print staining. This can be avoided by the use of 
two-bath fixing but where this is not possible, no more than 25 per cent of the original 
solution should be replenished before discarding the solution. The silver concentration in 
a fixing bath can be accurately determined by using silver estimator papers. 

CHECKING ACT I V I TY 
Acidity 

The pH (acidity) of the fixer should ideally be 5.0 and this can be readily checked 
with pH papers. If the pH is found to be too high (above 6 .0)  add a few drops of a 50 
per cent solution of acetic acid stirring the solution continuously, until the pH value 
drops to between 4 . 8  and 5 . 5 .  The use of an acid sto'p bath before fixation will help 
prevent this rise in pH. 

Specific gravity 

A further check on fixer activity can be easily made by measuring its specific gravity. 
If  the specific gravity is kept at a constant level, the life of the fixer will be prolonged . 

The specific gravity of a working strength film fixer should be 1 . 1 7  and this can be 
checked with a hydrometer. If the specific gravity of the solution is low it can be 
restored by adding fresh fixer. 

I L F O R D  H YPAM F I X E R  AN D HAR D E N E R  

DESC R I PTION AND USES 

Ilford Hypam Fixer is an acid fixer supplied in concentrated liquid form, with the 
advantages of being rapid in action and convenient in use. It is suitable for use with 
films, plates and papers. Hypam contains no hypo -the fixing agent used is ammonium 
thiosulphate. 

Ilford Hypam Hardener is a concentrated liquid hardener supplied for use with llford 
Hypam Fixer when a hardening-fixing bath is required. Use of the hardener is always 
recommended when films or plates are being processed ; it reduces the danger of abrasion 
of wet negatives and speeds up the drying operation. 

No extra bath (such as an acid stop bath) is required with Hypam. Developed 
negatives and prints should simply be given a rinse in fresh water and then immersed 
straight away in the fixer. 

( conti11ued on the following page ) 
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M A K I N G  UP 
F i lm and Plate F ixing 

Mix l part of concentrated Hypam with 4 parts of water. If hardening is required add 
I part of Hypam Hardener to every 40 parts of diluted fixer. 

Paper F ix ing-Normal Strength 

Mix l part of concentrated Hypam with 9 parts of water. If hardening is required add 
l part of Hypam Hardener to every 80 parts of diluted fixer. 

Paper F ixing- Rapid 

Make up  Hypam to the film and plate strength. 

F I X I N G  T I M ES 

In Hypam at temperatures around 20 C (68 F), the fixing times for llford films and 
plates range from only I to 2 minutes, depending on the material in use . The fixing time 
for Ilford papers is only about half a minute using Hypam at the film strength (l + 4) .  
When u sed at the I + 9 dilution papers should be  fixed for 3 to  5 minutes at 20 C (68 F). 

The following are clearing times at 20 C (68 F) for some typical Ilford materials 
using Hypam diluted l + 4 without hardener. If the hardener is used 3 to 5 minutes must 
be allowed to achieve maximum hardening. 

Capacity 

Standard X-ray Film 
Selochrome Roll Film 
N.40 Process Plate 
HP4 Flat Film 
HP3 Plate 
N.30 Ordinary Plate 

30 seconds 
35 seconds 
45 seconds 
55 seconds 
35 seconds 
60 seconds 

When using Hypam for film and plate fixing it should be discarded or regenerated 
when the clearing time in the used fixer exceeds twice the clearing time in the unused 
fixer. This permits about 240 8 X 10 inch films or 1 20 size roll films to be fixed in l 
gallon (4.5 litres) of working strength fixer. 

When Hypam is used for fixing papers it should be discarded after about 400 sheets 
of 8 X 10 inch paper have been fixed in l gallon of working strength solution. This figure 
may, however, be exceeded whenever print stability is not critically important. 

Working strength Hypam Fixer and Hardener will keep for several months. In the 
concentrated form the fixer and hardener will keep for about a year in sealed containers. 
Do not mix the concentrated solutions; always dilute the fixer before adding the 
hardener. 

AC I D  F I X I N G  BATH 
For F i lms, Plates and Papers 

Sodium Thiosulfate 6 oz. 288 grains 
Potassium Metabisulfite . . . . .  1 8 3 grains 
Add cold water to make . 3 2  ounces 
For films and plates : use undiluted and fix for 1 0  to 20 minutes. 

l lford I F -2 

200.0 grams 
1 2 .5  grams 

1 .0 liter 

For papers : dilute with an equal volume of water and fix for 5 to 10 minutes. 
For more rapid fixing the quantities of hypo and metabisulfite may be doubled. 
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AC I D  HAR D E N I NG F I XI NG BATH 
For X-Ray Materials and F i lms and Plates 

Chrome Alum . . . . . . .  . 
Sodium Metabisulfite 
Sodium Sulfite (desiccated) 
Sodium Thiosulfate (Hy po )  
Add cold water t o  make . .  

1 8 3  grains 
1 83 grains 

93 grains 
1 2-1  /2 ounces 

32 ounces 

l lford I F-9 

1 2 .5  grams 
1 2.5 grams 
6 .25 grams 

400.0 grams 
1 .0 liter 

Dissolve the chrome alum , metabisulfite and sulfite in 750ml of warm water not 
above 1 00 F (38  C) . Then add and dissolve the hypo. Finally add cold water to make 
l OOOml. 

AC I D  H A R D E N I NG F I XI N G  BATH 
For Contact and Enlarging Papers 

STOCK H A R D E N I N G  SOLUTION 

Sodium Sulfite (desiccated) 
Acetic Acid 99% (Glacial) 
Potassium Alum . . . . .  . 
Add cold water to make . .  . 

1 oz. 292 grains 
. . . 2-1 /2 ounces 

3 oz. 1 4 5  grains 
32 ounces 

l l ford I F -13 

50 .0 grams 
7 5 .0 ml 

100.0 grams 
1 .0 liter 

Dissolve the Sulfite in 8 ounces of warm water, allow to cool and add the acetic acid 
slowly, stirring all the time. Dissolve the alum in 20 ounces of hot water, allow to cool, 
and add to the acid-sulfite mixture. Make up to the final quantity with cold �ater. 

WOR K I N G  SOLUTI ON 

Sodium Thiosulfate (Hypo) 6 oz. 292 grains 
Stock Hardening Solution . . . 4 ounces 
Add cold water to make . . 3 2  ounces 
All mixing must be done at a temperature below 70 F ( 2 1  C). 

AC I D  HAR D E N I N G  F I X I N G  BATH 
For F i lms and Plates 

SOLUTION A 

Warm Water ( 1 25 F or 52 C) 
Sodium Thiosulfite (Hypo) 
Sodium Sulfite (desiccated) 

SO LUTION B 

Warm Water ( 1 25 F or 52 C) 
Boric Acid crystals . . . . 
Acetic Acid 99% (Glacial) . .  
Potassium Alum crystals . . .  

1 6  ounces 
10 oz. 292 grains 
. . . . . 1 ounce 

. 6 ounces 
1 4 5  grains 
4 .8  fl. drams 
365 grains 

200.0 grams 
1 25 .0 grams 

1 .0 liter 

l lford I F -15 

500.0 ml 
320.0 grams 

30.0 grams 

150.0 ml 
1 0.0 grams 
1 8 .0 ml 
25.0 grams 

Dissolve the hypo in hot water, and when cool add the sulfite.  Dissolve the boric 
acid, acetic acid, and alum in hot water. When both solutions are cold, slowly pour 
Solution B into Solution A, then add cold water to · make 32 ounces or 1 liter 
respectively. 

5 3 1  
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F A R M E R'S R E D U C E R  
F o r  F i l ms and Plates 

SOL UTION A 

Sodium Thiosulfate 
Water to make 

SO LUTION B 

Potassium Ferricyanide 
Cold water to make 

6-3 /4 ounces 
32 ounces 

3 oz. 1 45 grains 
32 ounces 

l lford I R- 1  

200.0 grams 
1 .0 liter 

100.0 grams 
1 .0 liter 

To use, take a sufficient amount of Solution A to cover the negative and add just 
enough of solution B to color the solution a pale yellow. Energy of reduction is propor
tional to the amount of Solution B used, arid the process should be closely watched. When 
sufficient reduction is attained, wash thoroughly and dry in the normal manner. 

PERSU L FATE R E D U C E R  
F o r  F i lms a n d  Plates 

Ammonium Persulfate . . . . . . . . . _ . . .  _ . . .  365 grains 
Cold water to make . . . . . . . . . . . . . . . . . . 32 ounces 

l lford I R-2 

25.0 grams 
1 . 0  liter 

It is important that the water be free from dissolved chlorides; distilled water is 
preferable. One or two drops of sulfuric acid should be added to the mixed solution to 
insure consistent action. Remove the negative from the reducer just before reduction is 
complete and rinse with a 5% solution of Sodium Sulfite to stop the action, then wash 
thoroughly. 

PROPO RTI ONAL R ED UC E R  
For F i lms and Plates 

SOLUTION A 

Warm Water ( 1 25 F or 5 2  C) 
Potassium Permanganate 
*Sulfuric Acid (cone.) . 
Add cold water to make 

SO LUTION B 

24 ounces 
. 4 grains 

22 minims 
32 ounces 

Ammonium Persulfate . . . . . . . .  _ . . . . . . . . 365 grains 
Cold water to make . . . . . . . . . . . . 32 ounces 

*Caution : Always add the acid to the water, never water to acid. 

l lford I R -3 

750.0 ml 
0.25 grams 
1 .5 ml 
1 .0 liter 

25 .0 grams 
1 . 0 liter 

For use mix one part of Solution A with 3 parts of Solution B. When reduction has 
gone far enough, pour-off the reducer and flood the negative with a l % solution of 
Sodium Bisulfite to clear it. 
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I O D I N E-CYAN I D E  R E DUCE R 
For F i lms, Plates and Papers 

STOCK I O D I N E  SO LUTION 

Warm Water ( 1 25 F or 5 2 C) 
Potassium Iodide . . .  . 
Iodine Crystals . . . .  . 
Add cold water to make 

STOCK CYAN I D E  SOLUTI O N  

24 ounces 
365 grains 
60 grains 
32 ounces 

*Potassium Cyanide . . . . . . . . . . . . . . . . . .  1 20 grains 
Add cold water to make . . . . . . . . . . . . . . . . 32 ounces 

l lford I R -5 

750.0 ml 
25.0 grams 
4 .0 grams 
LO liter 

8 .0 grams 
1 .0 liter 

*Caution : Potassium Cyanide is a dangerous poison ; it must be used only in a well 
ventilated room. Avoid breathing its fu mes; do not disc ard cyanide solutions in a sink 
which may contain acid. See Section 1 3 : PHOTO CHEMICALS for further information. 

For use, take 1 ounce of each stock solution and add water to the mixed. solutions to 
make 20 ounces (or take 25ml of each solution and add water to make 500ml of 
working bath ) .  

D E V E LO P E R  STA I N  R EMOV E R  
For F i lms and Plates 

Warm Water ( 1 25 F or 52 C) 
Potassium Permanganate . 
Sodium Chloride . . . . . 
Acetic Acid 99% (Glacial) 
Add cold water to make . 

24 ounces 
88 grains 

1 /4 oz. 82 grains 
. . 1 oz. 5 fl. drams 

32 ounces 

750.0 ml 
6 .0 grams 

1 3 .0 grams 
50.0 ml 

1 .0 liter 
Immerse for 10 minutes with constant rocking, rinse and place in a 5% solution of 

potassium metabisulfite until the brown stain is completely discharged. Redevelop in any 
ordinary developer, such as Ilford ID-36,  and wash thoroughly. 

NOTE: This bleach has a tendency to soften the gelatin and the negative should first 
be hardened in a 1 % Chrome Alum solution for 3 to 5 minutes and rinsed before 
bleaching. 

D E V E LOPE R STA I N  R EM OV E R  
For Bromide Prints 

Potassium Alum , Saturated Solution 
Hydrochloric Acid, concentrated . .  
Wash print thoroughly after treatment. 

10 ounces 
l /4 ounce 

250.0 ml 
6 .0 ml 
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M E R C U R I C  C H LO R I D E  I N TENSI F I E R  

BLEAC H I NG SOLUTION l lford l . l n-1  

Warm Water ( 1 25 F or 52 C) 24 ounces 750.0 ml 
Mercuric Chloride 365 ounces 25 .0  grams 
Ammonium Chloride , . . . . 365 ounces 25 .0 grams 
Add cold water to make 32 ounces 1 .0 liter 
The negabve must be thoroughly washed before being placed in the above bleaching 

solut10n; 1f Jt 1s not perfectly free from hypo, irremovable stains may result. 
Bleach until the image is white throughout. Wash well in running water and blacken 

in one of the following : 
a) 1 part of ammonia sp. gr. .800 to 1 0 0  parts of water. This gives the most 

intensification, but the intensified image is not permanent. 
b) Any standard developer, such as Ilford ID-36 . This gives somewhat less 

intensification, but the process may be repeated, if more density is required .  
c) A 20% solution of Sodium Sulfite. 
Wash thoroughly after blackening by any of the above methods. 

M E R C U R I C  I O D I D E  I N TENSI F I E R  

Warm Water ( 1 25 F or 5 2  C) 
Mercuric Iodide . . 
Sodium Sulfite (desiccated) . 
Add cold water to make . . .  

24 ounces 
1 45 grains 

3 oz. 1 45 grains 
32 ounces 

I I ford I . I n-2 

750.0 ml 
1 0 .0 grams 

1 00.0 grams 
l .O liter 

Dissolve the Sodium Sulfite in the water first, then add the Mercuric Iodide. To 
ensure permanence, the negative after intensification is washed and developed with any 
plate developer, such as llford ID-3 6 ,  for a few minutes. It is then washed thoroughly 
and dried in the normal manner. 

C H R OM I UM I NTENSI F I E R  

BICHR OMAT E STOCK SO LUTION 

Potassium Bichromate . . .  
Water to make 

This solution keeps indefinitely. 

BLEAC H I NG SO LUTION A 

Bichromate stock solution 
Hydrochloric Acid (cone.) 
Cold water to make 

BLEAC H I N G  SOLUTION B 

3 oz. 1 45 grains 
32 ounces 

3-1 /4 fl. oz. 
37 minims 
32 ounces 

II ford I . I n-3 

1 00.0 grams 
1 .0 liter 

1 00.0 ml 
2 .4 ml 
1 .0 liter 

Bichromate stock solution 3- 1 /4 fl. oz. 1 00.0 ml 
Hydrochloric Acid (cone. ) 3 fl. drams 1 2 .0 ml 
Water to make 32 ounces 1 .0 liter 
The bleaching solution should be freshly made. Solution A gives more infensification 

than Solution B. Immerse the washed negative into either of these solutions until it is 
entirely bleached, wash until the yellow stain is completely removed, and redevelop in 
strong artificial light or subdued daylight (NOT direct sunlight, which will cause stains ' )  
with any negative developer such as  ! !ford ID-36. Wash thoroughly. 

534 



The Compact Photo-Lab-Index 

MON CKHOVEN'S I NTENSI F I E R  

BLEAC H I N G  SOLUTION 

Mercuric Chloride (corrosive sublimate) 
Potassium Bromide . . .  
Add cold water to make 

DAR KEN I N G  SOLUTION 

365 grains 
365 grains 

32 ounces 

l lford l . l n-4 

25 .0 grams 
25.0 grams 

1 .0 liter 

Potassium Cyanide . . . 225 grains 14 .0  grams 
Silver Nitrate . . . . . . 3 /4 ounce 22.0 grams 
Add cold water to make 32 ounces 1 .0 liter 
Dissolve the cyanide and silver nitrate in separate quantities of water and gradually 

add the silver nitrate solution to the cyanide, with constant stirring, until a permanent 
precipitate is just produced. Allow the mixture to stand for a short time and then filter 
it. After thoroughly washing the negative, immerse it in the bleaching solution until the 
image is white throughout. Wash it in running water for 20 minutes and then immerse it 
in the darkening solution until it has blackened. Wash the negative thoroughly before 
drying. If, after intensification, the negative is too dense it can be reduced with a 5% 
solution of hypo. 

Caution-Mercuric Iodide is a poison. Potassium Cyanide is a very strong poison and 
must be handled with extreme care. 

U RAN I U M  I N TE NSI F I E R 

STOCK SOLUTION A 

Uranium Nitrate 
Water to make 

STOCK SOLUTION B 

Potassium Ferricyanide 
Water to make 

3/4 ounce 
32 ounces 

· · · · · . . . . . . . . . . . 3M oon� 
. . . . . . . . . . . . . . . . 32 ounces 

l lford l . ln-5 

22.0 grams 
1 .0 liter 

22.0 grams 
1 .0 liter 

The intensifier is prepared for use by mixing Solution A, 4 parts; Solution B, 4 parts; 
Acetic Acid 99% (glacial) ,  1 part. After treatment the negative is washed in several 
changes of water acidulated with a few drops of glacial acetic acid. The intensification 
can be removed by washing in a weak solution of sodium carbonate, and is, in any case, 
of limited permanence. 
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SU L F I DE TON E R  
For Bromide and Multigrade Papers 

STOCK F E R R ICYAN I D E  SO LUTION 

Warm Water ( 1 25 F or 52 C) 
Potassium ferricyanide 
Potassium Bromide . . . . .  . 
Add cold water to make . .  . 

24 ounces 
3 oz. 1 45 grains 
3 oz. 1 45 grains 

32 ounces 

For use, dilute 1 part of the above stock solution with 9 parts of water. 

STOCK SU L F I D E  SOLUTION 

Sodium Sulfide . . . . . . . . . . . . . . . . . 1 oz. 292 grains 
Cold water to make . . . . . . . . . . 32 ounces 

For use, dilute 1 part of the above stock solution with 9 parts of water. 

l lford I T-1 

750.0 ml 
1 00.0 grams 
1 00 .0  grams 

1 .0 liter 

50.0 grams 
1 .0  liter 

Prints which have been correctly exposed and fully developed produce the best tones. 
After the print has been fixed and thoroughly washed, immerse in the diluted 
ferricyanide solution until it is completely bleached. Then wash for about 10 minutes 
and place in the sulfide solu�ion, where it will redevelop to a rich sepia color. Warmer 
tones can be produced by reducing the potassium bromide in the above formula to 1 /4 
of the amount given. Wash the print thoroughly after toning. 

H YPO A LUM TON E R  

Hot water . . . . . . . . . . . . . . .  . 
Sodium Thiosulfate . . . . . . . . . .  . 

Dissolve and then add, a little at a time: 

Potassium Alum 

32 ounces 
5 ounces 

365 grains 

l lford I T-2 

1 .0 liter 
150 .0 grams 

25 .0 grams 

Until ripened, this bath has a reducing action on prints ;  ripening is best done by 
immersing some spoiled prints, or by adding about 2- 1 /2 grains ( . 1 2  gram) of silver 
nitrate, which has previously been dissolved in a small amount of water, to which is 
added, drop by drop, sufficient strong ammonia to form and then redissolve the 
precispitate formed. 

This bath lasts for years, and improves with keeping; it should be kept up to level by 
addition of fresh solution. 

The prints, which should be developed a little further than for black-and-white, are 
toned at about 1 2 0  F (50  C) for about 1 0  minutes. A lower temperature is not 
recommended as toning is unduly prolonged; higher temperatures give colder tones. 

Finally, wash the prints thoroughly and swab with a tuft of cotton before drying. 
Warmer tones can be obtained by adding 15 grains (or 1 gram) of potassium iodide to 

each liter of the toner. 
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S E L E N I U M  TON E R  
For Purple t o  Reddish Brown Tones on Papers 

STOCK BLEACH ING SOL U T I ON 

Potassium Ferricyanide 
Potassium Bromide . .  
Add cold water to make 

For use dilute 1 part with 9 parts of water. 

S E L E N I UM-SU L F I D E  STOCK SOLUTION 

3 oz. 1 45 grains 
3 oz. 1 45 grains 

32 ounces 

Sodium Sulfide . . . . . 3 oz. 205 grains 
Selenium Powder . . . . 99 grains 
Add cold water to make 32 ounces 

l lford I T-3 

1 00.0 grams 
100.0 grams 

1 .0 liter 

104.0 grams 
6 .8  grams 
1 .0 liter 

Dissolve the sulfide and warm the solution before adding the selenium;  continue 
heating until the latter is completely dissolved. 

For use dilute 1 part with 1 0  parts of water. 
Tone the prints for 2 to 3 minutes keeping them moving in the bath. Wash the prints 

thoroughly before drying. 

G O L D  TON E R  
For Red Tones o n  Papers 

Warm Water ( 1 25 F or 5 2  C) 
Ammonium Thiocyanate 
Gold Chloride . . . . . . . .  . 
Add cold water to make . .  

24 ounces 
292  grains 

1 5  grains 
32 ounces 

l l ford I T-4 

750.0 ml 
20.0 grams 

1 .0 grams 
1 .0 liter 

Prints are first toned in the Sulfide or Hypo-Alum toners, then in the above toning 
bath, where the sepia tone will change to reddish brown and then to red. The 
approximate time of toning is 10 minutes for a red tone. The prints are then refixed in a 
1 0% solution of Sodium Thiosulfate (Hypo) for 5 to 1 0  minutes, and finally washed 
thoroughly in running water. 

GOLD-TH I OCA R BAM I DE TON E R  
For Blue Tones o n  Papers 

STOCK SO LUTION A 

Thiocarbamide 
Water to make 

STOCK SOLUTION B 

Citric Acid Crystals 
Water to make 

STOCK SOLUTION C 

225 grains 
32 ounces 

225 grains 
32 ounces 

l lford I T-5 

14.0 grams 
1 . 0 liter 

14.0 grams 
1 .0 liter 

Gold Chloride . . . . . . . . . . . . . . . . . . . 88 grains 6.0 grams 
Water to make . . . . . . 3 2  ounces 1 .0 liter 
For use, take 1 part Solution A,  1 part Solution B, 1 part Solution C, and 10 parts of 

water. Prints on Bromide paper should be toned from 15 to 30 minutes, according 
to tone required. Keep prints moving during toning and wash thoroughly after the 
desired tone is reached. 
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F E R R I C YAN I D E- I R ON TON E R  
For Blue Tones o n  Bromide Papers 

SOLUTION A 

Warm Water ( 1 25 F or 5 2  C) 
Potassium ferricyanide 
* Sulfuric Acid (cone.) . 
Add cold water to make 

STOCK SOLUTION B 

24 ounces 
30 grains 

l fl. dram 
32 ounces 

l lford I T-6 

750.0 ml 
2.0 grams 
4 .0  ml 
1 .0 liter 

Warm Water ( 1 25 F or 52 C) 24 ounces 750.0 ml 
Ferric Ammonium Citrate 30 grains 2.0 grams 
* Su lfuric Acid (cone.) . . . . 1 fl. dram 4.0 ml 
Add cold water to make . . . 32 ounces l liter 

*CAUTION : Always add the acid to the water, slowly, while stirring. N EVER add water 
to the acid,  which m ay boil violently.  

For use, mix equal parts of each solution just before use.  The prints, which should be 
slightly lighter than normal, must be thoroughly washed before toning. They are then 
immersed in the toning solution until the desired tone is reached. They are then washed 
until the yellow stain is removed from the whites. If  the wash water is alkaline, some 
bleaching of the image may take place; this may be prevented by washing the toned 
prints in several changes of water, each slightly acidified with a few drops of sulfuric or 
acetic acid. 
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I L F O R D  M I C ROPH E N  F I N E  G R A I N  D E V E LO P E R  

DESC R I PTION A N D  USES 

Ilford Microphen is a fine grain developer which gives an effective increase in film 
speed. Grain size is reduced and grain clumping prevented because of the low alkalinity 
of the developer. 

The majority of developers which give an increase in film speed u sually produce a 
corresponding increase in grain size. Microphen, however, has been specially formulated 
to overcome this disadvantage-and is therefore said to have a high speed/grain ratio. 
That is, it yields a speed increase while giving the type of fine grain result associated with 
MQ borax developers. A speed increase of half a stop can be achieved from most films. 

Microphen is a clean working long life developer, supplied as a powder, which is 
dissolved to make a working strength solution. 

Microphen can also be used at dilutions of 1 :  1 and 1 :  3. 

DEVELOPM E N T  TIMES 

Recommended times for the development of l l ford films and plates are given below. 
These times may be increased by up to 50 per cent for greater contrast, or where the 
highest speed is essential-as in the case of known under-exposure. 

General purpose materials are normally develop_§d to a G (average contrast) of 0.55 if 
a tungsten enlarger is used for printing, and to a G of 0 .70  if a cold cathode enlarger is 
used. The times given below are in . . minutes and refer to development at  68 F (20 C) 
with intermittent agitation. If continuous agitation is used these times should be reduced 
by one quarter. 

General Purpose F i lms G 0.55 G 0.70 
Sheet F i lm 

HP4 5 8 
FP4 5V2 9V2 

Rol l  F i lm 

HP4 5 8 
FP4 5'h 91/2 

35mm F i lm 

HP4 5 8 
FP4 5'/z 9\12 
Pan F 3 41/z 

D I L U T E  DEVELOPM ENT 

Development of FP4 and HP4 in diluted Microphen increases acutance; the greater 
the dilution, the better the acutance. Dilute development is particularly suitable for 
subjects with long tonal scales; shadow and highlight densities are retained while 
negatives are sufficiently contrasty to produce bright prints. With this development 
technique film speed is  fully maintained, but development times have to be increased. 

Diluted developers should be used once only and then discarded. 

l lford F i lm D ilution G 0.55 G 0.70 
FP4 1 + 1  7 1 2  

1 + 3 8\12 1 6  
HP4 1 + 1  9 1 5  

1 + 3 1 8  * 

Pan F 1 + 1  4 6 
1 + 3 7 1 01/z 

* not recomme nded 539 
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D EV E LOPMENT O F  SPEC I A L I Z E D  F I LMS 

Recommended development times for specialized sheet films and plates are given for 
both intermittent and continuous agitation-at a developer temperature of 68 F (20 C). 
These times can be varied by the user according to the processing conditions. 

Continuous 
I lford Material Agitation 

Sheet F i lm 

Fine Grain Ordinary 4 
Commercial Ortho 9\12 

Plates 

N.30 Ordinary 4 
N .25 Soft Ordinary 311. 
Special Rapid 311. 
G.30 Chromatic 4 
R.25 FP Special 311. 
R.20 Special Rapid 
Panchromatic 4'% 
R . l  0 Soft Gradation 
Panchromatic 4'% 
FP4 6 
HP3 6 

USE F U L  LI F E  W I THOUT REPLEN ISHMENT 

I ntermittent 
Agitation 

5 
1 2  

5 
4 
4 
5 
4 

6 

I f  Microphen is stored in a well-stoppered bottle i t  will keep well and can be 
repeatedly used. Under normal conditions eight rollfilms or eight 36 exposure 35mm 
films can be developed in 600 ml of developer. To maintain uniform contrast for all 
eight films the development time should be increased by 1 0  per cent for each successive 
film developed. 

USE F U L  L I F E  W I TH R EPLEN ISHMENT 

Microphen Replenisher is  available for deep tank processing. I t  is designed to prolong 
the useful life of the developer and to m aintain constant activity over a long period of 
time. The replenisher should be made up according to the instructions packed with it. 

The most satisfactory method of replenishing Microphen is to add a small quantity of 
replenisher when the original volume has decreased by 5 per cent or when about 14 
square feet of sensitized material has been processed in each gallon of developer. No 
limit is  set to the amount of replenisher which may be added to a given volume of 
original developer. Replenishment may be continued until it becomes necessary to 
discard the solution in order to clean out the tank. If the tank is only used 
intermittently, i t  should be covered with a well-fitting floating lid to minimize developer 
oxidation and loss of water through evaporation. 
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I L FORD P E RC EPTO L DEVELOPER 

DESC R IPTI ON AND USES 

Perceptol is an extra fine grain developer. I t  has been specifically formulated to get 
optimum results from high-resolution lenses, to exploit the fine grain structure of FP4 
and to produce significantly finer grain in HP4 negatives when compared with 
development in ID-1 1 .  

Perceptol produces excellent results with any lens/film combination and i s  therefore 
ideal when texture and definition are critical. Perceptol is supplied as a powder from 
which a solution is made by dissolving two separately-packed ingredients in warm water 
at about 1 05 F (40 C). The solution can be diluted. Perceptol contains a sequestering 
agent to counteract the effect of hard water precipitates and being in powder form it has 
excellent keeping properties even in the tropics. When made up, the unused solution will 
last for about six months in air-tight bottles. 

The solution can be replenished but without replenishment, one gallon (4.5 liters) of 
full-strength Perceptol will develop twenty 1 2 0  roll films in deep tanks or machines. 
When replenished, one gallon (4.5 liters) will develop ninety 1 20 films or the equivalent. 

F U L L-ST R E N GTH DEVELOPMENT AN D R EPLE NISHMENT 

When it  is known that full-strength Perceptol will be the developer used, films must 
receive about double the normal exposure. Films should therefore be re-rated at the 
following adjusted figures. 

Fi lm 

Pan F 
FP4 
HP4 

DEV E LOPM E N T  TIMES 

Nominal Rating 
ASA DI N 

5 0  1 8  
1 25 22 
400 27 

Adjusted Rating 
ASA D I N  

25 1 5  
6 4  1 9  

200 24 

For enlarging with a tungsten light source, films should be developed to a G (average 
g_radient) of 0 .55 .  For enlarging with a cold cathode source films should be developed to 
G 0.70.  

In full-strength Perceptol, the times quoted below will  give these values. The times 
are in minutes and assume intermittent agitation, i.e., agitation for the first ten seconds 
of development, then for ten seconds every minute for the remainder of the time. 
Temperature of the solution should be 68 F (20 C). To compensate for loss of activity, 
increase the development time by 10 per cent after eight films have been processed in 
each gallon (4.5 liters), or forty films per 5 gallons (22.5 liters), of developer. 

Fi lm 

Pan F 
FP4 (R oll/flat/35  mm) 
HP4 (Roll/flat/35 mm) 

DI L UT I ON TECH N I QU E  

G 0.55 

81/2 
8 
8\/2 

G 0 .70 

1 2\/z 
1 0\/z 
1 1\/z 

To achieve a fuller film speed and to give maximum developer usage, especially when 
processing in a spiral tank, Perceptol solution can be dih.� ted 1 :  1 or 1 :3 w.ith water. When 
diluted 1 :  1 the 600 ml size will make 1 200 ml prov1dmg enough solut10n for four 1 2 0  
roll films t� b e  processed using a 3 00 m l  tank. With the 1 :  3 dilution, the 600 m l  size will 
make up to 2400 ml so that eight of these films can be processed usmg a 300 ml tank. 

( Continued on follotc i11g page ) 
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With this technique, the film should have previously been rated at the ASA/DIN 
figure recommended below. Perceptol should be diluted immediately before use with 
just the right amount of water to fill the tank and the film processed at the 
recommended time. Discard each 300 ml of diluted developer after one u se .  

The following times and speed ratings for dilution, or "one-shot", technique are 
recommended when processing at 68 F (20 C) with intermittent agitation i.e. agitation 
for the first ten seconds of development, then for ten seconds every minute for the 
remainder of the time. The times are in minutes. 

Fi lm ASA/D I N  for 1 :  1 ASA/DI N for 1 :  3 

Pan F 32  1 6  1 0\/i min 3 2  1 6  1 31/2 min 
FP 4 (Roll/flat/35 mm) 1 00 2 1  9 min 100  2 1  1 3  min 
HP4 ( Roll/flat/35 mm) 320 26 1 2  min * *  

* * not recommended 

R E P L E N ISHMENT TECHN IQUE 

When processing in deep tanks or machines, effective developer life is increased if  
Perceptol developer is replenished. Replenisher should be added at the following rates. 

Amount of Amount of 
When to Add Developer to Replenisher to 

Tan k  Size Replenisher Be Removed Be Added 

2.5  litres After every 6 films* 7 0 ml (2'12 oz) 1 1 6 ml (4 oz) 
1 gallon After every 10 films* 1 20 ml (41.4 oz) 2 1 0  ml (7'12 oz) 
(4 .5 litres) 
3 gallons After every 30 films* 350 ml ( 1 2'12 oz) 6 30 ml (22\/i oz) 
( 1 3 .5  litres) 
5 gallons After every 50 films* 600 ml ( 2 1  oz) 1 050  ml (37\/i oz) 
(22 .5 litres) 
12 gallons After every 120  films* 1 400 ml (50 oz) 2520 ml (90 oz) 
(54 litres) 

*One 1 2 0 rollfilm is the equivalent of one 36 exposure 3 5  mm film or one 8 X I O  inch 
sheet film. 
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I L FORD BR OMOPH E N  DEVE LOP E R  

DESCR IPTION A N D  USES 

Bromophen is the standard Ilford universal-type developer in powder form; it 
replaces ID-20,  ID-36 and PFP. It is a Phenidone hydroquinone formula with all the 
advantages that this provides, including long working life and high capacity. 

Bromophen is particularly recommended for obtaining maximum quality from 
Ilfobrom and is suitable for roll, sheet films and plates when a high degree of 
enlargement is  not necessary. 

The versatility of Bromophen makes it suitable for a very wide range of 
applications-the stock solution made up from the powder may be diluted according to 
application, developing time and contrast desired. 

WO R K I NG STR E NGTHS 

For use, recommended rates of dilution for Bromophen stock solution are given 
below. 

Sensitive Material 

Contact papers 
Bromide papers for automatic printing 
Rapid development of paper 
Tray development of sheet films 

and plates 
Tank development of sheet films 

and plates 

DEVE LOPMENT T I M ES-PAP E R S  

D i lution 

1 :  1 
1 : 3  
1 : 1  

1 : 3 

1 : 7  

The development times given below are in minutes and refer to development a t  6 8  F 
(20 C) 

Contact 
Ilfobrom 

I lford Paper 

Rol!head - Contact Type C 

For rapid development of papers 

Ilfobrom 
Rollhead - Contact Type C 

DEVE LOPMENT TIMES- F I LMS AND PLATES 

Dilution 

1 : 1  
1 :  3 
1 :  3 

1 :  1 
1 :  I 

Time 

'lH 
1 '12-2 
1 '12-2 

1 -1 '12 
1 - l '/2 

_ The development times given for general purpose films are for two average contrasts 
G and refer to intermittent agitation on!� .. If negatives are to be printed using a tungsten 
enlarger they should be developed to a G of 0.55 . Similarly, n�gatives which are to be 
printed on a cold cathode enlarger should be developed to a G of 0 .70.  If continuous 
agitation is to be used at a dilution of I : 7 ,  these times should be reduced by one quarter. 

General Purpose Materials G 0.55 G 0 .70 

Sheet f i lm 

HP4 4 71/2 

Roll  f i lm 

HP4 3 4\12 

( Continued on following page ) 
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The development times for Ilford specialized materials are given below for both 
continuous and intermittent agitation. 

Continuous I ntermittent 
Agitation Agitation 

l lford Material ( D i lution 1 : 3) (Di lution 1 : 7 )  

Sheet f i lm 

Fine Grain Ordinary l '12 3 
Commercial Ortho 3% 7'/z 

Plates 

N . 30 Ordinary l '12 3 
N.25 Soft Ordinary 2 4 
Special Rapid 2 4 
G.30 Chromatic l1 /2 3 
Selochrome 2 4 
R.25 FP Special Rapid Panchromatic l '/2 3 
R. I 0 Soft Gradation Panchromatic 3'12 7 
FP4 3 6 
HP3 3'!. 6'/z 

Lantern plates 

Contact Lantern '!. 
Special Lantern, Soft and Normal 1 %  
Special Lantern, Contrasty 2'/z 
Diapositive, Normal 1 %  
Dia positive, Contrasty 2'12 

Intermittent agitation -agitation for the first 1 0  seconds of development, then for 5 
seconds every minute for the remainder of the development time. 

I L F O R D  PO U N I V E RSAL D E V E LOPER 

DESC R I PTION A N D  USES 

Ilford PQ Universal is primarily a paper developer which can also be used to  develop 
sheet films and plates. It is a Phenidone hydroquinone developer supplied as a liquid 
concentrate which is diluted for use according to its application. Being Phenidone-based, 
PQ Universal has excellent keeping properties and is not easily exhausted. 

WOR K I NG STR EN GTHS 
For use,  the concentrated solution should be diluted as given below. 

544 

Sensitive Materia I 

Enlarging and railhead papers 
Films and plates in tray 

in tank 
Contact papers 
Lantern and diapositive plates 

Dilution 

1 : 9  
1 : 9  
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DEVELOPMENT T I ME S  

Development times are given in  minutes and refer to development at 68 F (20  C) .  

l lford Paper Development Time 

llfobrom 

The development times given for general-purpose films are for two G (average contrast) 
and refer to intermittent agitation only-that is, agitation for the first 10 seconds of 
development, then for 1 0  seconds every minute for the remainder of the development 
time.Jf negatives are to be printed using a tungsten enlarger, they should be developed 
to a G of 0.5 5 .  Similarly,_llegatives which are to be printed on a cold cathode enlarger 
should be developed to a G of 0.70. If continuous agitation is used, three-quarters of the 
development times stated should be given. 

General-purpose F ilms G 0.55 G 0.70 

Sheet F i lm 
HP4 3Vi 6 
FP4 3 4 

Rol l  Fi lm 

HP4 3Vi 6 
FP4 3 4 

DEVE LOPMENT TI MES FOR SPEC I A L I ZE D  F I LMS 

Recommended development times for specialized sheet films and plates are given for 
both intermittent and continuous agitation at a developer temperature of 68 F (20 C) . 
These times can be varied by the user according to the processing conditions. 

Continuous I ntermittent 
I lford Material Agitation Agitation 

Sheet F i l m  

Fine Grain Ordinary l1 /2 3 
Commercial Ortho 3% 7 1/2 

Plates 

N.30  Ordinary l '12 3 
N.25 Soft Ordinary 2 4 
Special Rapid 2 4 
G.30 Chromatic l '12 3 
Selochrome 2 4 
R.25 FP Special l '12 3 
R.20 Special Rapid Panchromatic 2 4 
R.l  0 Soft Gradation Panchromatic 3'12 7 
FP4 3 6 
HP3 3'!. 6'12 
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I L F O R D  G R APHIC A R TS MATE R I A LS 

THE I L FO R D  G RAPH IC A RTS CODE 

The films are coded as follows: -
The first letter indicates the color sensitivity: -

B for blue-sensitive (i.e., sensitive to the blue end of the spectrum only) 
G for blue and green-sensitive (i.e . ,  orthochromatic) 
R for blue, green and red-sensitive (i.e., panchromatic) 

The first number represents the thickness of the base in thousands of an inch. 
The letter E, when inserted immediately before the point, indicates that the film has 

a polyester base of exceptional dimensional stability. 
The number after the point represents the contrast of the film : it does not give an 

exact quantitative indication, but a higher inherent contrast. 
The plates are coded as follows: -

The first letter .indicates the color sensitivity in the same way as for the films. 
The number after the point indicates the inherent contrast in the same way as 

for the films. 

F I LMS AND PLATES FOR G RAPH I C  A R TS 
For Black and White Line Copy 

I LFORD 

N .40 Process Plate 
N.50 Thin Film Halftone Plate 
Line Flat Films 

F I LMS AN D PLATES 
For Colored Line Copy 

I LF O R D  
G.30 
G.5 0 
R.40 
R.52 

Chromatic Plate 
Ortho Halftone Plate 
Rapid Process Panchromatic Plate 
Plate 

F I LMS AND PLATES 

For Conti nuous Tone Colored Copy 

I LFORD 

Selochrome Plate 
R.20 Special Rapid Panchromatic Plate 

F I LMS AN D P LATES 
For Continuous Tone Black and White Copy 

I LFORD 

Special Rapid Plate 
N.30 Ordinary Plate 
Fine Grain Ordinary Flat Film 
Commercial Ortho Flat Film 
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I LF O R D  G R APH IC A R TS FI LMS A N D  P LATES 

Line Fi lms N5.50, N4E .50 

Slow, very fine grain, blue-sensitive, ex tremely high contrast. For making line and 
screen negatives and positives in the camera or by contact. Recommended where 
dot-etching methods of tone-and color-separation are employed. Sheet film or in rolls. 

F I N E  G R A I N  O R D I NA R Y  FI LM N5.31 

Blue-sensitive, medium speed and contrast with a long straight line region to the 
characteristic curve. The surfaces are treated to facilitate retouching and reduce the 
incidence of Newton 's rings. Used for the preparation of continuous-tone negatives and 
positives, and for making masks for color and tone correction when reproducing 
reflection copy. Sheet film. 

FORMO L I TH SP4 F I LMS G 7 E .74, G4E.74, G5.74, G 3 .74, G3.74D, G5.74D 

Orthochromatic, extreme contrast. For the preparation of high quality line and 
screen negatives and positives in all photomechanical reproduction processes. Produces 
dots suitable for dot etching. Recommended for the production of line and screen 
positives by the bleach etch method of reversal development. Also for use in 
phototypsetting machines. G.740 Diaback films have a backing which allows exposures 
to be made through the base. Sheet films or rolls. 

N .60 PHOTOM ECHANI CAL PLATE 

Blue-sensitive, slow, extremely fine grain, very high contrast. For making line 
negatives in the camera, line and screen negatives and positives by contact and 
photogravure copy screens by con tact. 

TH I N  F I L M  HAL F-TONE PLATES N .50 

Blue-and blue-green sensitive, very fine grain, very high contrast. For making line and 
screen negatives and positives in the camera and by contact. Has a thin emulsion and can 
be processed very rapidly. M.SOM has a matt emulsion for ease of retouching and N.SOS 
a stripping emulsion; available on special order. 

PROC ESS PLATES N .40 

Blue-sensitive, slow, very fine grain, medium to high contrast. For continuous-tone 
work when negatives and positi'.<es of high contrast are required and when positives have 
to be made from low contrast negatives. N .40M has a matt emulsion for ease of 
retouching and N .40S a stripping emulsion; available on special order. 

ORDI NARY PLATES N .30 

Blue-sensitive, medium speed, fine grain, medium to high contrast. For the making of 
negatives and positives for photogravure. 

N .25 SOFT O R D I NARY P LATE 

Blue-sensitive, medium speed, fine grain, medium to high contrast. For making 
negatives and positives for photogravure when a softer result than that given by Ordinary 
plates is required. 

G .72 FORMOLITH ORTHO 

Orthochromatic, very high resolution, extreme contrast. For making l ine and screen 
negatives and positives in the camera and by contact for letterpress, photolithography 
and silk screen processes. Recommended for the production of positives by reversal 
development. 

G .50 O RTHO H A L F  TON E  PLATE 

Orthochromatic, slow, very fine grain, extremely high contrast. For making line and 
screen negatives and positives in the camera and by contact. 
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G .30 CHROMATIC PLATE 

Orthochromatic, medium speed, fine grain, medium to high contrast. For the 
preparation of negatives for indirect blockmaking and photogravure. 

R .52 PLATE 

Panchromatic, slow, fine grain, very high contrast. For making line and screen color 
separation negatives for blockmaking and photolithography and for making line and 
screen monochrome negatives from colored and tinted originals. Produces dots suitable 
for dot-etching. Has a thin pre-hardened emulsion and may be processed very rapidly. 
Produces dots suitable for dot-etching. 

R .40 RAPID P R OCESS PANCH ROMATIC PLATE 

Medium-speed, fine grain, high contrast. For making color separation screen 
negatives; used in photolithography where a fully exposed type of negative is required 
and sharpness of dot is not of primary importance; for making monochrome line and 
screen negatives from colored and tinted originals; for making continuous-tone 
color-separation negatives when it is necessary to increase the contrast of the original. 

R .30 T R ICHOME PLATES 

Panchromatic, fast, medium to high contrast. For making continuous-tone color 
separation negatives for all processes, by direct separation from colored originals or by 
working from transparencies. 

SPECI A L  RAPI D PANC H R OMATIC PLATE R .20 

Medium speed, fine grain, medium to high contrast. For making color separation 
negatives from color originals for blockmaking and photogravure. 

SOFT G RADATION PANCHROMAT I C  PLATES R .1 0  

Fast medium contrast, medium grain. For continuous-tone separation for color 
photogravure. 
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I L FORD MAT E R I A LS FOR SC I E NTI F I C  WO R K  

SE LECTI ON O F  MAT E R I A L  

I t  i s  recommended that photographic material for scientific work b e  selected by 
reference to the following considerations, taken in the order give : 

a) nature of radiation to be recorded, 
b) sensitivity and contrast required, 
c) duration of exposure, 
d) special grain requirements, if any, 
e) need for special techniques at the exposing or processing stages, 
f) factors limiting the physical form of the material. 

NAT U R E  OF RADIAT I ON TO BE R ECOR D E D  

This may be  visible radiation or  some other form such as  x-rays or  atomic particles. 
Photographic materials for recording visible radiation may be classified in three main 
groups according to their special sensitivity as follows: 

Group Spectral Sensitivity 
Non-color-sensitive (ordinary) 
Orthochromatic 
Panchromatic 

Blue and shorter wavelengths 
Green and shorter wavelengths 
Red and shorter wavelengths 

Not. all the materials in one spectral grouping have exactly the same spectral range of 
sens1!iv1ty. 

To avoid the need for unduly dim safelights, materials sensitive to the longer-wave 
region of the visible spectrum should not be chosen unless sensitivity is needed in such 
regions: in an obvious example, if the problem involves the recording of U.V. spectra, 
panchromatic emulsions should be avoided as they offer no advantage in sensitivity over 
non-color-sensitized materials. 

Special materials are available for recording other than visible or near-visible 
radiation. 

SENS I T I V ITY A N D  CONT RAST 

Having selected the material according to the radiation to be recorded, the relative 
sensitivity level (speed) and contrast should next be considered. If only a 'two-tone' 
record is desired, as when copying a line diagram, the highest contrast consistent with 
adequate sensitivity should be chosen. Materials of lower contrast are needed for 
continuous-tone records, or for records which may contain a range of intensities, as in 
spectrography, or of exposure times, as in some oscillograph recording. As a general 
guide, higher sensitivity is associated with lower contrast, though exceptions will be 
found. It is not possible to combine maximum speed with maximum contrast, or with 
extremely low graininess. 

DURATION OF EXPOSUR E 

All emulsions exhibit to some degree the phenomenon known as 'reciprocity failure' .  
This phenomenon is  frequently referred to as  ' i . t .  failure ', since i t  related to the failure 
of the emulsion to give the same photographic effect when illumination (i) and time (t) 
are varied proportionately. 

Materials most suitable for snapshot exposures of the order of 1 / 1 000 second, are 
generally not so fast when exposure times are of less than about 1 / 1 000 second or more 
than about one second. In a great deal of ordinary photography there is no need to pay 
much attention to this factor, but in work where maximum speed is desirable with 
exposures of unusually long or short duration reciprocity failure must be taken into 
account. There are in the l lford range several plates whose degree of reciprocity failure is 
small at one or other extreme of exposure time. 

( Co11ti1 1 ued 01 1  followi11g µage ) 
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SPECIAL G R A I N  R EQUI R E M ENTS 

The grain of photographic materials influences both the appearance and the 
resolution of detail of photographs taken with them. Unless the photographic record is 
to be enlarged 1 O diameters or more, the graininess of the developed image can usually 
be ignored in scientific work. Graininess is occasionally a dominant factor, however, as in 
graticule work. Adequate fineness of grain can then be secured only, as a rule, at the cost 
of reduced sensitivity. 

R ESOLV I N G  POW E R  
Of Materials Used for Reproduction 

The resolving power of a given emulsion is its ability to separate closely spaced points 
in the image-on resolving power depends the ability to obtain fine detail. Therefore the 
resolving power of a material is generally given as the number of lines per millimeter 
which can be distinguished as individual lines. Thus a pattern of lines spaced 1 / 1 00 of a 
millimeter apart, photographed on a film having resolving power of 50 lines per 
millimeter, will not be imaged as separate lines but as a uniformly gray patch. 

Since the resolving power of a good lens is well above that of the finest film 
emulsions available at present, it is obvious that the detail visible in the copy will be a 
function of the film in question. 

SPECIAL TEC H N I Q U ES 

Generally the sensitive material is exposed without special pre-treatment and is 
processed, after exposure, in conventional processing baths. Sometimes, however, 
pretreatment of the material may be desirable or there may be need for special 
processing conditions. Such variations from ordinary practice include the following 
techniques. 

a) Prior treatment of the emulsion surface with a fluorescent material-required when 
ordinary materials are used to record short-wave ultra violet radiation. 

b) Prior hypersensitization of the material by exposure to mercury vapour or by 
bathing methods ; or supplementary pre- or post-exposure, or techniques with the same 
object in view. 

c) Prior bathing of the material in a solution of a desensitizing dye. 
d) Special rapid processing techniques-useful in some cases of oscillograph recording. 

BASE MAT E R I A LS 

The materials in general use as supports for photographic emulsion are glass, plastic 
film and paper. 

G lass 

Emulsions coated on glass are widely used for scientific work. The greatest 
advantages of this form of base are rigidity and dimensional stability. 

Fi lm 

Film base is usually cellulose acetate or polyester. Polyester-based films have 
considerably greater dimensional stability than those on acetate base. With flat (sheet) 
film there is sometimes a choice of thickness. 

Paper 

Paper is generally employed as a support for print making materials (e.g. materials for 
making positives). Paper-based materials are only occasionally used for the original 
exposure. 

Special emulsions required in limited quantities are coated on glass because 
manufacturing problems generally prohibit the use of film or paper for small quantities. 

( Co11ti111ted 011 follo1�i11g page ) 
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I LFORD CODES 

Many I lford products are designated by codes instead of, or in addition to, names. In 
the case of films and plates primarily intended for use in the graphic arts and also in the 
case of recording films, a letter is used to indicate the color sensitivity of the material as 
follows:  

R indicates sensitivity to red, 
panchromatic material). 

green, blue and ultra-violet radiation (a 

G indicates sens1t1vity · to green,· blue and ultra-violet radiation (an ortho
chromatic material) .  · 

B or N indicates sensitivity to blue and ultra-violet radiation (a blue-sensitive 
material). 

The base thickness of films is indicated by a figure which is equal to the thickness in 
thousandths of an inch. A number indicating contrast, in the case of graphic arts 
materials, is included in the codes of films and plates. This number does not give a 
quantitive indication, but a higher number does indicate a higher inherent contrast or 
speed. 
Graphic arts f i lms 

The sensitivity code letter comes first, followed by the figure indicating the thickness 
of the base. This is followed by a point after which is the number indicating the order of 
contrast. A film that is coated on a polyester base has the letter E immediately before 
the point and one with matt emulsion has the letter M at the end of the code. 

For example, G4E.72 is orthochromatic, has a 4/ 1 000 inch polyester base and has 
extremely high inherent contrast. N5.3 1 M  is blue-sensitive, has a 5 / 1 000 inch base, 
medium to high contrast and a matt backing. 

Graphic arts plates 

The sensitivity code letter comes first, followed by a point, followed by the number 
indicating the order of contrast. A plate having a matt emulsion has the letter M at the 
end of the code. 

For example R20M is panchromatic, with medium contrast and a matt emulsion. 

Recording F i lms 

The order is  base thickness followed by color sensitivity followed by speed. For 
example, 5 R6 1  has a 5 / 1 000 inch base, is panchromatic and is of medium speed. 

ANALYSIS O F  MAT E R IALS 

Materials have been grouped in seven sections as in di ca ted below. 

SECTI ON 1 
Materials for recording wavelengths less than 2000 A and charged particles. Excludes 
X-ray materials. 

SECTI ON 2 

Films for recording gamma-rays and X-rays. 

SECT I O N  3 

Films and plates sensitive to blue and ultra-violet radiation. 

SECTI ON 4 
Films and plates sensitive to green, blue and ultra-violet radiation. 

SECTI ON 5 

Films and plates sensitive to red, green, blue and ultra-violet radiation. 

SECTION 6 

Plates sensitive to infra-red and other radiation. 

( Continued on follou;i11g page ) 
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SECTION 7 

Papers. 

In general, within each spectral grouping, the materials are listed in order of speed 
with the slowest first. It should be noted that the speed, contrast and grain descriptions 
are in very general terms; for further information reference should be made to the 
Technical Information Sheet specific to the material. 

Papers cannot be classified in the same way as films and plates. They are therefore 
listed together in Section 7 in order of speed with the slowest at the top. Color materials 
have been excluded from the analysis. 

SECT I ON 1 

l lford materials for recording wavelengths less than 2000 A and charged particles. 
Excludes X-ray materials. 

Q Plates 

For recording radiation of low penetrating power such as (a) positive ions in mass 
spectrography (b) electromagnetic radiation from very soft X-rays of a few angstrom 
units to ultra-violet up to about 2000 A. 
No.  60 Photomechanical Plate 

An extremely high contrast plate for use in electron micrography. 

Rapid Process ( Experimental) Plate 

A high contrast plate giving very high speed when used for electron micrography. 

Nuclear Research E mulsions Types G .5, K.5 and L .4 

The most commonly used emulsion for nuclear track recording. Sensitive to charged 
particles of any energy. 

Type K.2 

Sensitive to protons to approximately 80 MeV. 

Type K . 1  

Records protons to  about 7 MeV. Particularly valuable when particles of  low energy 
have to be recorded in a gamma-ray background. 

Type K .O 

Most suitable for alpha-particles and protons of less than 5 MeV. 

SECTI ON 2 

l lford X-ray f i lms 

For use with or without salt intensifying screens (speeds assessed using screens) 

Read Seal X-ray Film Very fast, medium contrast 
Rapid R Film Extra fast, medium contrast 

l-·or use without salt intensifying screens 

Industrial G X-ray Film 
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SECTION 3-Ilford films and plates sensitive to blue and ultra-violet radiation 

Sensitivity 
F I LMS Range (A) Speed Contrast Grain 

NS .SO,  N4 E.SO 
Line Films 2300-S 200 slow very high very fine 

Fine Grain 
Safety Positive 
Film 2300-S200 slow high very fine 

Track 
Chamber Film 2300-S l OO medium medium very fine 

NS . 3 1  
Fine Grain 
Ordinary 
Series 3 Films 2300-S200 medium medium fine 

PLATES 

Contact I Lan tern Pia te 2300-4000 very slow very high very fine 

High 2300-4000 
Resolution and 
Plate* 4400-S 300 very slow very high very fine 

N.60 Photo-
mechanical Plate 2300-4SOO very slow very high very fine 

EM-6 * *  2300-4S OO very slow very high very fine 

Maximum 
Resolution 2300-S 1 00 very slow extremely high extremely fine 

N.50 
Thin Film 
Half-Tone Plate 2300-5 300 slow very high very fine 

EM-5 * *  2300-5 300 slow very high very fine 

N.40 
Process Pia tes 2300-5 200 slow high very fine 

EM4 * *  2300-S200 slow high very fine 

Diapositive Plates-
contrasty 2300-5200 slow high very fine 
medium 23 00-5200 slow medium to high very fine 

* laboratory product made to special order only .  

* * Electron Microscope Plates. 

( Continued on following page ) 
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Section 3 continued 

Sensitivity 
PLATES Range (A) Speed Contrast Grain 

Special Lantern 
Plates-
contrasty 2300-5200 slow high very fine 
normal 2300-5200 slow medium to high very fine 
soft 23 00-5 200 slow medium fine 

N.30 
Ordinary Plate 23 00-5200 medium medium to high fine 

N.25 Soft 
Ordinary Plate 2300-5200 medium medium fine 

Special 
Rapid Plate 2300-5200 medium high fine 

Rapid Process 

I 
(Experimental) 
Plate* 23 00-5200 medium high fine 

Zenith Plate* 2300-5200 medium medium medium 

Zenith Astro-
nomical Plate* 2300-5200 medium* * *  medium medium 

LN Plate* 2300-5200 fast medium medium 

* laboratory product made to order only.  

* * Electron M icroscope Plates. 

* * * this plate retains most of its speed when exposure times are very long. 
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SECTION 4-llford Films and plates sensitive to green, blue and ultra-violet radiation 

Sensitivity 
F I LMS Range (A) Speed Contrast Grain 

G5 .74,  G7E.74,  
G3.74 and G4E.74 
Formolith 
Ortho Films 2300-5900 slow extremely high very fine 

INS Ilfoline 2300-5800 slow extremely high very fine 

Commercial 
Ortho Film 2300-5900 medium medium medium 

5G.91  
Record!:1g Film 2300-5900 very fast high medium 

PLATES 

G.72 I Formolith Plate 2300-5 900 slow extremely high very fine 

G.50 Ortho 
Half-tone Plate 2300-6000 slow very high very fine 

G.30 
Chroma tic Pia te 2300-5 800 medium medium to high fine 

Selochrome Plate 2300-5 800 fast* medium medium 

* th is plate retains most of its speed when ex posure times are very short. 
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SECTI ON 5 - Ilford films and plates sensitive to red, green, blue and ultra-violet radia-
tion (panchromatic) 

Sensitivity 
F I LMS Range (A)  Speed Contrast G rain 

Micro-neg 
Pan Film 23 00-6600 slow very high extremely fine 

Pan F Film 2 300-6700 medium medium to high very fine 

FP4 Film 23 00-6700 medium medium very fine 

Aerial A Film 2300-6700 fast high fine 

HP4 
Film 2 300-6 700 very fast medium medium 

PLATES 

R.52  23 00-6600 slow very high very fine 

I R.40 Rapid 
Process Pan-
chromatic Plate 23 00-6700 medium high fine 

R.20 
Special Rapid 
Panchromatic 
Plate 23 00-65 00 medium medium fine 

R. 1 0  Soft Gradation 
Pan Plate 23 00-6500 fast medium medium 

FP4 Plate 23 00-6600 fast medium fine 

R.30 and R .30M 
Trichrome Plates 23 00-6600 fast medium to high medium 

Astra l i l  Plate* 23 00-7 1 00 fas t**  medium medium 

HP3 Plates 2300-6 700 very fast* * *  medium medium 

Holographic 
Plate HeNe* 2300-6 700 very slow very high extremely fine 

* laboratory product made to order only.  

* * This plate retains most of its speed when exposure times are very long 

• • * This plate retains most of its speed when exposure times are very short. 
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SECTI ON 6-Ilford plates sensitive to infra-red and other wavelengths 

Sensitivity 
P LATES Range (A) 

2300-5 200 
Infra-red and 
Process Plate* 7400-8800 

Long-range-
spectrum Plate* 23 00-8800 

RL Plate 2300-7400 

SECTION 7-Ilford papers 

CS Ilfoprint Contact Paper * *  
DS Ilfoprint Contact Document Paper* *  
Kenprint S Paper 
LR Ilfoprint Projection Paper 
R Ilfoprint Paper 
DR Ilfoprint Projection Document Paper 
Ilfobrom Paper 
NS Recording Paper 

* laboratory product made to order only. 

Speed Contrast 

slow high 

medium high 

very fast medium 

COLO R 
SENS I T I V I TY 

blue-sensitive 
blue-sensitive 
blue-sensitive 
blue-sensitive 
blue-sensitive 
blue-sensitive 

Grain 

very fine 

fine 

medium 

R E LATI VE 
EXPOS U R E * * *  

20 
5 
5 
5 
5 
v. 

* * these papers are specially designed for exposure to high intensity light sources. 

* * * to tungsten light. 
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I L FORD PHOTOG R AP H I C  EM U LSIONS FO R N U C L EA R  R ESEARCH 

TYPE O F  EM U LSION 

l lford Nuclear Research Emulsions are available in three distinct types of which the 
mean crystal diameters are : 

G 0.27µ 
K 0.20µ 
L 0. 1 4µ 
The range of sensitivities is as follows:  

Sensitive to al l  charged particles of any energy G.5 K.5 L.4 

Less strongly sensitized recording protons to  about 80  MeV (13 =0.4 ).  Slow electrons 
produce tracks of a few grains only K.2 

Records protons to about 7 MeV (13 = 0. 1 2) K. l 

Records protons to 5 MeV (13 =0. 1 ) .  Records thorium a-particles as nearly 
continuous tracks K.O 

Special E mulsions 

In addition to the above, the following emulsions are generally available. 
Diluted Emulsions: G.5 , K .2  and K.5 emulsions with two or four times the normal 

gelatin/silver ratio. 
Loaded Emulsions: K . l  and K.2 emulsions loaded with 16 mg of lithium or 23 mg of 

boron per ml. Separated isotopes may be used by special arrangement at the customer's 
risk. 

Emulsion with Extra Plasticizer: for use in vacuum or under very dry conditions, G.5 
and the K series are supplied to order with extra plasticizer. 

Availability 

I lford Nuclear Research emulsions are available as plates or as emulsion film without 
support, i .e. 'pellicles' .  In both forms, standard emulsion thicknesses are 1 00µ, 200µ, 
400µ, 600µ, 1 ,000µ and 1 ,200µ. 1 0µ and 50µ plates are also available. Emulsion 
thickness is liable to vary by up to 1 0  per cent. 

All unloaded emulsions are also supplied in gel form. For plates, the standard thick
ness of glass is 1 .25 to 1 .4 mm, but glass of other thicknesses may generally be used if 
specified. 'Glass treated for emulsion support' is available, which is equally suitable for 
mounting emulsion films for processing, and for use with emulsion in gel form. 

On request, sheets of emulsion film are supplied as a 'stack', firmly bound between 
end-plates of perspex or glass by means of adhesive tape. Unless special instructions are 
received, the emulsion sheets are interleaved with approximately 25µ thick tissue. 

Whenever possible the dimensions of plates or emulsion films should be in num
bers of whole inches. For many experiments involving low energies, 1 X 3 inch plates are 
convenient. 

Ordering 

I t  would be impracticable and generally undesirable to maintain large stocks of 
nuclear emulsions, so immediate delivery cannot generally be made. Batches of the three 
emulsions in greatest demand, G.5,  K.2 and K.5 (except in 1 0µ thickness) are produced 
at frequent intervals and delivery of small quantities is generally made within two to 
three weeks. Larger orders for these emulsions may require special production 
arrangements and should be placed in good time. 

Batches of the other emulsions (and all emulsions in J Oµ thickness) are subject to 
rather longer delivery delays, averaging 3-5 weeks. 

( Continued 011 follotci11g page ) 
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Storage 

Nuclear emulsions should be kept in a cool, dry place until they are used ( 1 0  C and 
50 per cent relative humidity are ideal conditions). Emulsion in gel form deteriorates at 
temperatures appreciably above 5 C, and should be kept in refrigerated storage without 
freezing. 

The useful life of nuclear emulsion, particularly if sensitive to minimum ionization ,  is 
usually determined by the exposure it receives through cosmic radiation and local 
radioactivity, and the amount of background that can be tolerated in the particular 
application. 

After exposure, latent image fading should be avoided as far as possible. This is 
progressively more severe in the order G .5 ,  K .5 ,  and L.4. Where development takes place 
shortly after exposure, latent image regression should not present any problems. If a 
delay is likely between exposure and processing the emulsion should ideally be stored at 
a temperature of 5 to 1 0  C with a 50 per cent relative humidity. 

Application 

Nuclear Physics 

Much of the pioneering work in the high energy field leading to the discovery of the 
7T-meson, the 1T-µ meson decay, and the heavy particles in cosmic radiation was done with 
I lford C.2 emulsion, now replaced by K.2. This emulsion was also used for the first 
detection of mesons produced in the laboratory. I t s  modern equivalent, K .2,  is still 
widely used jn low energy nuclear physics as, for example, in the detection of neutrons 
through knock-on protons. Other emulsions in the series should be selected for use 
according to the particles being studied and the discrimination required. 

Ilford G.5, K .5  and L.4 emulsions have been used in all fields of high energy nuclear 
physics, in work with cosmic radiation at high altitudes, and with high energy machines. 
Charged K-mesons, hyperons and excited nuclear fragments were discovered in G.5 , 
which was also used for the recording of 'complete' heavy meson decays, and for the 
study of the unstable heavy particles produced in very powerful machines. The first 
photographs of the antiprotons were also obtained in the G.5 emulsion. 

The heavy primaries of cosmic radiation have been examined by the technique of 
delta-ray counting, K .5  and L.4 being available when finer grain is desired. The less 
sensitive emulsions may be used to give unblocked tracks with strongly ionizing particles 
such as cosmic ray heavy primaries. 

R E F E RENCES 

C. F .  Powell, P. H .  Fowler and D.  H .  Perkins, The Study of Elementary Particles by 
the Photographic Method, Pergamon Press, 1 959 .  

Walker H.  Barkas, Nuclear Research Emulsions, Academic Press, 1 96 3 .  

AUTORADIOG RAPHY 

The special needs of workers in medical and biological research using radioactive 
nuclides, and in mineralogical research, may be met from this emulsion series. When 
individual 13-particle tracks are required to give the highest possible resolution an 
electron-sensitive emulsion must be used. 

For tritium studies, in which the electrons have very low energy, K.2 may give the 
best discrimination, while C l 4  demands the use of K.5 or G.5.  The choice of emulsion 
will always depend on the radioactivity being studied, and the discrimination required. 

Emulsion is available as plates, pellicles and in gel form or as 4-3/4 X 6-1 /2 inch 
( 1 20 X 165  mm) stripping plates, either with a 5 0µ or a 5µ layer of emulsion on a 1 0µ 
plain gelatin support. When using stripping plates small pieces of the emulsion (or 
emulsion and gelatin) are cut to the appropriate size and stripped off the glass support as 
required. 

For details of the varied techniques in autoradiography refer to :  
G.  A .  Boyd, Autoradiography in  Biology and Medicine, Academic Press, New York, 

1 95 5 .  
A.  W. Rogers, Techniques of A utoradiography, Elsevier Publishing C o ,  1 967 .  
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COMPOS I TI ON 

The composition of a nuclear emulsion is liable to vary from batch to batch. It is also 
affected by the prevailing humidity. 

The following figures show the mean composition of 40 batches of G.5 emulsion in g 
per ml, in equilibrium with air at 5 8  per cent relative humidity at normal room 
tern perature. 

Ag 1 . 8 1 7  ± 0.029 
Br 1 . 3 88 ± 0.020 
I 0.0 1 20 ± 0.0002 
c 0.277 ± 0.006 
H 0.05 34 ± 0.00 1 2  
0 0.249 ± 0.005 
N 0.074 ± O.Q02 
s 0.0072 ± 0.0002 
Density 3 .8278 ± 0.0354 
The limits quoted are the batch variation at two standard deviations. These figures 

also apply to the other emulsions of the G, K and L series. 
The mean density and composition at other humidities may be derived from the 

following table. This shows the gain or loss of weight and volume of I ml of emulsion at 
58 per cent R . H. when it is brought into equilibrium with air at other humidities. 

per cent R .H.-

0* 
1 5  
3 2  
5 8  
7 2  
84 

mg/cc 

85 
- 69 
- 45 

0 
+ 4 3  
+ 1 1 2  

*Over concentrated sulphuric acid. 

ccx l 0 -3 /mlt 

- 7 2  
-58 
- 3 8  

0 
+36 
+95 

tThroughout the range of conditions between relative humidities of 1 5  per cent and 84 
per cent, 1 g of water taken up by the emulsion occupies 0 . 84 (c)ml.  

The above figures will not vary by more than ± 2 per cent in respect of 
batch-to-batch variations. 

PROCESS I N G  

Ilford Nuclear Research Emulsions are non-color-sensitive and may conveniently be 
handled in an orange safelight. Ilford S Safelight (No. 902) is recommended for general 
darkroom illumination and llford F Safelight (No. 904) for direct illumination. Although 
these emulsions are not readily fogged in the darkroom, caution is necessary as the times 
involved in handling are often long. Emulsion should not be exposed to light other than 
safelight illumination until fixation is complete. 

No single procedure has been established for processing I lford Nuclear Research 
Emulsions as each group of workers employs a technique which best suits its working 
conditions and experimental aims. 

Since nuclear emulsions are most often used in layers much thicker than those of 
normal photographic materials, special precautions are generally needed to obtain 
uniform development throughout the layer. In general, development occurring while the 
developer is diffusing into the emulsion must be negligible compared with the total 
development. With layers I 00µ thick or less this result may be achieved by using a dilute 
developer, with or without a preliminary soaking in water. 

50µ plates may be developed for 5 to 20 minutes in ID-19 or I lford PHEN-X 
developer diluted with an equal volume of water, at 2 3  C. 

Five minutes development is adequate for the less sensitive emulsions used, for 
example, to detect a-particles from radioactivity. Fifteen minutes is suggested for G.5.  

The plates are then rinsed in water, fixed for 5 0  per cent longer than the clearing 
time, washed for 1 5  minutes and dried. 

The following procedure has occasionally been used for developing 1 00µ layers by 
I lford Limited. 

( Continued on following page ) 
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1. Soak in distilled water for 20 minutes at 20 C. 
2. Develop in ID-19,  or PHEN-X diluted 1 + 9 at 20 C using continuous agitation 

such as mechanical rocking. F or G .5 develop 60 to 70 minutes; for K .2 ,  K . l ,  etc, 15 to 
35 minutes. 

ID-19  
Metol 
Sodium sulphite, anhyd 
Hydroquinone 
Sodium carbonate, anhyd 
Potassium bromide 
Water to make 

2.2g 
72 g 

8 .8g 
48 g 

4 g 
1 litre 

Alternatively, llford Phen-X Developer, supplied as a packed chemical, may be used. 
Development times are the same as for ID-19 .  

3. Transfer to 1 per cent acetic acid stop-bath at 20 C for 10  minutes, and while the 
emulsion is in this bath, remove surface fog by gently rubbing with cotton wool. 

4.  Fix in 30 per cent plain hypo (2 hours with agitation). 
5. Wash for 4 hours in running water. 

For emulsion layers thicker than 1 00µ on which quantitative work is to be carried 
out, the 'temperature cycle' method of development of Dilworth, Occhialini and Payne 
is most frequently employed. By this method the developer is cooled to a temperature at 
which it is virtually inactive. The emulsion is then immersed in the developer until such 
time as the developer has penetrated the emulsion. The plate is then removed from the 
developer and allowed to reach the required development temperature. I t  is maintained 
at this temperature until development has been completed. For emulsion layers thicker 
than 200µ a neutral amidol developer should be used as first suggested by Dilworth, 
Occhialini and Vermaesen. Even for thin emulsion layers ( 1 00µ and less) temperature 
cycle development in amidol gives better discrimination between tracks and the 
background for both thin and thick emulsion layers. The following procedure is 
suggested for developing 1 0 0µ and 200µ G . 5 ,  K .5 and LA emulsions. 

1. Soak the emulsion in distilled water for 30 minutes ( 1 00µ) or 50 minutes (200µ) 
beginning at 20 C and cooling to 5 C. 

2. Soak in 'Brussels amidol' developer for 50 minutes at  5 C. 

Brussels am idol developer 
Sodium sulphite, anhyd 
Potassium bromide 
Am idol 
Boric acid 
Water to make 

18 g 
0 . 8g 
4.5g 

35 g 
1 litre 

Remove plates from developer and remove surface liquid by blotting with filter 
paper. 

3. Warm plates for 50 minutes at 25 C. 
They may be warmed by placing them in a stainless steel dish maintained at the 

required temperature by a surrounding water bath. Another convenient apparatus 
consists of a narrow horizontal chamber entering the side of a thermostatically 
controlled water bath; into this slides a stainless steel drawer carrying the plates soaked 
in developer. 

4. Transfer to stop bath of 1 per cent acetic acid and leave for 30 minutes ( 1 00µ) or 
50 minutes (200µ). During this time remove surface fog gently as previously described. 

5. Rinse and transfer to 30 per cent plain hypo for 2 hours ( 1 00µ) or 5 hours (200µ) . 
6. Wash in running water for 4 hours ( 1 00µ) or 8 hours (200µ). For 200µ layers, soak 

for 30 minutes in l per cent glycerol before drying horizontally in a gentle current of 
clean air. 

56 1 

I 



I 

The Compact Photo-Lab-Index 

I L F O R D  DA R K R OOM SA F E L I G H T  F I LTERS 

Safelight 

Number 

900 

902 

903 

904 

906 

907 

908 

909 

9 1 0  

9 1 4  

562 

Name 

BR 

s 

Infra 
red 

F 

!so 

G 

GB 

Bright 

VS 2 

NX 

Color 

Bright Red 

Light Brown 

Yellow-green 

Dark brown 

Dark red 

Dark green 

Very Dark 
Green 

Green 

Orange 

Sepia 

For use with 

Slow orthochromatic materials. Formolith 
etc. 

Slow, blue-sensitive materials, including I lfo
brom, I lfoprint Projection and Ilfoprint Pro
jection Document papers. 

Infra-red plates which are not sensitive to 
green. 

Process Films, Process Plates, Special Lan
tern Plates, and other fast blue-sensitive 
materials. 

Orthochroma tic materials. 

Very slow panchromatic plates and films. 

All panchromatic plates and films except 
the very slowest. Although designed for 
the maximum possible efficiency this safe
light must be used with extreme care. Hyper
sensitive materials must not be exposed to 
its direct light for any appreciable length 
of time. 

Desensitised panchromatic films and plates. 

Contact Lantern plates and other very slow 
blue-sensitive materials. 

X-ray Films. Not suitable for use with color
sensitive materials. 
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I L F O R D  DA R K R OOM LAMPS 

Darkroom Lamp 

No. 2 
A lamp of pyramid form held by a 
stirrup so that it can be locked in any 
position. For ceiling, wall, shelf or 
bench fixing. 

No. 4 
For wall or bench use. The frame 
holding the safeligh t filter can be 
swung upwards to reveal an illumi
nated glass panel for negative exami
nation. The safelight panel is in
directly lit. 

No. 7 
For ceiling suspension. Two safe
lights, an upper and a lower, provide 
reflected and direct illumination at 
the same time. 

No. 8 
For wall mounting. May be fixed with 
safelight screen horizontal or inclined. 

Junior 
A smaller version of No. 8 Dark
room Lamp. 

Safelight 
Size 

( i n  inches) 

8 x l 0  

8x l 0  

Upper: 
10x l 2  
Lower: 
8 x ! O  

8x l 0  

5 x 7  

Type 

With 
diffuser 

No 
diffuser 

No 
diffuser 

With 
diffuser 

With 
diffuser 

With 
diffuser 

Bulb 

For direct 
illumination: 
1 5-wa tt 
For reflected 
illumination: 
25-watt 

25-watt or 
40-watt 

1 5-watt or 
25-watt 

1 5-watt or 
25-watt 

1 5-watt or 
25-watt 
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INTRODUCTI ON TO THE 
POLAROID SECTI ON 

This section covers t h e  products of a 
single manufacturer; it differs from all 
other sections of the Photo-Lab-Index 
in that it explains not only the use of 
the various sensitized materials, but 
also of certain items of equipment. The 
reason for this departure from Photo
Lab-Index policy should be obvious; 
these materials and the cameras or  film 
holders in which they are used are all 
part of a single integrated system; one 
cannot be used without the other. 

Jn setting up such a new system, a 
manufacturer has several areas of free
dom; it is not always necessary for h im 
to follow conventional procedures when 
the material itself is highly unconven
tional. Thus, the fi rst Polaroid camera 
introduced the idea of cross-coupling 
the lens aperture and shutter-speed con
trols, and assigning a single number 
to each combination. This was the 
forerunner of today's EVS system, and 
worked in exactly the same way-only 
the numerical values were different. 
More recent models of the Polaroid 
camera uti lize the now-standard EVS 
values. Tables are given in this section 
for comparison of both these systems 
with the conventional f/stop-shutter 
speed combinations. 

Likewise, as long as a single-num
ber exposure system is used, i t  is not 
really necessary to know the speed of 
the film in conventional terms. How
ever, there are certain models of Pola
roid cameras with conventional lens 
and shutter combinations; in addition, 
a 4 x 5 packet is available for the use 
of Polaroid materials with standard 
press and view cameras. In such cases, 
it is necessary to know the film speed 
for exposure determination, and tables 
of speeds for meters calibrated in ASA 
Exposure Indexes are given in this 
chapter. 

This section i s  not intended to  serve 
as a catalog of Polaroid products, and 
only the data for Polaroid sensitized 
materials will be kept up to date as 
far as possible. Such items of equip
ment as are listed are not necessarily 
current; in fact, most listings will re
main as long as there is any likelihood 
that the item in question i s  in the 

hands of users who may require nu
merical data to use it. For instructions 
for the use of current items of equip
ment or information on availability of 
such items, see your dealer or write 
Polaroid Corporation, Cambridge, Mas
sachusetts 02 139.  Polaroid offers a toll
free number, Monday through Friday, 
9 a.m.-8 p.m. Eastern Time. For pro
duct information or technical assis
tance, dial  (800) 225- 1 6 1 8 . 

FACTS COMMON TO ALL 
POLAROID LAND FILMS 

DEVELOPMENT TIME 
Recommended development time de
pends on two things : I )  the type of 
film being used, and 2) the tempera
ture of the film and/or camera during 
processing. I t  i s  therefore not only im
portant to check the film instructions 
for development times for that type 
material, but also to be alert to the 
temperature of the film/camera com
bination a t  the time you use it. This 
is especially true of color film because 
correct color balance depends on cor
rect development time, which in turn 
depends on the temperature of the film/ 
camera. With black-and-white film 
types producing paper prints, develop
ment time can be used to control some
what the contrast of the picture
longer development times increasing 
contrast. 

Low temperatures affect the develop
ment of all fi lm types by slowing it 
down. With roll and 4 x 5 color film, 
pictures should not be processed if 
camera and/or film are 60° F or less, 
and this temperature may be reached 
in as l itle as 20 minutes when the 
camera and film are exposed to very 
cold weather. At temperatures below 
65°  F, Type 668 or 108 color pack 
pictures should be developed in the 
No. 193 Cold-clip. 

Providing development time instruc
tions are following, black-and-white 
pictures can be made when the proces
sing temperature i s  j ust above-freez
ing. If the camera is very cold, or 
when using it outdoors in very cold 
weather, it should be carried inside 
your jacket or coat so that normal body 
heat will keep the pods of reagent 
from freezing. 

( Continued on following page) 
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Underdevelopment with black-and
white materials will produce faint, gray, 
dull pictures with little or no contrast. 
Underdeveloped color pictures have 
brownish-pink color tones. 

Severe overdevelopment should like
wise be avoided. With black-and-white 
materials, it can spoil picture quality 
and lead to damage when the print 
coater is used. With color film, over
development will produce pictures 
which are too green or blue in over-all 
color tone. 

EXPIRATION DATE 
Each individual roll and box of film 
carries a definite date stamped on the 
box, and this date allows a wide mar
gin of safety (several months from date 
of manufacture). The film will prob
ably produce satisfactory pictures for 
some time beyond this date, but age 
may adve(sely affect performance u n
der certain conditions. It is for this 
reason that the replacement guarantee 
does not apply to outdated film. A 
partially used roll may remain in the 
camera until the time of its expiration 
date and still be used successfully, pro
vided the camera is not stored in hot 
or humid areas. 

STORAGE AND THE EFFECTS 
OF TEMPERATURE 
All sentized photographic materials are 
perishable and can be damaged by high 
temperature and high relative humidity. 
Care should be taken to handle and 
store the film as recommended below, 
with as much protection as possible 
against heat and moisture and away 
from X-rays, radioactive materials and 
chemical fumes. 

Film can be safely carried and ship
ped in baggage sections of airplanes 
provided they are pressurized. If  not, 
film should be carried in hand luggage 
into cabin of plane. Film should not be 
removed from its box or foil wrap 
until just prior to use, nor should it be 
tightly squeezed into luggage since this 
may physically damage its components. 

Polaroid film wrappers will provide 
ample protection to withstand, through 
the expiration date printed on the box, 

normal handling in the humidities en
countered in most places in the U.S.A. 
This wrapper does not provide protec
tion against heat and therefore Pola
roid film should not be stored or left 
near radiators, hot pipes or in unven
tilated areas where the temperature 
may climb. The glove compartment, 
trunk, and rear deck of automobiles 
may reach very high temperatures (in 
excess of 200° F) in the hot sun. Ex
cessive heat may damage the film, re
sulting in fogged or flat, gray pictures, 
or a collection of developing agents 
on the positive print. 

It is good practice to store your 
unopened picture rolls in the refrigera
tor. Whenever possible, store the film 
under these conditions: 

For storage up to 2 months, keep 
temperature below 70° F. 

For storage up to 6 months, keep 
temperature below 55° F. 

For storage up to 9 months, keep 
temperature below 50° F. 

Generally speaking, there is no low 
temperature limit for storing Polaroid 
Land film, and this means that i t  can 
be frozen (or stored in a deep-freeze) 
for long periods of time. However, be
fore film that has been stored below 
60° F is used, it must be brought back 
to room temperature before the foil 
wrapper is opened. While cold storage 
and freezing retard or suspend the 
effects of age, the film guarantee ap
plies to the date stamped on the side 
of the film box. Cold storage does not 
extend the guarantee beyond ·the printed 
expiration date, although such storage 
may well lengthen the useful life of 
the film. 

PROTECTION AFTER O PENING 

Once the moisture vapor-barrier wrap
per is opened, the picture roll loses its 
protection against moisture. Under hu
mid or high-temperature conditions, use 
the film as soon as practicable and do 
not allow it to remain in the camera 
longer than necessary. On long trips 
through high-temperature regions, an 
insulated container will provide pro
tection to your camera and film. 

( Continued on following page) 
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4 x 5 film packets can be damaged 
by exposure to humidity over 75 % 
R.H. at 70° F or above. Type 58 color 
film is especially affected by heat and 
should always be kept under refrigera
tion until  needed. To provide humidity 
protection, each box of 4 x 5 packets 
includes a polyethylene bag. After re
moving the foil wrap from the box, the 
tray of packets should be immediately 
inserted in the bag and the end of the 

POLAROID EXPOSU R E  
VALUES 
AND CORRESPONDING APERTURE 
AND SHUTTER VALUES 
The unique design of the lens and shut
ter system of certain Polaroid cameras 

bag folded over several times to seal 
out moisture. When h umidity is high ,  
packets should be developed wi th in  15  
minutes after removing them from the  
polyethylene bag. 

Once the protective wrapper is re
moved, care should be taken to keep 
the film away from formaldehyde, in .. 
dustrial gases, motor exhausts, solvents, 
mercury and radiation in any form. 

makes it possible for one adjustment 
to determine both the proper size of 
the lens opening and the time the shut
ter stays open. Speed and aperture com
binations which correspond to the 
shutter numbers on various camera 
models are shown in the table below. 

CAMERA MODEL 

Shutter 95A, 95B, 700 
No.* E.V. 80 95 150, 160, 800 850 & 900 

1 1 0  1 / 8  @ f/ 1 1  1 / 12 @ f/8 .8  1/ 12  @ f/ 8 .8 
2 1 1  1 /25 @ f/8 .8  1 / 1 5 @f/ l l  1 / 25 @f/8 .8  1 /25 @ f/ 8 .8 
3 1 2  1 /25 @ fl 12.5 1 / 30@f/ l l  1 / 50 @ f/ 8 .8 1 / 50 @ f/8 .8  
4 1 3  1 / I OO@f/8.8 1 / 60@f/ l l  1 / I OO@f/8 .8  1 / 50 @f/ 12.5  
5 1 4  1 / I OO@f/ 12.5 l / 60@f/ 1 6  1 / I OO@f/ 1 2.5 1/ 50 @ f/ 17.5 
6 1 5  1 / IOO@f/ 17 .5  1 / 60 @f/22 1 / IOO@f/ 17.5  1 / 50 @ f/25 
7 1 6  1 / l OO@f/25 1 / 60@f/32 1 / I OO @ f/25 1 /50 @f/ 3 5  
8 1 7  l / I OO @f/35 1 / 60 @f/45 l / I OO@f/ 35 1 / 50 @f/50 
9 1 8  l / IOO@f/50 1 / I OO@f/50 

10 1 9  l /200 @ f/ 50 
20 l / 300@f/ 58 
21  1 / 300@f/ 82 
22  l /600 @f/ 82 

''' Used on Models 80 ,  95, 95A,  700 only. All  others used EV numbers. 

Note that the original number system 
(1-8 or 2-9} in the first column of the 
table and EV system ( 10- 1 7  or 1 1 - 1 8) in 
the second column give the same val
ues .  Only the numbers differ. The EV 
system is merely an extension of the 
original Polaroid Land Camera num
bering system to provide greater range 
for future cameras. While apertures 
and speeds vary somewhat between 
models, the effective exposure i s  the 

same. For example, shutter no. 3 on 
the Model 9 5 is fl 1 1  at 1/  30  which 
gives the same exposure as shutter no. 
3 on Models 80, 95A, and the 700, and 
EV no. 12 on models 80A, 95B, 1 50,  
and 800.  I n  each case, a faster or 
slower shutter speed is matched to a 
larger or smaller opening so that all 
models give similar exposure ranges for 
existing-light or flash pictures. 

( Continued 011 following page) 
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POLAROID BLACK AND 
WHITE STILL FILMS 

Since Polaroid Land Picture Rolls, 
packs and 4 x 5 packets differ mark
edly from conventional film in the way 
the picture is  formed and in photo
graphic characteristics the terminology 
of conventional photography cannot be 
applied directly. However, for compari
son, and to aid in selecting the type of 
film best adapted to your requirements, 
the following data will prove helpful. 

POLAROID LAND PICTURE 
ROLL TYPE 20 
Black and white film for "Swinger" 
camera only. Panchromatic, speed 
equivalent of ASA 2500, 15 second 
development time for paper print 21/2 x 
3 1/.i i nches, eight exposures per roll. 

POLAROID LAN D  POLAPAN 
PICTURE ROLL TYPE 32 
Black and white film for series 80 cam
eras and Polaroid Series 30 Land roll 
film back. Panchromatic, speed equiva
lent of ASA 400, 1 5  second processing 
time for paper print 2 112 x 3 Vi inches, 
eight exposures per roll. 

POLAROID LAN D  POLAPAN 
PICTURE ROLL TYPE 37 
Black and white film for series 80 and 
J33 cameras and Polaroid series 3 0  
Land roll fi l m  back. Panchromatic, 
speed equivalent of ASA 2500, 15 sec
ond processing for paper print 2 Y2 x 
3 Vi inches, eight exposures per roll. 

POLAROID LAN D  POLAPAN 
PICTURE ROLL TYPE 42 
Black and white film for all Polaroid 
roll film cameras using Series 40 film 
(except 166), Polaroid Model CB40 
Land roll film adapter, and No. 226 
Land roll film back. Panchromatic, 
speed equivalent of ASA 200, 15  second 
processing for paper print 3 1,1.i x 41,1.i 
inches, eight exposures per roll. 

POLAROID LAN D  PICTURE 
ROLL TYPE 47 
Black and white film for all Land roll 
film cameras using Series 40 rol l film, 
Polaroid Model CB40 Land roll film 

adapter, and No. 226 Land roll film 
back. Panchromatic speed equivalent of 
ASA 2500, 15 second processing for 
paper print 3 1/.i x 41/.i inches, eight ex
posures per roll. 

POLAROID LAN D  FILM TYPE 665 
Black and white panchromatic film 
which provides both a long-scale print 
and a fine-grain negative after 30 sec
onds development. The negative re
quires brief after-treatment in a solu
tion of sodium sulfite. Speed equiva
lent of ASA 75 .  

POLAROID LAN D  FILM PACK 
TYPE 1 07 
Black and white panchromatic film pack 
for all Polaroid Color Pack Cameras, 
Model 1 80, Colorpack II, MP-4 Multi
purpose Land Camera with No. 226 
pack film back, CU-5 Close-up Camera, 
and Polaroid Model CB I 00 Land Pack 
film adapter. Speed equivalent of ASA 
2500, 15 second processing time for 
paper print 3 Vi x 41/i inches, eight 
exposures per pack. 

POLAROID LAND FILM TYPE 667 
Similar to Type 1 07, but requires no 
print coating after development. Speed 
equivalent to ASA 2500, 30 second de
veloping time. 

POLAROID LAN D  4 x 5 FILM PACKET 
TYPE 51 /H IGH CONTRAST 
Color blind, extremely h igh contrast, 
black and white film packet for Pola
roid Land 4 x 5 No. 500 or No. 545 
Land Film Holder and MP-4 Multi
purpose Land Camera with No. 500 or 
No. 545 Land Film Holder. Used for 
l ine copies, "status," etc. Speed equiva
lents of 200 ASA Daylight, 60 ASA 
Tungsten. Processing time 15 seconds 
for line, I 0- 1 3  seconds for halftones, 
20 4 x 5 single exposure packets per 
box. 

POLAROID LAN D  POLAPAN 
4 x 5 FILM PACKET TYPE 52 
Black and white panchromatic film 
packet for Polaroid Land 4 x 5 No. 500 
or No. 545 Film Holder and MP-4 
Multipurpose Land Camera with No. 
500 or No. 545 Land Film Holder. 

( Continued on following page) 
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Fairly h igh contrast continuous tone 
film, prints may be enlarged up to three 
times. Speed equivalent of ASA 400, 
processing time 1 5  seconds, 20 4 x 5 
single exposure packets per  box. 

POLAROID LAN D  4 x 5 FILM 
PACKET TYPE 55 P/N 

Black and white high resolution pan
chromatic film packet providing both a 
paper print and a film negative without 
a darkroom. Negative i s  capable of en
largement u p  to 25X. For Polaroid 
Land 4 x 5 No. 500 or No. 545 Film 
Holder and MP-4 Multipurpose Land 
Camera with No. 500 or No. 545 Land 
Film Holder. Film speed equivalent 
of ASA 50, processing time 20 seconds, 
20 4 x 5 single exposure packets per 
box. 

POLAROID  LAND 4 x 5 FILM 
PACKET TYPE 57 
Black and white, high speed, panchro
matic film for Polaroid Land 4 x 5 
No. 500 or No. 545 Film Holder, MP-4 
Multipurpose Land Camera with No. 
500 or No. 545 Land Film Holder, and 
XR-7 System for X-ray crystallography. 
Prints are capable of 2X enlargement. 
Speed equivalent of ASA 2500, 1 5  
second processing time, 20 4 x 5 single 
exposure packets per box. 

POLAROID LAN D  PROJECTION 
FILM TYPE 46-L 
Continuous-tone transparency film pro
ducing 3 14 x 4 inch slides (image area 
2-7 / 1 6  x 3 V4 ) for standard lantern 
slide projectors. For use i n  MP-4 Multi
purpose Camera with No. 266 Land 
roll film back; all Polaroid Land roll 
film cameras except Models 20, 80, 
SOA, SOB, J33 ,  and J66; Polaroid Model 
CB40 Land roll film adapter. The trans
parencies, after dipping in a fast dry
ing hardening solution, can be snapped 
into Polaroid plastic print mounts (No. 
633) .  Speed equivalent of ASA 800, 
2 m i nute processing time, eight ex
posures per roll. 
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POLAROID LAND POLALlNE 
PROJECTION FILM TYPE 1 46-L 
High-contrast transparency film pro
ducing 3 V4 x 4 inch slides (image area 
2Y2 x 3 14 )  for standard lantern slide 
projectors. For use in MP-4 Multipur
pose Camera with No. 266 Land roll 
film back; all Polaroid Land roll film 
cameras except Models 20, 80, SOA, 
SOB, 133 ,  and J66; Polaroid Model 
CB40 Land roll film adapter. The 
transparencies, after dipping in a fast 
drying hardening solution, can be snap
ped into Polaroid plastic print mounts 
(No. 633) .  Speed equivalent of ASA 
200, 15 second processing time, eight 
exposures per roll. 

POLAROID LAN D  POLASCOPE 
TRACE RECORDING FILM TYPE 41 0 
Extremely fast fi lm with high contrast, 
particularly suited for oscil loscope trace 
recording, photomicrography, metallo
graphy, other low-light-level photogra
phy, and reproduction of l ine copy. 
For use in MP-4 Multipurpose Camera 
with No. 266 Land roll film back; all 
Polaroid Land roll fi lm cameras ex
cept Models 20, SO,  SOA, SOB, 133 ,  and 
J66; Polaroid Model CB40 Land rol l  
fi l m  adapter. Speed equivalent o f  ASA 
10,000, 15 second processing time for 
print 3 11.i x 4 Y4 inches, eight exposures 
per roll. 

POLAROID COLOR 
STILL FILMS 

POLAROID POLACOLOR LAND 
�CTURE ROLL TYPE 38 
Color film for Polaroid camera Model 
133 with No. 330 Adapter; Models SO, 
SOA, SOB with factory modification; 
and Series 3 0  roll film back (no longer 
manufactured). Pictures are fully fin
ished when removed from the back of 
the camera and do not require coating. 
Speed equivalent of ASA 7 5, 60 second 
processing time for print 21h x 3 \4 
inches, s ix  exposures per roll. 
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USING FILTE RS WITH 
POLAROID BLACK-AND
WHITE MATERIALS 

POLAROID ORANGE FILTER 
When the orange filter is used with 
panchromatic materials, a large part of 
the blue light i s  absorbed. Thus, the 
blue sky becomes darker, making white 
cloud formations more pronounced. 
This filter also cuts through the blue 
light i n  distant ground haze giving you 
sharper landscape shots. Use the or
ange filter (indoors and outdoors) when
ever you want blue subjects (sky, letter
heads, clothing, blueprints, etc.) to pho
tograph darker. Set shutter two f/num
bers lower than the normal exposure 
to make up for the bl ue light the filter 
absorbs. Any object which has color 
tones lying at the blue end of the 
spectrum (blue, i ndigo and violet) w i l l  
appear darker i n  the picture. 

POLARIZING FILTER 
Because this i s  a colorless gray filter, 
it affects your eye just the way i t  
affects t h e  picture, which makes ex
perimentation easy. This filter absorbs 
the polarized l ight found in many natu
ral and artificially lighted scenes-light 
that i s  distracting or by its glare pre
vents a clear view of the object. There 
are two common sources of polarized 
light: 

1. Light that reflects from glass, 
water, wood. wet streets and other non
metallic surfaces. The obscuring glare 
of sunlight glancing off such surfaces 
can spoil a picture .  The fi l ter stops this 
polarized glare, but  permits useful l ight 
to pass, thus making it possible to take 
p ictures through glass windows and to 
el iminate the reflections on water so 
that surface and sub-surface detai l is 
improved. Use of the polarizing filter 
brings out the detail and texture in ob
jects which have been lacquered or 
varnished, or have finishes of leather, 
wood, tile, or the l i ke. G !are and re
flection control reaches a maximum 
when the camera i s  placed at an angle 
of 3 3  ° from the plane of the reflect ing 
surface. 

2. Light from a clear, blue sky is 
often polarized, and the effect of the 
filter on such polarized sky light is  to 
darken the sky and increase the con
trast of clouds. The sky i s  most strongly 
polarized when it is bluest, and a slight 
overcast will reduce the effect of the 
fi l ter. The degree of polarization i n  sky 
l ight  will depend on the position of the 
sun. When . the sun is  directly over
head, polarization is s l ight, and so the 
filter i s  less useful. When the sun is 
lower in the sky, polarization is greater, 
which i s  why the polarizing fi lter can 
be used effectively in photographing 
sunsets. Stand with the sun off your 
shoulder and scan the sky ahead, turn
ing the filter slowly as you do so. Note 
how the sky darkens and l ightens as 
the fil ter i s  turned. 

The actual position of the polarizing 
filter on the lens is of utmost impor
tance. Before putting the fi l ter on the 
camera, view the scene through it as 
you turn i t  slowly. When you find the 
position at which glare is most reduced, 
note the number on the filter-rim which 
is at the top. Then place the filter on 
the camera with this number at the 
top.  lf  you change the composition of 
your picture from horizontal to vertical 
or vice versa, be sure to change the 
fi lter position. Tf you cannot see any 
change when you look through the 
filter, polarization in the scene is not 
sufficient and t he scene either does not 
require the use of the filter, or you 
must change the angle at which you 
photograph the scene. I ncrease expo
sure by setting shutter two f/ numbers 
lower when filter is used. 

I ndoors. this filter can be used to 
reduce reflections on artificial ly lighted 
non-metal l ic  surfaces such as marble, 
china, glass, wood, etc. The camera
subject angle should be about 33 ° for 
maximum effectiveness. Complete re
flection control on some surfaces re
qu ires the use of polarizing filters on 
the light source as well as on the lens. 
(This is why glare from metallic sur
faces cannot be reduced when photo
graphed in the sunlight.) Control of re
flections in picture and document copy
i ng also requires filters on the l ights.  

( Continued on following page) 
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HALF-STEP FILTER 
This is a neutral gray filter that cuts 
out just  enough l ight to equal half of a 
Polaroid Land Camera shutter n u m
ber. For instance, if a pict�Jre taken on 
No. 1 1  were a l i ttle too light to  suit  
you, and the same scene taken on No. 
12 turned out a little too dark, you 
would like to be able to shoot half
way between. That is  what the filter 
does. With the shutter a t  No. 1 1 ,  the 
filter absorbs just enough light to give 
you an effective setting of 1 1  V2·. A half
step (or neutral density) filter is not 
included in  the No. 551 kit  nor offered 
as a separate item for camera Models 
1 1 0 and l l OA. 

The 4-S Light Reducing Filter is de
signed for use with camera models 
series 80, 95, 1 50, 1 60, 700, 800, and 
1 1 0 when using 3000 speed film i n  
bright l ight outdoors when not using 
an electric-eye shutter attachment. With 
the filter over the lens, the speed of the 
film is cut  to 200 and you should set 
the shutter 5 numbers lower. I f  you 
have a meter, set the meter scale to 200 
and set the shutter to the reading given 
by the meter. Do not use  this filter in
doors, with slower film types, nor with 
electric eye cameras. Its sole function 
is to prevent overexposure when u sing 
3000 speed films outdoors. 

The lens cap on the Model 1 1 08 
offers an f/90 aperture in the lens cap, 
thus eliminating the need for the 4-S 

Filter Type 

Polaroid Orange 
Polarizer 
Wratten No. 8 (yellow) 
Wratten No. 1 1  (light green) 
Wratten No. 58 (green) 
Wratten No. 47 (blue) 
Wratten No. 25 (red) 

filter, and an accessory f/90 lens cap 
is available to Model l l OA owners 
through their dealers. Note that no fil
ters can be used when the f/90 Jens 
cap is  in front of the lens. 

USING FILTERS IN PAIRS 
The filter mounts are designed to 
"stack" one filter on the other, and you 
may sometimes wish to use more than 
one of them. For example, the orange 
and polarizing filters can often be used 
together for an exaggerated dark-sky 
effect. 

USING FILTERS TO CUT EXPOSURE 
I n  close-up flash photography, regard
less of film type being employed, the 
subject may be overexposed even with 
the highest shutter number. One or 
more filters over the lens will  prevent 
this. Also, filters will help eliminate 
some of the glare of a bulb when mak
ing direct flash pictures, and will soften 
and cut exposure to produce a more 
flattering, pleasing flash picture. 

FILTER FACTORS 
Because filters cut down the light that 
passes through the camera lens, com
pensation (called the fil ter factor) must 
be made by  using a lower shutter num
ber. The table below tells you exactly 
how to set the shutter of your camera 
for each different filter according to 
film type used. 

Daylight 
Set Lens Filter Factor 

No. 2 lower 4 
No. 2 lower 4 
No. 1 lower 2 
No. 2 lower 4 
No. 3 lower 8 
No. 3 lower 8 
No. 3 lower 8 

( Continued 011 following page) 
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POLAROI D  POLACOLOR LAN D  
PACK FILM TYPE 8 8  
Color film for the Polaroid Square 
Shooter Land Camera. Pictures develop 
outside the camera after the tab is 
pulled. They do not require coating. 
Speed equivalent of ASA 75, proces
sing time 60 seconds for print 3114 x 
3 :Ys inches, eight exposures per film 
pack. 

POLAROID POLACOLOR LAN D  
PACK FILM TYPE 1 08 
Color film for all Polaroid Color Pack 
Cameras (except Square Shooter), Mo
del 1 80, Big Shot (Portrait Land Cam
era), Colorpack II, MP-4 Multi purpose 
Land Camera with No. 226 pack film 
back, CU-5 Close-up Camera, Pola
roid Model CP- 1 00 Land pack fi lm 
adapter, and ID-2 Land Identification 
System. Pictures develop outside the 
camera after the tab is pulled. They do 
not require coating. Speed equivalent 

of ASA 75, 60 second processing time 
for print 3 :Ys x 41/i inches, eight ex
posures per film pack. 

POLAROID  POLACOLOR LAN D  
PACK FILM TYPE 668 
Similar to Type 108 in  all  respects but  
specifically color-balanced to electronic 
flash. This is the professional version 
of the film and is subject to more 
stringent quality control than Type 108 .  

POLAROID POLACOLOR LAN D  
4 x 5 FILM PACKET TYPE 5 8  
Color film for use in Polaroid Land 
4 x 5 No. 500 or No. 545 Film Holder, 
MP-4 Multipurpose Land Camera with 
No. 5 00 or No. 545 Land Film Holder. 
Color balanced for dayl ight  (5500 K), 
blue flashbulb, or electronic flash. Speed 
equivalent of ASA 75, 60 second pro
cessing time, ten 4 x 5 single exposure 
packets per box. 
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SHEET FILMS 

Approx. Devel. 
Speed Time 

Film Picture (ASA At 75°F 
Type Format Picture Obtained Size Equiv.) (24°C) 

5 1  High contrast black 200 
Single and white print 15 sec. 
exposure 

Black and white print 400 52 packet 
(20 packets 

Black and white print and 4x5 in. 50 20 sec. 55P/N to box, 
except a permanent negative 
Type 58-

Black and white print 2500 15  sec. 51 1 0  packets) 

58 Color print 75 60 sec. 

PACK FILMS 

1 07 8 exposure Black and white print 3 1,4 x41,4 in. 2500 15 sec. 
pack 

1 08 Color print 7 5  60 sec. 
665 Black and white print and 7 5  3 0  sec. 

a permanent negative 
667 Black and white print 2500 3 0  sec. 
668 Color print 75 60 sec. 

ROLL FILMS 

42 8 exposure Black and white print 200 15 sec. 

47 roll High contrast black and 2 Y2x31,4 in. 2500 1 5  sec. 
white print 

4 1 0  trace 
recording Continuous-tone black 1 0,000 15 sec.1 

8 exposure and white transparency 
46L roll 31,4 x41,4 in. 800 2 min. 

High contrast black and 
146L white transparency 100 30 sec. 

X-RAY FILMS 

TLX Single Translucent-based black 
exposure and white print 
packet 1 0x12  in. 2500 45 sec.2 

3000X (25 packets Black and white print 
to box) 

1 .  To facilitate rapid sequence recording, Type 4 1 0  film may be advanced at 
2-second intervals and prints developed 1 3  seconds outside the camera. 

2 .  Polaroid x-ray films, sold by Picker Corporation, are designed for use with 
Picker Polaroid cassettes and processors. 
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RETOUCHING TYPE 55 
NEGATIVES 

Type 55 negatives can be retouched 
in much the same way as a conven
tional negative. All retouching, how
ever, should be done on the emulsfoIJ 
side of the negative and not on the 
base side, which is common practice 
with conventional negatives. A very 
soft retouching pencil can be used 
without retouching fluid, and virtually 
all retouching pencils can be used with 
retouching fluid, which should be ap
plied on the emulsion side of the neg
ative. Adhesion difficulties will prob
ably be experienced if retouching pen
cil or retouching fluid application is 
attempted on the base side of the 
negative. 

One way to correct large pin-holes 
in the negative is to apply a small drop 
of opaque to the pin-hole, which will 
cause a white spot in the print when an 
enlargement · is made. The density of 
this white spot can be corrected thr6ugh 
the application of spotting colors to 
the print. 

Achieving good and consistent re
sults with Polacolor Film is possible 

only with careful attention to the fol
lowing factors: 
1 .  Development time 
2. Development temperature 
3. Speed of pull 
4. Proper storage 

DEVELOPMENT TIME 
First, it must be understood that de
velopment begins the instant the pic
ture is pulled through the rollers and 
ends the instant that the positive is 
separated from the negative or peeled. 
With Polaroid black-and-white films, a 
very slight increase in contrast results 
from developing longer than the rec
ommended time. Polacolor is much 
more sensitive. Underdevelopment of 
Polacolor results in reddish or warmish 
tones that tend to be fiat and muddy. 
Overdevelopment with Polacolor re
sults in :  ( 1 )  increased contrast, (2) in
creased color saturation and (3) a 
shift in color balance toward blue or 
cyan. As little as ten extra seconds 
will produce this shift toward blue. 
Thus for pictures with optimal color 
balance, a development time of pre
cisely sixty seconds is essential at nor
mal temperatures. 

ROLL AND PACK FILMS-REFLECTION PRINTS 
Speed (ASA Resolution 

Type equivalent) D-Max D-Min %-111 Slope (lines/mm) 
32 400 1 . 6  .02 1 .3- 1 .4 22-28 
42 200 1 . 6  .02 1 .3 - 1 .4 22-28 
37 2500 1 . 6  .02 1 . 3 - 1 .4 22-28 
47 2500 1 .6  .02 1 .3 - 1 .4 22-28 
4 1 0  1 0,000 1 . 6  .02 3 .0 22-28 
1 07 2500 1 .6 .02 1 .3 - 1 .4 22-28 
667 2500 1 . 6  .02 1 .3 - 1 .4 22-28 
4 1 3  200-800"' 1 .6 .02 2. 1-2.4 22-28 

ROLL FILMS-TRANSPARENCIES 
46-L 800 2.7 .04 2.5 3 2-35 
1 46-L 200** 2.5 .04 2.2 32-35 

4 x 5  FILMS-REFLECTION PRINTS 
S t  300**"' 1 .7 .00 3 .0-4.0 22-28 
52 400 1 .7 .02 1 .3 - 1 .4 22-28 
57 2500 1 .6 .02 1 .3 - 1 .4 22-28 
55P/N (Positive) 64 1 .7 .02 1 .4 (Positiive) 14- 1 7  

(Negative) 64 1 . 5  . 1 8  .7 (Negative) 1 50-1 65 

*Depending upon filters being used. 
**This is daylight speed. In tungsten lighting, speed is approx. 1 00. 

* * *This is daylight speed. In tungsten lighting, speed is approx. 1 25. 

( Continued on following page) 
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Advantage may be taken of this in
crease in contrast and saturation by 
purposely overdeveloping, and com
pensating for the color shift wit h  warm
ing filtration. Experience has shown 
that  a magenta color compensating 
filter works best. The necessary strength 
of the filter may be generalized as fol
lows: for every twenty seconds of over
development, filter CCl OM. In this 
way, a development time of 80 seconds 
would require warming filtration of 
CC l OM; 1 00 seconds would require 
CC20M; and 1 20 seconds would re
quire CC30M. 

TEMPERATURE 

The 60 second development t ime is 
recommended only when the tempera
ture is between 75 and 85 degrees 
Fahrenheit. For temperatures outside 
this range, development time must be 
i ncreased if  higher and decreased i f  
lower. Please see t h e  t i p  sheet for de
tails. 

SENSITOMETRIC DATA 

The figures given below are approxi
mate and should be interpreted ac
cordingly. While this information will 
vary from time to time as product 
changes and improvements are effected, 
it can be used as a representative aver
age, bearing in mind that normal man
ufacturing tolerances may occasionally 
cause slight deviations. 

HOW TO I NTERPRET THE 
SPECTRAL RESPONSE CURVES 

A non-technical explanation: In the 
graphs, the base represents the visible 
portion of the spectrum with the vari
ous colors identified according to their 
wavelengths in nanometer (a nanometer 
is one billionth of a meter and is equiv
alent to one millimicron or 10 Angs
trom units). 

The visible part of the spectrum 
(shown below) extends approximately 
from 400 to 700nm. Below about 

'50 500 

ULTRAVIOLET VIOLET BLUE BL/GR 

400nm is the ultra-violet region and 
from about 700nm on up i s  the infra
red region. Although invisible, u l tr� 
violet and infrared are important pho
tographically. 

The graph line indicates the relative 
sensit ivity of the film to ·light of dif
ferent colors (wavelengths) as measured 
against the vertical column, which is 
shown as a logarithmic scale. The 
higher the line, the greater the sensi
tivity of the film to that particular 
color. 

For example, Type 51 and Type 
1 46L films have a "color blind" emul
sion of si lver halides without additional 
color sensitizers. 

They are most sensitive to ultra
violet, violet and blue, in that order. 
That they are barely sensitive to blue
green is shown by the plunging curve 
at about 500nm. They are i nsensitive 
to  yellow, orange, and red. 

Thus, the curve shows that with these 
films it would be useless to t ry to make 
pictures through a red filter. 

Compare this to the curve for Types 
47, 57, and 1 07, films with emulsions 
that include sensi tizers to make them 
"panchromatic"-sensitive to all colors. 

The c urve shows high sensitivity to 
the full visible spectrum up to about 
650nm, where it drops. 
For the scientist: The spectral response 
c urve represents the -log (energy i n  
ergs/sq. cm) o f  a monochromatic ex
posure which is required to produce a 
reflection density of 0 .5  in the print. 

(To t ranslate the energy requirements 
into more familiar units, it is helpful to 
know that 107 ergs equal one watt sec
ond.) 

For example, the curve for Type 57  
fi lm gives a - log energy reading of  
2.3 at 400 nanometers. This means that 
the total energy needed to produce a 
0.5 density in the print is 1 0-2.� ergs/sq. 
cm. or .005 ergs/sq. cm. This is speci
fied as a sensitivity of 1 0-�.a or 200 
reciprocal ergs/sq. cm. 

I n  general, the D/logE curve of 
any of these films does not change 

550 600 600 700 

GREEN YELLOW ORANGE REO INFRARED 

( Continued on following page) 
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TYPE 51 
G ENERAL DESCRIPTION 
Ultra-high contrast 4x5 Land film pro
ducing a positive print. It is designed 
for reproduction of black and white 
with no intermediate gray tones. It is 
ideal for graphic arts applications in
cluding line and screened artwork (with 

TECHNICAL CHARACTERISTICS 

Polaroid Type 51 Land film 
characteristic curve 

28 
2.6 
2< 
22 
20 
, .�--,. 
" 

&!- >0 
·u; 
c 
" 

0 
" 
i5. 
E 

D Max 1 .85 
D Min .09 
Slope 3.30 
Speed 320 

U'l ol,,,o�---'z�-_:::::::i,�0===::1 
Relativ.e Log Exposure 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 

ASA equivalent-
320 daylight 26 DIN 
1 00 Tungsten 21 DIN 

D-max 1 .75 Slope 3 .35  

NOTE: The speed quoted for tungsten 
lighting should be regarded as only a 
rough approximation. The spectral en
ergy distribution of tungsten bulbs will 
MP-4 Model Lights 4- 1 50 W 

Polaroid MP-4 Instant Halftone Kit). 
The emulsion is sensitive to blue light 
only; that is, red, yellow, and green are 
reproduced as black, while blue tends 
to photograph as white. This charac
teristic, plus high contrast, makes Type 
51 useful for some types of photo
micrography, metallography, and other 
scientific applications. 

Polaroid Type 51 Land film 
reciprocity compensation 

Exposure time Use either adjustment 
(seconas) Aperture Exposure (seconds) 

1 /1 000 None None 

11 100 None None 

1 / 1 0  None None 

1 1/3 stop 1 .3 

1 0  2/3 stop 1 6  

1 00  1 1/3 stops 260 

Reciprocity diagram is on following 
page. 

TEMP.� TIME 
s e c .  

70+ 15 
60 . 20 
50.  30 

Development Times 

Blue sensitive emulsion-use no filters 

D-min .00 Resolution 28-32 lines/mm 

vary from type to type, as well as with 
age, so that one of two test shots may 
be required to establish optimum ex
posure under various conditions. 

4- 150 w 
------------- Mid bellows position 

Basic Exposures 1/4 @ 
f/ 1 6  

Exposure: A s  with all high-contrast 
film, the exposure latitude of Type 5 1  
film i s  limited. The degree o f  whiteness 
of the paper, the color of the artwork 
in the original, and the bellows ex
tension of the camera (and thus, the 
reproduction scale) all influence the 

1 /4 @ 
f/ 1 1- 1 6  

determination o f  exposures for the most 
satisfactory black and white reproduc
tions. The exposure guide will be help
ful as a starting point for line repro
ductions of good, clean black and white 
originals. 

(Continued on following page) 
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Magnification 

Exposure Increase 
in Stops 

.5X 1 : 1  1 .5X 2X 3X 4X 5X 6X 7X 8X 9X lOX 

1 2 2.5 3 4 4.5 5 5.5 6 6.33 6.67 7 

* For average product, using recommended processing. 

Polaroid Type 51 Land film 
reciprocity compensation 

Exposure time (seconds) 

TYPE 52, 42 

GENERAL DESCRIPTION 
General purpose, medium speed films 
producing paper print positives with 
excellent tonal range, fine grain, and 
medium contrast. They provide opti
mum quality for reproduction, equal 
in every way to prints produced by 
conventional p rocesses. They are ideal 
for general photography, exposure test
ing, and many scientific and technical 
applications. 

Fonnats: 
(Type 52)-4x5 packet; image area 
3 .5x4.50" (8 .9x l l .5 cm.) 
Type 42)-roll;  image area 2.875x 
3 .75" (7 .35x l 0.55 cm.) 

Polaroid Type 51 Land film 
spectral sensitivity 

103 

10' 

10' 

1 �-�--�-�--� 
300 400 500 600 
Wavelength (Nanometers) 

·Spectra! sensitivity equals reciprocal of exposure 
(ergs/cm') required to produce a 0.6 visual density. 

Development for longer than recom
mended time wil l  increase contrast 
slightly but wil l  not damage print. 
Development for less than 10 seconds 
produces a p rint  which may be objec
t ively faint. T��;·�· r.;1E 

60 " 20 
so · 30 
40 ° :>J 
3�.  60  

ASA speed equivalent: 
Type 52-400 ASA, 27 DIN 
Type 42-ASA, 24 DIN 

T42 Resolution 25-28 Ip/mm 
D-max 1 .75  Slope 1 . 3 - 1 .4 
D-min .02 Resolution 3 5-40 lines/mm 

FILTER FACTORS: Increase exposure by the amount i ndicated. 

Wratten #6 #8 # 1 5  # 1 1 #25 #29 #58 #47 Polascreen 
Filter K-1 K-2 G X l  A F B cs 4X 

Filter 2X 2X 3X 4X 8X 1 6X 8X 8X 
Factor 

( Continued on following page) 
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significantly with the wavelength of 
the exposure, except in the deeper 
ultraviolet. Therefore, the monochro
matic exposures required to produce 
densities other than 0.5 can be esti
mated from the spectral sensitivity 
curve and the D/logE curve. 

To calculate the results of a poly
chromatic exposure, one must perform 
the following steps: 

(I)  Read off the appropriate points 
on the log (spectral sensitivity) plot at 
equally spaced points (every IO nanom
eters). 

(2) Take the antilog of the log sen
sitivity to obtain the linear sensitivity 
in units of sq. cm/erg. 

TYPES 37, 410 (see note below) � 'T - [ 
2 5 ' 

� 

·1 s , 

� O ·  

I 350 
I 

soo 600 

Wave length in nanometers 

� TYPES 32, 42, 52 � 3 0 1 

2 0 !  -

500 600 

Wave l e ngth in nanometers 

(3) Determine the incident energy* in 
ergs/sq. cm sec. in  each IOnm wave
length band. Multiply the sensitivity 
by the incident energy at each wave
length point. This gives the exposure 
in units of sec.-1 occurring in each 
l Onm band. 

(4) Add together all the narrow band 
exposures obtained i n  step (3). The 
resulting number has units of sec.-1 and 
gives the riumber of exposures to 0.5D 
which can be made in one second. The 
reciprocal of this number is thus the 
required exposure time in seconds, 

*This must be the incident energy on 
the film as derived from the source 
brightness, lens aperture, lens spec
tral transmission, etc. 

TYPES 47, 57, 1 07 

� o L  J l 
400 500 I 350 

Wavel ength in nanometers 

� TYPE 55 P /N 
J O ' w 

u 
"' 

, ,  

u 
w 

.2 
" 
i'i � ' ° I w 

� 

-� I 
w : l _� � 

� I 

I 3'0 •oo 600 
Wavel ength i n  nanometers 

700 

(Continued on following page) 
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"' 
6 
= u 
ro � 

400 !)00 

Wavel ength in nanometers 

c 
m 

= TYPE 413 

� TYPES 51, 146L 
c 
m 

= 
"' 
6 " 
= 
u 
ro m 

<00 

Wavel ength in nanometers 

c 
m 

Wavelength in n a nometers 

c 

700 

NOTE, TYPES 37, 410:  The negative in Type 4 1 0  film is similar to the negative in Type 
37 film. Within experimental error, the spectral response curve for Type 410 is the same as 
that of Type 37, but with the peak of the curve shifted to -log intensity = 3 or 1000 
cm2/erg. 

( Continued on following page ) 
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TECHNICAL CHARACTERISTICS 

Polaroid Type 42 Land film 
spectral sensitivity 

102 

10 \r 
1 �����--'��-'-��-

300 400 500 600 
Wavelength (Nanometers) 

·spectral sensitivity equals reciprocal of ex�sure 
(ergs/cm') requirec to produce a 0.6 visual density. 

Polaroid Type 42 Land film 
characteristic curve 

28  
16 

" 
2 2  
20 
1 8  

Relative Log Exposure 

D Max 1 .65 
D Min .08 
Slope 1 .30 
Speec 200 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 

Polaroid Type 52 Land film 
spectral sensitivity 

103 

10' 

10' 

1 ��--'��-'-����--1 
300 400 500 600 
Wavelength (Nanometers) 

·spectral sensrtivity equals reciprocal of exposure 
(ergslcm2) required to produce a 0.6 visual density. 

Polaroid Type 52 Land film 
characteristic curve 

2.8 
2.6 
24 

2.2 
2.0 
18 
1 6  

1.2 
lO 

Relative Log Exposure 

D Max 1 .75 
D Min .09 
Slope 1 .30 
Speed 400 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 

(Continued on following page) 
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Polaroid Type 42 Land film 
reciprocity compensation 

1 1 I 1 \ 1 1 1 \ I I IOCIO 500 250 125 60 30 15 8 4 2 

Exposure time (seconds) 

Polaroid Type 42 Land film 
reciprocity compensation 

Exposure time Use either adjustment 

Polaroid Type 52 Land film 
reciprocity compensation 

al · � 

8. ' " 
V) 
'" " "'  
·" 
;;; ., 
Qi a: .. 

1 1 1 1 1 I 1 1 I 1 1 t000 500 � ·�s � JO •s s • 2 

Exposure time (seconds) 

Polaroid Type 52 Land film 
reciprocity compensation 

Exposure time Use either adjustment 
(seconds) Aperture Exposure (seconds) (seconds) Aperture Exposure (seconds) 

1 /1 000 

1/100 

1 / 1 0  

1 0  

1 00  

None 

None 

None 

1/2 stop 

1 stop 

1 112 stops 

None 

None 

None 

1 .5 

20 

300 

1/ 1000 None None 

1 / 100 None None 

1/ 10 None None 

1/2 stop ' 1 .5 

1 0  1 stop 20 

1 00 1 1/2 stops 300 

MP-4 Model Lights 4-150W 4- 150W 

*Basic Exposure 
(Type 52) 

------------- Mid bellows position 
1 / 8 @  1 / 8 @  
f/ 32 f/22-32 

**For Type 42, increase exposures one stop . 

Magnification 

Exposure Increase 
in Stops 

.SX 1 . 1  1 .5X 2X 3X 4X SX 6X 7X 8X 9X l OX 

2 2.5 3 4 4.5 5 5.5 6 6.33 6.67 7 

**For average product, using recommended processing. 

( Continued on following page ) 
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TYPE 55 P/N 

G EN ERAL DESCRIPTION 
A medium contrast, extremely fine 
grain material producing both a print 
positive and a fully developed and 
fi xed negative, capable of enlargement 
up to 25X. Type 55 P /N has many ap-

TECHNICAL CHARACTERISTICS 

Polaroid Type 55 Land film 
spectral sensitivity 

10' 

10' 

10 '�-�---�-----1 
300 400 500 600 
Wavelength (Nanometers) 

·spectral sensitivity equals reciprocal of exposure 
(ergs/an2) required to produce a 0.6 visual density. 

Polaroid Type 55 Land film 
reciprocity compensation 
�-�--- ----------, 

� ·�i--������--
0. ' •O "' 
,,, • 00  . <?  
1ii � 
Q; a: .,  

Exposure time (seoonds) 

pl ications in commercial and industrial 
photography; and is particularly suited 
to mural production, slide copying, por
traiture, and as an exposure testing 
medium for color films. 
Format: 

4x5 Land film packet only; image 
area 3 .5x4.5" (8.9 x l  1 . 5  cm.) 

Polaroid Type 55 Land film 
characteristic curve 

2B 
26 
,, 
" 
20 

" 
•6 

" 
� • O 
u; c: ,,, 
0 
OJ 

15. 
E "' (/) 0 

D Max 1 .75 
D Min .09 
Slope 1 .35 
Speed 50 

Positive 

.JO 

D Max 1 .55 
D Min . 1 8  
Slope .65 
Speed 50 

Relative Log Exposure J --

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 

Negative: 
D-max 1 . 65 
D-min . 1 8  

Positive: 
D-max 1 .7 5  
D-min .02 

Slope .7 
Resolution 1 50-1 60 
lines/mm 

Slope 1 .4 
Resolution 22-25 l ines/mm 

ASA equivalent speed 50, DIN 1 8  
Clearing negative: After 2 0  seconds, the 
negative is completely fixed and i s  no 
longer light sensitive. Within 3 minutes 
of separation from positive, immerse 
with continuous agitation i n  the 1 8 %  
sulfite solution (formula below) at 
6 5 " -70°F ( 1 8°-21 ° C). For enlargements 
greater than 3X, two minutes in the 
acid hardening bath (formula below) 
is recommended: 

· TEMP� TIME 
F sec. 

7o+ 20 
60· 3 5 · 4 5  
so· 60·90 

( Continued on following page) 
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1 8 %  Sulfite 
Water 1000 ml 
Sodium Sulfite 1 8 0  ml 

(Anhydrous) 

32 oz. 
6 oz. 

Acid hardening bath: 
Water, about 68'F 
Acetic Acid, 2 8 %  
Potassium Alum 
Water to  make 

500 ml 
250 ml 

16 gms 
1 000 ml 

16 oz. 
8 oz. 

3,/,1 oz. 
32 oz. 

Complete clearing instructions are packed with each film box. 
MP-4 Model Lights 4- 1 50W 4- 1 50W 
------------ Mid bellows position 

Basic Exposure 1 / 2 @ 
f/22 

1 / 2 @ 
fl 1 6-22 

Magnification .SX 1.1 l .5X 2X 3X 4X 5X 6X 7X 8X 9X lOX 

Exposure Increase 
in Stops 

1 2 2.5 3 4 4.5 5 5.5 6 6.33 6.67 7 

FILTER FACTORS: Increase exposure by the amount indicated. 

Wratten 
Filter 

#6 #8 
K-1 K-2 

# 1 5  #1 1 #25 #29 #58 #47 Polascreen 
G Xl A F B CS 

Filter 
Factor 

l .5X 1 : 5X 2X 4X 8X 1 6X SX SX 4X 

TYPE 57, 47, 1 07, 667, 87 

GENERAL DESCRIPTION 
2500 speed Land films providing med
ium contrast paper print positives. 

TECHNICAL CHARACTERISTICS 

Polaroid Type 47 Land film 
characteristic curve 

28 

26 

" 

" 
20 
•8 
·•·o---. 
" 

Relative Log Exposure 

D Max 1 .70 
D Min .06 
Slope 1 .50 
Speed 3000 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 

Their ultra-high sensitivity makes them 
ideal for photography of high speed 
events, many scientific applications with 
low level ambient light, and general 
photography with suitable equipment. 

Polaroid Type 57 Land film 
characteristic curve 

28 

26 

" 

22 
2.0 
l8 

Relative Log Exposure 

D Max 1 .70 
D Min .09 
Slope 1 .40 
Speed 3000 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 

(Continued on following page ) 
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Polaroid Type 47 Land film 
spectral sensitivity 

10' 

10' 

.� 
> :� 10' 

$ 

i Ul 1 �����������---< 
300 400 500 600 
Wavelength (Nanometers) 

·Spectral sensitivity equals reciprocal of exposure 
(ergs/cm') required to produce a 0.6 visual density. 

Polaroid Type 47 Land film 
reciprocity compensation 

� "" & . .  , "' 
"' , ., 
·� "' ., Qi a: ,. 

' 1 1 1 1 1 1 1 1 ' ' 
•ooo !liO 8o 12s tio :io •5 e � 2 

Exposure time (seconds) 

Polaroid Type 47 Land film 
reciprocity compensation 

Exposure time Use either adjustment 
(seconds) Aperture Exposure (seconds) 

1 / 1 000 None None 

1/1 00 None None 

1 / 10  1/3 stop . 1 3  

2/3 stop 1 .6 

1 0  1 stop 20 

1 00  2 stops 400 

Polaroid Type 57 Land film 
spectral sensitivity 

10' 

10' 

10' 

1 �����������---< 
300 400 500 600 
Wavelength (Nanometers) 

·spectral sensrtivity equals reciprocal of exposure 
(ergs/cm') required to produce a 0.6 visual density. 

TEMP� TIME. 
F. ,., 

10; 15 
65' 20 
60' 25 
50" 30·40 
40 "  45·55 
35• 5�1'70 

Polaroid Type 57 Land film 
reciprocity compensation 

' i . • 

� . .  
! r:l 

a: • 
' ' ' I  ' ' ' •(m "'° "° '"' "° ]Q •\ I 

E11posure time (seconds) 

�-·o--'---1 • •  •• '11 .. 

Polaroid Type 57 Land film 
reciprocity compensation 

Exposure time Use either adjustment 
(seconds) Aperture Exposure (seconds) 

1 / 1 000 None None 

1 / 1 00 None None 

1 / 10  1/3 stop . 1 3  

1 213 stop 1 .6 

1 0  1 stop 20 
1 00  2 stops 400 
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FILTER FACTORS: Increase exposure by the amount indicated. 

Wratten 
Filter 

#6 
K-1 

#B 
K-2 

#15 
G 

# 1 1 
Xl 

#25 #29 
A F 

#58 #47 Polascreen 
B C5 

Filter 
Factor 

2X 2X 3X 4X BX 1 6X BX BX 4X 

Speed equivalent-2500 ASA, 36 DIN 
D-max 1 .6 Slope 1 .3 - 1 .4 D-min .02 Resolution 20-22 lines/mm 

Film Fonnat Image Area 

47 Roll 2.875 x 3 .75" (7.35 x 1 0.55 cm.) 
1 07 Pack 2.875 x 3.75" (7.35  x 1 0.55 cm.) 
57 4 x 5 Packet 3 .50 x 4.50" (8.9 x 1 1 .5 cm.) 

MP-4 Model Lights 4-1 50W 4- 150W 

Basic Exposure 1 / 60 @ 
Mid bellows position 

1 / 60 @ 
f/ 32 f/22-32 

Magnification 

Exposure Increase 

.5X 1 .1  l .5X 2X 3X 4X 5X 6X 7X BX 9X l OX 

1 2 2.5 3 4 4.5 5 5.5 6 6.33 6.67 7 
in Stops 

Development for longer than the rec
ommended time will increase contrast 
slightly but will not damage the print. 

Polaroid Type 87 Land film 
spectral sensitivity 

10' 

10' � 
� I� I 10

1

· 

u � w -�--� 300 400 500 600 
Wavelength (Nanometers) 

·spectral sensitivity equals reciprocal of exposure 
(ergs/cm2) required to produce a 0.6 visual density. 

Development for less than 10 seconds 
produces a print which may be ob
jectionably faint. 

Polaroid Type 87 Land film 
characteristic curve 

2 8 

26 

2 2  
2 0  
.. 
",__ __ _ 

Relative Log Exposure 

D Max 1 .65 
D Min . 1 1  
Slope 1 .45 
Speed 3000 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic prinl density is BaSO,. 

( Continued on following page ) 

588 



The Compact Photo-Lab-Index 

Polaroid Type 87 Land film 
reciprocity compensation 

l l ! I t I I 1 I l 1 
1(Xl0 500 250 1n 60 30 1� II 4 1 

Exposure time (seconds) 

TYPE 58, 48, 1· 08, 668, 88 

G ENERAL DESCRIPTION 
Polaroid Polacolor Land films produce 
color prints which are both sharp and 
virtually grainless, with a wide range of 
hues. Shadow detail is exceptional; 
highlights remain clear and skin tones 
are especially accurate. 

TECHNICAL CHARACTERISTICS 
Exposure Meter Setting: 

75 ASA ( 1 9  DIN). Color temperature 
-6250°K. 

Light Sources and Filters: 
Daylight: No filters are needed. A 
Kodak . Wratten lA filter or equiva
lent is helpful for reducing excessive 
bluishness in pictures made in open 

Polaroid Type 87 Land film 
reciprocity compensation 

Exposure time Use either adjustment 
(seconds) Aperture Exposure (seconds) 

1/1000 None None 

1 / 1 00  None None 

1/10 

10 

100 

1/3 stop . 1 3  

21 3  stop 1 .6 

1 stop 20 

1 213 stops 260 

shade or overcast skies. Standard 
UV filters can be used to reduce the 
effect of distant haze. In daylight, 
polarizing filters will deepen colors 
and improve contrast by cutting glare 
and reflections. 
Electronic Flash: Ordinarily, no filt
ers needed. With a new unit, a Wrat
ten 8 1 A  or equivalent may improve 
color balance. 
Floodlamps: Since the color tempera
ture of lamps may vary somewhat 
due to age and/ or line voltage 
changes, these recommendations 
should be considered only as guides. 
With 3 200°K,  quartz iodine, or photo
flood lamps, use Wratten SOB + 
CC20B (meter setting 20 ASA, 1 4  
DIN). 

MP-4 Model Lights 4-150W 4- 150W 
------------ Mid bellows position 

Basic Exposure 1 /2 @ 1 / 2 @ 
fi l l  f/ 8- 1 1 

Use of Tiffen 8408 (Wratten 80B + CC40B) (ASA 12 meter setting 12 DIN) 

NOTE: Exposures significantly longer 
than 1 second may result in reciproci.ty 
failures and color shift. Add cc filtra
tion as required to correct balance. 
Film speed is affected by the tem
perature at time of development. Proc
essing is not recommended when the 

temperature is below 65°F ( 1 8°C) or 
above 85°F (30°C). However, if proc
essing must be done at or near the 
extreme temperature limits of 60°F and 
90°F, the exposure and development 
should be modified as follows: 

(Continued on following page ) 
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Processing Temperature 
60'F ( 1 5°C) 
90°F (32°C) 

Exposure Compensation 
Increase 1/3  stop 
Decrease 1 I 3  stop 

TEMP. 
F. 

75• 

T I M E  
sec. 
60 

Normal development time is 60 sec
onds at 75°F (24 ' C) or above. Pictures 
that are developed for less than the 
recommended time will have warmer 
than normal tones, and may lack con
trast and color. Pictures that are over
developed will tend to have bluish 

TYPE 46-L 

G E N ERAL DESCR I PTION 
A high speed, medium contrast pan
chromatic projection film designed to 
produce transparencies with continuous 
tone reproduction. Excellent sharpness, 
brilliance, and tonal rendition, Type 

TECHNICAL C HARACTERISTICS 

Polaroid Type 46-L Land film 
spectral sensitivity 

10' 

10' 

10' 

1 L..-,-����-'--��-'-�--4 
300 400 500 600 
Wavelength (Nanometers) 

·spectral sensitivity equals reciprocal of exposure 
(ergs/cm') required to produce a 0.6 visual density. 

70'  70 
65' 90 

tones. However, extended development 
does increase contrast and saturation. 
For flatly lighted subjects, try 90- 1 20 
second development. Additional warm
ing filtration may be added as required 
to balance this shift to blue. 

46-L may be used in daylight with 
Polaroid Land cameras of the roll film 
variety to photograph pictorial subjects 
directly, or in MP-4 for flat copy or 
small object photography. 
Format: 

Roll film only, image size 2-7/ 1 6"x 
3-1/4" (6.2x8.3 cm.). 

Polaroid Type 46-L Land film 
characteristic curve 

28 
26 D Max 2.50 

D Min .02 
Slope 2.20 
Speed BOO 

20 

• B  

" 

" 

2:- '° 
·u; c Q) 0 
Q) 15. 
E 
"' (/) 0 30 20 

Relative Log Exposure 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 
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ASA equivalent speed-800, DIN 30 
D-max 2.8 Slope 1 .8 
D-min .05 Resolution 35-40 lines/mm 

The contrast characteristics of Type 
46L can be manipulated over a wide 
range to suit the requirements of the 
subject. Contrast can be increased by 
extended development up to five min
utes. Contrast can be decreased by 
under-developing (for 90 or 60 sec
onds), by pre-flashing, or both. These 

MP-4 

Basic Exposure 

Model Lights 4- 150W 

1 / 1 5 @ 
f/22-32 

techniques are particularly useful in 
copying transparent originals; such as, 
color slides or x-rays. Pre-flashing gives 
increased shadow detail without loss 
of highlight contrast. Expose to sub
i l lumination source at 6-7 stops below 
main exposure, then make main ex
posure as· usual. 

4- 1 50W 

1 / 1 5 @ 
f/22-32 

Mid bellows position 

Magnification 

Exposure Increase 
in Stops 

.5X 1 : 1  l .5X 2X 3X 4X 5X 6X 7X 8X 9X l OX 

2 2 .5  3 4 4.5 5 5 . 5  6 6.33 6.67 7 

POLALIN E  TYPE 1 46-L 

GENERAL DESCRIPTION 
A very high contrast transparency ma
terial designed to record line copy as 
black and white, without gray tones. It 

TECHNICAL CHARACTERISTICS 

Polaroid Type 1 46-L Land film 
spectral sensitivity 

:z. 
:� ·1 
� 

10' 

10' 

i (j) 1o·· 'o-7-=--�---'-----'L---
300 400 500 600 
Waveleng1h (Nanometers) 

'Spectral sensitivity equals reciprocal of exposure 
(ergs/cm') required to produce a 0.6 visual density. 

produces dense black image areas and 
highly transparent highlight areas for 
maximum brilliance in projection. 
Fermat: 

Roll film only; image size is 2-7 / 1 6" 
x 3-1 /4 (6.2x8.3 cm.) 

Polaroid Type 1 46-L Land film 
characteristic curve 

c ·v; 
c 
"' 0 
"' a. 
E 
"' (j) 

26 2j-

:I •B 
• 6 
"{ 
'1 •O 4 
! ;L j 0 30 20 

Relative Log Exposure 

D Max 2.55 
D Min .03 
Slope 3.30 
Speed 200 

Density 1s ANSI visual dittuse reflection density. 
Zero reference for photographic print density is BaSO,. 
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ASA equivalent speed: 
200-Daylight DIN 24 

60-Tungsten DIN 1 9  

NOTE: The speed quoted for tungsten 
lighting should be regarded as only a 
rough approximation The spectral en
ergy distribution of tungsten bulbs will 

D-max 2.3 Slope 3 .00+ 
D-min .02 Resolution 40-50 lines/mm 

Blue sensitive-use no filters. 

vary from type to type, as well as with 
age, so that one of two test shots may 
be required to establish optimum ex
posure under various conditions. 

Model Lights 4-150W 4- 150W 
------------- Mid bellows position 

MP-4 

Basic Exposure 1 / 2 @ 1 / 2 @ 
f/ 22-32 f/22 

Magnification 

Exposure Increase 

.5X 1 : 1  l .5X 2X 3X 4X 5X 6X 7X SX 9X lOX 

2 2.5 3 4 4.5 5 5.5 6 6.33 6.67 7 
in Stops 

Exposure: As with all high-contrast 
film, the exposure latitude of Type 
146-L film is limited. The degree of 
whiteness of the paper, the color of 
the copy, the line voltage, and the 
bellows extension of the camera (and 
thus, the reproduction scale) all influ
ence the determination of exposure for 
the most satisfactory black-and-white 
reproductions. The exposure guide will 
be helpful as a starting point for line 
reproduction of good, clean black-and
white originals. 

POLASCOPE TYPE 4 1 0  

G ENERAL DESCRIPTION 

An extremely high speed material speci
fically designed for recording with low 
level light sources, such as short dura
tion oscilloscope traces, high magnifi
cation macrophotography o r · photo
micrography, high speed events, and 
other scientific applications. Because of 
its high contrast and relatively coarse 
grain structure, i t  should not be used 
for general purpose photography of 
pictorial subjects unless such effects 
are desired. 

Format: 
Roll film only, image size is 2 .875x 
3 .75" (7.35x10.55 cm.) 

Spectral Sensitivity: PolaScope roll film 
is panchromatic. It can be used for 
photographing traces from blue, green 

Color sensitivity: Type 146-L is sensi
tive to blue light only. Other colors 
(red, yellow, green) photograph as black 
blue tends to photograph as white. For 
example, blue graph lines drop out, 
red and green are retained. If blue 
must be retained, make an intermediate 
copy on Type 52 film. 
Development for longer than the rec
ommended time will increase density. 
Development for less than 10 seconds 
produces a transparency which may be 
objectionably faint. 

or yellow phosphors. It is most effective 
when used with a blue PU type phos
phor. Note: Most oscilloscopes have 
fi lters in front of the tube to increase 
contrast when viewing. These filters 
should be removed during photography. 
They cut down the amount of light 
reaching the film, and do not improve 
the quality of the photograph. 

Writing Rate: The writing rate of any 
photographic material for oscilloscope 
recording is  dependent on the circuit 
parameters of the oscilloscope as well 
as the characteristics of the film. Vari
ations in accelerating potential and 
beam current can have an appreciable 
effect on the measured writing rate. 
Quantitative values, therefore, should 
be measured for each specific situation. 
Comparative data indicates that Pola
Scope film has approximately twice the 
writing rate of Polaroid 3000 speed film 
used under comparable conditions. 

( Continued on following page) 
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TECHNICAL CHARACTERISTICS 

Polaroid Type 41 0 Land film 
spectral sensitivity 

10' 

103 

10' 

10 '�-�--�--�------< 
300 400 500 600 
Wavelength (Nanometers) 

·spectral sensitivity equals reciprocal of exposure 
(ergs/cm') required to produce a 0.6 visual density. 

Polaroid Type 41 0 Land film 
characteristic curve 

28 
26 
" 

" 
20 
•B 
•6 

I Relative Log Exposure 

L� 

D Max 1 .50 
D Min . 1 0  
Slope 2.30 
Speed 10,000 

Density is ANSI visual dittuse reflection density. 
Zero reference for photographic print density is BaSO,. 

Development time is 15 sec. @ 68° F and above. 

ASA equivalent speed-1 0,000, 41 DIN D-max 1 .6 
D-min .02 

Slope 2.0 
Resolution 22-28 lines/mm 

MP-4 Model Light 4-1 50W 4- 1 50W 
------------- Mid bellows position 

Basic Exposures 1 / 125 @ 1 / 125 @ 
f/45 f/ 32-45 

Magnification 

Exposure Increase 
in Stops 

.5X 1 : 1  l .5X 2X 3X 4X 5X 6X 7X 8X 9X l OX 

1 2 2.5 3 4 4.5 5 5.5 6 6.33 6.67 7 

STAINS AND THEIR REMOVAL 

Polaroid Land photographic products 
are packed with a "Caution Notice" 
advising that contact with Print Coater 
liquid, dippit solution, the damp neg
ative, or developer from Polaroid Land 
film can cause stains. Reasonable care 
in handling these materials wi l l  pre
vent contact with and possible staining 
of clothes, furniture, etc. For example, 
the damp negative should always be 
folded in half, damp side in, before 
discarding. When using the Cold Clip, 
do not squeeze i t  tightly because this 
may force the developer out from the 
edges where it can cause damage. The 

Print Coater should always be returned 
to its vial when not in use (never lay 
the applicator down on a table), and 
always place a picture you are coating 
on a magazine or piece of paper which 
will catch the overrun of the coating 
solution. 

If through accident any of the above 
materials do come in contact with 
fabrics, clothes, furniture, and the like, 
prompt action with water wil l  often 
prevent permanent damage (delay or 
drying cleaning will set the stain), and 
the following procedures are recom
mended: 

( Continued 011 following page ) 
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DEVELOPER FROM THE POD 
OR A DAMP NEGATIVE 

The viscous solution in the pod has a 
high alkalinity. While the solution as 
it comes from the pod or as it remains 
on the damp negative will stain fabric 
i t  will not deteriorate cloth. The stain 
can be removed or minimized by wash
ing the spot with a soapy solution to 
which a little Sodium Perborate or 
bleach, such as Clorox, has been added. 
Soaking may be required, and rather 
than soak the entire garment, place 
some of the solution in a saucer and 
dip the stained portion in i t .  

If rubbing is necessary, use  the  balls 
of the fingers since scraping with a nail 
may cause structural damage to the 
material. It is advisable to  try the solu
tion on a seam or other hidden portion 
of the garment to make sure that the 
material will accept the solution safely. 

EXPOSURE GUIDE FOR 
M P-4 CAMERA & LIG HTS & 
POLAROID LAN D  FILMS 

The MP-4 lamps and lamp arms 
should be positioned and angled for 
regular copying work, as indicated on 
the equipment and in the MP-4 instruc
tion book. The lamps must be of the 
correct voltage for the power supply 
used. 

This is intended as an exposure 
guide, and not a precise exposure in
dicator. Each user will experience un
predictable variables in his operating 
conditions, which will affect exposure 
to some extent. Among these are the 
b rightness of "univited" window light 
or room l ighting, differences in color 
and contrast of the subject material, 
line volta

.
ge fluctuation and the age of 

the lamps. 

How to use the tables: 
Table A: Find the number that applies 
to the film type you are using. Exam
ple 4. 

Use a sponge wet with the solution 
to remove stains from rugs, upholstery 
or wood furniture. If the stain sets on 
wood, the piece may require refinishing 
to remove all traces of damage. 

D IPPIT SOLUTION 
This solution is very acidic, but im
mediate and copious washing with plain 
cool water will usually quickly remove 
it frcm fabric. 

PRINT COATER LIQUID 
This water soluble liquid plastic can 
be removed with water immediately 
a fter being spilled or some hours later 
may i nvolve some soaking and rubbing 
with balls of the fingers. Spots on leather 
when hardened. Removal from fabric 
or wood objects may require gentle 
rubbing with a water-dampened cloth 
and afterwards a polishing with paste 
wax or saddle soap. 

Table B: Measure the length of the 
material being copied and the length 
of its focused image on the ground 
glass, to determine the reproduction 
scale. In this table, find the appropri
ate number. Example 2. 

Table C: Decide which lens f-number 
you wish to use. Find the number that 
corresponds to that f-number. Example 
5 .  
Add the  numbers you have taken from 
A, B, C. Total of examples given, 1 1 . 

Table D: Find the number that repre
sents this total. Next to it you will see 
the recommended shutter speed. 
Example 11 indicates a shutter speed 
of 1/a sec. 

If your total has a 1/z in it, use the 
lower full number. Thus, if the total is 
1 21/, , use the figure 12 in table D. 

( Continued on following page ) 
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TABLE A Film Type and Film Speed (ASA equivalent) 
Film Types Speed 
47, 57, 107 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3000 . . . . . . . . . . . . . . . . . . . . .  . 1 
46-L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SOO . . . . . . . . . . . . . . . . . . . . .  . 3 
52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 . . . . . . . . . . . . . . . . . . . . .  . 4 
42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 . . . . . . . . . . . . . . . . . . . . .  . 5 
5 1  . . . . . . . . . . . . . . . .  (tungsten lighting) . . . .  125 . . . . . . . . . . . . . . . . . . . . .  . 6 
146-L . . . . . . . . . . . . . (tungsten lighting) . . . . 1 00 . . . . . . . . . . . . . .  . 6 

61h 
7 

105 Positive/Negative . . . . . . . . . . . . . . . . . . 75 . . . . . . . . . . . . . . . . . . . .  . 
55 Positive/Negative . . . . . . . . . . . . . . . . . . . . 50 . . . . . . . . . . . . . . . . . . . . .  . 

Polacolor Types 4S, 5S, 1 OS 
with SOB & CC20B or equivalent filters 
with SOB & CC40B or equivalent filters 

TABLE B 
Reducton 

Same size 
Magnification 

TABLE D 

Repro Scale 
1 : 10 to 1 :5  . . . . . 1 
I :4 to 1 :2 . . . . . .  2 
1 : 1  . . . . . . . . . . . .  3 
l .5x . . . . . . . . . . .  31h 
2x . . . . . . . . . . . .  4 
3x . . . . . . . . . .  5 
4x . . . . . . . . . . . .  51h 
5x . . . . . . . . . . . .  6 
6x . . . . . . . . . . . .  61h 
7x, Sx . . . . . . . . .  7 
9x lOx . . . . . . . . .  8 

Total from Shutter speed 
A, B & C (exposure time) 

7 . . . . . . . . . . . . . . . . . . . . .  1 / 125 sec. 
s . . . . . . . . . . . . . . . . . . . . 1 / 60 
9 . . . . . . . . . . . . . . . . . . . . . 1 / 3 0  

1 0  . . . . . . . . . . . . . . . . . . . .  1 / 1 5  
1 1  . . . . . . . . . . . . . . . . . . . . .  l / S  
12  . . . . . . . . . • . . . . . . . . . . .  1 /4 
1 3  . . . . . . . . . . . . . . . . . . . . .  1 /2  
14 . . . . . . . . . . . . . . . . . . . . .  1 
1 5  . . . . . . . . . . . . . . . . . . . . .  2 
1 6  . . . . . . . . . . . . . . . . . . . . .  6* 
1 7  . . . . . . . . . . . . . . . . . . .  15* 
1 S . . . . . . . . . . . . . . . . . . . .  40* 
19 . .  . .  . . .  . .  . . . .  . .  . .  . 1 \12 min.* 
20 . . . . . . . . . . . . . . . . . . . . 4 min.* 

*Compensation for reciprocity failure: 

24 . . . . . . . . . . . . . . . . . . . . . .  8 
12 . . . . . . . . . . . . . . . . . . . . . .  9 

TABLE C Lens Aperture 
f/4.5 . . . . . . . . . . . . . . . . . . . . . . . . 1h 
f/5 .6  . . . . . . . . . . . . . . . . . . . . 1 
f/ S . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
f/ 1 1  . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
f/ 1 6  . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
f/22 . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
f/ 32 . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
When setting the lens between two 
f-numbers, use half numbers. Thus, for 
f/ 1 1 -f/ 1 6  use 3 \12 .  

Normally, when a n  exposure meter or 
exposure chart indicate an exposure of 
about 4 sec. or longer, the exposure 
time needed in practice will be longer, 
due to a lowering of the film's effective 
sensitivity in low light levels. This ef
fect, known as low light-level reciproc
ity failure, is common to most photo
graphic emulsions. In this guide, table 
D has a built-in reciprocity failure com
pensation for the numbers 16 to 20. 
Reciprocity failure effects tend to vary 
somewhat from film to film, and the 
compensations incorporated here are 
an average for Polaroid Land film types 
in general. Thus, the times indicated 
are a rough guide only. 

"Polaroid" and "Polacolor" are 
trademarks of Polaroid Corporatio'1, 

Cambridge, Mass., U.S.A. 
"Polaroid" ® 
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Polaroid Type 667 Land film 
spectral sensitivity 

103 

10' � 
10' 

1 �����������--< 
300 400 500 600 
Wavelength (Nanometers) 

·spectral sensitivity equals reciprocal of exposure 
(ergs/cm') required to produce a 0.6 visual density. 

Polaroid Type 667 Land film 
reciprocity compensation 

� 1 00  
1ii " 
-a; a: .. 

. . , 1���-+-����--YI iCQO $00 2so 125 60 :io •5 a • 2 6"' 

• OO 
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Exposure time (seconds) I 

Polaroid Type 667 Land film 
characteristic curve 

?;·u; c Q) 0 Q) a_ 
E "' (/) 

2.8 
2.6 
,, 
22 

20 
l8 
16 

" 
•O 

D Max 1 .60 
D Min . 1 1  
Slope 1 .45 
Speed 3000 

Relative Log Exposure 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 

Polaroid Type 667 Land film 
reciprocity compensation 

Exposure time Use either adjustment 
(seccnds) Aperture Exposure (seconds) 

1 /1 000 None None 

1/100 None None 

1 / 10  1 /3  stop 1 .3 

1 213 stop 1 .6 

1 0  1 stop 20 
1 00  1 213 stops 400 
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Polaroid Type 1 07 Land film 
characteristic curve 

.� 
<I) 
c c3 
'" Ci. 
E "' Cf) 

2 8  

2 6  

24 

22 

20 

,8 

D Max 1 .60 
D Min . 1 0  
Slope 1 .40 
Speed 3000 

,0  

Relative Log Exposure 

Density is ANSI visual diffuse reflection density. 
Zero reference for photographic print density is BaSO,. 

Polaroid Type 1 07 Land film 
reciprocity compensation 

Exposure time Use either adjustment 
(seconds) Aperture Exposure (seconds) 

1 /1000 None None 

1 / 1 00  None None 

1 / 1 0  1 / 3  stop . 1 3  

1 2/3 stop 1 .6 
1 0  1 stop 20 

1 00 2 stops 400 

Polaroid Type 1 07 Land film 
reciprocity compensation 

I 1 I 1 I ---:-�--,! 
1000 500 2� ns 60 "JO •s e • 2 

Exposure time (seconds) 
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BESELER PHOTO MARKETING CO., INC. 

BESELER RPS REVERSAL 
PRINT CHEMISTRY 
for Kodak Ektachrome RC Type 
1 993® Color Paper 

This chemistry will produce color paper 
enlargements from reversal or other 
color positive transparencies using Ko
dak Ektachrome RC Type 1 993® color 
paper. 

DIRECTIONS FOR USE 
This remarkable chemistry wi l l  pro
duce color prints of outstanding quality 
from your color sl ides with Kodak Ek
tachrome RC Type 1993® color paper. 
Color by Beseler RPS chemistry has 
been specifical ly designed for use in 
p lastic processing drums such as Color 
by Beseler color print drums. Process
ing is very simple, requiring. only six 
chemical steps and two bnef water 
washes. Whil e  no prewetting of the 
paper or preheating of the chemistry is 
required, either of these techniques may 
be utilized i f  desired. 

MIXING INSTRUCTIONS 
The complete package of Color by 
Beseler RPS chemistry must be mixed 
at one time to make 32 oz. ( I L) of 
working strength solution. Use new, 
clean brown glass bottles for the great
est possible chemistry storage life. Start 
with the mixing of the FIRST DEVEL
OPER. 

Mix each addition! chemical in  the 
order of use. Careful ly wash out and 
clean the mixing graduates, stirring rod, 
etc. after each chemical has been mixed. 

each concentrate into solution before 
adding the next liquid concentrate. 

You wi l l  note that the stop bath 
bottles are not compeltely fi l led. This is 
done intentionally to provide the cor
rect quantity of concentrate to make 
32 ounces of working solution. 

The actual  chemical contents in  each 
bottle is approximately as follows: 
Component Bottle Content 
First Developer lOOml 
First Stop Bath 22ml 
Color Developer, Part I SOml 
Color Developer, Part 2 30ml 
Color Developer, Part 3 SOml 
Second Stop Bath 20ml 
B leach Fix, Part 1 l OOml 
Bleach Fix,  Part  2 I OOml 
Bleach Fix,  Part  3 I OOml 
Note: 1 00ml = 3 .38 oz. 

CAUTION 
Keep Out of the Reach of Children 
The kit contains chemicals which may 
be  dangerous if misused. Harmful if 
taken internally. I f  swallowed, call a 
physician at once. Read the specific 
warnings l isted below for each chem
ical. 

All of the chemical concentrates may 
cause skin irritation. Keep out  of eyes, 
cuts, or open wounds. Wear rubber 
gloves when mixing and using the 
chemistry. Before remov.ing the glo".es, 
wash them in a 2% acetic acid solution 
and rinse with water. In case of eye 
or skin contact, immediately flush with 
plenty of water. 
First Developer-If swallowed, call a 
physician. Contains: Hydroquinone and 
potassium sulfite. 
First Stop Bath-If swallowed, call a (See MIXING CHART) 
physician. Contains: Sodium acetate. 

If you have had water problems in the Color Developer Part t-If swallowed, past or i f  you have reason to doubt the call a physician. Contains: Hydroxyl-quality of your tap water, you can use aminsulfate and benzyl alcohol. distilled water for the mixing of this 
chemistry. As an al ternative, put a Color Developer Part 2-If swallowed, 
suitable water fil ter and the appropriate cal l  a physician. Contains a p-phenylene 
filter cartridge on your faucet to re- diamine derivate. 
move particles, chlorine, mineral.s, Color Developer Part 3-If swallowed, 
gas·es, etc. from the tap water. Avoid call a physician. Contains: Potassium 
skin contact with the working strength carbonate. 
of concentrate solutions. Wear rubber Second Stop Bath-If swallowed, call  
gloves. Where required, completely mix a physician. Contains: Acetic acid. 

( Continued on following page) 
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Bleach Fix Part 1-If swallowed, call a 
physician. Contains: Ammonium thio
sulfate. 
Bleach Fix Part 2-If swallowed, call a 
physician. Contains: EDT A Na Fe and 
Ammonium hydroxyde. 

ultraviolet (UV) and infrared (R} filtra
tion, you must pu t  a UV filter and heat 
absorbing glass (IR filter) intq the en
larger fi lter drawer. The UV filter in  
the Color by Beseler filter set pro
vides satisfactory results. 

Bleach Fix Part 3-If swallowed, call a 
physician. Contains: Ammonium thio
sulfate. 
Stabilizer-If swallowed, call a physi
cian. Contains: Formaldehyde & Meth
anol. 

(3) P u t  the slide you want to print 
in a carrier and insert i t  into the en
larger. Switch your enlarger timer to 
the "focus" position to turn on the 
enlarger. Turn. off the room lights. 

Chemicals may cause stains on imple
ments or clothing. Use with adequate 
ventilation. Children should use this 
kit only with adult supervision. 

MAKING THE FIRST REVERSAL 
COLOR PRINT 

(4) Open the enlarging lens to its 
maximum aperture. Adjust the height 
of the enlarger until the desired image 
size is  obtained. Focus and compose 
the image and then turn off the en
larger. 

( 1 )  Choose a color slide you want to 
print. Properly exposed color slides will 
produce the best print quality. The fi l m  
m a y  have to be removed from a card
board slide mount so i t  will be held 
fiat in the enlarger negative carrier. For 
Beseler enlargers special slide mount 
negative carriers are available. 

(2) Unless your enlarger has built-in 

(5) Create the filter pack shown in 
the TRIAL EXPOSURE TABLE and 
insert it into the enlarger fi l ter drawer. 
Set your enlarger timer for a 20 second 
exposure and adjust the enlarging lens 
aperture to  f5.6 as suggested in the 
TRIAL EXPOSURE TABLE. This rec
ommendation is for an 8" x 1 0" print 
from a 3 5mm slide. For a 5" x 7" print, 
use 10 seconds. For an 1 1" x 1 4" print 
use 40 seconds. 

MIXING CHART 

FIRST DEVELOPER 

To Make ( 1 LJ 
32 oz w.s. 

1 _S_tart_wl'h waler 90 ��� F_B? :�8.,S:L _________ _24_oz_J,�l__ _ ___ _ 

FIRST STOP BATH 
2:_ �ta������mb1e�t�.!_� F (38 �-I ____ lq_o��.1:L _ 
2. While sttmng. add .. FIRST STOP two complete BATH . .  concentrate bottles ------ - --- · - ---- --- ----- - -�------· ·-·- --- ------ - -·-
3. While st1r�1�g. ��d- �-a��r _ _!9 _��'=------- -�?-� (���- _ ___ _ _ 
COLOR DEVELOPER 
�- �t���� ���er_ ��-:�t??-�:���C) ____ -·· ____ 3�C?_zJJ_�l .... .  _ ____ _ 

�--�Ch�l��
r
�������-�-��R

n
T� t��-· ·----·-- -------�_<?_mple�� �9111� -·- _ 

3. While st1mng, add "COLOR DEVELOPER 
_ !:._�!_?.:_ __ __________ _______ ____ __ _:��l�te _'?_ottl� 
4. While stirring add '"COLOR DEVELOPER two complete PART 3· bollles 
�� ��11� _iimn9�add�_ �a�e-�1?����� _-_ -.·=·--=--�_-=__-]2_ o�._ (_1-.0L) 
SECOND STOP BATH 1 . Start with water ambient to 100 F (38 CJ 31 oz. ( .97L) 
2. Wh�1eStirrinQ-:-add .:SE"CC>NO sf op--·-· - --·- - ---- -·· ---·-

BATH"'-concentrate complete bottle 
[.��eSti""r�ng: ·a��� �a�e�� �ake . __ _ ---·-

·
---

-
32 0Zj1.oli 

BLEACH FIX 
� ·-�!�� ..... �t� ...... �r _90 - 1�- � (�2::?8-9. _ ___ _ ?_� o_z: (_6�) 
2. While st1mng. add · ·BLEACH FIX PART 1 complete bottle 
3�-wh.1e-·s-t1�r,�add -�BLE-ACH · FiX-P-AATr-:--- Complete bo111e 
� ·

· 
��1�it"��Q:..add:F���Ff �.1���_?�=�-=-��_:_- ���1?_lete �?ttle_ 

���-i-��-�!��1-�g..'. ����t�r __ '.�-�-k� __ ··-------- _ 32 <?_Z .  ( 1.:..0� __ _ _ 
STABILIZER 

�:..�-�!IJ�e! �1��!_ 9.Z..:-�.�!:_-··-- __ ---·-·- ·-- ·--�9_mplete bottle 
·11 crystals are present heat or crush crystals to help dissolve them 

( Continued on following page) 
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TRIAL EXPOSURE TABLE 
(20 Seconds at t/5.6) 

AMBIENT 1 1 o ·F 
FILM TEMP. PREHEAT 

Kodachrome OOY - 1 0C 25Y t 40C 
Ektachrome 1SY • 20C 40Y •45C 
Agfachrome 15M · OOC 10Y • 25C 
Fujichrome 15Y f" l SC 40Y • 40C 
GAF slide film OOY ' 1 0C 25Y +40C 

MAKE A TEST STRIP 
An alternate method of determining 
correct exposure is to make a test 
strip. 

( 1 )  In the dark, place a sheet of Ko
dak Ektachrome RC, Type 1993 color 
paper in your easel and cover three 
quarters of i t  with a piece of card
board. Make a 10 second exposure. 

(2) Move the cardboard to uncover 
the second quarter of the paper and 
make a 10 second exposure. Both the 
first and the second sections of the 
paper will receive light during this ex
posure. 

(3) Move the cardboard again to un
cover the third quarter of the paper. 
Make a 10 second exposure to all 
three sections of the color paper. 

(4) Remove the cardboard entirely. 
Uncover all of the paper and make 
another 10 second exposure. The paper 
now has sections exposed at 10 seconds, 
20 seconds, 30 seconds, and 40 seconds. (5) Process the test strip print using 
any one of the processing techniques 
described later in these instructions. Use 
exactly the same processing technique 
(ambient temperature, or preheated 
chemistry) for the test strip and all 
subsequent prints. Wash and dry the 
test strip. It can now be  evaluated for 
the correct density (lightness-darkness). 

(3) If all four sections of the test 
strip are TOO LIGHT, close down the 
aperture of your enlarging lens by two 
full fl stops and repeat the test using 
the same exposure times. The original 
test strip was overexposed. 

( 4) If one section of the test strip is 
too light and the adjoining section is  
too dark, an intermediate exposure time 
i s  required. For example i f  the expo
sure time for the dark section was 1 0  
seconds, and the exposure time for the 
light section was 20 seconds, the pro
per exposure time will be in between 
10 and 20 seconds. 

(5) Always try to make large expo
sure (density) corrections (full f/stops) 
by adjusting the enlarging lens aper
ture. Small exposure corrections (some 
fraction of one full f/stop) are best 
made by adjusting the exposure time 
with the enlarger timer. Try not to use 
exposure times shorter than 5 seconds 
or longer than 60 seconds. (See table 
below). 

Remember: 
IF PRINT IS TOO LIGHT, 
REDUCE EXPOSURE. 
IF PRINT JS TOO DARK, 
INCREASE EXPOSURE. 

Once the aperture setting and the 
exposure time have been determined, 
the next step is to identify the PRE
DOMINANT color on the correctly 
exposed section of the test strip. NOTE: 
Do not attempt to evaluate the pre
dominant color cast until the correct 
print density has been obtained. 

IDENTIFY THE PREDOMINANT 
COLOR CAST 
(1) If your test strip happens to be 
perfectly color balanced, you are ready 
to make a full size color print without 
any adjustments to the filter pack. It  is 

EVALUATING THE TEST STRIP more l ikely that your test strip will 
FOR DENSITY have a predominant color cast which 

(1) If any section of the processed you will want to remove before making 
test strip shows exactly the correct den- your full sized color print. 
sity (exposure), you're finished testing. (2) You must first identify the pre-
Write down the exposure time that pro- dominant color cast. Look for a color 
duced the correct density test strip. cast in a flesh tone, gray or neutral 

(2) If all four · sections of the test color area. Do not try to determine 
strip are TOO DARK, open up the what the predominant color cast is 
aperture of your enlarging lens by two from the highlight or shadow areas of 
full f/stops and repeat the test using the print. The pi;int must be properly 
the same exposure t imes. The original exposed (density) before you can evalu-
test strip was u nderexposed. ate it for color. 

( Continued on following page) 
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(3) Locate the PREDOMINANT 
COLOR of your print on the Color 
Balancing table and determine how 
much of a color cast exists (slight, 
moderate, etc.). Add ( +) or subtract 
(-) the filters recommended in the 
"FILTER CORRECTION" column. 

(4) If the indicated correction wi l l  
result in  a filter pack which contains 
more than two colors (cyan + magen
ta + yellow filters), do NOT make the 
correction. Instead, refer to the "AL
TERNATE CORRECTION" column 
and make that correction. All three 
colors (cyan, magenta and yellow) 
should NEVER be in your enlarger 
filter pack at  the same time. 

(5) You cannot remove more filtra
tion than there i s  in the filter pack. If 
making the indicated adjustment will 
result in  a negative filtration value for 
any color; remove a l l  filtration of that 
color and make another print. If the 
PREDOMINANT COLOR is still pre
sent, refer to the "ALTERNATE COR
RECTION" column and make that ad
justment. 

BESELER TWO STEP COLOR RULE 
You shouldn't have any difficulty in  
identifying the  color cast if i t  is yellow 
or green, but you may experience some 
difficulty as a beginning color printer in 
distinguishing between the similar col
ors of blue and cyan (a blue-green), 
and between red and magenta (a pur
plish-red). If you do experience some 
difficulty, the Beseler TWO STEP 
COLOR RULE should help provide a 
simple solution. 

For Bluish Looking Prints: 
STEP #1 Assume that the predominant 
color cast of the print is blue and make 

the appropriate filter pack correction. 
The next print will be perfectly color 
balanced if the color cast was blue. If 
the color cast was actually cyan instead 
of blue, the next print will be green. 

STEP # 2 If the next print is green, 
make the appropriate filter pack ad
justment and then make a perfectly 
color balanced print. 
BLUE + GREEN = CY AN 

For Reddish Looking Prints: 
STEP #1 Assume that the predominant 
color cast of the print is magenta and 
make the appropriate filter pack cor
rection. The next print will be perfectly 
color balanced if the color cast was 
magenta. If the color cast was actually 
red, the next print will be yellow. 

STEP #2 If the next print is yellow, 
make the appropriate filter pack ad
justment and then make a perfectly 
color balanced print. 
MAGENTA + YELLOW = RED 

FILTER FACTORS 
Every filter added to or subtracted 
from the enlarger filter pack affects 
both the color balance of the print and 
its density (exposure). When the filter 
pack i s  changed, the density must be 
corrected also to help produce a satis
factory print. 

Use the FILTER FACTOR table to 
determine the correct fi l ter factor for 
any filter added to or subtracted from 
the filter pack. Multiplying or dividing 
your exposure time by the necessary 
filter factor will help produce a print 
with correct density. 

When ADDING filters, multiply the 
exposure time by the filter factor. When 
adding several filters, multiply their 
individual filter factors together and 

Divide exposure 
time by: 

�l��ht�!i���l�i��� light �:�:: ::�: ¥2 ,1���1 125 
moderately too light close lens 2 f/stops 4 
��a_t_IJ_!�o__!_i��� -----�se lens 3 I/stops ________ _ _ ---� - -------·---- _  

Very slightly too dark 
slightly too dark 
moderately too dark 
greatly too dark 

Multiply exposure 

open lens 112 I/stop 
open lens 1 fJstop 
open lens 2 f/stops 
open lens 3 I/stops 

(Continued on following page ) 
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then multiply the exposure time by the 
product. When SUBTRACTING filters, 
divide the exposure time by the filter 
factor. When subtracting several filters, 
multiply their individual factors to
gether and then divide the exposure 
time by the product. 

FILTER FACTOR TABLE 

,;.-.g- F•c-
ent• lor 

50 1.7 

40 1 . 5  

2�--- � 
_!0 1.3 

1 0  1.2 

5 1 . 1  -
_ 2,� 1 . 1  

Ye• 
low 
50 
40 

30 

20 

1 0  

5 

2.5 

F•c- F.c· 
lor c .... n lor 
1.2 50 1.7 

1 . 2  4 0  1.5 
1.1 30 1.4 
1.1 20 1.3 
1.1 10 1 . 2  
1 . 1  5 1 .1 
1 . 1  2 . 5  1.1 

... 
50 
40 

30 

20 

1 0  

5 

2.5 

Fa 
1 or 

0 2. 

1 .  

1 .  
1 .  

1 .  

1 .  

1 .  

These filter factors are for the Color 
by Beseler Color Printing Filters. Other 
brands are likely to have somewhat 
different filter factors. 
NOTE: Always try to make large ex
posure (density) corrections (full fl 
stops} by adjusting the enlarging lens 
aperture. A 2.0 filter factor equals 
1 f/stop. Small exposure corrections 
(some fraction of one full f/stop) 
are best made by adjusting the exposure 
time with the enlarger timer. Try not 
to use exposure times shorter than 5 
seconds or longer than 60 seconds. 

AMBIENT TEMPERATURE 
PROCESSING 
Ambient (room) temperature processing 
is  the simplest and most repeatable 
method of processing a color print. 
Since both the chemistry and processing 
drum are used at the existing room 
temperature, absolutely no temperature 
control of any kind is required. 

Use a thermometer to measure the 
temperature of the FIRST DEVEL
OPER. Find the required processing 
times for this temperature on the 
TIME/TEMPERATURE CHART and 
process for the indicated times in each 
chemical step. 

Time!Temperature Chart (Minutes) 
Fir•! F1r11 Colo1 2nd 

Room De¥el- Stop Fi,.1 Oe11el· Stop 81e•ch Finel 
�emp .

F
c-t-'�•-••-+•-•_<h_,_W_•_•h+-oP_•_• +•-•_lh-+-F_; ,_+W_•_•h · 

WASH TIME 
2 minutes between 82°-100°F and 4 
minutes at a temperature lower 
than 82°F. 

NOTE: Only processing times and tem
peratures at conveniently measured 
minute intervals are shown. In between 
times and temperature can be inter
polated if desired. 
NOTE: After all processing steps are 
completed, place the print in a tray of 
stabilizer solution and agitate for one 
minute. 

AMBIENT TEMPERATURE 
PROCESSING PROCEDURE 
Load the exposed paper into a clean 
dry Color by Beseler or other brand 
of processing drum and stand the drum 
on its feet on any reasonably level sur
face. NOTE: Different brands of pro-

_ _ __ _ ____ _fq_L�R BALANCING T!<B!,L _ _  
·

-
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cessing drums require different volumes 
of chemistry to properly process a 
color print .  The 8 x I O  Color by Bes
eler drum can use as little as 1 1/2 
ounces (45ml) of chemistry at ambient 
temperature to process a reversal color 
print. Other 8 x IO processing drums 
may require as much as 3 or 4 ounces 
(90ml or 120ml) of chemistry. Consult 
your drum instruction sheet for the 
manufacturer's recommedations. 

Read the TIME/TEMPERATURE 
CHART and pour into the drum the 
required amount of the FIRST DE
VELOPER at  ambient temperature. 
IMMEDIATELY begin continuous and 
vigorous agitation by rolling the drum 
from side to side at the rate of one 
complete left-right cycle per second for 
the first 20 seconds and thereafter at 
the rate of one cycle every 2 seconds 
for the remainder of the processing 
time. At the end of the recommended 
processing time, thoroughly drain the 
drum (shake i t  dry). 

Pour in the required volume of the 
FIRST STOP BATH. IMMEDIATELY 
begin continuous and vigorous agitation 
by rolling the drum from side to side 
a t  the rate of one complete left-right 
cycle per second for the required pro
cessing time. At the encl of the recom
mended processing time, thoroughly 
drain the drum (shake i t  dry). 

Remove the drum encl cap and place 
the print in a tray of running water for 
2 minutes between 82°F- I 00°F, and 4 
minutes at a temperature lower than 
82°F. While the prin t  is washing in 
the tray of water, turn on a 1 00 watt 
tungsten light bulb 18 to 24 inches 
above the tray. Expose the front and 
back of the print for at least 15 seconds 
per side. THIS STEP IS NOT CRITI
CAL. The print cannot be overwashecl 
or overexposed. Whi l e  the print is 
washing, thoroughly wash the proces
sing drum and end cap in water of the 
same temperature. After the print has 
been washed for the appropriate length 
of time, load it into the processing 
drum. Shake the drum dry of any 
water to avoid diluting the COLOR 
DEVELOPER. 

Pour into the drum the required 
volume of the COLOR DEVELOPER. 
IMMEDJATEL Y begin continuous and 
vigorous agitation by rolling the drum 
from side to side at the rate of one 

complete left-right cycle per second for 
the first 20 seconds and thereafter at 
the rate of 1 cycle every 2 seconds for 
the remainder of the processing time. 
A t  the encl of the recommended pro
cessing time, thoroughly drain the drum 
(shake it dry). 

Pour in the required volume of the 
SECOND STOP BATH and IMMEDI
ATELY begin continuous and vigorous 
agitation by rolling the drum from side 
to side a t  the rate of one left-right cycle 
per second for the required processing 
time. At the encl of the recommended 
processing time, thoroughly drain the 
drum (shake i t  dry). 

Pour in the required volume of the 
BLEACH FIX. I MMED IATELY be
gin cont inuous and vigorous agitation 
by rolling the drum from side to side 
at the rate of one left-right cycle per 
second for the first 20 seconds and 
thereafter at  the rate of I cycle every 
2 seconds for the remainder of the pro
cessing time. Thoroughly drain the 
drum. Processing is now complete. 

Remove the print from the drum and 
wash i t  in a tray of running water for 
2 minutes between 82° F- I 00° F, and 
4 minutes at a temperature lower than 
82°F. The print can now be dried. It 
is  a characteristic of Ektachrome 1 993 
paper to have a bl uish opalescent cast 
when wet. Because of this, print evalu
ation of density and color balance 
should only be made from dry color 
prints. 

After the final wash, place the print 
in a tray of stabilizer solution, and agi
tate for one minute. Remove the print 
from the tray, and wipe off the excess 
solution with a sponge or squeegee. The 
print may now be dried according to 
instructions. 

Stabilizer solution may be re-used for 
all prints made from the RPS kit .  

Thoroughly wash and dry the pro
cessing drum before using it again. 

OPTIONAL PRESOAK 
(for ambient temperature drum 
processing) 
If you wish to presoak and precondi
tion the paper and then process at am
bient temperatures, simply stand the 
8 x 1 0  drum on its feet and fil l  it with 
16 ounces (500ml) of ambient tempera
ture water (32 ounces (1  OOOml} for 
1 1  x 14 and 16 x 20 drums). Begin agi-

( Con tinued 011 
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tation by gently rolling the drum from 
side to side for one minute. Drain out 
all of the presoak water so as not to 
dilute the first developer. Shake the 
drum dry. Stand the drum on its feet 
and pour in the required volume of 
ambient temperature FIRST DEVEL
OPER. Process according to instruc
tions. 

OPTIONAL PREHEATED CHEMISTRY 
(for high temperature drum 
processing) 
By preheating only the F IRST DEVEL
OPER and COLOR DEVELOPER 
solutions and pouring them into an 
ambient temperature processing drum, 
considerably shorter processing times 
can be obtained. The FIRST DEVEL
OPER and COLOR DEVELOPER so
lutions can be preheated to l l 0 ° F  
(43 ° C) w i t h  a coffee c u p  immersion 
heater, a hot plate, or a water bath. 
The FIRST STOP BATH, SECOND 
STOP BATH, and BLEACH FIX are 
used at ambient (room) temperature. 
NOTE: If the optional preheated chem
istry technique is chosen, no Jess than 
2112 ounces (75ml) of preheated chem
istry should be used to adequately 
warm the new 8 x 10 Color by Beseler 
processing drum. If you are using a 
different brand of 8 x 10 processing 
drum, use the volume of chemistry 
recommended by the drum maufac
turer of not less than 2'h ounces 
(75ml). 

PREHEATED PROCESSING PROCEDURE (minut .. ) 
Pre· 
he•I �=�I-

First Flrtt .- � tolor 2nd 
Temper- DHel- Slop Flr11 � •••I· Stop B.le1ch Fin1I 
1lure oper· Beth We1h • per· Berti FtJ W11h _. 

��O CF 1 'It 2 � ''1 2 2 

'Preheat to 1 1 0° F. (43,, C.) before using. 

FIRST AND FINAL WASH 
2 minutes between 82°-10(1;°F, and 4 
minutes at a temperature low�r than 
82°F. 
NOTE: After all processl i1g steps are 
completed, place the print i 11 a tray of 
stabilizer solution and agitatL' for one 
minute. 
Preheat the FIRST DEVELOl'ER TO 
l l0 ° F  (43 ° C) .  Stand the drum on i ts 
feet. Pour in the required vo1t.1me of 
preheated FIRST DEVELOPER and 

IMMEDIATELY begin continuous and 
vigorous agitation by rol l ing the drum 
from side to side at the rate of one 
left-right cycle per second !or the first 
20 seconds and thereafter at the rate 
of I cycle every 2 seconds for the 
remainder of the processing time. Thor
oughly drain the drum (shake it dry). 

Pour in the required volume of am
bient (room temperature) FIRST STOP 
BATH and IMMEDIATELY begin 
continuous and vigorous agitation at 
the rate of one left-right cycle per 
second for the required processing time. 
Thoroughly drain the drum. 

Remove the drum end cap and place 
the print in a tray of running water for 
the required time. While the print is 
washing in the tray, expose the front 
and the back of the print for at least 
15 seconds per side to the light of a 
l OOW tungsten bulb 1 8  to 24 inches 
above the tray. Thoroughly wash the 
drum and end cap with room tempera
ture water. 

After the print has been washed and 
re-exposed, load it into the processing 
drum. Shake the drum. dry so as not 
to dilute the COLOR DEVELOPER. 
Preheat the COLOR DEVELOPER to 
1 1 0 ° F  (43 ° C).  Stand t_he drum on its 
feet. Pour in the required volume of 
preheated COLOR DEVELOPER and 
IMMEDIATELY begin continuous and 
vigorous agitation by rolling the drum 
from side to side at the rate of one 
left-right cycle per second for the first 
20 seconds and thereafter at the rate 
of 1 cycle every 2 seconds for the re
mainder of the processing time. Thor
oughly drain the drum (shake it dry) 
and stand it on its feet. 

Process in the required volume of 
ambient (room) temperature SECOND 
STOP BATH and then BLEACH FIX 
according to the instructions listed i n  
t h e  ambient processing section. 

Wash the print in a tray of running 
water for 2 minutes between 82°F-
1 000F and 4 minutes at a temperature 
lower than 82°F. After the final wash, 
place the print in a tray of stabilizer 
solution, and agitate for one minute. 
Remove the print from the tray, and 
wipe off the excess solution with a 
sponge or squeegee. The print may now 
be dried according to instructions. 

Stabilizer solution may be re-used for 

Continued on following page) 
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all pritns made from the RPS kit .  
Thoroughly wash and dry the proces
sing drum before using i t  again. 

MISCELLANEOUS INFORMATION 
Keeping Properties 
Store unopened chemistry in a dry 
place at  normal room temperature.  Do 
not refrigerate or freeze i t .  

For the longest storage life, the mixed 
working strength chemistry should be 
kept in ful l ,  tightly capped brown glass 
bottles. The storage life of a partly ful l  
bottle of the FIRST DEVELOPER or 
COLOR DEVELOPER can be ex
tended to the storage life l isted for a 
full bottle by using Color by Beseler 
XDL Spray. XDL Spray is  a heavier 
than air neutral gas that extends the 
storage life of all black-and-white and 
color developers. 

Working Solution 
First Developer 
First Stop Bath 
Color Developer 
Second Stop Bath 
Bleach Fix 

Keeping Properties 
About 4 weeks 
About 2 months 
About 4 weeks 
About 2 months 
About 2 months 

COLOR PRINT EVALUATION 
When wet:  Kodak Ektachrome RC, 
Type 1993 paper has a slight, bluish
opalescent color cast. This opalescent 
cast d isappears as the color paper dries. 
For this reason, evaluation of print 
density and color balance are best 
made after the paper has fully dried. 
The best way to evaluate your reversal 
print is  to compare it to the color 
transparency used to make it .  

Judgment for proper color balance 
should be made by light of similar 
characteristics to the light under which 
the print will u l timately be viewed. The 
ideal solution is  to view and evaluate 
all color prints in daylight or an arti
ficial light source composed of two 
lights, one tungsten and one fluorescent. 

PRINT DRYING 
Your prints may either be air dried 
or heat dried emulsion side up at tem
peratures not in excess of 200°F 
{90 ° C).  Handle the wet paper care
fully only by its edges. Do not place 
anything in direct contact with the 
emulsion while i t  is wet. To remove 
excess moisture and speed drying, a 
squeegee or print roller may be used 
with reasonable care. 

COLOR PAPER STORAGE 
Store your paper in the refrigerator at 
S0°F or below. Before opening the 
package, allow the paper to reach room 
temperature to prevent moisture con
densation from forming. A llow 2 hours 
for the paper to reach room tempera
ture after removing it from the refrig
erator. NOTE: Always tightly reseal the 
unused portion of the paper before 
returning it to the refrigerator. 

VOLTAGE STABILIZER 
Any fluctuation in the l ine voltage will 
cause a change in both the intensity 
and color of the l ight coming from 
your enlarger. We recommend the use 
of a voltage stabil izer for your enlarger 
to eliminate these ftl!ctuations. 

PROCESSING TIMES 
The processing times shown for Color 
by Beseler RPS do not incl ude any nec
essary time to properly dra i n  your pro
cessing drum. 

The Color by Beseler #89 1 2  drum 
requires a drain time of only S seconds. 
Other drum brands may require con
siderably longer drain times. With any 
brand drum, shake the drum down
wards and to one side to completely 
drain it. SHAKE THE DRUM DRY. 
Drain times must be added to the total 
processing time l isted for each chemical 
step. 

CONSISTENCY 
Be consistent. This is the # 1  rule of 
color printing. The more consistent you 
are in every step of your processing 
technique, the more consistent will be 
your results.  Too help improve your 
own consistency: purchase an accurate 
photographic thermometer (regularly 
check its accuracy), always process your 
prints for the same length of time at 
the same temperature, always process 
each print l'n the same volume of 
chemistry, agitate your drum the same 
way each time, and use the same wash 
water temperature. 

FINGERPRINTS 
Always handle color paper only by the 
edges of the print .  Never touch the 
surface of the print  with h ands wet 
from chemicals, water, or normal ski n  
oil. I f  you seem t o  h ave  difficulty i n  
avoiding fingerprinting, wear a pair of 
dry cotton or plastic gloves while ex-

( Continued on following page) 
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posing the paper and inserting i t  in the 
drum. 

DODGING AND BURNING IN  

Prints from color slides can be im
proved frequently by the usual methods 
of burning in  and dodging. Because of 
working from a positive transparency, 
to a positive print, one must become 
accustomed to the fact that dodging 
will darken the print, while burning 
in will lighten it .  This is the opposite 
of the usual negative/positive situation. 

CLEANLIN ESS 

A few precautions will eliminate many 
possible color printing problems: 

( 1 )  Before mixing the chemistry, ob
tain a set of new, clean brown glass 
bottles. Label both the bottle and the 
bottle cap for i ts  contents (# 1 ,  #2,  #3, 
#4, #S). Avoid any chance of storage 
bottle contamination. Always put the 
same chemistry in the same bottle. 

(2) Properly label a set of plastic 
graduates specifically for RPS chem
istry. Use these graduates only for this 
chemistry. 

(3) After ea@h print, thoroughly wash 
your processing drum. Shake out any 
excess moisture in the drum and end 
caps. Dry both with a disposable paper 
towel. Also remember to wash the 
graduates, stirring rod, thermometer, 
etc. after each print. 

(4) Wash and dry your hands after 
processing each print. Do not touch a 
new sheet of color paper with water 
or chemicals on your h ands. 

(S) At the end of the printing session, 
wash and dry the drum and all proces
sing accessories. Store in a dry, dirt
free place. 

WASHING AND PRINT PERMANENCE 
Proper final  washing of the print is 
essential for the geratest color print 
permanence. Print washing should be 
done with constant agitation in a tray 
of rapidly changing water. 

The washing times and temperatures 
listed in these instructions are the 
shortest to produce good print per
manance. With RPS chemistry, wash
ing times can be increased 1 00% with
out harming the color paper in  any 
way. 

Prints processed in Color by Beseler 
RPS chemistry and washed according 
to the instructions h ave excellent fade 
resistant properties. It  should be noted 
that all color dyes will fade in time. 
Prolon!led exposure to intense light 
(especially (UV), heat, or humidity are 
the primary causes of print fading. 

No specific claim as to print per
manence or fade resistance is made for 
Color by Beseler RPS chemistry. It  will 
not be replaced, nor is it otherwise war
ranteed against any change in print 
color or density. 

UNEVEN DEVELOPMENT 
(areas of greater or lesser density than the rest of print) 

Possible Cause 

1 )  Not enough solution. 

2) Agitation rate too slow 
during first 20 seconds 

3) Inconsistent agitation 

Solution 

Follow agitation recommendations in the 
dation. Measure volumes carefully. 

Follow agitation recommendations in  the 
instruction sheet. 

Follow agitation recommendations in this 
instruction sheet. 

4) Rolling surface not level. Check it and correct. 

( Co11ti11ued on following page) 

606 



The Compact Photo-Lab-Index 

DENSITY O R  COLOR SHIFT FROM ONE PRINT TO NEXT 

Possible Cause 
1) Process times not 

maintained the same 
for each print. 

2) Processing temperatures 
not maintained the same 
for each print 

3) Agitation different 
from print to print. 

4) Variations in voltage 
to enlarger lamp. 

5)  Different volumes of 
chemistry used for 
each print. 

Solution 
Follow the instructions carefully for processing 
times in FIRST DEVELOPER and COLOR 
DEVELOPER. 

Check to see if  temperature has changed. Check 
thermometer. Follow the instructions for a specific 
time/temperature. Try to always process at 
approximately the same time/ temperature for 
all prints. 

Try to agitate per instructions the same way each 
time. Consider purchasing #8921 Motor Base 
Drum Agitator. 

Make prints from 10 a.m. to 4 p.m. or after 
7 p .m. when others are less likely to turn on 
appliances. Purchase a voltage stabilizer. 

Use the amount of chemistry required by the dmm 
maker. Measure volumes carefully. Use the same 
amount of chemistry each time. 

WHITE PRINT, ALMOST NO IMAGE 

Possible Cause Solution 
I) FIRST STOP BATH and 

SECOND STOP BATH 
reversed. 

Check order of chemicals 
and labeling of bottles. 

Room Temp. First 
c_o __ . - ___f�--
3IJi __ _ 3�,� -
30 

COLOR BY BESELER RPS 
T I M E/T E M P E RATURE CHART 

Color 
---
Second I Bleach Fln1I 
�� �!!! _,_�F�lx'------+- ��£1J _ _ 
1"!_ ·-� 2 2 

�- --- . _? __ ,. ___ - - -

- _ _  L_ - - ---
2 - --- ---- ·-�--- --�-->---�---f-0-- 2 -- ---------· 

26 __ _!_9__ 4 
24�- 76 
23 73 
21 70 - --�.!__ 
2� -- �� - . - . .  6_ 

1 

t-=S�V''-----1----'1'---- _3 
__ . 

2 
__ 4 __ ___ _ _ 

4 ---- ---· - - - -

WASH T I M E :  2 MI NUTES BETWEEN 82"·1 00° F, A N D  4 M I NUTES AT A TEMPERATURE LOWER THAN 82' F.  
NOTE: After a l l  processing steps a r e  completed, place the print i n  a tray of stabil izer solution 
a n d  agitate for one minute. 

COLOR BY BESELER RPS 
C H E M I STRY P R E- H EAT CHART 

Bleach Fln1I -t-=�--+-�F�l•�--+---'-W1ah · · _ 
�- �---'---�--2 _ __ _ 

"Pre-he1t to 1 1 0"F (43 'C) before using . 
.. WASH T I M E :  2 M I NUTES BETWEEN 82' - 1 00 F, A N D  4 MI NUTES AT A TEMPERATURE LOWER THAN 82 F. 

NOTE: After a l l  processing steps are completed, place the print in a tray of stabilizer solution 
and agitate for one minute.  
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BESELER CN2 COLOR 
NEGATIVE CHEMISTRY 
for Color Negative Films 

Color by Beseler CN2 can be used for 
the following color negative films: 
Kodacolor II 
Vericolor II 
Eastman Color Negative Type 5247 
Fujicolor II. 

It should not be used for the follow
ing: 
Kodacolor-X 
Ektacolor-S 
Other C-22 type films. 

CN2 process has been designed for 
home processing in inversion type de
veloping tanks. 

The CN2 chemistry in this processing 
kit can be used at your choice of either 
85°F (30°C) or 75°F (24°C). Either 
temperature is  considerably easier to 
achieve and maintain in your darkroom 
than the super-hot processing tempera
tures recommended for other brands 
of chemistries. The 7 5 ° F  (24°C) pro
cessing temperature is very close, if not 
identical, to many household ambient 
(room) temperatures. If the tempera
ture of the mixed CN2 chemistry is 
75°F ± 1 ° F, no temperature control 
(heating or cooling) of any kind is 
required. Process your film according 
to the 75°F (24°C) recommendations 
on the TIME I TEMPERATURE 
CHART. 

If you prefer, use the faster pro
cessing times in CN2 chemistry at 
85 °F (30°C). If the ambient (room) 
temperature is less than 85°F± 1/2 °F or 
75°F± 1 °F, you must use some tech
nique to heat and hold the processing 
tank, chemistry, and water wash at this 
higher temperature. 

Recommended is the use of a water 
filled tray or dishpan large enough to 
hold the chemistry bottles and develop
ing tank. Stainless steel developing 
tanks will do a superior job of trans
mitting heat from a water bath to the 
chemicals inside. Use a tray deep 
enough for water to just cover the top 
of the film tank. Just a few of the 
many ways to reach and consistently 
hold the required 7 5° or 85°  processing 
temperature include: running water of 
the correct temperature, raising the am
bient temperature to the required pro-

cessing temperature, use of a tempera
ture-adjustable food tray warmer under 
the tray of water, or an aquarium 
heater adj usted to produce the correct 
chemical temperature. Regardless of the 
method used, be sure to check the 
temperature frequently and try to hold 
i t  within the recommended tolerances. 

PROCESSING 
Bring all CN2 chemicals up  to the 

desired processing temperature. I n  a 
changing bag or in total darkness load 
exposed color film onto a clean film 
reel and put it into the film tank. If one 
roll of film will be processed in a two 
roll film tank, insert an empty reel in 
the tank to prevent overagitation dur
ing development. 

Use a wrist watch or an accurate 
timer for all processing times and agi
tation cycles . .Start the timer and fil l  
the processing tank with CN2 DEVEL
OPER of the correct temperature. Rap 
the bottom of the tank twice on a table 
top to dislodge any air bubbles on the 
film. GENTLY invert the tank twice 
and put  it in the water bath (if one is 
being used.) Thereafter, GENTLY in
vert the tank once every 1 5  seconds for 
the remainder of the developing time. 
The tank should ALWAYS be returned 
to the water bath after each agitation 
to guarantee proper temperature con
trol. About 15 to 30 seconds before 
the end of the processing time, '  begin 
draining the CN2 DEVELOPER from 
the tank into its storage bottle. Shake 
the tank to help i t  drain completely. 

Start the timer and immediately be
gin filling the tank with CN2 BLEACH
FIX of the correct temperature. · Invert 
the tank gently and continuously for 
the first 15 seconds. Thereafter, gently 
invert the tank once every 15 seconds 
for the remainder of the processing 
time. In between agitation cycles, re
turn the tank to the water bath. At the 
end of the recommended processing 
time, drain the CN2 BLEACH-FIX 
into its storage bottle. Processing times 
in this step are not critical and can be 
extended without harm. 

Remove the top of the processing 
tank and wash the fi lm in 75°F to 
100°F (24°C-40°C) running water for 
4 minutes. If running water is not avail
able, fill the tank with heated water 
from the water bath. Agitate continu-
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ously for 30 seconds. Drain and repeat 
for a total of 4 minutes washing time 
in 8 changes of water. The washing time 
is not critical and can be extended 
without h arm. 

After the film washing is completed, 
immerse the film reel for 30 seconds 
in ambient temperature CN2 WET
TING AGENT. Hang the film to dry 
in a clean, dust· free place. 

Tightly recap al l  of the chemistry 
storage bottles. For future reference, 
mark the label of CN2 DEVELOPER 
with the film size and number of rolls 
of film just processed. 

Other than the processing tempera
ture and time l isted for the Color by 
Beseler CN2 DEVELOPER, the tem
perature/time tolerances for CN2 
BLEACH FIX, wash and CN2 WET
TING AGENT are much greater. 

While excellent results can be obtained 
with these chemicals anywhere within 
the listed temperature ranges, it is a 
good practice to maintain them at the 
same temperature as the CN2 DE
VELOPER if possible. 

EASTMAN COLOR N EGATIVE 5247 
When processing Eastman Color Neg
ative 5247 film, the black carbon jet 
backing should be removed during the 
water wash. 

Carefully remove the film from the 
reel. Gently wipe the black backing 
from the film with running water and 
a damp photo-quality fine pore sponge. 
DO NOT TOUCH OR RUB THE 
FILM EMULSION. Continue to wash 
until all visible black particles of the 
backing have been removed from the 
film. Eastman Color Negative 5247 

TIME/TEMPERATURE CHART 
COLOR BY BESELER CN-2 PROCESSING KIT 75°F (24°C) 

1st & 3rd & 5th & 
Temperature 2nd rolls* 4th rolls 6th rolls 

CN2 Developer 7 5 ° F ± l  ° F  
(24°C±.6°C) 1 6  min.  18 min. 20 min. 

CN2 Bleach-Fix 75°F±5°F 
(24°C±3°C) 9 min. 9 min. 9 min. 

Water Wash 75°F to 1 00°F 
(24° C  to  38 ° C) 4 min. 4 min. 4 min. 

CN2 Wetting 68 ° F  to 1 00 ° F  
Agent (20 ° C  to 3 8 ° C) 1h min. 1h min. 1h min. 

* 1 3 5-36 or 1 20 

COLOR BY BESELER CN-2 PROCESSING KIT 85°F (30°C) 

1st & 3rd & 5th & 
Temperature 2nd rolls''' 4th rolls 6th rolls 

CN2 Developer 8 5 °F±1h ° F  
(30°C±.3 ° C) 8 min. 9 min. 10 min. 

CN2 Bleach-Fix 85 °F± l 0 ° F  
(30 ° C±6°C) 8 min. 8 min. 8 min. 

Water Wash 75°F  to l00°F 
(24 ° C  to 38 ° C) 4 min. 4 min. 4 min. 

CN2 Wetting 68°F to l 00°F 
Agent (20 ° C  to 3 8 ° C) lh min. 1h min. 1h min. 

* 1 3 5-36 or 1 20 
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Increase Development 
per roll processed Capacity per kit 

135-36 or 1 20 5 %  

135-20 o r  126-20 3 %  

126-12 3 %  

110-12 or 110-20 2 %  

220 1 2 %  

fi l m  should n o t  b e  processed i n  the 
same CN2 chemicals kit which is used 
for Kodacolor H, Vericolor IT, etc. 
Mix a separate Color by Beseler CN2 
processing kit only for the development 
of Eastman Color Negative 5247 film. 

PROCESSING CAPABILITY 

Color by Beseler CN2 color negative 
chemistry can be reused at  the times 
shown on the 75°F and 85°F charts for 
up to 6 rolls of 1 35-36 or 120 film. To 
determine the proper extended develop
ment times in CN2 DEVELOPER for 
other roll film sizes, i ncrease the first 
roll development time by the percent
age shown for each roll processed. 

M IXING INSTRUCTIONS 

I t  is not normally necessary to use dis
tilled water for the mixing of Color by 
Beseler CN2 chemistry. Use normal tap 
water unless you have experienced bad 
water problems i n  the past. If your 
local water supply contains large quan
tities of minerals, dissolved metals, or 
chemical impurities, superior results 
will be obtained by using a BESELER 
WATER FI LTER. 

Use new, clean brown glass bottles 
for the greatest possible chemistry 
storage life. Start with the mixing of 
the CN2 DEVELOPER. Mix each addi
tional chemical in order of use. Care
fully wash out and clean the mixing 
graduate, stirring rod, etc. after each 
chemical has been mixed. 

Avoid skin contact with the working 
strength or concentrate solutions. Wear 
rubber gloves. Completely dissolve and 
mix each component into solution be
fore adding the next part. For more 
detailed i nformation, see the cautionary 
information elsewhere in these instruc
tions. 

Up to 
6 rolls 

8 rolls 

10 rolls 

16 rolls 

3 rolls 

CN2 DEVELOPER 
(1) Start with 1 0  ounces ( .3L) of water 

75°F-85 ° F  (24°C-30°C) 
(2) While stirring, add "CN2 DEVEL'

OPER PART l ." Mix completely. 
(3) While stirring, add "CN2 DEVEL

OPER PART 2." Mix completely. 
(4) While stirring, add "CN2 DEVEL

OPER PART 3 ."  
(5)  While stirring, add water to make 

16 ounces (.5L). * 
CN2 BLEACH-FIX 
( I )  Start with 10 oz. ( .3L) of water 

1 20 ° F- 1 40°F (50°C-60 °C) 
(2) While stirring, acid "CN2 BLEACH

FJX PART l ." 
(3) While stirring, add "CN2 BLEACH

FJX PART 2." 
(4) While stirring, add "CN2 BLEACH

FIX PART 3." 
(5) Whi le stirring, add water to make 

16 ounces (.5L) . •:• 
CN2 WETTING AGENT 
(1) Add contents of "CN2 WETTING 

AGENT to water 68°� to I 00 ° F  
(20° C-38 °C) t o  make 16 ounces 
( .5L) . *  

*Each chemical step i n  this k i t  can 
be mixed to make either 16 ounces or 
17 ounces of working solution. Mix 
this kit to make the amount of solution 
(number of ounces) required by your 
processing tank. Processing times in all 
steps remain as shown with either 1 6  
ounces or 1 7  ounces of solution. 

Once mixed, the CN2 processing kit 
can be used immediately. 
STORAGE LIFE 
Store u nopened, unmixed, CN2 chem
istry in a dry place at  normal room 
temperature. Do not refrigerate or 
freeze mixed or unmixed Color by 
Beseler CN2 chemistry. For the longest 
storage l ife, the mixed working strength 
chemistry should be kept in full, tightly 
capped brown glass bottles. 

(Continued on following page) 
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Working Solution 
CN2 DEVELOPER (full bottle) 
CN2 DEVELOPER (partly full bottle) 
CN2 BLEACH-FIX 
CN2 WETTING AGENT 

The storage life of the CN2 DEVEL
OPER in partly full bottles can be ex
tended to the times listed for full bot
tles by using Color by Beseler XDL 
spray. XDL spray is a heavier-than-air 
neutral gas that extends the storage 
life of all black-and-white and color 
developers. 

COLOR FILM CARE 
You can accumul ate a number of rolls 
of color negative film for batch pro
cessing at one time. This is one way to 
guarantee you wil l  use up the fu II capa
city of the CN2 processing kit. 

All color films respond best to pro
per pre- and post-exposure care. If 
possible, refrigerate a l l  unexposed color 

THIN NEGATIVES 

Possible Cause 
1 )  Low developer temperature 
2} Developer oxidized or exhausted 

3)  Film was underexposed 

Keeping Properties 
about 6 weeks 
about 1-2 weeks 
about 2 months 
about 2 months 

film. After it has been exposed. i f  you 
won't be processing the film immedi
ately, put i t  into a tightly capped can. 
Refrigerate the exposed film until you 
are ready to process it .  

TROUBLESHOOTING 

When using CN2 color negative chem
istry you can avoid most problems by 
following the i nstructions carefully, 
maintaining temperature control within 
the tolerances recommended, agitating 
according to the directions, and using 
clean brown glass storage bottles and a 
clean reel and tank. 

Some possible problems and their 
likely cause are listed below: 

Solution 
Follow temperature control instruction. 
Do not try to over-use the chemistry. 
Use brown glass bottles. Use 
XDL spray. 
Expose film per factory 
recommendations. 

STREAKS OF H IGHER DENSITY AT SPROCKET HOLES 

Possible Cause 
1) Over-agitation 
2) Processed one film in a 2 reel 

size tank. 

Solution 
Follow agitation instruction. 
Put  empty film reel on top of 
full one. 

STREAKS OR LOWER DENSITY AT TOP OF FILM 

Possible Cause Solution 
1) Not enough solution in tank 

to cover film. 
Mix this kit  to make 16 oz. or 17 oz. 
solution as required by maker 
your film tank. 

IRREGULAR BLACK SPECKS ON NEGATIVE 

Possible Cause 
1) ECN 5247 film not fully 

washed. 

Solution 
Remove all black backing from 
film during water wash. 

( Continued on following page) 
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CAUTION 
Keep Out of the Reach of Children 
The CN2 kit contains chemicals which 
may be dangerous if  misused. Harm
ful if taken internally. If swallowed, 
call a physician at once. Read the spe
cific warnings listed below for each 
chemical. 

All chemical concentrates and work
ing solutions may cause skin irritation. 
Keep out of eyes, cuts, or open wounds. 
Wear rubber gloves when mixing and 
using this chemistry. Before removing 
the gloves, wash them in a 2% acetic 
acid solution and rinse with water. In 
case of eye or skin contact, immedi
ately flush with plenty of water. 

The CN2 DEVELOPER contains 
substances that may stain or discolor 
certain plastic processing tanks and 
reels. Avoid skin contact with this 
solution. 

CN2 Developer Part 1-lf swallowed, 
call a physician. Contains: Hydroxyl� 
amine sulphate. 
CN2 Developer Part 2-lf swallowed, 
call a physician. Contains: Sodium sul
phite and p-phenylenediamine derivate. 
CN2 Developer Part 3-If swallowed, 
call a physician. Contains: Potassium 
bromide and potassium carbonate. 
CN2 Bleach-Fix Part 2-lf swallowed, 
call a physician. Contains: Ammonium 
bromide. 
CN2 Belach-Fix Part 2-If swallowed, 
call a physician. Contains: EDTA 
NaFe. 
CN2 Bleach-Fix Part 3-If swallowed, 
call a physician. Contains: Ammonium 
thiosulphate. 
CN2 Wetting Agent-If swallowed, call 
a physician. Contains: Stab. formalin. 

Chemicals may cause stains on im
plements or clothing. Use and mix with 
adequate ventilation. Children should 
use CN2 chemistry only with adult 
supervision. 

BESELER 2-STEP, COLOR PRINT CHEMISTRY 
for Kodak and other type "A" 
color papers 
This chemistry will produce quality 
color prints from Kodak Ektacolor RC 
and similar type "A" color papers of 
other manufacturers. 

Color by Beseler chemistry may be 
used i n  plastic processing drums such 
as the Color by Beseler color print 
processors, i n  motorized processors 
such as the Kodak model II drum or 
in open trays. 

' 

Processing is very simple and re
quires only two chemical steps, fol
lowed by a brief wash in ordinary tap 
water. While no pre-wetting of the 
paper, pre-heating of the drum or in
termediate rinsing are required, any or 
all of these techniques may be utilized 
if desired. 

AMBIENT TEMPERATURE 
PROCESSING 
Ambient (room) temperature processing 
is the simplest and most repeatable 
method of processing a color print. 
Since both the chemistry and the proc
essing instrument (drum or tray) are 
used at  existing room temperature, ab
solutely no temperature control of any 
kind is required. 

Simply find the processing times on 
the t ime/ temperature chart and process 
for the indicated times in STEP #1 and 
STEP #2. 

( Con tinued on following page) 
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TIME/TEMPERATURE CHART F 
Room 
Temp. 
1 07°F 
I O l °F 

96°F 
92op 
89°F 
86°F 
83°F 
8 1 °F 
79°F 
77°F 
75°F 
72op 
70°F 
68°F 
66°F 

Processing Time (Min.) 
Step #1 Step #2 
1 minute 1 minute 
1 Yi minutes 1 minute 
2 minutes 1 minute 
2 Yi  minutes 1 minute 
3 minutes 1 Yi minutes 
3 Yi minutes 1 Yi minutes 
4 minutes 1 1/z minutes 
4Yi minutes 2 minutes 
5 minutes 2 minutes 
5Y2 minutes 2 minutes 
6 minutes 2Y2 minutes 
7 minutes 2Y2 minutes 
8 minutes 2Y2 minutes 
9 minutes 3 minutes 
10 minutes 3 minutes 

AMBIENT TEMPERATURE 
DRUM PROCESSING 

Load the exposed paper into a clean 
Color bY Beseler or other brand of 
processing drum and stand the drum on 
its feet on any reasonably level surface. 
Consult the TIME/TEMPERATURE 
chart and pour-in the required amount 
of STEP #1 chemistry a t  ambient tem
perature. I MMEDIATELY begin con
tinuous and vigorous agitation by roll
ing the drum from side to side at the 
rate of one complete left  to right 
cycle per second for the first 20 seconds 
and thereafter at the rate of 30 cycles 
per minute for the remainder of the 
processing time. 

At  the end of the recommended 
processing time, thoroughly drain the 
drum (shake i t  dry) and pour-in STEP 
#2. IMMEDIATELY begin continuous 
and vigorous agitation by rolling the 
drum from side to side a t  the rate of 
one complete left to right cycle per 
second for the first 20 seconds and 
thereafter, a t  the rate of 30 cycles per 
minute for the remainder of the proces
sing time. 

At  the end of the recommended 
processing time, drain out STEP #2. 
Processing is now complete. The print 
should be washed and dried. Do not 
use a holding tray or batch washing. 

OPTIONAL PRE-SOAK) 
(for ambient temperature drum 
processing) 
If you wish to pre-soak (and pre
condition) the paper and then to proc-

TIME/TEMPERATURE CHART C 
Room 
Temp. 

42°C 
38°C 
36°C 
33°C 
32°C 
30°C 
2s0c 
27° C  
26°C 
25° C  
24°C 
22°C 
2 1 ° C 
20°c 
1 9° C  

Processing Time (Min.) 
Step # 1 Step #2 
1 minute 1 minute 
1 Yi mintues 1 minute 
2 minutes 1 minute 
21/2 minutes 1 minute 
3 minutes 1 Yi minutes 
3 1/2 minutes 1 Yi minutes 
4 minutes 1 1/z minutes 
41/z minutes 2 minutes 
5 minutes 2 minutes 
5 1/z minutes 2 minutes 
6 minutes 2Y2 minutes 
7 minutes 21/2 minutes 
8 minutes 21/2 minutes 
9 minutes 3 minutes 
IO minutes 3 minutes 

ess at ambient temperature, simply 
stand the drum on its feet and fill it 
with 16 ounces (500 ml) of ambient 
temperature water. (32 ounces [l liter] 
for 1 1  x 14 and 1 6  x 20 drums). Ro
tate the drum for one minute and then 
drain-out ALL of the pre-soak water 
so as not to dilute the STEP #1 chem
istry. (Shake the drum absolutely dry.) 

Stand the drum on its feet and pour
in the required quantity of ambient 
temperature STEP #1 chemistry. Proc
ess according to instructions. 

OPTIONAL H EAT-SOAK 
(for high-temperature drum 
processing) 

If you wish to pre-soak the paper and 
to pre-heat the drum, just lay a straight
edge from the ROOM TEMPERA
TURE column to the DESIRED 
PROCESSING TEMPERATURE. The 
point of intersection of the WATE.k. 
TEMPERATURE Column indicates 
the correct temperature of the pre-soak 
water. 

Stand the processing drum on its feet 
and fill i t  with 16 ounces (500 ml) of 
pre-soak water of the required tem
perature. (32 ounces [1 liter] for 1 1  x 
14 and 1 6  x 20 drums). Rotate the 
drum for one ful l  minute and then 
drain-out ALL of the pre-soak water. 
(Shake the drum absolutely dry, so as 
not to dilute the STEP #1 chemistry.) 

Stand the drum on its feet and pour
in the required quantity of ambient 
temperature STEP #1 chemistry. Proc' 
ess according to instructions. 

( Continued 011 following page ) 
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PRE-SOAK CHART 

Room Temperature 
(Chemical Temp.) Water 

1 07°� 42°C Temperature 
1 0  4 1  1 50°F . 66°C 

1 00 38 1 4 5 63 

95 35 1 40 60 

90 32 1 35 57 

85 30 
Processing 1 30 54 

80 27 Temperature 
1 25 52 

· 1 07 F 42°C 
75 24 1 05 4 1  1 20 49 

70 :?+ - - - - - - -1 90 es -
- 1Ts 46 

65 1 8  95 35 1 1 0  4 3  

60 1 5.5 90 32 1 07 42 
1 05 4 1  

8 5  30 1 00 38 

80 27 95 35 
75 24 90 32 

70 2 1  8 5  3 0  
65 1 8  

80 27 

75 24 

70 21 

65 1 8  

Example:  If the room temperature is 70°F. and the desi red processing 
temperature is 1 0 1°F, then the correct temperature for the pre-soak 
water is about 1 1 7°F. (Dotttd l ine is example only. Make your own l ine 
for  other temperature conditions . )  

2 MINUTE COLOR PRINTS IN  
A DRUM 
Load the exposed paper into a clean 
and dry processing drum and stan·d the 
drum on its feet on a level surface. 
Heat the Step #1 to 125°F (52°C) and 
pour i t  into an ambient temperature 
drum and IMMEDIATELY begin con
tinuous and vigorous agitation by roll
ing the drum from side to side at the 

rate of one complete left to right cycle 
per second during the first 20 seconds 
and then at the rate of 20 left to right 
cycles during the remaining 40 sec
onds of processing time. 

Thoroughly drain the drum (shake 
it dry) and pour-in STEP #2. IMMED
IATELY begin continuous and vigor
ous agitation by rolling the drum from 
side to side at the rate of one com-

( Continued on following page) 
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8 x 10 Prints 

# 1  
#2 
#3 
#4 

Step #1 

3 oz.* (90ml) 
+ 1h oz. ( 15ml) 
+ 1h oz. ( 15ml) 
+ 1h  oz. ( 15ml) 

*In any brand 8 x 10 drum, use at  least 
3 oz. for the first print. Use 5 oz. 

plete left to right cycle per second dur
ing the first 20 seconds and then at 
the rate of 30 left to right cycles dur
ing the remaining 40 seconds of proc
essing time. Pour-out STEP #2. You're 
all done processing. 

RE-USABLE CHEMISTRY 
(DRUM PROCESSING) 
Beseler TWO-STEP Chemistry is re
usable up to four times within a period 
of a few hours. This lowers the cost of 
processing a color print in a drum. 

For each re-use (8 x 1 0  print or 
equivalent), add 1h oz. ( 1 5  ml) of 
fresh STEP #1 to the used STEP #1  
and 1h oz. ( 1 5  ml) fresh STEP #2 to  
the used STEP #2 and increase proc
essing times by 1 0% (STEP #1 and 
STEP #2). Discard the exhausted chem
istry after it has been used four times. 
(For larger print sizes, add 1 oz. (30 
ml) fresh chemistry per 1 1  x 1 4  and 
2 oz. (60 ml) per 1 6  x 20 print. A lways 
increase processing times 1 0 %  per 
re-use regardless of print size.) 

TRAY PROCESSING AT 
AMBIENT TEMPERATURES 
Only two trays are required. Pour one 
quart (1 l i ter) of ambient temperature 
STEP #1 into an 8 x 10 tray and one 
quart (1 l iter) of ambient temperature 
STEP #2 into a second 8 x 10 tray. 
(Use 1h gallon (2 liters) for 1 1  x 1 4  
trays and u s e  o n e  gallon ( 4  liters) for 
1 6  x 20 trays.) 

Consult the time/temperature chart 
for processing times in STEP #1 and 
STEP #2. Use plastic or stainless steel 
print tongs to totally immerse the ex
posed sheet of paper face down into 
tray #1 and agitate the print continu
ously for the recommended processing 
time. 

Use a second set of print tongs to 
totally immerse the print and to agi-

Step #2 Process Time 

3 oz.* (90ml) Normal 
+Yi oz. ( 1 5ml) + 1 0 %  
+ 1h oz. ( 15ml) + 1 0 %  
+ 112 oz. ( 15ml) + 1 0 %  

( 1 50ml} for 1 1  x 1 4  drums, a n d  8 oz. 
(240ml) for 1 6  x 20 drums. 

tate i t  continuously in tray #2 for the 
recommended processing time. 

Use the tray #2 print  tongs to lift 
the print out of the tray and allow i t  to 
drain back into tray #2 for 20 seconds. 
The print is now fully processed, and 
ready for washing. 

RE-USING THE CHEMISTRY 
(TRAY PROCESSING) 

After processing the first five 8 x 1 0  
prints, add 5 oz. ( 1 50 ml) of fresh 
STEP #1 chemistry to tray #1 and 5 
oz. ( 150  ml) of fresh STEP #2 chem
istry to tray #2 and increase proces
sing time by 1 0 %  (tray # 1  and tray 
#2) for the next five prints. Continue 
to add 5 oz. ( 1 50 ml) of fresh chem
istry to each tray and to increase proc
essing time by an additional 1 0 %  (both 
trays) for each additional five 8 x 1 0  
prints which are processed. (Add 1 0  
oz. (300 ml) of fresh chemistry for five 
1 1  x 1 4  prints and 20 oz. (600 ml) for 
five 16 x 20 prints. Increase processing 
times 1 0 %  for each five prints, regard
less of print size.) 

Critical workers wishing to obtain 
the ultimate degree of uniformity may 
elect to add fresh chemistry and to 
adjust processing times after proces
sing each individual print. (Add one oz. 
(30 ml) of fresh chemistry to each tray 
a1'd increase processing times by 2% i n  
STEP # 1  and i n  STEP #2.) 

Partially used chemistry which has 
not been used to exhaustion may be 
stored in a pair of clean, empty bottles 
for subsequent re-use. (The keeping 
properties vary with the degree of ox
idation caused by exposure to .air while 
in the trays, and with the number of 
prints which have been processed.} 

DO NOT MIX PARTIALLY USED 
CHEMISTRY WITH FRESH CHEM
ISTRY, AS THE KEEPING PROP-

( Continued on following page) 
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ERTIES OF THE FRESH CHEM
ISTRY WILL BE GREATLY RE
DUCED! 

When used as directed, one gallon 
of chemistry will process up to 1 00 
8 x 1 0  prints or their equivalent. 

CHEMICAL CONTAMINATION 
The resulting print quality and the 
useful life of the two processing chem
icals depends upon the cleanliness of 
the equipment in  which the chemicals 
are mixed, stored and used. The con
tamination of one chemical by the 
other is to be avoided, since i t  will 
seriously impair print quality. Take. 
extreme care to avoid the contamina
tion of STEP #1 by even the smallest 
quantity of STEP #2 during mixing, 
measuring or processing. Wash proces
sing drum, thermometer, etc., in run
ning water after each use in STEP 
#2. 

Label all STEP #2 containers, grad
uates, and other implements. Use them 
only for STEP #2; never with STEP 
# 1  unless they have been thoroughly 
washed in  running water. 

STREAKING OR STAINING 
Large amounts of carry-over of  STEP 
#1 into STEP #2 caused by incom- . 
plete draining of STEP # 1 ,  waiting too 
long before beginning agitation in 
STEP #2, or inadequate agitation dur
ing the first 20 seconds in STEP #2 
can result in  blue streaks or  stains. 

Drain thoroughly after STEP #1 and 
begin agitation in  STEP #2 immedi
ately at the rate of one left-right cycle 
per second during the first 20 seconds 
and subsequently at  the rate of 3 0-40 
cycles per minute thereafter for the 
remainder of the processing time. If  
streaking or  staining persists, add a 
brief cold water rinse i n  between 
STEPS #1 and #2. (3 oz. [90 ml] of 
65-70° water; agitate for 5-10  seconds. 
Drain and repeat a second time.) 

If you are experiencing localized 
streaking or staining problems when 
processing with trays, deep tanks, me
chanical processors (like the Kodak 
Model II) or drums that drain incom
pletely, it is probably caused by insuffi
cient (excessive carryover) of STEP # 1  
into STEP #2. Jn  such cases, a n  inter
mediate rinse with room temperature 

2% acetic acid for 1 0- 1 5  seconds may 
be used as an alternative to the cold 
water rinse already suggested. 

TROUBLE SHOOTING 
Uneven Development: 
1 .  Not enough solution (STEP # 1). 
2 .  Rolling (agitation) surface not level. 
3. Waited too long before beginning 

agitation (STEP # 1 ). 
4. Agitation rate too slow during first 

20 seconds (STEP #1) .  
5 .  Inconsistent agitation (STEP #1) .  

Localized Blue Streaks or  Stains: 
1 .  Waited too long before beginning 

agitation (STEP #2). 
2.  Agitation rate too slow during first 

20 seconds (STEP #2). 
3. Inconsistent agitation (STEP #2). 
4. Insufficient drain (STEP # 1 ): Drain 

thoroughly or add a cold water 
rinse after STEP # 1 .  

Cyan Cast Over Entire Print 
(Cyan Borders): 
1 .  Step #1 is contaminated: Wash all 

utensils in cold water and mix 
fresh STEP # 1 .  

2 .  Print exposed t o  B & W safelight. 
3 .  If STEP #1 is greatly contaminated 

you may see a reddish-purple cast 
over the print and in the borders. 

Pinkish Cast Over Entire Print 
(Pink Borders): 
1 .  Forgot to drain out STEP # 1 .  Re

peat exposure and use a fresh 3 oz. 
(90 ml) of STEP # 1  and STEP #2 
to process. 

2. Step #2 is  contaminated: Wash all 
utensils in cold water and mix 
fresh STEP #2. 

Yellow or Reddish Areas: 
I .  Paper is light-fogged. 

Blue Splotches on Face of Print: 
1 .  Trace quantities of STEP # 1  

trapped between drum walls and 
back of paper: 1) Use a water pre
soak before STEP # 1 ;  2) Use a cold 
water rinse after STEP # 1 .  

Color Shift When Re-using Chemistry: 
1. Forgot to add 1h oz. ( 1 5  ml) fresh 

STEP #1 and l/2 oz. ( 1 5  ml) fresh 
STEP #2 for each re-use in a drum 
(8 x 1 0  prints). 

( Continued on following page ) 
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2. Forgot to add 1 oz. (30 ml) fresh 
STEP #1 and 1 oz. (30 ml) fresh 
STEP #2 for each re-use in a tray 
(8 x 1 0  prints). 

Density Shift (Lighter) When 
Re-using Chemistry: 
I .  Forgot to increase processing time 

1 0 %  for each re-use i n  a drum. 
2. Forgot to increase processing time 

1 0 %  for each five prints processed 
in a tray. 

WIDE TOLERANCE 

All processing times quoted represent 
actual processing times with continuous 
agitation at the recommended rates. To 
these actual processing times you must 
add the "drain and fill" times in drum 
processing and the "drain" time in tray 
processing. (About 20 seconds with 
either method.) 

Shorter processing times are not rec
ommended but longer times (up to 25 % 
longer in STEP #1 and up to 100% 
longer in STEP #2) wi l l  have virtually 
no adverse effect. 

PRINT WASHING 
Wash each print individually immedi
ately after processing it, wash for 2 1h 
minutes at approximately 85°F (30°C) 
or 5 minutes at 75°F (24°C) in a tray 
of rapidly changing water. 

Do not wash prints substantially 
longer than the recommended times. 
It  is  not advisable to keep processed 
prints in a holding tray or batch wash
ing several together. Wash and dry each 
processed print on an individual basis 
for optimum results. 

DRYING 

Dry prints in accordance with the rec
ommendations of the paper manufac
turer. No special drying procedure is 
required for prints processed in Color 
by Beseler TWO-STEP chemistry. 

GOOD PRINT PERMANENCE 

Color papers processing i n  Color by 
Beseler TWO-STEP Chemistry and 
washed according to directions have 
excellent fade-resistant properties. It 

should be noted however, that all color 
dyes wil l  fade in time, if exposed to 
intense or prolonged light. No claim 
or guarantee as to specific fade-resis
tance is made for COLOR BY BES
ELER, TWO-STEP chemistry. 

LONG STORAGE LIFE 

Unopened packages of Color by Bes
eler TWO-STEP color chemistry are 
guaranteed to be good for use for one 
full year from date of purchase. Store 
unopened chemistry in a dry place at 
normal room temperature. Do not re
frigerate or freeze it. 

Once mixed, the l iquid chemistry has 
a useful life of 8 - 10  weeks when stored 
in well-filled, tightly capped brown 
glass bottles. 

MIXING INSTRUCTIONS: 
ONE QUART (1 LITER) SIZE 

Mix contents of STEP #1 Package 
as follows: 
A. Shake bottl e  labeled "A" and empty 

contents into 3 quarts (3 liters) of 
water at 77°F (25° C). Stir very 
thoroughly. 

B. Add part "B" and stir until dis
solved. 

C. Add part "C" and stir until dis
solved. 

D. Adel part "D" and stir until dis
solved. 

E. Acid sufficient additional water at 
77°F (25 °C) to make a total of one 
quart (32 oz.) (1  liter). Stir until 
u niform. 

Mix contents of STEP #2 Package 
as follows: 
A. Dissolve Part "A" in 24 oz. of 

(720 ml) of water at 77°F  (25 ° C) .  
St ir  thoroughly. 

B .  Acid part "B" and stir until dis
solved. 

C. Add sufficient additional water at  
77°F (25 ° C) to make a total of one 
quart (1 liter). Stir until uniform. 

NOTE: The quart of TWO-STEP 
chemistry is now ready for immediate 
use. 

( Con tinued on following page) 
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M IXING I NSTRUCTIONS: 
ONE GALLON (4 LITER) SIZE 

Mix contents of STEP #1 Package 
as follows: 
A. Shake bottle labeled "A" and empty 

contents into 3 quarts (3 liters) of 
water at  77°F (25 °C). Stir very 
thoroughly. 

B. Add part "B" and stir u ntil dis
solved. 

C. Add part "C" and stir u ntil dis
solved. 

D. Add part "D" and stir until dis
solved. 

E. Add sufficient additional water at 
77°F (25°C) to make a total of one 
gallon (4 liters). Stir u ntil u niform. 

Mix contents of STEP #2 Package 
as follows: 
A. Dissolve Part "A" into 3 quarts 

(720 ml) of water at 77°F (25 ° C). 
Stir thoroughly. 

B. Add part "B" and stir u ntil dis
solved. 

C. Add sufficient additional water at 
77°F (25° C) to make a total of one 
gallon (4 liters). Stir until u niform. 

NOTE: The gallon of TWO-STEP 
Chemistry is now ready for immediate 
use. 

MIXING INSTRUCTIONS: 
31/2 GALLONS (13.2 LITERS) 
2-STEP CHEMISTRY 

Mix contents of STEP #1 Package as 
follows: 
A.  Empty contents of the bottle labeled 

PART "A" into 1 1  quarts ( 10  liters) 
of water at 77°F (25 ° C). Stir very 
thoroughly. 

B. Add part "B" and stir u ntil dis
solved. -

C. Add part "C" and stir until dis
solved. 

D.  Add. part "D" and stir u ntil dis
solved. 

E. Add sufficient additional water at 
77°F (25 ° C) to make a total of 3 1h  
gallons ( 1 3 .2 l iters). Stir u ntil  uni
form. 

6 1 8 

Mix contents of STEP #2 package as 
follows: 
A. Dissolve part "A" into 1 1  quarts 

( IO  liters) of water at 77°F (25°C). 
Stir thoroughly. 

B. Add part "B" and stir until dis
solved. 

C. Add sufficient additional water at 
77° F  (25°C) to make a total of 3 V2 
gallons ( 13 .2 liters). Stir u ntil u ni
form. 

NOTE: The 31h gallons ( 1 3 .2 liters) of 
TWO-STEP Chemistry are now ready 
for immediate use. 

SPECIAL NOTE: It  is  not necessary to 
use distilled water for mixing Beseler 
TWO-STEP color chemistry. Use nor
mal tap water. However, if  your local 
water supply contains large quantities 
of minerals, dissolved metals or chem
ical impurities, superior results will be 
obtained by using a BESELER WATER 
FILTER. 

CAUTION 

Harmful if taken internally. If acci
dentally swallowed, induce vomiting 
and call a physician at once. Keep out 
of eyes and cuts or open wounds (wear 
rubber gloves). Some people may be  
adversely affected as a result of con
tact. I f  skin irritation or inflammation 
occurs, rinse the affected area immedi
ately with a solution of 2 %  acetic acid 
and water and follow by washing in 
running water. 

(NOTE: Ordinary household vinegar 
may be substituted for the acetic acid). 
KEEP THIS AND ALL OTHER PHO
TOGRAPHIC CHEMICALS OUT OF 
THE REACH OF CHILDREN. 

STEP #1 Contains: Sodium hydroxide, 
benzyl alcohol hydroxylamine sulfate, 
p-phenylene diamine derivative, sodium 
sulfite, and potassium carbonate. 

STEP #2 Contains: Ethylene diamine 
tetraacetic acid iron salt an ammonium 
thiosulfate. 
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BESELER 2-STEP, 2 MINUTE 
COLOR PRINT CHEMISTRY 
for Agfa and other type "B" 
color papers 

This chemistry will produce quality 
color prints from AGFA and similar 
type "B" color papers of other manu
facturers. 

Color By Beseler Chemistry may be 
used in plastic processing drums such 
as the COLOR BY BESELER color 
print processors, in motorized proces
sors such as the Kodak model II 
drum, or in open trays. 

Processing is very simple and re
quires only two c.hemical steps, fol
lowed by a brief wash in ordinary tap 
water. While no pre-wetting of the 
paper, pre-heating of the drum or inter
mediate rinsing are required, any or all 
of these techniques may be utilized if 
desired. 

AMBIENT TEMPERATURE 
PROCESSING 
Ambient (room} temperature proces
sing is the simplest and most repeat
able method of processing a color print. 
Since both the chemistry and the proc
essing instruction (drum or tray) are 
used at existing room temperature, ab
solutely no temperature control of any 
kind is required. 

Simply find the processing times on 
the time/temperature chart and p rocess 
for the indicated times in STEP #1 
and STEP #2. 

TIME/TEMPERATURE CHART 

Room 
Temp. 
l08°F 
I00°F 

95°F 
9 1 °F 
87°F 
84°F 
82°F 
79°F 
77op 
74°F 
72op 
70°F 
68°F 

Processing Time (Min.) 
Step # 1 Step #2 

1 minute 
1 1h. minutes 
2 minutes 
21h. minutes 
3 minutes 
3 \/2 minutes 
4 minutes 
5 minutes 
6 minutes 
7 minutes 
8 minutes 
9 minutes 
10 minutes 

1 minute 
1 minute 
1 minute 
1 1h. minutes 
l \/2 minutes 
P h  minutes 
l lh minutes 
2 minutes 
2 minutes 
2 minutes 
21h. minutes 
21h minutes 
2 \/2 minutes 

AMBIENT TEMPERATURE 
DRUM PROCESSING 
Load the exposed paper into a clean 
Color by Beseler or other brand of 
processing drum and stand the drum 
on its feet on any reasonably level 
surface. Consult the TIME/TEMPER
ATURE chart and pour-in the required 
amount of STEP #1 chemistry at am
bient temperature. I MMEDIATELY 
begin continuous and vigorous agita
t i�n by rolling the drum from side · to 
side at the rate of one complete left 
to right cycle per second for the first 
20 seconds and thereafter at the rate 
of 30 cycles per minute for the re
mainder of the processing time. 

At the end of the recommended 
processing time, thoroughly drain the 
drum (shake i t  dry) and pour-in STEP 
#2. IMMEDIATELY begin continuous 
and vigorous agitation by rolling the 
drum from side to side at the rate of 
one complete left to right cycle per 
second for the first 20 seconds and 
thereafter, at the rate of 30 cycles per 
minute for the remainder of the proces
sing time. 

At the end of the recommended 
processing time, drain-out STEP #2. 
Processing is now complete. The print 
may be individually washed and dried 
at this time, or i t  may be placed in a 
holding tray, filled with ambient tem
perature water, to which may be added 
up to nine additional prints for sub
sequent "batch" washing and drying. 

OPTIONAL PRE-SOAK 
(for ambient temperature drum 
processing) 
If you wish to pre-soak (and pre-con
dition) the paper and then to process 
at ambient temperature, simply stand 
the drum on its feet and fill it with 1 6  
ounces o f  ambient temperature water. 
(32 ounces for 1 1  x 14 and 16 x 20 
drums) Rotate the drum for one min
ute and then drain-out ALL of the pre
soak water so as not to dilute the 
STEP # 1  chemistry. (Shake the drum 
absolutely dry.) 

Stand the drum on its feet and pour
in the required quantity of ambient 
temperature STEP #1 chemistry. Proc
ess according to instructions. 

( Continued on following page ) 
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ROOM 
TEMP. 

(Chemical 
Temp.} 

(F.) 

• 1 00° 

95° 

• 90° 

85° 

80° 

• 75° 

• 70° 

• 65° 

• 600 

• 55° 

50° 

OPTIONAL HEAT-SOAK 

(for high-temperature drum 
processing) 

If you wish to pre-soak the paper and 
to pre-heat the drum, just lay a straight
edge from the ROOM TEMPERA
TURE column to the DESIRED 
PROCESSING TEMPERATURE. The 

DESIRED 
PROCESS. 

TEMP. 

• 1 1 0° 

• 1 08° 

• 1 06° 

• 1 04° 

• 1 02° 

• 1 00° 

• 980 

• 96° 

• 94° 

• 92° 

• 90° 

• 88° 

• 86° 

• 84° 

• 82° 

• 80° 

• 78° 

• 76° 

• 74° 

• 72° 

• 70° 

• 680 

WATER 
TEMP. 

• 1 38° 
• 1 36° 
• 1 34° 
• 1 32° 
• 1 30° 
• 1 28° 
• 1 26° 
• 1 24° 
• 1 22° 
• 1 20° 
• 1 1 8° 
• 1 1 6° 
• 1 1 4° 
• 1 1 2° 
• 1 1 0° 
• 1 08° 
• 1 06° 
• 1 04° 
• 1 02° 
• 1 00° 
• 980 

• 96° 
• 94° 
• 92° 
• 90° 
• 88° 
• 86° 
• 84° 
• 82° 
• 80° 
• 78° 
• 76° 
• 74° 
• 72° 
• 70° 

point of intersectio� of the WATER 
TEMPERATURE Column indicate the 
correct temperature of the pre-soak 
water. 

Stand the processing drum on its 
feet and fill it with 1 6  ounces of pre
soak water of the required temperature. 
(32 ounces for 1 1  x 14 and 1 6  x 20 
drums) Rotate the drum for one full 

( Continued on following page) 
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minute and then drain-out ALL of the 
pre-soak water. (Shake the drum ab
solutely dry, so as not to dilute the 
STEP #1 chemistry.) 

Stand the drum on its feet and 
pour in the required quantity of am
bient temperature STEP #1 chemistry. 
Process according to instructions. 

2 MINUTE COLOR PRINTS 
IN  A DRUM 

Load the exposed paper into a clean 
and dry processing drum and stand the 
drum on its feet on a level surface. 
Heat the chemistry to 125°F (STEP # 1  
and STEP #2). Pour STEP # 1  into an 
ambient temperature drum and IM
MEDIATELY begin continuous and 
vigorous agitation by rolling the drum 
from side to side at the rate of one 
complete left to right cycle per second 
during the first 20 seconds and then at 
the rate of 20 left to right cycles during 
the remaining 40 seconds of processing 
time. 

Thoroughly drain the drum (shake 
it dry) and pour-in STEP #2. IMMED
IATELY begin continuous and vigor
ous agitation by rolling the drum from 
side to side at the rate of one com
plete left to right cycle per second dur
ing the first 20 seconds, then at the 
rate of thirty left to right cycles during 
the remaining 40 seconds of proces
sing time. Pour-out STEP #2. You're 
all done processing. 

RE-USABLE CHEMISTRY 
(DRUM PROCESSING) 

Beseler TWO-STEP Chemistry is re
usable up to four times within a period 
of a few hours. This lowers the cost 
of processing a color print in a drum. 

For each re-use (8 x 10 print or 
equivalent), add Yz oz. of fresh STEP 
#1 to the used STEP #1 and 112 oz. 
of fresh STEP #2 to the used STEP #2 
and increase processing times by 5 % 
(STEP #1 and STEP #2). Discard the 
exhausted chemistry after i t  has been 
used four times. (For larger print sizes, 
add 1 oz. fresh chemistry per 1 1  x 1 4  
print and add 2 oz. per 1 6  x 20 print. 
Always increase processing times 5 % 
per re-use regardless of print size.) 

8 x 10 PROCESS 
PRINTS STEP #1 STEP #2 TIME 

#1 Normal 
#2 + Y2 oz. + Yz  oz. + 5 %  
#3 + Yz  oz. + 112 oz. + 5 %  
#4 + Yz  oz. + Yz  oz. + 5 %  

TRAY PROCESSING AT 
AMBIENT TEMPERATURES 
Only two trays are required. Pour one 
quart of ambient temperature STEP # 1  
into an 8 x 1 0  tray and one quart of 
ambient temperature STEP #2 into a 
second 8 x 1 0  tray. (Use Yz gallon for 
1 1  x 14 trays and use one gallon for 
1 6  x 20 trays.) 

Consult the time/temperature chart 
for processing times in STEP #1 and 
STEP # 2. Use plastic or stainless steel 
print tongs to totally immerse the ex
posed sheet of paper face down into 
tray # 1 and agitate the print contin
uously for the recommended processing 
time. 

Use a second set of print tongs to 
totally immerse the print and to agi
tate it continuously in tray #2 for 
the recommended processing time. 

Use the tray #2 print tongs to lift 
the print out of the tray and allow it 
to drain back into tray #2 for 20 sec
onds. The print is now fully processed. 
Place it in a holding tray of tap water 
for eventual washing and drying, 10 
prints at a time. 

TWO MINUTE COLOR PRINTS IN  
A TRAY 

Achieve and maintain a chemical 
temperature of l 08 ° F  in tray #1 ·and 
tray #2. Use print tongs to totally im
merse the exposed sheet of paper face 
down into TRAY # 1  and agitate the 
print continuously for 1 minute. 

Use the print tongs to lift the print 
out of the tray by one edge and allow 
it to drain back into tray #1 for 20 
seconds, then drop the print face down 
into tray #2. (Do not allow the print 
tongs to come into contact with tray 
#2 or its contents.) 

Use a second set of print tongs to 
totally immerse the print and agitate it 
continuously for 1 minute in  tray #2. 

(Continued on following page) 
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Use the tray #2 print tongs to lift 
the print out of the tray and allow it 
to drain back into tray #2 for 20 sec-
onds. , 

The print is now fully processed and 
ready to be washed and dried. 

RE-USING THE CHEMISTRY 
(TRAY PROCESSING) 
After processing the first five 8 x 10 
prints, add 5 oz.  of fresh STEP #1 
chemistry to tray #1 and 5 oz.  of fresh 
STEP #2 to tray #2 and increase proc
essing time by 5 %  (Tray # 1  and Tray 
#2) for the next five prints. Continue 
to add 5 oz. of fresh chemistry to each 
tray and to increase processing time by 
an additional 5 % (both trays) for each 
additional five 8 x 1 0  prints which are 

• processed. (Add 10 oz. of fresh chem
istry for every five 1 1  x 14 prints and 
add 20 oz. for every five 16 x 20 
prints.) Increase processing times 5 % 
for each five prints, regardless of print 
size. 

Critical workers wishing to obtain 
the ultimate degree of uniformity may 
elect to add fresh chemistry and to 
adjust processing times after proces
sing each individual print. For each 
8 x 10 print add one oz. of fresh chem
istry to each tray and increase proces
sing times by 1 % in STEP #1 and in 
STEP #2. 

Partially used chemistry which has 
not been used to exhaustion may be 
stored in a pair of clean, empty bottles 
for subsequent re-use. (The keeping 
properties vary with the degree of oxi
dation caused by exposure to air while 
in the trays, and with the number of 
prints which have been processed.) 

DO NOT MIX PARTIALLY USED 
CHEMISTRY WITH FRESH CHEM
ISTRY, AS THE KEEPING PROP
ERTIES OF THE FRESH CHEM
ISTRY WILL BE GREATLY RE
DUCED! 

When used as directed, one gallon 
of chemistry will process up to 100 8 x 
1 0  prints or their equivalent. 

CHEMICAL CONTAMINATION 

The resulting print quality and the 
useful life of the two processing chem
icals depends upon the cleanliness of 
the equipment in which the chemicals 

are mixed, stored and used. The con
tamination of one chemical by the 
other is to be avoided, since it will  
seriously impair print quality. Take ex
treme care to avoid the contamination 
of STEP #1 by even the smallest 
quantity of STEP #2 during mixing, 
measuring or processing. Wash proc
essing drum, thermometer, etc., in run
ning water after each use in STEP #2. 

Label all STEP #2 containers, grad
uates, and other implements. Use them 
only for STEP #2; never with STEP 
#1 unless they have been thoroughly 
washed in running water. 

STREAKING OR STAINING 
Large amounts of  carry-over of  STEP 
#1 into STEP #2 caused by incom
plete draining of STEP # 1 ,  waiting 
too long before beginning agitation in 
STEP #2, or inadequate agitation dur
ing the first 20 seconds in STEP #2 
can result in blue streaks or stains. 

Drain thoroughly after STEP #1 and 
begin agitation in STEP #2 immedi
ately at the rate of one left-right cycle 
per second during the first 20 seconds 
and subsequently at the . rate of 30-40 
cycles per minute thereafter for the 
remainder of the processing time. If 
streaking or staining persists, add a 
brief cold water rinse in between 
STEPS #1 and #2. (3 oz. of 65°-70°F 
water; agitate for 5-10 seconds. Drain 
and repeat a second time.) 

TROUBLE SHOOTING 

Uneven Development: 
1. Not enough solution (STEP #1) .  
2. Rolling (agitation) surface not level. 
3. Waited too long before beginning 

agitation (STEP #1).  
4. Agitation rate too slow during first 

20 seconds (STEP #1).  
5. Inconsistent agitation (STEP #1).  

Localized Blue Streaks or Stains: 
1. Waited too long before beginning 

agitation (STEP #2). 
2. Agitation rate too slow during first 

20 seconds (STEP #2). 
3. Inconsistent agitation (STEP #2). 
4. Insufficient drain (STEP #1):  Di;ain 

thoroughly or add a cold water 
rinse after STEP #1 .  

( Continued on following page) 
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Cyan Cast Over Entire Print 
(Cyan Borders): 

'
1 .  Step #1 is contaminated: Wash all 

utensils in cold water and mix fresh 
STEP # 1 .  

2. Print exposed t o  B & W safelight. 

Pinkish Cast Over Entire Print 
(Pink Borders): 
1. Step #2 is contaminated: Wash all 

utensils in cold water and mix fresh 
STEP #2. 

Yell ow or Reddish Areas: 
1 .  Paper is light-fogged. 

Blue Splotches on Face of Print: 
1 .  Trace quantities of STEP # 1  

trapped between drum walls and 
back of paper: 1) Use a cold water 
rinse after STEP # 1 .  

Color Shift When Re-using Chemistry: 
1 .  Forgot to add Y2 oz. fresh STEP 

#1 and 1h oz. STEP #2 for each 
re-use in a drum (8 x 1 0  prints). 

2. Forgot to add 1 oz. fresh STEP # 1  
and 1 oz. fresh STEP # 2  for each 
re-use in a tray (8 x 1 0  prints). 

Density Shift (Lighter) When Re-using 
Chemistry: 
1 .  Forgot to increase processing time 

5 % for each re-use in a drum. 
2. Forgot to increase processing time 

5 %  for each five prints processed 
in a tray. 

WIDE TOLERANCE 

All processing times quoted represent 
actual processing times with continuous 
agitation at the recommended rates. To 
these actual processing times you must 
add the "drain and fill" times in  drum 
processing and the "drain" time in tray 
processing (about 20 seconds with 
either method). 

Shorter processing times are not rec
ommended but longer times (up to 25 % 
longer in STEP #1 and up to 100% 
longer in STEP #2) will have virtually 
no adverse effect. 

PRINT WASHING 
If  you prefer to wash each print in
dividually immediately after proces
sing it, wash for 3 1/2  minutes at ap
proximately 86°F. There is certainly 

no necessity to take the time to wash 
each print immediately after it has 
been processed. As an alternative, up 
to 10 prints may be processed and 
then placed into a holding tray filled 
with ambient temperature water until 
ready to wash. All 1 0  prints may then 
be washed together for double the 
time recommended for washing one 
print at a time. 

D RYING 
Dry prints in accordance with the rec
ommendations of the paper manufac
turer. No special drying procedure is 
required for prints processed in Color 
by Beseler TWO-STEP chemistry. 

GOOD PRINT PERMANENCE 
Color papers processing i n  Color by 
Beseler TWO-STEP Chemistry and 
washed according to directions have 
excellent fade-resistant properties. It 
should be noted however, that all color 
dyes will fade in time, if exposed to 
intense or prolonged light and no claim 
or guarantee as to specific fade-resis
tance is made for COLOR BY BES
ELER, TWO-STEP chemistry. 

LONG STORAGE LIFE 

Unopened packages of Color by Beseler 
TWO-STEP color chemistry are guar
anteed to ·be good for use for one full 
year from date of purchase. Store un
opened chemistry in a dry place at 
normal room temperature. Do not re
frigerate or freeze it. 

Once mixed, the liquid chemistry 
has a useful life of 8- 10  weeks when 
stored in well-filled, tightly · capped 
brown glass bottles. 

MIXING INSTRUCTIONS: 
ONE QUART SIZE 

Mix contents of STEP #1 Package 
as follows: 
A. Dissolve Part "A" into 24 oz. of 

water at 77°F. Stir very thoroughly. 
B.  Add Part "B" and stir until dis

solved. 
C. Add Part "C" and stir until dis

solved. 
D. Add sufficient additional water at 

77 ° F  to make a total of one quart 
(32 oz.). Stir until uniform. 

(Continued on following page) 
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Mix contents of STEP #2 Package 
as follows: 
A. Dissolve Part "A" into 24 oz. of 

water at 77 ° F. Stir thoroughly. 
B. Add Part "B" and stir until dis

solved. 
C. Add sufficient additional water at 

77°F to make a total of one quart 
(32 oz.). Stir until u niform. 

NOTE: The quart of TWO-STEP 
chemistry is now ready for immediate 
use. 

MIXING INSTRUCTIONS: 
ONE GALLON SIZE 

Mix Contents of STEP #1 Package 
as follows: 
A. Dissolve Par:t . "A" into 3 quarts 

(96 oz.) of water at 7 7° F. Stir very 
thoroughly. 

B. Add Part "B" and stir until dis
solved. 

C. Add Part "C" and stir until dis
solved. 

D. Add sufficient additional water at 
77°F to make a total of one gallon 
128 oz.). Stir until u niform. 

Mix contents of STEP #2 Package 
as follows: 
A. Dissolve Part "A" into 3 quarts 

(96 oz.) of water at 7 7 ° F. Stir 
thoroughly. 

B. Add Part "B" and stir until dis
solved. 

COLOR BY BESELER COLOR 
PRINTING FILTER SET 

Filter Sets consist of a complete set  of 
22 acetate printing filters in 3" x 3" and 
5Y2" x :5Y2" sizes. Used for subtractive 
color printing, the 5Y2" filters will fit  
the filter drawer of a Beseler 23C and 
most other medium format enlargers. 
The 3" filters will fit most smaller en
largers. 

Each. kit contains seven gradations 
of density (for a filter range of 2.5 
and 1 57 .5) in each of three colors: 
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C. Add sufficient additional water at 
77�F to make a total of one gallon 
(128 oz.). Stir until u niform. 

NOTE: The gallon of TWO-STEP 
Chemistry is now ready for immediate 
use. 

SPECIAL NOTE: It is not necessary 
to use distilled water for mixing Beseler 
TWO-STEP color chemistry. Use nor
mal tap water. However, if your local 
water supply contains large quantities 
of minerals, dissolved metals or chem
ical impurities, superior results will be 
obtained by using a BESELER WATER 
FILTER. 

CAUTION 

Harmful if taken internally. If acci
dentally swallowed, induce vomiting 
and call a physician at once. Keep out 
of eyes and cuts or open wounds (wear 
rubber gloves). Some people may be 
adversely affected as a result of con
tact. If skin irritation or inflammation 
occurs, rinse the affected area immedi
ately with a solution of 2 %  acetic acid 
and water and follow by washing in 
running water. 
(NOTE: Ordinary household vinegar 
may be substituted for the acetic acid.) 
KEEP THIS AND ALL OTHER PHO
TOGRAPHIC CHEMICALS OUT OF 
THE REACH OF CHILDREN. 

cyan, magenta, and yellow. A UV 
(Ultra-violet absorption) filter is in
cluded in each set. 

Used in conjunction with the Color 
by Beseler subtractive calculator, these 
color printing filters are all you need 
to expose a perfectly color-balanced 
print, no matter what the color values 
of the original negative. Filters come 
in a convenient file storage box for 
easy access. 
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BESELER ULTRAFIN FD1 

A specially formulated developer de
signed to give best results with low and 
medium speed roll films, UltraFin FD l 
is a surface-type compensating devel
oper with a film speed increase. Surface 
development, development of only the 
very top layer of the film, enhances the 
inherent fine grain structure of modern 
films. Negatives will have high acutance 
and exceptional sharpness. UltraFin 
FDl's compensating formulation keeps 
density from rapidly building up in the 
highlights of the negative, while con
tinuing development in the shadow 
areas. The result is negatives that are 
very easy to print on a normal grade 
of paper even if the brightness range 
(contrast) of the scene is greater than 
normally encountered. 

High speed films should only be pro
cessed in UltraFin FDl if the exposures 
were made of extremely contrasty sub
ject matter. UltraFin FD2 is especially 
formulated for surface-type compen
sating development of high speed film 
exposed within a normal to high con
trast range. 

EXPOSURE 
Film to be processed in UltraFin FD l 
should be exposed at higher than the 
normal manufacturer's recommenda
tions. The Exposure Index listed for a 
particular film is a recommendation 
only. Tests with your equipment will 
help you to determine the best Expo
sure Index to produce the results you 
prefer. Over-exposure will lead to dense 
negatives, less fine grain, less detail and 
prints of reduced quality. Underexpo
sure will lead to less shadow detail and 
prints of higher contrast. Delicate nega
tives properly exposed and developed are 
desirable. Check the development chart 
for specific Exposure Index recommen-
dations. 

· 

D EVELOPMENT 
UltraFin FDl developer is designed for 
one use only. Once used, the exhausted 
developer should be discarded. One 
complete bottle of UltraFin FD 1 con
centrate should be added to water to 
make 16 ounces of working solution. 
This working solution should be used 
2-3 hours after mixing. For the proces
sing of one roll of film in 1 6  ounces 

of solution, read development times 
from the one roll column. When pro
cessing two rolls simultaneously, or the 
second roll of two consecutive rolls, 
read development times from the two 
rolls column. 

For single reel 3 5mm and subminia
ture tanks, pour out 112 of the contents 
of a bottle of UltraFin FD l and mix 
with water to make 8 ounces of solu
tion. This working strength solution 
should be used only once. The remain
der of concentrated developer will keep 
for a few weeks if the bottle is filled 
to the top with water and recapped. 
NOTE: Follow development time rec
ommendations listed on "2 rolls" col
umn. 

Add Water to Make 

112 bottle 8 oz. solution (250ml) 

bottle 16 oz. solution (500 ml) 

bottle 20 oz. solution*(625 ml) 

*For 220 roll film tanks requiring 20 
oz. solution. Process for 20% more 
than development times listed on "two 
rolls" column. 

Experience shows that the best de
velopment occurs in a roll film inver
sion tank. Agitation should be three 
inversions of the tank after pouring in 
the developer. Then rap the tank on a 
hard surface or table top to dislodge 
any air bubbles that may be on the film 
surface. For the next two minutes of 
development time, invert the tank once 
every 30 seconds. For the remainder of 
the development time, invert the tank 
once per minute. 

Development should be followed by 
a 30 second rinse in a good stop bath. 
Use of a stop bath guarantees that film 
development will not continue beyond 
the recommended development time. 
The film should be fixed in a fresh fix
ing bath for twice the time it takes the 
film to clear. Delicate negative detail 
may be destroyed by fixing times much 
longer than necessary. Use of Beseler 
UltraClear HCA hypo clearing agent 
will greatly reduce film washing times. 
Beseler Ultra Wet speeds drying, kills 
bacteria and fungus, and makes the film 
dust repellent, due to an anti-static 
formulation. 

( Continued on following page) 
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"One Roll" is: 

One 1 3 5-20 
One 1 3 5-36 
One 120 
One 126 
One 1 10 

"Two Rolls" are: 

JWO 1 3 5-20 
Two 1 3 5-36 
Two 1 26 
Two 120 
One 220 
The second roll of two 
consecutive rolls in 1 6  oz. 
of solution 

For best results and greatest con
sistency, keep all chemistry and wash 
water within 10°F or less. Recom
mended developer temperature for high
est quality is 68°F or 72°F. 

Extremely accurate control of subject 
contrast and tonal reproduction can be 
accomplished with UltraFin FD l and 
UltraFin FD2. 

BESELER UL TRAFIN FD2 

A specially formulated developer de
signed to give best results with low and 
medium speed roll films, UltraFin 2 
is a surface-type compensating devel
oper with a film speed increase. Surface 
development, development of only the 
very top layer of the filmfi enhances the 
inherent fine grain structure of modern 
films. Negatives will have high acutance 
and exceptional sharpness. UltraFin 
FD2's compensating formulation keeps 
density from rapidly building up in the 
highlights of the negative, while con
tinuing development in the shadow 
areas. The result is negatives that are 
very easy to print on a normal grade 
of paper even if the brightness range 
(contrast) of the scene is greater than 
normally encountered. 

Low speed, fine grain films should be 
processed in Beseler UltraFin FD l .  

EXPOSURE 
Film to be processed in UltraFin FD2 
should be exposed at higher than the 
normal manufacturer's recommenda
tions. The Exposure Index listed for a 
particular film is a recommendation 
only. Tests with your equipment will 
help you to determine the best Expo-

NOTE: The normal color of the de
veloper concentrate is yellow or light 
brown. The working strength developer 
solution should be clear and colorless. 
If the working strength solution is dis
colored, it is oxidized and should be 
discarded. The developing tank and 
reels should be regularly cleaned. If 
the tank and reels are not cleaned of 
chemical residues, films developed in 
them may have higher than normal fog 
levels. 

CAUTION 
Harmful if taken internally. If acci
dendentally swallowed, call physician at 
once. Keep out of eyes and cuts or 
open wounds. (Wear rubber gloves.) If 
skin irritation or inflammation occurs, 
discontinue use and consult physician. 
Keep all photographic chemicals out of 
the reach of children. Contains: Sodium 
sulfite and hydroquinone. 

sure Index to produce the results you 
prefer. Over-exposure will lead to dense 
negatives, less fine grain, less detail and 
prints of reduced quality. Underexpo
sure will lead to less shadow detail and 
prints of higher contrast. Delicate neg
atives properly exposed and developed 
are desirable. Check the development 
chart for specific Exposure Index rec
ommendations. 

DEVELOPMENT 
UltraFin FD2 developer is designed for 
one use only. Once used, the exhausted 
developer should be discarded. One 
complete bottle of UltraFin FD2 con
centrate should be added to water to 
make 16 ounces of working solution. 
This working solution should be used 
within 15 minutes after mixing. For 
the processing of one roll of film in 1 6  
ounces o f  solution, read development 
times from the one roll column. When 
processing two rolls simultaneously, or 
the second roll of two consecutive rolls, 
read development times from the two 
rolls column. 

Experience shows that the best de
velopment occurs in a roll film inver
sion tank. Agitation should be three 

( Continued on following page) 
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inversions of the tank after pouring in 
the developer. Then rap the tank on a 
hard surface or table top to dislodge 
any air bubbles that may be on the film 
surface. For the next two minutes of 
development time, invert the tank once 
per 30 seconds. For the remainder of 
the development time, invert the tank 
once per minute. 

Development should be followed by 
a 30 second rinse in a good stop bath. 
Use of a stop bath guarantees that film 
development will not continue beyond 
the recommended development time. 
The film should be fixed in a fresh fix
ing bath for twice the time it takes the 
film to clear. Delicate negative detail 
may be destroyed by fixing times much 
longer than necessary. Use of Beseler 
UltraClear HCA hypo clearing agent 
will greatly reduce film washing times. 
Beseler UltraWet speeds drying, kills 
bacteria and fungus, and makes the film 
dust repellent, due to an antistatic for
mulation. 

For best results and greatest consis
tency, keep all chemistry and wash 

BESELER UL TRAFIN FDS 

UltraFin FD5 is a specially formulated 
developer designed to give high resolu
tion, generally normal film speeds, a 
tight, sharp grain pattern and a long 
tonal scale. It will help produce nega
tives with good acutance and maximum 
sharp detail in big enlargements for 
sharpness. UltraFin FD5 gives crisp, 
scenics, exhibition prints, scientific pho
tography and general use. 

High, moderate, and slow speed films 
can be processed with equally good re
sults in UltraFin FD5. Many films to 
be processed in UltraFin FD5 should 
be exposed at their normal speed rat
ings. Some films when processed in Ul
traFin FD5 should be exposed at higher 
than normal speed ratings. Each recom
mended speed rating has been indi
vidually determined to produce superior 
negative quality for that particular film. 
Read the Exposure Index chart BE
FORE exposing your film. 

water within l0°F or less. Recom
mended developer temperatures for op
timum results are 68°F and 7 1 °F. 

Extremely accurate control of sub
j ect contrast and total reproduction can 
be accomplished with UltraFin FDl 
and UltraFin FD2. 

NOTE: If the developer concentrate 
is dark yellow or brown, it is oxidized 
and should be discarded. The develop
ing tank and reels should be regularly 
cleaned. If the tank and reels are not 
cleaned of chemical residues, films de
veloped in them may have higher than 
normal fog levels. 

CAUTION 

Harmful if taken internally. If acci
dendentally swallowed, call physician at 
once. Keep out of eyes and cuts or 
open wounds. (Wear rubber gloves.) If 
skin irritation or inflammation occurs, 
discontinue use and consult physician. 
Keep all photographic chemicals out of 
the reach of children. Contains: Sodium 
sulfite and hydroquinone. 

NOTE: The Exposure Index listed 
for a particular film is a recommenda
tion only. Tests with your equipment 
will help you to determine the best Ex
posure Index to produce the results you 
prefer. Overexposure will lead to dense 
negatives, more apparent grain, less de
tail, and prints of reduced quality. 
Underexposure will lead to less shadow 
detail and weak looking p rints of higher 
contrast. Delicate negatives properly ex
posed and developed are desirable. 

M IXING INSTRUCTIONS 
UltraFin FD5 developer is designed for 
one use only. Once used, the exhausted 
developer should be discarded. UltraFin 
FD5 can be used at two different dilu
tion rates, 1 : 1 5 ad 1 : 30.  

1 :1 5  DILUTION 
The 1:  15  dilution rate is recommended 
for all general processing use. 

( Continued on following page) 
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1:15 DILUTION CHART 

UltraFin FDS Add Water to Make Develop at 

Y2 bottle 
1/2 bottle 
1 bottle 
1 bottle 

8 oz. (250 ml) solution 
10 oz. (300 ml) solution 
1 6  oz. (500 ml} solution 
20 oz. (600 ml) solution 

listed times 
listed times+20% 
listed times 
listed times +20% 

One complete bottle ( 1  oz.) of Ultra
Fin FD5 concentrate can be added to 
water to make 1 6  oz. or 20 oz. of 1: 1 5  
working solution. This working solution 
should be used within 2 to 3 hours 
after mixing. For the processing of one 
roll of film in 16 oz. of solution, read 
development times from the "one roll" 
column. When processing two rolls sim
ultaneously or the second roll of two 
consecutive rolls in the 1 6  oz. of solu
tion, read development times from the 
"two rolls" column. If your processing 
tank requires 20 oz. of solution, in
crease the development times listed in 
the "one roll" and "two rolls" columns 
by 20 % .  

To make a 1 : 1 5  working solution for 
single reel 35mm and subminiature 
tanks, pour out Y2 of the contents of a 
bottle of developer concentrate and mix 
with water to make 8 oz. of solution. 
This working strength solution can be 
used to process one roll of film at the 
times listed in the "one roll" column 
and a second roll of film at the times 
listed in the "two rolls" column. If 
your processing tank requires 10 oz. 
of solution, increase the listed develop
ment times by 20 % .  The remainder of 
the concentrated developer will keep 
for a few weeks if the bottle is filled 
to the top with water and re-capped. 
1:30 Dilution 
UltraFin FD5 can be used at a 1 : 30 
dilution rate as a slightly finer grain, 
soft working, compensating developer 
primarily for slow speed films. It can 
also be used for moderate or high 
speed films exposed in high contrast 
situations. 

UltraFin FD5 used at a 1 :30 dilution 
rate has the capacity to develop a max-

1:30 DILUTION CHART 

imum of one roll of film per 8 oz. of 
solution. In multi-reel tanks, each roll 
of film requires at least 8 oz. of solu
tion-2 rolls in 1 6  oz., 4 rolls in 32 oz. 

For large multi-reel film tanks, one 
bottle (1 oz.) of UltraFin FD5 con
centrate should be addi!d to water to 
make 32 oz. of solution. For medium 
sized developing tanks, one-half bottle 
(Y2 oz.) of UltraFin FD5 should be 
added to water to make 16 oz. of solu
tion. For single reel developiqg tanks, 
14 oz. (7 .5 ml} can be car�fully mea
sured in a calibrated graduate and 
mixed with water to make 8 oz. of solu
tion. 

Do not attempt to reuse 1 :30 work
ing strength solution for a second c· on
secutive ro!! of film. Read aH. develop
ment time information from the 1 :30 
dilution chart. 
DEVELOPMENT 
Experience shows that the most even 
and consistent development occurs in 
an inversion-type roll film tank. Agita
tion should begin with three inversions 
of the tank after pouring in the work
ing solution developer. Then rap the 
tank on a hard surface or table top to 
dislodge any air bubbles that may be 
on the film surface. For the next two 
minutes of development time, invert the 
tank once every 30 seconds. For the 
remainder of the development time, in
vert the tank once per minute. 

AGITA'{ION PROCEDURE 

Pour in developer --> Invert 3 times, 
then rap. 

Next 2 minutes --> 1 inversion per 30 
seconds 

Remainder of time --> 1 inversion per 
minute 

UltraFin FDS Add Water to Make Develop at 

14 bottle* 
l/2 bottle 
1 bottle 

8 oz. (250 ml) solution 
16 oz. (500 ml) solution 

32 oz. (1000 ml) solution 

* %  oz. (7.5 ml) measure carefully! 
( Continued on following page) 
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1:30 DILUTION DEVELOPING TIME IN MINUTES 

One Roll 

Exposure (18°C) (20°C) (22°C) (24°C) 
Film Index . 64°F 68°F 72°F 75°F 

Agfapan 25 32 1 1 1 0  9 8 

Agfapan 1 00 1 2 5  1 3  1 2  1 0\12 9 

Agfa IF 1 7  1 00 1 9  1 7  1 51/2 1 3  

Agfa ISS 200 

Ilford Pan F 80 1 1 10 9 8 

II ford FP4 200 1 3  1 2  10\12 9 

II ford HP4 400 

Panatomic-X 32 121/4 1 1  1 0  8 \1.i  

Plus-X 1 25 22 20 1 8 1 5  

Tri-X 800 

Verichrome 1 60 

Infrared 

Hi Speed Infrared 1 3  1 2  10 1/z 9 

24 7 5 Recording 1 600 

*Note: If film is accidentally exposed at normal ASA speed, reduce development 
time by 20% 

( Continued on following page ) 
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"One Roll" is: 
One 1 35-20 
One 1 35-36 
One 1 20 
One 126 
One 1 10 

"Two Rolls" are: 

Two 1 3 5-20 
Two 1 3 5-36 
Two 126 
Two 1 20 
One 220 

Development should be followed by 
a 30 second rinse in a fresh stop bath. 
Use of a stop bath guarantees that film 
development will not continue beyond 
the recommended development time. 
The film should be fixed in a fresh fix
ing bath. for twice the time it  takes the 
film to clear. Fix in Beseler UltraFix, 
a high capacity rapid fixer, for 3-5 min
utes. With any fixer, do not overfix. 
Delicate negative detail may be des
troyed by fixing times much longer 
than necessary. 

Use of Beseler UltraClear HCA hypo 
clearing agent will greatly reduce film 
washing times while also insuring su
perior image permanence. Beseler Ul
tra Wet speeds drying, kills bacteria and 
fungus, and makes the film dust-repel-

BESELE R UL TRAFI N FD7 
WITH REPLENISHER 
UltraFin FD7 is an exceptional devel
oper designed to produce maximum 
effective film speed with excellent shad
ow detail. Film processed in UltraFin 
FD7 will have fine grain, good acut
ance, smooth tonality, and a compen
sating effect with high contrast subjects. 
UltraFin FD7 is an excellent general 
purpose developer for all types of pho
tography. 

The FD7 replenisher tablets supplied 
with this chemistry are an easy, con
venient way to maintain constant devel
oper activity, uniform emulsion speed 
and total range, and identical processing 
times for each roll of film processed. 
EXPOSURE INDEX 

High, moderate, and low sensitivity 
films can be processed with equally 
good results in UltraFin FD7. Films to 
be processed in  UltraFin FD7 should 
be exposed at the Exposure Index rec
ommendation shown on the develop
ment chart. Read the Exposure Index 
recommendation BEFORE exposing 
your film. This Exposure Index recom-

or the second roll of two 
consecutive rolls of film. 

lent due .to an anti-static formulation. 
For the best results and greatest con

sistency, keep all chemistry and wash 
water within 5 ° F  (2°C) or less. 

NOTE: If the working solution is 
dark yellow or brown, the concentrate 
is oxidized and should be discarded. 

CAUTION 

Harmful if taken internally. If acci
dentally swallowed, call physician at 
once. Keep out of eyes and cuts or 
open wounds. (Wear rubber gloves.) If 
skin irritation or inflammation occurs, 
discontinue use and consult physician. 
Keep all photographic chemicals out of 
the reach of children. Contains: Sodium 
sulfite and hydroquinone. 

mendation will produce a normally ex
posed negative with excellent shadow 
detail for a normal subject contrast 
range between 1 :20 and 1 : 1 00. * 

*For subject contrast ranges greater 
than 1 : 100 or less than 1 :20, the Ultra
Fin Technique should be applied. The 
UltraFin Technique is a method of 
contrast compensation by adjustment 
of exposure and development. 

Each Exposure Index recommenda
tion has been individually determined 
to be correct for that particular film 
when exposed with a properly function
ing camera. These negatives will print 
with a condenser enlarger on a #2 or 
#3 grade paper. 

NOTE: The Exposure Index listed 
for a particular fi lm is a recommenda
tion only. Tests with your equipment 
will help you to determine the best Ex
posure Index to produce the results you 
prefer. Overexposure will lead to dense 
negatives, more apparent grain, and 
reduced highlight detail. Underexposure 
will lead to less shadow detail and 
weak looking prints of higher contrast. 
Delicate negatives properly exposed and 
developed are preferred. 

( Con tinued on following page) 
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MAXIMUM EXPOSURE INDEX 

Maximum 
Exposure 

Film Index 

JI ford HP4 1 600 

Plus-X 400 

Tri-X 1 600 

Royal-X 1250 

2475 Recording 1 000 

MAXIMUM EXPOSURE INDEX 
A special MAXIMUM EXPOSURE 

INDEX film speed is shown on a sepa
rate development chart for certain high 
speed films only. This MAXIMUM 
EXPOSURE INDEX should be used 
only when required-surveillance pho
tography, low subject contrast ( 1 : 1 6  or 
less), astrophotography, and available 
light situations. Do not use for general 
photography. Grain size and negative 
contrast will be higher than normal 
when using this recommendation. Use 
your exposure meter accurately. Brace 
the camera or use a tripod when ex
posing the film at slow shutter· speeds. 
Blurry, out of focus, or dense nega
tives will print with more apparent 
grain than pictures made from sharp, 
properly exposed negatives. 

DEVELOPMENT 
Practical experience shows that the 
most even and consistent development 
is  produced by using an inversion-type 
roll film tank. 

Use an accurate thermometer to mea
sure the temperature of the UltraFin 
FD7. Find the correct processing time 
for this temperature on the DEVEL
OPMENT CHART. The recommended 
development temperature for best re
sults is 68°F to 72°F (20°C to 22°C). 
The temperature of the solution can be 
raised or lowered by using a water 
bath. Put all processing chemicals in 
the water bath and regulate the water 
temperature to produce the desired 
chemical temperature. In-between agi
tation cycles, put the developing tank 
in the water bath also. 

(20°C) (22°C) 
68°F 72°F 

1 8  1 6  

1 7  1 4  

1 7  1 4  

1 2  1 0  

1 8  1 6  

If  one roll o f  film i s  being processed 
in a multi-reel tank, fill the rest of the 
tank with empty reels to avoid possible 
over-agitation during development. Pour 
in sufficient UltraFin FD7 (See Mixing 
Instructions) to fill the tank and imme
diately start the timer. Agitation should 
begin with three gentle inversions of 
the tank. Rap the tank bottom on a 
table to dislodge any air bubbles that 
may be on the film surface. For the 
next two minutes of development time, 
gently invert the tank once every 30 
seconds. For the remainder of the de
velopment time, invert the tank once 
per minute. 

AGITATION PROCEDURE 

Pour i n  Developer 4 Invert tank 3 
times, then rap 

Next 2 minutes 4 1 inversion per 
30  seconds 

Remainder of time 4 l inversion per 
minute 

About 15 to 30  seconds before the 
end of the processing time, begin drain
ing the UltraFin FD7 from the tank 
into its storage bottle. Shake the tank 
to help it drain completely. When you 
have finished processing this film, the 
UltraFin FD7 developer should be re
plenished. 

Development should be followed im
mediately by a 30 second rinse in a 
fresh stop bath (2 % acetic acid). Agi
tate continuously. 

( Continued on following page ) 
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DEVELOPMENT CHART (MINUTES) 

Film 

Agfapan 25 

Agfapan 1 00 

Agfapan 400 

Agfa IF 1 7  

Agfa ISS2 1 

Agfa ISU27 

Ilford Pan F 

Ilford FP4 

Ilford HP4 

Panatomic-X 

Plus-X 

Plus-X Prof. 

Tri-X 

Tri-X Prof. 

Yerichrome Pan 

Royal-X 

Hi-speed Infrared 

2475 Recording 

Index 
Exposure 

25 

1 00 

400 

40 

200 

800 

1 00 

250 

800 

50 

200 

800 

800 

250 

1 250 

1 25 

800 

Use of a stop bath guarantees that 
film development will not continue be
yond the recommended processing time. 
The film should be fixed in a fresh fix
ing bath for twice the time it takes the 
film to clear. If you 're using Beseler 
UltraFix, a high capacity rapid fixer, 
fix with continuous agitation for 3-5 
minutes. With any fixer, do not overfix. 
Delicate negative detail may be · des
troyed by fixing times much longer 
than necessary. 

(18°C) 
64°F 

1 1  

1 6.5  

13  

1 3  

1 3  

20 

9 

17 .5  

1 6.5 

9 

1 3  

13  

1 1  

1 1  

1 5 .5 

1 1  

9 

1 6 .5 

(20°C) 
68°F 

1 0  

1 5  

1 2  

1 2  

1 2  

1 8  

8 

1 6  

1 5  

8 

1 2  

1 2  

JO 

1 0  

1 4  

JO 

8 

1 5  

(22°C) 
72°F 

9 

1 3 . 5  

1 1  

1 1  

9 .5  

1 4.5 

7 .2  

1 4.5 

1 3 .5 

6.5 

1 1  

1 1  

9 

9 

1 1  

�.5 

12 

(24°C) 
75°F 

7.5 

1 1  

9 

9 

7 

1 1  

6 

1 2  

1 1  

5 

9 

9 

7.5 

7 .5  

8 .5  

6 

5 

9 

Use of Beseler UltraClear HCA hypo 
clearing agent after the fixer will greatly 
reduce film washing times while also 
insuring superior image permanence. 
Beseler UltraWet speeds drying, kills 
bacteria and fungus, and makes the film 
dust-repellent due to an anti-static for
mulation. 

For the best results and greatest con
sistency, keep ali chemistry and wash 
water within 5°F (2°C) or less of the 
developer temperature. 

( Continued on following page ) 
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REPLENISHMENT 
After processing the first film and each 
additional film up to 9 rolls, crush one 
replenisher tablet per roll of film and 
stir it into the stock solution. Stir the 
chemistry for Y2 - I  minute and let stand. 
The replenisher will go into solution 
slowly but dissolve fully with time. 

If the replenished UltraFin FD7 
must be used immediately after re
plenishment and the replenisher tablet 
hasn't fully dissolved, use the solution 
anyway. The undissolved replenisher 
will not harm the film in any way and 
will dissolve during processing. 

For Each Add Per Roll Processed 

126 1h tablet 

1 3 5-20 Y2 tablet 

1 35-36 1 tablet 

1 20 1 tablet 

220 2 tablets 

After processing the ninth roll of 
film in UltraFin FD7, crush and dis
solve two replenisher tablets. The capa
city of 32 ounces ( I  liter) of UltraFin 
FD7 with replenishment is a maximum 
of 10 rolls of 135-36 or 120 film. 

M IXING INSTRUCTIONS 
While stirring, add the contents of the 
package labelled PART A to 25 ounces 
(800 ml) of water between 85°F and 
1 00° F (3 0°C-3 8 ° C) .  Stir until the pow
der is fully dissolved. Next add the 
contents of the package labeled PART 
B and mix well. Stir to mix the pow
ders into solution. Do not shake the 
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bottle or mix air into the solution. Add 
water to bring the solution volume u p  
t o  32  ounces (1  liter). The mixed Ultra
Fin FD7 can be used immediately. 

Ordinary tap water may be used in 
most cases to make working strength 
UltraFin FD7. If you have experienced 
bad water problems (particles, minerals, 
or unusual · PH) in the past, use of a 
Beseler Water Filter to remove these 
impurities is advisable. Distilled water 
is not required but can be used to mix 
this chemistry. 

Store the mixed UltraFin FD7 in 
full, tightly capped brown glass bottles 
for the best keeping properties. Mixed, 
properly replenished UltraFin FD7 will 
have a storage life of several months. 
In partly full bottles, the maximum 
storage life can be attained by using 
Color by Beseler XDL Spray. XDL 
Spray is an inert, heavier-than-air gas 
that extends developer life. Add XDL 
Spray into the mouth of the storage 
bottle to force air out and prevent pre
mature oxidation of the solution. 

Stored and replenished UltraFin FD7 
may become yellowish or cloudy. This 
is quite normal and does not i ndicate 
a problem of ay kind. 

CAUTION 
Harmful if taken internally. If acci
dentally swallowed, call physician at 
once. Keep out of eyes and cuts or 
open wounds. (Wear rubber gloves.) If 
skin irritation or inflammation occurs, 
discontinue use and consult physician. 
Keep all photographic chemicals out of 
the reach of children. Developer con
tains: Hydroquinone, an aminophenol 
derivate and sodium sulfite. Replenisher 
contains: Hydroquinone. 
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EDWAL SCIENTIFIC PRODUCTS CORP. 

EDWAL FOTOTI NTS 

Edwal Fototints consist of a set of 
twelve scientifically selected dyes for 
retouching color films and prints, and 
for imparting color to slides and movie 
titles. They have been formulated and 
tested for use in audiovisual photo
graphic and graphic arts applications. 

AVAILABILITY 
1 oz. and 4 oz. glass bottles. 

COLORS 
Red, green, blue, magenta, cyan, yel
low, amber, orange, violet, ol ive, 
brown, gray. 

CHARACTERISTICS 
Edwal Fototints are strongly absorbed 
by gelatin causing the dye to be very 
efficiently used. For this reason, they 
may be used at d i lutions up to I :50.  
They require no pre-conditioner, and 
leave no residue on the surface after 
application. The colors are clear and 
saturated, and colors can be mixed to 
obtain any desired tint. For projection 
slides or other projected photo-visuals, 
visual inspection of dye intensities can 
be used to determine screen effect. 
The dye colors can be reproduced 
easily on color film without color-dis
tortion, an important point where dup
lication of transparencies is required. 

RETOUCHING COLOR FILMS 
AND PRINTS 
Edwal Fototints are used to alter colors 
on color films (negative or positive) 
and color prints, using standard re
touching m�hods. Sable brushes, ob
tainable at  any art supply store, should 
be used in sizes 0, I ,  3 ,  or 3 .  Pinholes 
and dust spots can be eliminated by 
careful application of the appropriate 
color. It is best to use a dilution of 
Fotoprint that is somewhat lighter than 
the color to be matched. Additional 
color can be applied by successive 
treatments, until the nearby background 
color is matched. Control over the sat
uration of color can be easily achieved 
by the degree of dil ution that is  used 
for any given situation. If, by some 

miscalculation, the added color is too 
dark, excess color can be removed by 
adding a l i ttle Edwal Film, G lass and 
Chrome Cleaner, or 5% ammonia 
solution. Ektacolor prints have a 
slight bluish color when wet. For this 
reason i t  is best to wait unti l  the print 
is dry before attempting to retouch. 
Avoid the use of a wetting agent, be
cause this may result in the spreading 
of Fototint into areas where it is not 
desired. 

TINTING AND TONING 
B&W FILMS 
Black-and-white films and prints can be 
toned with Edwal Color Toners, 
washed, dried and then ti nted with Ed
wal Fototints. Then entire print can be 
i mmersed in a 1 :50 solution, or by 
applying the desired tint to a dry print 
by the brush-on method. When using a 
brush, the solution should be at lea�t 
1 : 1 0, because the tint is strongly ab
sorbed by the gelatin and paper base. 
It is  advisable to experiment upon a 
scrap transparency or print on th!) 
same material before applying the dye 
to your finished work. 

Two-color movie titles can be made 
by toning a strip of black-and-white 
movie film with an Edwal Color Toner, 
washing, and then Fototinting the back
ground in whatever color is ·desired. 
Live action black-and-white scenes, of 
course, can be handled in the same 
way. 

MAKING COLOR FILTERS 
High contrast films such as Kodalith, 
that has not been developed, but has 
been cleared by fixing and washing, 
may be colored with Edwal Fototints 
to produce an infinite variety of spe
cial purpose filters according to the 
desires of the photographer. Colors are 
produced by immersing the fixed and 
washed film in the appropriate con
centration of the Fototint, or the film 
may be dried and multiple bands of 
different colors may be added with a 
bn;sh. The gray Fototint is photo
graphically neutral and may be used to 
make neutral density filters. For motion 

( Continued on following page) 
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picture special effects work, filters can 
be designed to fit the matte box, apply
ing the dye in a pattern that would 
selectively hold back some portions of 
the picture area, while allowing full 
exposure to pass through in other areas. 

THEATRICAL GELS 

Pieces of clear litho film (fixed and 
washed without development) can be 
dyed with Fototints, dried, and then 
sandwiched with B&W textured slides 
to make a variety of different-colored 
background slides from one basic B&W 
design. 

Ordinary theatrical gels used in color 
overlays frequently have a number of 
pinholes. The operator can make his 
own "gels" by Fototinting fixed, 
washed, and dried litho fi lm, without 
pinholes or other imperfections. 

CAUTION 
Edwal Fototints contain acetic acid 
and analine dyes. Harmful if swal
lowed. In case of contact with skin, 
wash immediately. Old stains can be 
removed by diluted laundry bleach 
(Clorox, Linco, or other chlorine type 
bleach solutions) KEEP OUT OF 
REACH OF CHILDREN. 

TITLE SLIDES USING EDWAL 
FOTOPRINT COLORS 

The prepared line copy, artwork and 
lettering is photographed at ASA I on 
Kodalith or other suitable sized l i tho 
film. This film is then developed, fixed, 
washed, and dried in the customary 
manner to produce a black-and-white 
slide film in which the values are the 
opposite of the original. Recommended 
for this use is Edwal Fine Line Devel
oper, 2Y2 minutes at 70° using vigorous 
agitation for one minute, and then 
"still developing" (no agitation) emul
sion side up to complete the develop
ment. 

The film is fixed, washed and 
dried in the usual manner. 

After drying, the Fototint colors are 
then applied to the emulsion side of the 
B&W title sl ide with a fine camel-hair 
or sable brush. Colors are applied one 

. at a time, and then blotted with tissue. 
For stronger colors, the Fototint con
centrate is applied full-strength and 
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allowed to penetrate about ten seconds 
before it is blotted. For a medium 
color, only one or two seconds are 
needed before blotting. 

For intense colors, Fototints can also 
be applied to the back of the film 
where the dye wil l  be absorbed by the 
anti-curl backing. 

When each letter is to be colored 
differently, it is best to color every 
alternate letter, let them dry, and then 
fill in those between, since the wet 
emulsion tends to allow the l iquid to 
spread i nto u nwanted areas. 

If a large drop of the dye has been 
laid down, touching the edge of the 
drop with a dry tissue will allow the 
drop to be withdrawen sufficiently so 
that blotting wi l l  not squeeze the dye 
into adjacent areas. If too much color 
is applied, the saturation can be re
duced by washing with water. If the 
entire slide is to be dyed one color, it 
is best to dilute a small amount of 
Fototint with water before immersing 
the slide. Ful!y saturated colors can be 
obtained even with a 1 :50 Fototint dye 
solution by allowing the slide film to 
soak long enough. Diluted Fototints 
may be saved. and used over and over 
again. 

The finished slide will have colored 
letters or design on a black back
ground. It may be projected as it is, or 
may be used to make a "burnthrough" 
colored background. This burnthrough 
technique may also be used, in some 
cases, to overlay colored letters super
imposed over a color photograph. 

BURNTHROUGH TECHNIQUE 

After selecting your color slide that is  
to be used for the background, recopy 
it on color dupl icating film in a 3 5mm 
copy camera. Sl ide duplicators such as 
the Bowens Illumitran are ideal for 
duplication of slides and burnthrough. 

After making the exposure of the 
background transparency, do not ad
vance the film in the camera, but make 
the necessary adjustments to ·allow a 
second exposure onto the same frame. 
This second exposure is made of the 
litho film that has been prepared with 
the Edwal Fototints. This makes a 
superimposed image combining the two 
exposures; the original background 
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color slide with continuous tone image, 
and the high contrast film which was 
dyed. The color reversal film used for 
making these combined copies is pro
cessed in the usual manner. It does 
not matter whether the background 
slide is copied onto the duplicating 
film first, or if the high contrast film 
is first. These multiple exposures will 
work as well either way. One caution 
must be observed. Since you are com
bining exposures, care must be taken 
to assure that any lettering that is 
burned over such a background slide, 
must fall into an area that is sufficiently 
dark to register the burnthrough pro
perly. Also, the color as applied to the 
slide will be modified by the back
ground slide to some extent. The darker 
the area in which the burnthrough 
lettering is to appear, the purer the 
Fototint colors will remain. If white 
letters are to be burned in, a little gray 
Fototint dye can be applied to prevent 
flare at the edges of the lettering, or 
the exposure on white lettering can be 
reduced approximately half a stop. 
Avoid attempting burnthrough over 
very light areas such as sky, clouds, 
white shirts and similar scene elements. 
The layout of the lettering should be 
arranged to fit the subject in such a 
way that it will be easily read against 
the background over which it appears. 

Because the end result of such dou
ble exposures are combinat ions of the 
colors of the background , 'ide and the 
dyed high contrast slide, i t  is best to 
make a test to help predict the color 
shifts that may be encountered. 

Take a black card 8" x 1 1 " and sub
divide it into 1 2  2" squares by run� 

ning strips of one inch masking tape 
to separate them. Copy this on litho 
film, to obtain clear squares against a 
black background. Color each square 
with a different Fototint color. Shoot 
these tinted squares superimposed over 
various color backgrounds to see what 
the combined effect of the Fototint 
and background produces. Make an 
added reference shot of just the litho 
film along, for comparison. 

Appearance of litho film made from 
test card 

In this way, you will learn the results 
of various combinations. Similar tests 
can be run with the tinted squares 
negative over proposed photographs, 
turn the tinted slide into four different 
positions to bring various squares over 
different portions of the color photo
graph. By studying the combined effect 
of these multiple exposures, you will 
be able to shoot such effects with care
fully predictable results. 

639 



The Compact Photo-Lab-Index 

EDWAL SCIENTIFIC PRODUCTS CORP. 
EDWAL FILM CLASSIFICATI ON 

35mm F I L M S  ANO SMALLER 

A G F A :  2 5  l, 1 00 I I ,  200 I l l ,  400 I l l ,  1 000 Y .  

G A F :  1 2 5 1 1 ,  2 5 0  I V .  

EAST M A N  KOD A K :  l'anaturnic-X I I .  I n frared I l l ,  H igh Speed Copy F i l m  l ,  

l ' lus-X 1 1 ,  I mproved Tri-X I l l . 247 5 Y ,  2484 V I I ,  X T  Pan I I .  

I LF O R D :  F P 3  and F P4 I I .  H l' 3  ar.d H P4 I l l ,  Pa n-F I , HPS V .  
M LNOX : 2 5  A S A  I ,  50 A S A  I I .  1 00 A S A  I V , Pl us-X 1 1 ,  Tri-X I l l .  

F U J I : Ncopan SSS V .  

H&W: Y T E  I l l ,  V T E  U ltra I l l .  

ROLL FILMS AND PACKS 

G AF :  1 25 11, 250 I V .  

EAST M A N  K OD A K :  P l u s- X I I . Al l  o thers  l l l .  

I LF O R D :  F P 3 ,  H P3 I l l . Selechrume I l l . H PS and H P4 V.  

L U M I P A N :  V. 
F U J I :  F u j ipan K I I . 

SH E ET FILMS 

AGFA : 1 00 l l ,  200 I l l ,  400 LY.  

GAF: Y ivipan !II ,  2 8 3 1 I l l , 2863 Y ,  2 8 8 1 V I .  

DUPONT: Cronar Commercial  CCS7 I V .  

' 

EAST M A N  KOD A K : Commerc i a l I V .  I n frared L Y ,  Super Panchro Press Type 

B Y I ,  Su per- X X  Y I ,  Royal Pa n V, Tri-X Ortho I l l ,  Tri - X  I l l ,  Royal X V I ,  

P lus-X 1 1 1 ,  K odak Ektapan 4 1 62 V .  

I L FO R D :  Comme rc i a l O r t h o  I V .  F l' 3  I l l . H P3 I l l , H PS Y .  

CONTRAST CONTROL 
Cont rast is usu a l ly i ncrea:-.cd or dec reased by i ncreas i ng or decreasing de

veloping t ime accord i ng to  the photographer's j u dgment. However, contrast may 
:.ilso be i n c reased or decreased by usi ng lesser or greater di lut ions of FG7 Con
centrate to make t h e  work i n g  so lu t ion .  Thus in the "single-use" methods, a 1 : 1 9  
o r  even I : 3 1  d i l u tion may b e  used to hold high l ight detail without losing shadow 
area density.  Exposu re shou ld be increased Y2 f-stop for 1 : 1 9  or a full  f-stop 
for I :3 l dilution. Likewise. contrast may be i nc reased without changing develop
i ng t ime by using higher concentra t ions; e.g., I :  1 1  or even I :9  for the "si ngle 
use" methods (6 and 7) .  

EDWAL FG7 

WHAT FG7 I S  AND DOES 
1 .  General  Information 

Edwa l  FG7 is a c o m pe ns;1 t i ng ,  general p urpose developer for conti nuous-tone 
fi lms, and t e nds tu p re ve nt b locking-up on contrasty subjects. It is softer working 
than the lung-scale deve lopers. Edwal Super 1 2  or Edwal Super 20, but not as 
soft-working as Edwa l  Minicol 1 1 .  Edw ;i l  FG7 gives a rather fu l l-bodied negative 
with good resolut ion or . .  ac 1 1 tance." 
Seven methods and d i l u t ions are ava i lab le : 
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A. Rapid development for sheet fi lm: 1: 1 di lution. 
B. Rapid development for roll fi lm :  1 :2 di lution. 
C. Professional, photo finishi ng, and deep tanks: 1 :3 dilution. 
D. Single-use development : 1 : 1 5  dilution. 
E. Available l ight :  1 :3 or I:  15 dilution (with sulfite). 
F. FG7 Automatic (two-bath): 1 : 1 ,  1 : 3 ,  or 1 : 5 dilution. 
G. Controlled Monobath: 1 :  15 di lution followed by H i-Speed Liquid Fix Con

trate. 

2. Grain 
At 1 :2 or 1 : 3  d i lution, Edwal FG7 gives f ine enough grain for many purposes, 

but is not an u l tra-fine grain developer such as Edwal Super 20. For finest grain 
on  medium and high speed fi lms, the 1 : 1 5  d i 1u tion using 9 '/� sodium sulfite 
instead of water is recommended, producing fine enough grain for p ractically 
any use. 

When J i lu ted 1 : 1 5  with plain water, Edwal FG7 i s  a non-solvent type de
veloper which gives very fine grain with th in-emulsion films such as Panatomic-X, 
and reasonably fi ne grain on medium and high-speed films. 

3. Practical Film Speed and Exposure Methods 
Edwal FG7 i s  best used with ai higher exposure index than the film manu

facturers recommend. 
Some practical ratings for normal development are: 

Tri-X 2400 GAF 500 1 000 

Royal-X 4800 ISS 500 

Panatomic-X 

Plus-X 500 

125 

for 1 : 3  or 1 : 5 d i lutions on  3 5m m  and rol l  films. For 1 : 1 ,  1 :2 ,  or on sheet films, 
use 1 stop more exposure. 

These suggested film speeds are based on t he commonly used l ight  measur
ing procedure wi th  a reflected l ight  meter (e.g. ,  G.E. or Weston) held at camera 
position and pointed at the shadow area of the subject. Users of spot or incident 
light meters, etc., should make a test strip to determine which pract ical  film speed 
is  best for t heir method. 

HOW TO USE EDWAL FG7 
FOR RAPID DEVELOPMENT 

Edwal Fine G rain Concentrate No. 7 (FG7) will develop every modern film 
for any common use by variation of d i lution and developing time. I ts normal color 
is pale tan to lavender. I t  keeps well even in a partly full bottle, but should be 
stored at room temperature (below 85 • F) for longest shelf l i fe. 

I.  RAPID DEVELOPMENT FOR SHEET FILMS: (Fine Grain in 4 minutes) 
Dilute FG7 Concentrate with an equal volume of water. Develop (minutes): 

65 ° F  
70°F 
7 5 °F 
so°F 
ss°F 

2 
1 %  
1 112 
I' ll 
1 

II 
21/z 
2 
1 %  
1 Y:i 
1 1/.i 

Film Class 
III 
3 
2 1/2 
2 
H 4  
1 1/z  

IV 
3 1/z 
3 
21/2 
2 
1 %  

(co11ti11ued 011 fullo ivi11g page) 

v 
4 
3 1/2 
3 

VI 
5 
4 
3 1/2 
3 
21/z 

VII 
6 
5 
4 
3 1/z  
3 
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2. RAPID DEVELOPMENT FOR ROLL FILMS: (Fine Grain in 5 minutes) 
Dilute FG7 Concentrate with two parb water. Develop (minutes): 

Film Class 
I II III IV v VI VII 

6 5 ' F  3 3 112 4 5 6 7 Y2 9 
70'F 2 112 3 3 Y2 4 5 6 7 Y2 
7 5 ' F  2 2 112 3 3 Yz 4 5 6 
80'F 1¥1 2 2Y2 3 3 Y2 4 5 
85'F ! Yi  1 3/i 2 2 112 3 3 Yz  4 

3. FOR AVAILABLE LIGHT: Use. Method 4 or Method 7. Prolong develop
i ng t imes 50 % for a 1 00 '/r film speeJ increase, 01 1 00 %  for maximum speed 
(usually 300 %  to 400 % increase). 

With extended development us ing 1 : 1 ,  1 :2 ,  1 :3 ,  and 1 : 1 5  with 9'/o sulfite 
J i lut ions (Methods 1 .  2, 4. and 7 ). i r.creasing the developing time about 50% will 
Jouble the effective film speed . Doubling the standard developing t ime will pro
Juce about a four-fold increase in apparent film speed, but on many films some 
shadow Jcta i l  is lost,  even though the negative is  considered to be "printable." 
Further increases in  Jeveloping t ime produce relatively l itt le i ncrease in film speed. 
Care must be taken to keep exposu res down to give a fairly thin, fine grain 
negative. 

4. FOR DEEP-TANK DEVELOPMENT: Dilute FG7 Concentrate with 3 
parts water. Develop (minutes): 

Film Class 
I II I l l  IV V VI 

60 ' F  4 5 6 7 Yz 9 1 1  
65'F 3 4 5 6 7 112 9 
70'F 21/2 3 4 5 6 7 112 
75'F 2 2 1/2 3 4 5 6 
80'F ['.)� 2 2 'h 3 4 5 
85 ' F  !1 /2 l }i  2 21/2 3 4 

VII 
1 3  
1 1  
9 
7 'h 
6 
5 

To get fi lm speeJ equal to Method 7, develop i n  next h igher film class . 
For photo f in ishing or other s i tuat ions where both regular and th in  emulsion 

films are to be developed in the samc tank, the 1 :3 dilut ion with plain water 
should be used. This gives fine gr;1 in  on the medium and high speed films, plus 
good acutancc and extremely fine gra in  on thin emulsion fi lms. This same di l ution 
can be used for ul tra speed films such a Royal-X if agitation is frequent and 
efficient to avoiJ any tendency to J ichroic fog. 

To replenish FG7 at the l :  I . J :2. or 1 :3 J i lut ions, add 'Ii oz. concentrate for 
each 80 to 1 00 square inches o t' fi lm in  small tanks. In  deep tanks add just 
enough concentrate to keep the level up. Where developer carry-out i s  large, as 
with commercial Jcvelopment ol f i lm packs, replenishment should be with FG7 
Ji luted 1 :  1 .  

5. FOR FG7 A UTOM ATIC (TWO-BATH) DEVELOPMENT: fapecially 
gooJ for h igh contrast subjc<.:ts . To make Solution A, d i lute FG7 I :  I for most 
films I : 3  or I :5  for fir.e gra in  fi lms.  To make Solut ion B, di lute FG7 B Concen
trate l : 1 .  Develop all films I minute in Sol ut ion A and 2 minutes in  So lut ion B .  

F O R  F G 7  AUTOMATIC (TWO-BATH SYSTEM) 

Use FG7 Conccntrate at  I :  I (or higher) d i lution for Solut ion A, and use 
FG7 Solution B Conccnt rate at l :  I d i l ut ion for Solution B in the two-bath system 
described in detail  in the F G 7  A UTO M ATIC i n format ion which follows on the 
next page. This i s  a rapiJ, s imple method which el iminates m any of the chances 
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for human error, and does away w i t h  the necessity for temperature adjusting and 
exact watching of long developing time. D u ring the I -min .  immersion i n  Solu
t ion A, the correct amount of developing agent is a utomatical ly absorbed by the 
emulsion. D u ri ng the 2-min. in Solution B. development is completed and auto
m atical ly  stops when the developing agen t  h as been used up. Maximum film speed 
is automatically obtained. Ex posure indexes of 3200 for Tri-X, 800 for Plus-X. 
and 160 for Pan a tomic-X are possible. G ra i n  i s  satisfacto1y for most p u rposes. 
especi a l l y  w i t h  the fine grain films, b u t  i s  not as fine as on negat ives o f  comparable 
density obtained with other FG7 developing met hods. 

KEEPING C H ARACTERISTICS 
Edwal FG7 Concentrate normal ly  has a pale lavender or tan color due to 

the developing agents used , and w i l l  ret a i n  t h at color as long as it i s  in good con
d i tion.  It contains so much active i n gredient that it keeps well even in a partly 
ful l  bottle i f  t i g h t l y  sealed. The I :  I .  I :2, and I :3  d i l u t ions w i l l  keep for months 
in t ight ly c losed glass bot t les .  Polyet h y lene .. squeeze-type" bot t les are not rec
ommended for long storage because a i r  d i ffuses t h ro 1 1 gh t he w a l ls. The I :  1 5  
di lut ions should b e  made u p  just  before using. 

FG7 Concentrate w i l l  keep for a year or more al  room tempera t u re ,  but i f  
stored for several mont h s  a l  90 ° F e r  h i gher there n1 ; 1y b e  some loss o f  fi l m  speed 
(about 1h stop to one f u l l  stop). If crysta l ization occurs due to low temperature, 
crystals w i l l  gradually redissolve if warmed to room tempera t u re and shaken or 
stirred in a beaker.  The sol ut ion containing crysta ls  may f i rst  be shaken v igor
ously to  get a u niform m i x ture ,  a nd then the necessary amount withdrawn to 
make the working solut ion.  Crystals w i l l  dissolve quickly on di lut ion.  

PR ECAUTIONS 
Edwal FG7 will not  s tain hands o r  c loth ing i n  ord i nary use. However, if  

spi l led or  a l lowed to dry u p  rnmplctely,  i t  may p roduce brownish stains, which 
wil l  usually wash out  w i t h  warm water and a detergent ,  FG7 conta ins  no metol  
a nd c a n  be safely used by many people who a rc a l lergic to developers. Oc
casion a l ly on very long storage a sma l l  amount of sediment w i l l  form. This may 
be filtered out  or a llowed lo remain  in  t he bollom o f  t he bott le ,  s ince i t  does no 
h a rm and there will be no c h a nge in  the developing power of the c lear l iquid . 

CAUTIO N :  Contains sodium su l fi te  and hydroqui nones. Harmful if taken 
i nternally .  K E E P  O U T  O F  R E ACH O F  C H I LD R E N .  

FG7 "AUTO MATI C "  DEVE L O P M E N T  
TWO-BATH M ETHOD 
EDWAL "AUTOMATIC" (TWO-BATH) D EVELOPMENT AND ITS ADVANTAG ES 

Edw;d . . A utomatic" Film Development gives automatic control of contrast 
at the most des i rable V<ilue for making a good print ,  automatica l l y  produces 
m�1ximum norm a l  fi lm speed . ;ind does away w i t h  t h e  need for exact t ime and 
temperat u re contro l .  A l l  f i lms, fast or s low.  arc developed for tbe same length 
of t ime. Any temperature between 65 ° and !<5 ° F is satisfactory. Experienced 
photograpc rs can go up to 95 ° . 

The p rocedure is s imple ; ind rapid . The fi lm to be developed is dipped for 
I min.  in Solut ion A. consist ing of Edwal FG7 concentrate d i l u ted I : 1 ,  then 
for two min.  i n  Sol ution 8 which consists of Edwal FG7 Sol ut ion B concen
t rate d i l u ted I :  I .  then rinsed. fixed <tnd washed as u s u a l .  In the fi rst  solution 
(A) t he film becomes sat u ra ted w i t h  enough developing agent to create the 
i m age, but l i t t le  development lakes place unt i l  it is  dipped i n t o  Solut ion B which 
c auses development to  be completed very rapid ly .  

Cost per  fi lm i s  low.  Solut ion A and Solution 13 c a n  be used over  and over 
u n t i l  about .'iO  rol l s  a rc developed in a quart of eac h .  G rain, w hile not quite as 
fi ne as wi th  s tandard development in  Edwal FG7, is satisfactOJy for a l l  ordinary 
p u rposes. 
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With the Edwal "Automatic" method, contrast can be controlled over a 
reasonable range by varying the immersion time in Solution A between 3 0  sec. 
minimum and 2 or 3 min. maximum. For still stronger contrast, Solution A 
is made from Edwal FG7 concentrate full  strength instead of 1 : 1 .  For the lower 
contrast necessary for some of the slower films, Solution A is  made by diluting 
Edwal FG7 concentrate 1 :3  or, for some fi lms, 1 : 5 .  

OPERATING DETAILS 
1. Edwal FG7 concentrate and FG7 Solution B concentrate are each 

diluted 1 :  1 with water to make the two working solutions A and B.  These solu
tions should be stored in full, tightly clcsed, glass bottles. Plastic. bottles are not 
recommended for long storage because air diffuses through the plastic bottle 
walls, causing loss of strength. 

2. Film can be developed in tanks or trays. The best tanks are those which 
can be completely fil led and completely emptied in 1 5  seconds or less. Immersion 
times are usually measured from the time you begin to pour the developer into 
the tank to the time you begin to pour the developer out of the tank. Note: If 
development can be done in  a dark room that is really dark, Solution A and 
Solution B can be put in separate tanks and the film dipped 1 min. in Solution A 
and then transferred to the Solution B tank which is then covered, and processing 
finished in ordinary light as usual .  DO NOT PRE-SOAK FILMS IN WATER. 

3. Solution A immersion should be accurately timed, but  time in Solution B 
need not be closely measu red. Increasing or decreasing the immersion time in 
Solution A will increase or decrease contrast somewhat. Increasing or decreasing 
the immersion time in Solution B has no noticeable effect, except that the mini
num immersion time should be at least 1 min. The maximum should not be 
more than 4 or 5 min. at room temperature. The time between immersion in 
Solution A and Sol ution B should be as short as poss ible. 

4. Agitation in Solution A should be vigorous for the first five seconds, and 
gentle and continuous thereafter. Agitation should be gentle and continuous for 
the first 30 seconds i n  Solution B and abou t  10 sec. at 30 sec. intervals thereafter. 

5. After the film has been removed from Solution B, it should be rinsed 
gently in plain water for 20 to 30 seconds. The water should then be poured off, 
fixer should be poured in, and the fi lm fixed in a strongly hardening rapid fixer 
(Edwal Quick-Fix or Hi-Speed Liquid Fix with hardener) and then washed as 
u sual. Use of Edwal Hypo Eliminator after fixing is recommended for shortest 
washing time. 

6. All processing solutions (Solution A, Solution B, rinse water, and fixer) 
should be at the same temperature, especially when developing above 75°F ,  to 
avoid possible reticu lation. Once the film has been thoroughly fixed in Edwal 
Quick-Fix with hardener, i t  may be washed in cool water if necessary, but should 
not be plunged d irectly into cold water from a warm fixing bath. The film may be 
transferred from the fixer to a bath of water at the same temperature, and then 
the cooler wash water slowly run i n  to provide a gradual  temperature transition. 

REPLENISHMENT AND RENEWAL 
Neither the A nor the B solutions require replenishment in normal operation. 

A certain amount of Sol u tion A will  be carried out by the film. This may be 
replaced by adding Edwal FG7 at the same dilution originally used for Solution 
A.  If this is done, a correspor.ding amount of fresh Solution B working solution 
should be added to the original working Solu tion B bottle, discarding enough of 
the old solution to allow the addition of the new. 

If immersion times longer than 1 min. in Solution A are used, there will 
be a gradual  loss of activity, in  which case FG7 concentrate rather than FG7 
at 1 : 1  dilution may be used as the "make-up solution" to maintain volume. If 
''make-up solution" is not added to keep the level up, about 50 rolls of fi lm 
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usually can be processed in  a quart of Solution A, and corresponding quart of 
Solution B made by diluting 1 6-oz. of FG7 concentrate and 1 6-oz. of FG7 
Solution B concentrate respectively. 

Some sediment gradually appears in both working solutions as more and 
more film is  processed, and there is some darkemng in color. These do not 
seem to seriously affect the developing power but it is  j ust as well to discard the 
working solutions if they get too "dirty" looking and start again with fresh ones. 

TEMPERATURE 
While 70° to 7 5 °  is  best, " automatic" (two-bath) development with FG7 

Solutions A and B may be used at any temperature from 65 ° to 9 5 ° F. The im
mersion time in Solution A should be reduced to about 45 seconds above 7 5 °  
and t o  about 30 seconds above 8 5 ° .  Immersion i n  Solution B should b e  kept down 
to 1 minute above 85 ° .  

CONTRAST CONTROL 
With most films, the proper degree of contrast for best print-making is auto

matically produced using Solution A made by di luting FG7 concentrate 1 : 1  with 
water. To increase contrast, use ful l  strength FG7 as Solution A, or allow the film 
to remain in  the Solution A for 2 or 3 min. rather than the recommended 
1 min. time. 

With the fine-grain films, Solution A made by diluting FG7 1 :1 gives ex
cessive contrast with the standard I min. immersion time. Contrast can be reduced 
somewhat by shortening the Solution A immersiou time down to a minimum of 
30 seconds. However, the best method is to use a higher dilution with a I min. 
immersion time. Suggested dilutions for several such films are : 

1 :3 Di lution 
Plus-X 
Agfa ISS 
Agfa lFF 
Panatomic-X 

FILM SPEEDS 

1 :5 Dilution 
Ilford FP4 
Ilford Pan F 

The following film speeds for miniature and roll films are suggested, based 
on the commonly used methods of determining exposure by measuring reflected 
light. For cut film, one stop more exposure will be desirable. 

Tri-X . . . . . . . . . . . . . . . . . . . . . . . .  3200 
Agfa 400 . . . . . . . . . . . . . . . . . . . . .  1 000 
GAF 500 . . . . . . . . . . . . . . . . . . . .  1 000 

Plus X . . .  . .  . .  . .  . . . . . . . . . . . . . . . . .  1000 ( 1 : 1) 
Panatomic-X . . . . . . . . . . . . . . . . . . . . . . . 200 ( 1 : 1) 
ISS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 (1 : 1 )  
IFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 5  (1 : 1 )  
Versapan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 (1  : 1 )  
FP4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 ( 1 : 1 )  
Pan-F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 0  (1 :3) 

800 
1 60 
500 
1 00 
400 
500 
200 

(1 :3) 
( 1  :3) 
( 1  :3) 
( 1  :3) 
( 1  :3) 
( 1 :5) ( 1  :5) 

6. FOR THIN EMULSION FILMS: high resolution) Dilute FG7 Concen
trate with 15 parts water. Use developing times twice as long as those shown for 
the same film under Method 7, but for best results do not develop above 7 5 ° .  
Three rolls may b e  developed in 1 6-oz. if all done the same day. Increase time 
10% for each roll. 

7. FOR "ONE-USE" DEVELOPMENT of medium and high speed films: 
Dilute FG7 Concentrate with 15 parts of an approximately 9 %  sodium sulphite 
solution and develop (minutes). 

(continued Oil following page) 

645 



The Compact Photo-Lab-Index 

Film Class 
I II m IV v VI VII 

65 ° F  5 6 7 8 9 1 1  14 
70°F 4 5 6 7 8 9 1 1  
7 5 ° F  3 4 5 6 7 8 9 
80°F 2 V2 3 4 5 6 7 8 
85°F 2 2V2 3 4 5 6 7 
This method gives very fine grain on the medium and high speed films. Film 

speed is about V2 f-stop higher than with the 1 :3  dilution described above. U se 
developer only once. 

-

FG7 Concentrate is diluted with 1 5  parts of water. Film is developed using 
times under Method 6 i n  the instruction folder. This method gives very fine grain 
and good resolution on the fine grain films. Each 1 6-oz. of 1 : 1 5  diluted FG7 may 
be used to develop a second and third roll i f  done the same day. Increase develop
ing time 1 0 %  for each roll after the first. 

For finest grain on medium and high speed films, FG7 Concentrate i s  diluted 
with 15 parts of a 9% sodium sulfite solution in place of ordinary water. See 
Method 7 in the instruction folder. 

A 9% SOLUTION OF SODIUM SULFITE can easily be made in any of 
the following ways: 

1. Dissolve a pound of sodium sulfite in 5 qts. of water. ( If a 5 -qt. con
tainer is not available, dissolve 1 .  lb. sulfite in a gallon of water in a gallon jug. 
Then add 1 -oz. water for each 4-oz. sulfite solution when di lut ing the FG7.) 

2. Dissolve 45 grams of sulfite in 1 pt. of water (45 grams is apprc ximately 
1 fl. oz. by volume of sodium su lfite filled level full but not packed down). 

3. Use an Edwal SPEED CUP which holds 1 fl. oz. to measure out sulfite 
for 1 pt. of s:ilution. Five plastic SPEED CUPS with directions for use can be 
obtained direct from Edwal Scientific Products Corporation, by sending your name 
and address with 35 cents in stamps or coin. 

USE OF 9% SULFITE FOR FINER GRAIN: For finest grain on small 
size medium and high speed films, FG7 concentrate should be diluted 1 : 1 5  with 
9% sulfite as in mehtod 7 (One-Use Development). 9 %  sulfite may also be 
used if desired for increased fineness of grain as follows: 

a) In Method 2 dilute with one part water and one part 9% sulfite instead 
of 2 parts water; 

b) In Methods 3 and 4 dilute with l part water and 2 parts 9% sulfite 
instead of with 3 parts of water. U se same developing times as when diluting with 
water above. 

AGITATION: Agitate 10 sec. out of each 30 sec. for Methods 1 and 2 above; 
5 sec. in each 30 sec. for all other methods. 

TO REPLENISH: For the 1 :  l ,  1 :2 or 1 :3 dilution, add Yi -oz. concentrate 
for each roll (80 sq. in.) developed in Methods 1 ,  2, 3, and 4 above. No replenish
ment in methods 5, 6, and 7. 
FILM SPEED: For methods 4, 6, or 7 on 35mm and roll films use the sug
gested speed ratings and methods of exposure given in this secticn in the pages 
devoted to FG7. Adjust exposure to give the thinnest negative that has good 
shadow detail. 

For sheet films developed by Methods 4, {), or 7,  and for any film developed 
b.y Methods 1 or 2, use V2 to 1 stop more exposure than for roll films developed 
by Methods 4, 6, or 7.  
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EDWAL SUPER 1 2  
THE "AVAILABLE LIGHT" DEVELOPER 

Edwal Super 12 is an  old style (introduced about 1936), fine grain developer 
which has continued in use because it produces negative densities which are 
proportional to the brightness values of the subject over a much wider range 
than with the "oompensating" developers now in common use. Hence, it will put 
"snap" into a fiat scene for high speed electronic flash, for developing copy 
negatives in mural , dking where the big enlargement must have the same tone 
range as the print being copied, etc. Also it is u sed industrially as a replenisher 
for Super 20 in deep tanks. 
FILM SPEED 

Edwal Super 12 produces maximum film speed. lt can be used with the 
same exposure index ratings that are recommended for Edwal FG7, e.g. :  640 for 
Plus-X and 2400 to 3200 for Tri-X at normal developing times. 
GRAIN 

Edwal Super 12 produces "fine grain" negatives, giving 10 to 12 diameter 
enlargements on coarse grain films, more on medium and fine grain types. 
PRECAUTIONS 

Super 12 i s  a ''staining developer" in that i t  will produce purple or black 
stains if spilled and allowed to dry out or oxidize in the air. Stains can be pre
vented by using newspaper under developing tanks, etc . ,  to catch stray splashes 
or spills. Spills on other surfaces or on the hands should be washed off thoroughly 
with soap and water wi thin 10 or 15 minutes to prevent oxidation, which pro
duces the stain color. Stains can be removed with permanganate and muriatic 
acid (see data on Scum, Fog & Stains) later in this Section. Persons who are 
allergic to developing agents may have an irritation or rash if Super 12 comes i n  
contact with their skin. CAUTION: Super 1 2  contains sodium sulfite a n d  para
phenylene diamine. Harmful if swallowed. A strong sensitizer. Allergic persons 
should avoid direct contact. KEEP OUT OF REACH OF CHILDREN. 
HOW TO USE EDWAL SUPER 1 2  
Temperature 

Super 12 may be used "as is" at any developing temperature from 65°  to 
85°F.  It may be used above 8 5 °  if 45 grams of anyhydrous sodium sulfate (not 
sulfite) are dissolved in each quart of developer. 

Developing times at 85 °  with sulfate are the same as for the same film at 
80° without sulfate. Developing times decrease about 20% for each 5° rise in 
temperature up  to 100 ° F. For processing above 75° all solutions, including wash 
water should, if possible, be at the same temperature, and if a stop bath is used 
it should be made up with only about l Oml ( 1 / 3 oz.) of acetic acid per quart 
and should contain 2 oz. (60 grams) of anhydrous sodium sulfate per quart to 
prevent undue emulsion swelling. 
REPLEN ISHMENT 

For small tanks, self-replenishment is recommended as follows: Develop 3 
rolls in a quart of fresh Super 1 2, and then replenish by adding 3 oz. fresh de
veloper after the third roll, and after each succeeding roll. Discard enough old 
solution each time to mantain the proper level in the storage bottle. Replenish
ment is continued indefinitely. The developer is maintained in efficient working 
condition, giving the finest possible grain and good film speed. If the developer 
shows signs of weakening, use a double quantity (6 oz.) of fresh developer for 
one replenishment and then proceed as usual. 

Super 12 may also be used without replenishment, according to directions 
on the bottle label. For self-replenishment in deep tanks, the quantity of solution 
to be added is usually 112 to 1/J that recommended for small tanks. 
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SPEED LIGHT AND BULB FLASH 
Super 12 is su it able for speedlight u nits with a flash duration between 1 / 2000 

and 1 / 1 0,000 seconds. Usually no i nc rease i n  developing time is needed. Also, for 
bounce flash or flood-lighted shots. For longer flash-duration speedlights or for 
b u lb flash on camera , a softer work i n g  deve loper such as Edwal FG7 or Minicol 
II  should bt> used. 

FOR FINE GRAIN (THiN EMULSION) FILMS 
For maximum resolution, develop al 70'F in fresh Super 12 diluted with 9 

parts of water, using a developing t ime twice that recommended for the class 
number of your film in undi luted Super 12. Use diluted solution only once. At 
this dilution Super 12 loses its . .  high fidelity" characteristics and becomes a 
mildly compensating developer. 

For general photography, develop in fresh Super 12 diluted 1 : 1  with water, 
using the regular developing time recommended on the bottle label. Replenish 
with 1 oz. u ndiluted Super 12 after each roll unt i l  17 rolls have been developed 
per quart. 

KEEPING CHARACTERISTICS 
Super 12 normal l y  h as the color of weak tea and will retain that color as 

long as it is i n  good condition. I t  w i l l  keep for years in a tightly sealed bottle. 
I f  the cap should be loose enough to a l low air to gradually enter the bottle, the 
solution wi l l  become chocolate brown or red and should then be discarded. 

EDWAL S U P E R  20 
FOR EXTREME FINE GRAIN 

Edwal Super 20 is a t ru e  . .  super f ine" grain developer, meaning that i t  wil l  
consistently produce negatives capable of 15 to 25 diameter enlargements from 
coarse grain films, 20 to 30 diameters or more frcm medium speed films, and 
practically unli mited e n l argements when. used with fine grain films. 

For comparison, i ts  companion developer, Edwal FG7, is a "fine grain" (not 
super fine grain) developer, capable of 10 to 15 diameter enlargements from 
coarse grain, high speed films. 

N EGATIVE QUALITY 
Edwal Super 20 is a long sc a le developer, producing a rather "snappy" nega

tive. I t  gives densities which are proportional to the brightness in  the original 
subject over a longer range than do the compensating type developers. Super 
20 gives high acutance (detai l delineating power) so that small details will appear 
more clearly on  very big en largements than is usually the case. 

FILM SPEED 
Super 20 should be used with an exposure index half that recommended for 

use with Edwal  FG7. Typical recommended Super 20 film speeds for 35mm and 
smaller films are: Improved Tri-X 800 and Improved Panatomic-X 40. Super 20 
contains paraphenylene diamine, and because of this gives higher film speed than 
the "non-diamine" super fine grain developers. 

HOW TO USE EDWAL SUPER 20 
TEMPERATURE 

Edwal Super 20 gives best resu lts at  70'F, b u t  t h e  ful l  strength solution can 
be used up to 8 5 ' F  of al l  solutions, including wash water, are at  the same tem
perature. Care should be taken to avoid excessively rapid drying o r  touching the 
emulsion of the film with any solid object unti l  completely dry. For development 
at 85° F or above, dissolve 45 grams of andydrous chemically pure sodium 
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s ulfate (not sulfite) in each q u a rt of developer and 221h grams in each 16 oz. 
of replenisher. Developi ng times for 8 5 '  with s u l fate are the same as at 80'  
without s u lfate. Times at 90 ' with s ulfate are  the same as times a t  85'  without 
sulfate, etc.  

FOR M E D I U M  S PEED FILMS AND TRl-X 

Develop i n  f u l l  strength Super 20 with replenishment, u s i ng Super 20 
Replenisher at the rate of I -oz. replenisher per 80 sq. in .  roll of film. Two 1 6-oz. 
bottles of replenisher may be used with one qt. of Super 20 to develop t h irty-three 
3 6-expos·u re rolls of  3 5mm fi lm or the equivalent in other sizes. 

For M i nox or  other subminiature tanks holding very small amounts of 
developer, ful l  strength S u per 20 can be used or.ce and then discarded. 

FOR FINE GRAIN FILMS 
Use Super 20 di luted 1 :  I with water as  the working solut ion,  and replenish 

with 1/2 -oz. Super 20 Replenisher for each 80 sq.  in. roll of film or equivalent. 
Use the same developing t imes which are given for full strength S uper 20 in 
the table. 

FOR "SINGLE U S E "  D EVELOPM ENT OF FI NE G R A I N  FILMS 

Dilute  Super  20 1 :7  (2-oz. Super  20 t o  make 1 6  oz .  working solu tion) and use  
a developing t ime twice  as long a s  that  given in  the developing timetable. Do 
not use above 7 5 ' F. 

RECOMMENDED FILMS FOR USE WITH SUPER 20 
Super 20 gives good resul ts  under ordinary developing condit ions with Tri-X 

and most medi u m  speed and fine gra i n  fi lms. It should not be used with Royal-X, 
Super Hypan, or w i th the European high . speed fi lms except with continuous and 
efficient agitation, because these films tend to produce dichoric fog with develop
ers of this type. Rece ntly two med i u m  speed U.S.A.  fi lms, Verichrome Pan and 
Professional  P lus-X, have also begun to show dichroic fog with Super 20, so 
should have continuous efficient agitation if  used. 

REMOVAL OF DICHROIC FOG 
If i t  is  desired to use Super 20 to  develop one of  'the above mentioned films 

which tend to give dichroic fog, or if this  l og is accidentally obtained through 
poor agitation, i t  can be easily removed by soaking the film in water unti l  
thoroughly wet a n d  then dipping or swabbing i t  for 4 to I 0 seconds i n  1/2 strength 
Farmer's Reducer and immediately immersing it i n  water. I t  should then be 
washed and dried as usual .  Repeat if necessary. 

FOR SUPER FINE GRAIN PHOTO F I N I S H I N G  
Photo finishers w h o  specialize i n  subminiat u re work u s e  S u p e r  20 i n  their 

deep tanks and replenish by adding Edwal Su per 1 2  ( i nstead of Super 20 Replen
isher) from time to t ime as needed to keep the level up .  Tank l i fe is very long
often 6 months to a year-and negative qual i ty  is good. 

PRECAUTIONS 
Super 20 is a "Stai ning developer" i n  that i t  w i l l  produce deep purple or 

black stains if spilled and allowed to dry out  or oxidize i n  the air. Stains can be 
prevented by using newspaper u nder developing tanks, etc .  to catch st ray splashes 
or spi lls. Spills o n  other su rfaces should be washed up thoroughly w i t h i n  a few 
m inutes, before oxidation has a chance to  prcduce colors. Stains on the skin wi l l  
be prevented by prompt and thorough wash i ng with soap and water. I f  stains 
clo appear, they can be removed with permanganate a nd mu riatic acid data on 
Fog, Scum & Stains later i n  t h is section). CA U T I O N :  S uper 20 contains sodium 
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sulfite and paraphenylene diamine. Harmful is swallowed. A strong sensitizer; 
allergic persons should avoid direct contact. KEEP IT OUT OF REACH OF 
CHILDREN. 

EDWAL MINICOL I I  
Minicol II i s  a super-compensating, maximum acutance developer similar 

to the old original E<lwal Minicol but especially adapted to single-use work. The 
Minicol 11 Concentrate keeps very well, even in a partly full bottle, and is 
economical to use. 

Minicol II produces finer grain than most other developers, not because of 
silver-solvent action, but because the image is produced rather slowly, causing 
more gradual energy release and less disturbance as the silver particles are built up.  

Minicol II at I : 7  dilution is primarily intended for use with thin emulsion, 
fine grain films such as Panatomic-X and Pan-F. I t  also gives excellent results 
with the medium speed films such as Plus-X, Versapan, and FP3.  Minicol II may 
also be used at 1 :7 dilution with 9% sulfite for single use, super-compensating, 
fine grain development of fast films such as Tri-X, Super Hypan, HPS, etc. When 
so used, it requires one f-stop more exposure than Edwal FG7. 

FILM SPEED 
Typical recommended film �pee<ls for low and medium speed 35mm and 

roll films to be developed in Minicol II diluted 1 :7 with water are: 
Pan-F 80 
Panatomic-X 80 
Plus-X 320 
Versapan 200 

HOW TO USE M INICOL I I  
FOR SLOW AND MEDIUM SPEED FILMS 

Minicol ll Concentrate is diluted with 7 parts water to give 8 parts working 
solution. This is recommended for development of one roll of film in a small 
spiral reel tank of developer, but two rolls can be satisfactorily processed without 
increase in developing time if they can be loaded into the tank at the same time. 
If necessary, two films can be developed consecutively in 16 oz. o f  Minicol J I  
working solution, provided the second film i s  developed within a n  hour o r  two 
after the first and if the developing time of the second film is increased 1 5  % . 

FOR HIGH SPEED FILMS 
H igh speed films may be developed in Minicol l l  diluted with plain water. 

For finest grain on these films. however, it is recommended that Minicol II Con
centrate be diluted with a 9% sulfite solution and the developing times be 
reduced to one-half those given on the Minicol I I  label for Minicol ll diluted 
with plain water. Minicol I I  produces a rather soft, highly compensated negative 
with the fast films. For most purposes Edwal FG7, which produces a snappier 
negative, will be more su itable on these films. 

TEMPERATURE 
Developing times from 65 " to 7 5 ' F  a re given on the bottle label for 

Minicol II diluted with water. If it is desired to use Minicol II above 7 5 ° F, dilute 
the concentrate with a solution of 2 oz. anhydrous (Chemically pure) sodium 
sulfate (not sulfite) in a quart of water, instead of plain water. The develop
ing time at 80°F  in such a sol ution would be the same as the developing time at 
7 5 ' F  without sodium su lfate. For each increase of 5 '  above S O ' F ,  reduce the 
developing time 20 % .  Some increase in contrast will occur at higher developing 
temperatures. 
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KEEPING CHARACTERISTICS 
Minicol II  normally has a very fain t  yellowish color and will retain that 

color as long as it is i n  good condit ion. It will keep for years i n  a tightly sealed 
glass bottle. The working solution should be made up just before use. If it i s  
desired to make up working solution and keep i t  for several days before use, 
this can be done if the water is  deoxygenated by boiling for 10 minutes or by 
letting it stand several hours in a sealed bottle after dissolving about 10 grams 
of sodium sulfite in a quart. 

It i t  i s  desired to keep Minicol ll Concentrate for several months when the 
bottle is half full ,  the concentrate can be diluted with an  equal part of water. 
After that, 2 oz. of the 1 : 1  Minicol 1 1  should be used in place of I oz. of full 
strength concentrate. This procedure can be repeated again after the bottle 
becomes half empty the second time. From that poi n t  on, 4 oz. of the partly di
luted Minicol 1 1  would b e  used i nstead of l oz. of full strength Minicol II 
Concentrate. 

PRECAUTIONS 
Persons who are allergic to metol or similar developing agents should avoid 

direct contact with Minicol II since it may produce a skin rash. Minicol II will 
not stain hands or clothing under ordinary conditions. However, brown stains 
may result i f  it is allowed to oxidize severely. Such stains usually wash out with 
ordinary soap and water. WARNING-Minicol II contains sodium sulfite and 
hydroquinones. Harmful i f  taken i nternally. KEEP OUT OF REACH OF 
CHILDREN. 

EDWAL T.S.T. (Twelve-Sixteen-Twenty) 
LIQUID PAPER DEVELOPER CONCENTRATE 

Edwal T.S.T. (Twelve-Sixteen-Twenty) is a l iquid paper-developer concen
trate which will handle paper development from high-volume print production 
to warm-tone portrait work. It contains a u nique combination of i ngredients 
which gives the following advantages to the photographer: 
l .  Does away with powder mixing-instantly ready. Saves time and clean up. 
2. Stores a lot in a small space-does away with big stock bottles. 
3. Lasts a week in a tray. 
4. Gives 12 gal. heavy-duty strength, 16 gal. commercial strength, or 20 gal. 

portrait strength (up to 40 gal. for some warm-tone papers) developer from 
1 gal. of concentrate. 

5. G ives u niform contrast at  standard developing time, with any dilution or 
temperature. Can also be made to give three degrees of contrast on the 
same paper though use of specified prccedures. 

6. Develops 3 ,000 to 4,000 excellent quality 8 x 10 prints in a gallon of concen
trate diluted I :  1 1 .  This is over 250 prints per gal. of working solution, com
pared with 1 25 to 150 8 x ! O's per gal. from the usual D-76 type formulation. 
o n  test runs, 3 60 8 x ! O's have been developed in 1 gal. I :  1 1  working de
veloper, equal to 4,320 prints per gal. of concentrate. 

Edwal T.S.T. is very highly concentrated. It has the good qualities of both 
metol and phenidone: good tray life, good maintenance of activity u nder heavy 
use, and constant contrast at varying temperatures. It is a normal speed, detail
delineating developer which has little tendency to "block up." 

H OW TO USE EDWAL T.S.T. 
MIXING 

Each T.S.T. pack.age contains a large bottle of concentrate (Solution A) and 
a small bottle (Solution B) .  To make standard T.S.T. working developer, 1 oz. 
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Solution B is used with each 8 oz. Solution A, no matter what the final dilution 
of the working bath may be. Dilute Solution A first and then add Solution B. 
Use of extra Solution B ( up to 25 % more) gives longer tray life. Use of less 
Solution B gives a faster working, more contrasty developer. Solution A may be 
diluted and used alone. without B, for hard water may cause milkiness to appear 
during use. I f  so, use Edwal Water Conditioner in dilution water. 
I .  For Heavy-Duty ( 1 : 1 1 ) Pour 1 gal. T.S.T. Concentrate into 10 gal. water with 

continuous mixing. Then add 16 oz. Solutwn B and water to make 12 gal. 
Mix thoroughly. For a stronger working sol ution (I :7) use less water to give 
8 gal. total instead of 1 2 . These strengths give cold tones and normal contrast 
at 2 to 3 min. developing times. 

2. Commercial ( 1 : 1 5) Proceed as in paragraph 1 but make final volume 16 gal. 
instead of 12 .  Cool tones. Normal contrast. Tray Life: 5 working days under 
light load. 

3 .  Portrait ( 1 : 1 9) Proceed as in paragraph 1 but make final volume 20 gal. in
stead of 1 2 . Cool tones. Normal contrast at full 2 Y2 to 3 min. development. 
Warmer tones and softer contrast are obtained at 1 � to 1 Yz min. development 
or through higher di lutions, up to 1 :39 for warm-tone papers. Recommended 
Tray Life: I day. 
Small Quantities: To make I gal. T.S.T. working solution: 

at 1 :7 dilution-use 1 6  oz. Solution A and 2 oz. Solution B .  
at 1 : 1 1 dilution-use 1 2  oz. Solution A and 1 1h  oz. Solution B .  
at  I : 1 5  dilution-use 8 oz. Solution A and 1 oz. ( 3 0  ml) Solution B .  
at  1 : 1 9  dilution-use 61/i oz. Solution A and 2 5  m l  Solution B .  

U s e  the graduated measuring c u p  (packed in each !-gal. T.S.T. carton) to 
measure Solution B. 

CONTRAST CONTROL 
Edwal T.S.T. gives u niform contrast at all recommended dilutions and at all 

temperatures from 5 0 ' F  to 90'F when full development (21h min, for enlarging 
papers) is used. However, when the developing time it cut down to the minimum 
which will give a well developed print, (I to l 1/2 min., depending on the paper) 
the contrast difference between the 1 :  1 1  and the 1 :  1 5  dilution is about the same 
as between grade 3 and grade 2 papers. The contrast difference between the 1 :  1 5  
and the 1 :  1 9  dilutions i s  about half  the difference between grade 2 and grade I 
papers. That between the I :7 and the 1 :  1 1  dilutions is very small. 

EXPOSURE AND WORKING TEMPERATURE 
To get identical print densities on a single grade of paper with 1 :7, 1 : 1 1 , 

1 : 1 5 ,  and 1 : 1 9  dilutions requires slightly more exposure (about 1 0 % )  for each 
increased dilution. Addition of potassium bromide to T.S.T. working solution has 
no effect on contrast but does cause some increase in the exposure needed to 
give the same density. Best working temperature is between 6 5 ' F  and 75'F, but  
any temperature from 50'F to 90'F is satisfactory. Underexposed prints can 
often be salvaged by extending development beyond 3 min. without staining. 

STORAGE 
Storage at room temperature (65 ' F  to 80'F) is best. Crystallization may 

occur below 60'F, but if the amount is small, i t  is only necessary to shake the 
concentrate to get a uniform mixture and then dilute as usual. Crystals in the 
concentrate will largely redissolve if warmed to room temperature and shaken 
occasionally. High temperature storage of T.S.T. Concentrate (85 ' F  to 90'F or 
higher) will gradually cause some loss of developing speed, but will have no 
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serious effect on the total amount of paper that can be processed. Storage over 
2 or 3 weeks in partly full containers should be avoided. Remaining concentrate 
should be transferred to smaller glass bottles. If the 5-gal. carboy is used with a 
faucet (see Carboy Instruction Sheet), atmospheric pressure will collapse the bottle 
so that air will not enter as solution is withdrawn. 

CONTAINERS 
T.S.T. Concentrate is packaged in  1 -gal. plastic bottles and 5-gal. plastic 

carboys, which have become very popular because they do not break easily and 
are reusable. However, all such bottles allow gradual diffusion of air through the 
walls, which i n  time will cause loss of developer strength. While T.S.T. can be 
satisfactorily stored for several months in these containers, i t  should not be 
stockpiled, but should be p urchased as needed and used promptly. 

PRECAUTIONS 
Since Edwal T.S.T. Paper Developer Concentrate contains metol, persons 

who are allergic to this or any other photo chemicals should avoid direct contact 
with the solution. Irritation or rash may result .  Edwal T.S.T. Paper Developer is 
" non-staining" in the usual sense, in that it wi l l  not stain hands or equipment in 
normal use. 1 t  will, however, produce brown stains if spilled and allowed to dry. 
Such stains can usually be washed out with warm water and a laundry-type 
detergent. 

KEEPING DEVELOPER TRAY CLEAN 
When T.S.T. is used and then left overnight in the tray, silver will often 

form a black or brown deposit on the tray. This is due to silver bromide which 
is dissolved from the prints and then gradually reduced, depositing silver as the 
developer stands. This does no harm and the tray can easily be cleaned by 
switching trays between developer and fixer when a new fixer bath is made. If 
the developer is p ushed hard the first day, some of this silver may be formed fast 
enough to cause an appearance of "milkiness." If this happens, it does not indi
cate that the developer is exhausted. The "milkiness" does no harm and will 
settle out overnight. 

E DWAL S U P E R  1 1 1  & E DWAL P LATI N U M  DEVELOPER 
Edwal super 1 1 1  is a professional and industrial paper developer, made to 

give a neutral (not bluish) black image and has the following characteristics: 
1. Because of the unusual developing agents used, the solution can be (and is) 

made extremely concentrated so that one gallon makes 10 gal. of working 
solution, thus keeping the cost of working solution down to a very reason
able level. 

2 .  It is very clean working (extremely low tendency to fog) which allows it to be 
used for developing such emulsions as seismograph paper, and autopositive 
and copy papers, as wel l  as for hte usual continuous-tone picture making. 

3. Because i t  contains no hydroquinone, it is not susceptible to aerial fog, or to 
high-temperature fog when the developer is used above 75° or 80°F. 

4. Super 1 1 1  works well  with chlorobromide papers such as Medalist, l ndiatone, 
and others, and can be used for p rints for exhibition work or for sale. It also 
produces an image which lends itself to toning. 

Edwal Platinum Developer is an amateur-type paper developer based on the 
same formula  and giving the same results as Super l l l , but somewhat less con
centrated. I t  is sold in 4-oz. (to make l qt. of working solution) and 1 6-oz. (to 
make 1 gal.). 1 t  is packed in glass bottles and is guaranteed for a shelf life of 
five years. 

653 



The Compact Photo-Lab-Index 

HOW TO USE EDWAL SUPER 1 1 1  AND 
EDWAL PLATINUM PAPER DEVELOPER 
EXPOSURE 

Exposure is  best determined by means of test strips or a projection print 
scale. However, where these are lacking, an init ial estimate can be made on the 
basis t hat, when correctly exposed, the print will  begin to show a n  image of 7 t o  1 2  
sec. a t  7 0  ° to 7 5 ° F.  F o r  best resu Its, exposure should be regulated so t h a t  the 
print can be developed at  70°F a ful l  45 sec. for contact paper, and !1 /2 to 2 min.  
(maximum 3 min. )  for enlarging papers. Development i s  more rapid at higher 
temperatures. 

CONTRAST 
The usual dilut ion of I :9 for Super 1 1 1  and 1 :7 for Platinum concentrate 

produces standard contrast on cold-tone papers and a somewhat snappier-than
usual print on warm-tone papers. Softer results can be obtained by diluting with 
more water. Contrast can be increased i f  needed by diluting with less water. For 
developing copy papers or l ine reproduction papers, a 1 :7 dilution is usually used 
with Super 1 1 1 . 

TEMPERATURE 
Both Edwal Super 1 1 1  and Edwal Platinum Developer may be used at  any 

temperature from 65° to 7 5 ° F  with normal procedure, and up to 8 5 ° F  if care 
is taken not to handle the emulsion side of the print while wet with developer. 
Above 85 °, 2 oz. of anhydrous sodium sulphate should be added to each quart of 
working solution to al low use up to 9 5 ° F  without fogging or staining. 

D EVELOPMENT OF SLIDES 
Super 1 1 1  at  I : 9  or Platinum at 1 :7 are excellent developers for slides be

cause they give practical ly no fog and avoid the necessity of using Farmer's Re
ducer to "clean up" a slide, which is often necessary with ordinary developers. 

DEVELOPMENT OF FILM 
Super 1 1 1  and Edwal Platinum Developer can be used to develop film. For 

tray development dilute Super 1 1 1  with 10  parts of water, or Platinum with 8 
parts, and develop 3 to 7 min.  at 70° F. For tank development, di lute Super 1 1 1  
with 25 parts of water, or P latinum with 20 parts, and develop common roll 
films 10 to 1 2  min. at  70° F; thin emulsion films are developed 5 to 6 min.  at 
70°F. These are "long-scale" developers, giving rather snappy negatives. Shorter 
developing times wi l l  give less contrast. 

KEEPING QUALITIES 
Super 1 1 1  and Platinum are clear solutions with a slight tan or lavender 

rnlor and wi l l  remain in  this cond it ion without loss of strength for years in  a 
tightly closed glass bott le. Developers should not be stored i n  polyethylene plastic 
(squeeze type) bottles for long periods since they may lose strength due to 
oxygen and carbon dioxide which diffuse through the walls of such bottles. 1 f 
Super 1 1 1  or Platinum become dark brown or black, i t  is a sign of serious 
oxidation and the developer shou ld be discarded. Both concentrates keep well 
in  part ly  fu l l ,  tightly closed glass bottles because they contain so much active 
i ngredient that the small amount of air in the bottle has practically no effect. 

PRECAUTIONS 
Edwal Super 1 1 1  and Platinum Developer contain metol. Persons who are 

allergic to this chemical should avoid direct contact with the solution. These 
developers are "non-staining" in the usual sense. They wil l  form brown stains if 
spilled and al lowed to dry, bu t  the stains are usually removed by ordinary soap 
and water. 
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E DWAL STAT PAPER DEVELOPER CONCENTRATE 

Edwal Stat Paper Developer is a liquid concentrate for high-contrast paper 
developing in manual or automatic equipment. Mixing does not need hot water 
or subsequent cooling. Working solution is ready for use immediately i f  mixed 
at  room temperature. Packaging: 1 gal. plastic bottle, 4/cs, with Solution B to  
make 8 gal. for machine or 1 0  gal. for manual tray processing. Also packed 1 gal. 
4/cs without Solution B for manual tray processing only. Each gallon makes 1 0  
gallons working developer. 

Developer has good working temperatures latitude (70' to  80'F) without 
fog. Non-allergenic. Works cleaner than powders, doesn't "black-up" the tank. 
Can be replenished. Replenishing solution is made from same concentrate as 
developer. No separate replenisher concentrate is necessary. Developer is clean 
working, and developing speed does not fall off with extended use. 

HOW TO USE EDWAL STAT PAPER DEVELOPER 
FOR AUTOMATIC MACHINES USE THE EDWAL STAT DEVELOPER WITH 
SOLUTION B 

For automatic machines, the developer concentrate and Solution B can be 
mixed with part of the water in a bucket ar.d then added to the remaining water 
which has already been placed i n  the machine tank. However, there must be com
plete stirring to get a really uniform mix to obtain proper developing results. 
Use I gal. developer concentrate plus a 1 2-oz. bottle of Solution B to make 
8 gal. developer. Use water at about room temperature (70' to 80'F) since de
veloping action is slowed down considerably below 65 ' .  l f  cold water is used to 
mix developer in the machine, mix it the night before and let it stand overnight 
to attain room temperature before using. 

The developer concentrate is quite heavv, so should be poured into the water 
when mixing. rather than vice versa. When mixing, pour developer concentrate 
into the dilution water with stirring and then add Solution B.  Mix thoroughly 
before using. Mix commonly used quantities as follows: 

To Make Developer Concentrate Solution B 
1 0  qts. (2-2 1;2 gal.) 40 oz. 3'.)4 oz. 
16 qts. (4 gal.) 2 qt. 6 oz. 
20 qts. (5 gal.) 21/2 qt. 7 1/2 oz. 
32 qts. (8 gal.) l gal. 12 oz. 
88 qts. (22 gal.) 21h. gal. 30  oz. 

Developer mixed as above, with Solution B ,  will last several days in a tray 
if the liquid depth is once inch or more, and will last several weeks in an auto
matic machine without serious discoloration. 

FOR MANUAL PROCESSING USE EDWi\L STAT PAPER DEVELOPER 
WITHOUT SOLUTION B 

In small trays, best results are obtained without Solu t ion B, diluting the 
developer concentrate 1 :9 ( 1  gal. to  make 1 0  gal. working solution). This dilution 
should be made up fresh each day. Working developer temperature may be any
where between 65' and 80 ' F. If developer is to be kept an extra day in the tray, 
about \4 of the Solution B shown in t he above mixing quantity table should be 
used. For 3 days total tray l i fe use 1/2 the Solution B and for 4 days or more use 
the full amount, same as for automatic machines. 

TO REPLENISH 
Use replenisher made by diluting developer concentrate and Solution B with 

25 % Jess water than used for mixing working developer. Thus 2 qts.  of developer 
concentrate plus 6 oz. Solution B would make 3 gal. replenisher. 
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Add replenisher whenever needed to extend the l ife of the working bath, 
first removing enough used developer to make room for replenisher. Not more 
than 1/i the total amount of developer in a tank should be replaced by replenisher 
at any one time and the replenisher should be well mixed into the developer before 
usi_ng. 

PRECAUTIONS 
Stat Paper Developer Concentrate is packed in  plastic bottles, which do not 

break easily, but  which like al l  other bottles of this type allow air to  gradually 
diffuse through the walls so that the concentrate should not be kept more t han 
four or five months, if maximum activity is required. Orders should be pla"ced as 
needed, rather than stockpiling large amounts. 

Edwal Stat Paper Developer Concentrate should preferably be stored at 
room temperature (below 80'F) .  Long storage about  90'F will result in gradual 
loss of activity. 

EDWAL STABILIZATI ON CHEMICALS 

Edwal now markets two types of stabilization chemicals: (l) Edwal Universal 
Activator and Stabilizer will process all brands of continuous-tone stabilization 
papers except Ektamatic. (2) Edwal HST Activator and Stabilizer are specifically 
intended for high speed typesetting paper and use in Ektamatic machines with 
Ektamatic paper. 

Both Edwal stabilization chemistries produce prints having maximum stabil i ty 
and minimum stickiness. They produce excellent contrast and have a high 
through-put capacity-over 350 8 x 10 prints have been processed in a single 
quart of each of the two solutions without necessity of increasing exposure to 
maintain image density. For archival permanence, see below. 

HOW TO USE EDWAL STABILIZATION CHEMISTRY 
Both the Edwal U niversal and the HST chemistries are furnished in ready

to-use form i n  quart bottles packed six to a case and in 2 Y2 -gallon cubitainers. 
The Activator and Stabilizer are placed in the precessing machine as u sual. 
Do not mix them w ith other brands. If you are changing from another brand, 
fill the processor with warm water and run the processor rolls one to two homs 
to remove the old chemistry as thoroughly as possible before putt ing in the new 
solutions. 

PROCESSING PROCEDURE: 
I n  most  machines, prints wil l  process satisfactorily in  Edwal chemistry at any 

temperature between 65°F. and 85 ° F. Used solution may be allowed to remain 
in the processor overnight if  desired, but performance is better if solutions are 
drained into a clean bottle for overnight storage and the processor rinsed with 
cool water. Maintain solution level in the processor by additions or by an auto
matic feed system. Directions of the machine manufacturer should be carefully 
followed. 

D RYING: 
The semi-dry prints from the processor may be air-dried or may be heat

dried a t  temperatures up to 140°F. Drying face up on a heated dryer usually 
gives the fewest surface defects. However, prints dried face down usually have 
less tendency to  curl .  Face-to-drum drying may cause warm image tones. Follow 
instructions of dryer manufacturer on cleaning of drum and frequency of washing 
or changing canvas. 

CLEANING:  
Usually flushing trays and rollers w i th  cool water after emptying wi l l  keep 

a stabilizat10n processor clean. Detergents are not recommended since some 
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rollers tend to absorb them. Rollers should not be washed with excessively hot 
water. 

If  a dark stain or deposit bu i lds up in the Activator (or developer) t ray, this  
may be removed with Edwal Single Sol ution Tray Cleaner, fol lowing directions 
furnished with the bottle. For cleaning larger u n i ts ( Y2 ga l . capacity or more) 
use of Edwal T.T.&S. Cleaner (two solution type) i s  m ore economical. 

FOR COMPLETE PERMANENCE: 
Permanent prints wi th  high gloss and good llatncss, equal i n  qual i ty to those 

produced by any method, may be obtained as follows: 
1. Put the semi-dry prints from the stabilization processor into Edwal Quick-Fix  

with hardener at 1 :5 dilution for  2 to 3 mi nutes. preferably in  a pri nt  rnckcr 
or other <lgitating device. U sual capacity i s  200 to 250 8 x I 0 p rints per ga l .  

2 .  Remove prints from fixer ,  rinse a few seconds i n running water. and immerse 
in Edwal Hypo Eleminator working solution 1 minute for single weight, 2 to 3 
minutes for double weight paper, to cut  w:1 sh i ng t i m e  and insure complete 
hypo removal i f  wash water i s  cold. 

3. Wash prints in running water 1 0  to 1 5  m i nutes for s i ngle weigh t . 1 5  to 20  
minutes for  double weight. I f  Hypo E l i m i n a t o r  is not  used, wash 3 0  to 60  
minutes i n  water at 55 ° F .  or warmer. 

4. To get good flattening and h igh gloss. so:1 k washed prints 2 to 4 m i n 1 1 tes i n  
Eclwal Super-Flat p rint flattener. U sually 1 2  oz. Super-Flat concentrate and 
5 oz. Super-F lat B per gal. of fiattening solution i s  best fo r most stabil ization 
papers. The prints can be allowed to accu mu late in the Super-Fl:1t bath 
(overnight if  necessary) without any damage . 

5. Dry on a drum dryer at 240 °F. or higher to gel m a x i m u m  ll at n ess and gloss. 

PRECAUTIONS: 
Avoid spill ing or splashing one solution into the other,  especially Stabil izer 

into Activator. If this happens there will be an odor of ammonia. The con
taminated solution should be discarded. 

Activator and Stabil izer are both i rri tat i ng to sk in  or eyes ;i n d shou ld  be 
IH1shed freely with water in case of spil ls or splashes. Both are harmful if taken 
internally. If  the  Activator is accidentally swallowed. d rink plenty of mi lk or 
water. If the Stabil izer is  swal lowed, drink some water and then induce vomit ini:: . 
In either case call a physician. KEEP OUT OF REACH OF CHILDREN. -

USEFUL INFORMATION ON 
EDWAL UNIVE RSAL STABI LIZATION CHEMICALS 

During use, the volume of the stabi l izer stays about the same, whereas the 
volume of the activator goes down. The reason for this is the  fact t hat the 
activator goes down because i t  is  absorbed by the paper, but  the volume of t he 
stabilizer remains constant because the stabilizer carried out by the paper i s  
replaced by liquid brought i n  by the activator, and i t s  acidity which stops the 
developing action has largely been used up. 

If the  working capacity is  not used up in one day, as would  be the case for 
1 00 lo 1 50 prints i n  a quart of Edwal Activator and Stabilizer, more prints can 
be made on the following clay. There will probably be about half the activator 
left and the chemicals can be used unt i l  a total of about 300 8 x 10 prints have 
been run through the quart of Edwal Activator and Stabi l izer. 

At night it is  possible to leave the solutions i n  the processor overnight, and 
run them several days or a week before discarding them. This sometimes causes 
loss of strength in the activator so that the blacks are not as good toward the 
end. It  is  actually preferable to drain solutions into bottles a t  night, and rinse 
the processor. 

Used solu t ions can be run  back into the u nused solutions in the original 
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bottle as long as neither the used activator nor the used stabilizer are con
taminated. However, if contamination might have taken place, especially through 
a splash of a stabilizer into the activator (which would cause a smell of ammonia), 
it would be best to keep the unused solutions separate. 

When Edwal Universal Activator and Stabilizer are first used in a processor 
that has been running another branu, the first prints sometimes may have a 
yellowish color which disappears as more prints are made. This is caused by 
the fact that certain stabilizers satu rate the processor rollers so that they cannot 
be cleaned by the usual rinsing procedure. Since such stabilizers are quite differ
ent from the Edwal chemistry, they will cause the yellow color mentioned above 
when used with Edwal, or any other chemistry that is not compatible with them. 
As the old stabilizer gradually works out of the rollers, the yellowish color on 
the prints disappears, and the Edwal Stabilizer will  then work normally. For this 
reason, when changing from another brand to Edwal chemistry, it i s  best to run 
the processor a while with some Edwal solutions in it j ust to clean u p  the rollers, 
making a print from time to time u nt i l  the yellowish color has disappeared. Once 
the prints lose the yellow color, the solutions should be discarded, and fresh 
solution introduced into the processor. With the fresh solutions, prints will show 
a complete absence of the yellow stain, and good whites will be obtained. 

THE EDWAL "CONTROLLED M ONOBATH " METHOD 
Travelers o r  others who do n o t  wish to save w;ed solutions will find the 

following "single use" method for developing and fixing i n  the same solution 
very convenient :  
1 .  Develop the film i n  FG7 using Method 6 (see above). 
2. When development is finished, add l oz. Edwal Hi-Speed Liquid Fix  Con

centrate for each pint of working solution direct to the developer in the 
tank. Mix thoroughly and fix 2 to 3 min.  for Class I ,  1 1 ,  or I I I  films ; 4 to  
6 min .  for films in Classes I V  through Vil .  For  films in Classes J V  through 
V J ! , or for any film developed in Methou 7,  use 2 oz. H i-Speed Liquid Fix 
Concentrate (instead of 1 oz.) per pint of developer. Fix Roya·l-X or  l sopan 
Record 3 to 4 min. 

3. Discard the used solution and wash film as usual. I f  hardening is desi red, 
immerse film in a solution of 1/2 oz. of Edwal Anti-Scratch Hardener in a 
pint of water for 2 to 3 min. with agitation, between fixer and washing. 

l'recaution: The Hi-Speed Liquid Fix Concentrate must be quickly and completely 
mixed with the developer in the tank in step 2. Tanks which can be picked up 
and shaken are the best.  For other small roll film tanks, i t  is best to pour out 4 
or 5 oz. of developer, then add the Hi-Speed Liquid Fix Concentrate, and then 
pour back part of the used developer (or plain water) to force the fixer out  of 
the center of the reel into the main body of solution. Agitate vigorously to get 
complete mixing. 

EDWAL QUICK-FIX 
WHAT QUICK-FIX IS AND DOES 

Edwal Quick-Fix, has the following characteristics: 
Long Working Life. Quick-Fix lasts longer than any other similar fixer be

cause Quick-Fix commercial  concentrate has a high concentration of active in
gredients. (Only 30% water.) 

Long Shelf Life. At ordinary room temperature Quick-Fix concentrate is 
guaranteed for a five-year shelf life if packed in glass, and a two-year shelf l ife 
if packed in plastic. Much longer actual shelf life has been reported (up to 
10 or 12 years). 

Non-Corrosive to Stainless Steel. Quick-Fix does not cause corrosion of 
stainless steel mixing and storage systems at points of turbulence, such as valves, 
p umps, etc., or areas of altered resistivity such as welded joints. 
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Non Fading. Prints can be left in Quick-Fix for one to  two hours without 
fading. 

Ultra-High Speed. The "ultra-speed" dilution of Quick-Fix fixes fine grain 
films in 30 seconds or less and the heaviest coated x-ray films in 3 minutes or less 
at room temperature. Fixing temperatures up to 1 1 0 '  F can be used, resu lting in 
fi xing times less than half those at  room temperature. 

Hardening of Negatives. Quick-Fix with full hardener content gives negatives 
which alter drying cannot be scratched with the fi ngernail .  Hardening is com
plete as fast as fixing. Controllable hardening for prints is easily attained through · 
regulation of the amount of hardener added when mixing. Quick-Fix has no 
offensive odor and is non-allergenic to mcst people. Jn fact, the chief ingredient 
is believed to have a beneficial effect on the skin. 

HOW QUICK-FIX D IFFERS FROM EDWAL INDUSTRAFIX 

Edwal Quick-Fix is designed for commercial, freelance, studio, advanced 
amateur, or military precessing of film where rapid, powerful hardening is an 
advantage. Edwal lndustraFIX has a bui lt- in controlled hardening rate so that 
by varying immersion times any degree of retouchability and amenability lo 
reducing, cyaniding, etc., can be obtained , for use in graphic arts, large-scale 
print-making, portrait studios, etc. 

HOW TO USE EDWAL QUICK-FIX 
X-RAY, MOVIE FILM PROCESSING,  AND ULTRA-SPEED STRENGTH 

Quick-Fix should be diluted according to the directions on the container lo 
make 1 gal. working solution from each " 1 -gal. size" unit or from 27-oz. of the 
Q uick-Fix commercial  concentrate contained i n  the 3 -gal., 5-gal., or 25-gal. sizes. 
This is commonly referred to as the 1 :3 dilution though the 1 :3 ratio is not exact 
when using 27-oz. to make l gal. Fixer concentrate should always be poured 
into the water rather than vice-versa, especially when mixing in a deep tank, since 
Quick-Fix concentrate is very heavy. Mixing should be vigorous while the 
Quick-Fix concentrate is be ing added. The hardener should not  be added unt i l  
the fixer concentrate has  been pretty well mixed with the makeup water. 

Quick-Fix at this u ltra-speed strength can be used at any temperature from 
45'F (slow) up to l l O'F (very fast). Clearing times at room temperature and 
l l O ' F  are shown in the table. Fixing time i s  twice the clearing time. 

Typical Clearing Times i n  1 :3 Quick-Fix: 

70°F. 1 1 0°F. 
Panatomic-X 1 1  sec. 5 sec. 
FP4 24 sec. 1 3  sec. 
Plus-X 25 sec. 13 sec. 
Versapan 23 sec. 10 sec. 
GAF 500 50 sec. 24 sec. 
R S  Pan 50 sec. 23 sec. 
Tri-X sheet film 40 sec. 1 9  sec. 
Reprolith Hy-Ortho 1 6  sec. 8 sec. 
Dental X-Ray 38 sec. 
Medical X-Ray 45 sec. 22 sec. 

FOR DEEP TANKS 
Quick-Fix i s  mixed as above but the final amount of water is adjusted to 

make 3 Y2 gal. from the "3-gal. size," 6 gal. from the "5-gal. size," and 3 0  gal. 
from the "25-gal. size." 
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FOR STANDARD SPEED RAPID FIXING 
Dilute Quick-Fix concentrate as described above, but add water to make 

final volume 4 gal. from the "3-gal. size," 7 to 7 Y2 gal. from the "5-gal. size," 
and 35  to 37 1/2 gal. from the "25-gal. size." Fine grain films are fixed in less 
than a minute, and high speed films in 2 to 3 minutes. Papers are fixed in 1 
minute when fresh and up to 2 minutes after prolonged use. Fixing time for 
paper is approximately the same as the clearing time for a high speed film. 

This strength i s  suggested for fixing both film and paper in the same bath. 
Fixing of film leaves a little iodide in the bath w hich cuts down the tendency to 
fading i f  prints happen to be left in fresh fixer for a long time. 

For fixing "stabilization" processed prints to make them permanent, fi x  1 to 
2 min. in 1 :5 Quick-Fix and wash as usual. 

USE WITH AND WITHOUT A STOP BATH 
For maximum l i fe, Quick-Fix must be used with a full strength acid stopbath. 

For processors or tray-use without a stop bath, add 1 oz. Edwal Fixer Rejuvenator 
per gal. of working fixer whenever the fixer bath begins to feel slippery. This 
will often triple or  quadruple the l ife of the bath and can be repeated several 
times i f  necessary, depending on the amount of developer "carry-over." 

STORAGE TEMPERATURE 
Quick-Fix concentrate will usually keep one to two years at 70° to 90°F. 

The working solution will keep for six months or longer at ordinary room tem
perature. Quick-Fix is not harmed by extreme cold. It will crystallize before 0 ° F  
b u t  will reliquify a t  room temperature. 

TESTS FOR EXHAUSTION 
The best test i s  to check the clearing time on a small strip of undeveloped 

fi lm. Clearing time wil l  remain below 1 minute for most types of film through 
much of the useful l ife of the bath, but towards the end will go above 2 minutes 
with portrait or press-type films. After that, clearing time will rise rapidly and 
the bath should be renewed. 

QUICK-FIX CLEARING AND FIXING TIMES STAY SHORT TO THE 
END OF ITS LIFE 
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PRECAUTIONS 
Quick-Fix is  harmless to most materials. It washes out of clothing readily 

with cold water. Quick-Fix which h as been used long enough to contain a good 
deal of diss::il vcd si lver may cause si lver stains on clothing if sent to the laundry 
or clea:iers without first rinsing out the fixer with plain water. Such silver stains 
may be removed accordi ng to directions given later in this Section on Fog, Scum 
& Stains. 
QUICK-FIX PACKAGING 

The "25-gal." Industrial Size contains 5 .27 gallons i n  a plastic, non-returnable 
(but reusable) carboy which can be emptied by means of a carboy pump, faucet, 
or probe. The contents makes 25 gal. fixer for x-ray, movie film processing, or 
ultra-speed or high temperature uses; 30 gal. for commercial deep tank; 35 to 
37 1/z gal.  for a film machine or standard rapid fi xing of film (2 to 3 minutes) 
or paper ( l  to 2 m inutes ) ;  or up lo 60 gal. for paper, Kodalith, or stripping film. 
The 80-oz. bottle of Edwal Anti-Scratch Hardener is  packed separately. 

The "5-gal." Commercial Size is  a 1 3 5-oz. rlastic bottle of concentrate with 
20-oz. hardener to make 5 gal. for x-ray or ultra-speed fixing, 6 gal. for deep 
tank, or 7 to 7 1/2 gal. for standard rapid fixing of fi lm and paper. 

The "3-gal." Professional Size ( plastic bottles) makes 3 gal. for x-ray, 3 1/2 
gal. for a p rofessional deep tank, or 4 gal. for standard rapid fixing of both film 
and paper. 

The " ! -gal." size makes l gal. for x-ray or ultra rapid fixing, or l' /z  gal. for 
standard rapid fixing of both film and paper. N ow packed in plastic bottles. 

EDWAL HYPO ELIMINATOR 
Edwal Hypo Eliminator i s  a non-allergenic, practically neutral (neither acid 

nor alkaline) concentrate, each gallon of which gives 16 gallons of working 
solution which does the following: 
1 .  Reduces the washing time by at least two-thirds. 
2. Gives absolutely permanent prints and films. 
3. Rectifies the · ·hard to wash" condition caused by overfixing. 
4. Improves ferrotyping. 
5 .  Produces complete hypo elimination practically as fast when the wash water 

is  cold as when i t  i s  at room temperature. 
6. Has a preservative action which tends to prevent discoloration of prints 111 

cases where complete washing is impossible. 
7 .  Does not affect gloss. 

Edwal Hypo Eliminator is not an oxidizing "hypo neutralizer" which can 
cause image fading when prints are left in i t  for a long time. Neither i s  it  an 
alkaline "washing aid" which tends to reverse gelatin hardness and cause sticking. 

H OW TO USE EDWAL HYPO ELIMI NATOR 
DILUTION 

For standard operation, Edwal Hypo Eliminator Concentrate i s  diluted wi th 
1 5  parts of water to make 1 6  volumes of working solution. This working strength 
i s  recommended for normal operations where an immersion time of I to 2 min. 
for films, or 2 to 3 min. for paper is  possible. 

For rapid processing, where a 1 min. immersion time for paper and a 30 to 
60 sec. immersion time for film is used, the Edwal Hypo Eliminator working 
solution should be made by diluting Hypo Eliminator Concentrate with only 9 
parts of water. 

For slower processing, it i s  often convenient to leave prints in the Hypo 
Eliminator Concentrate for 4 min. or more. Jn this case, a working solution made 
by diluting Hypo Eliminator Concentrate with 19 parts of  water gives better 
results than the usual 1 :  15 dilution. 
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FOR USE WITH FILMS 

After fixing, films should be rinsed in  running water 3 0  to 40 sec. to  remove 
excess fixer and then should be placed in the Hypo Eliminator working solutfon 
for 1 to 2 min. with mild agitation. Film is then washed in ru nning water for 
5 min. and dried as usu al. A final 20 sec. rinse i n  an Edwal Kwik-Wet bath is  
recommended. 

FOR USE WITH PAPERS 
After fixing, rinse prints in  ru nning water for 3 0  sec. or more to remove 

excess fixer and then immerse single weight paper in Edwal Hypo · Eliminator 
working solution for 2 min., double weight paper for 3 min. Afler this, single 
weight paper will be washed completely free of hypo in  7 to 10 min., double 
weight paper in 15 to  20 min. ,  assuming good circulation in the wash bath. 

TEMPERATURE 
Edwal Hypo Eliminator Concentrate keeps well  at  any temperature, though 

i t  will crystallize below freezing. This does not damage. Crystals will dissolve if 
warmed. If warming is inconve nient, merely st ir to shake to get a u niform mix
ture and then add dilution water. Crystals dissolve immediately. 

Wash water temperature can be 3 5 °  to 7 5 ° F  or higher. Above 7 5 ° prints 
should be handled carefully. Washing rate is practically the same at 3 5 °  as at  70° ,  
bu t  prints washed between 65 ° and  7 5 °  have an extremely high image stability, 
better than is normally obtained with the usual one hour wash without the use 
of Edwal Hypo Eliminator. 

LASTING POWER AND STORAGE LIFE 
Edwal Hypo El iminator has a guaranteed storage life of five years when 

packed in glass, two years or more when packed in plastic. it does not oxidize or 
lose strength during use as does a developer or fixer but will lose effectiveness 
due to accumulation of hypo in the eliminator bath during use. With a pre
liminary rinse as recommended, I gal. of 1 : 1 5  Edwal Hypo Eliminator will 
process 12 ,000 to 1 5 ,000 sq. i n .  of film or paper. Without the preliminary rinse, 
only about half this amou nt should be processed. If  only commercially acceptable 
residual hypo content is  needed, the above capacity figures can be doubled. 

TESTING FOR RESIDUAL HYPO 

The (American National Standards Institute, i nc . ,  1430 Broadway, New 
York, N.Y. 1 00 1 8) publishes "The American Standard Method for Determining 
the Thiosulfate Content of Processed Photographic Film" and "American 
Standard Method for Determining Residual Thiosulfate and Tetrahtionate in 
Processed Photographic Papers" which are available from the American N ational 
Standards Institute, Inc. at  a nominal charge. 

However, a simpler and faster testing method for practical work is simply 
to tone, in Edwal Brown Toner, a test print which has been through the standard 
Hypo Eliminator and wash procedure. If hypo has been completely removed, 
c lear brown tones wil l  be obtained with no fading in highlight areas and no lack 
of toning in shadow areas. If a slight amount  of hypo is present, the highlight 
areas will tone a bright orange or yellowish color instead of a true brown. If 
still more hypo is present, toning in the darker areas of the print will be slowed 
clown or in some cases completely prevented. If  considerable hypo is  present, 
there will be not only lack of toning in the dark areas of the print, but detail in 
lighter areas will fade out. 
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H&W CONTROL 4.5 

The combination of VTE (very thin 
emulsion) films and H&W Control 
Developer has established a new con
cept of standards for small format 
photography. Fine grain films · such 
as H& W Control VTE Pan and VTE 
Ultra Pan, allows the resolution capa
bility to approach that of the finest 
lenses. Under carefully controlled con
ditions it is possible to record 1 60 
lines/mm on VTE Pan film and 200 
lines/mm on VTE Ultra Pan Film. En
largements made from such negatives 
are difficult to distinguish from those 
made with large format cameras. 

H&W Control 4.5 Developer Con
centrate is a major revision of the 
original Control Developer formula. It 
differs from the earlier products by 
providing extended latitude, shorter 
processing time, and better keeping 
qualities. When image sharpness in 
great enlargement is of utmost impor
tance, the ability of Control 4.5 De
veloper to render separation of tones 
over a very wide brightness range, with 
no loss of toe speed, permits the use 
of the VTE films in many more ap
plications than before. 

EXPOSURE 
The Exposure Index (or ASA setting 
on cameras with built in meter) form
erly recommended for H&W Control 
VTE Pan Film was 80 when developed 
in H&W Control Developer. This was 
a practical E.I. for a scene brightness 
range of five stops. An exposure in the 
middle of this range gave some detail 
in the shadows, and printable separa
tion in the highlights. Giving more ex
posure would improve shadow detail in 
such a scene, but because of relatively 
early shouldering, would degrade high
light rendition. 

The Control 4.5 Developer greatly 
reduces this limitation, and in fact, with 
lower temperature development, elim
inates it entirely. 

Since working methods, and equip
ment vary considerably, the Exposure 
Index given is a suggested starting point 
from which your own tests and notes 
should be made. 

SUGGESTED EXPOSURE INDEX 

H&W Control VTE Pan Film,  35mm 
& 1 20 E. I . 50 

H&W Control VTE Ul tra Pan Film, 
3 5mm E.I. 1 6  

Filter Factors: The following filter 
factors were established by tests made 
with Leitz filters outdoors on a bright 
midsummer afternoon. As expected, 
these factors are similar to factors pub
lished for conventional panchromatic 
films, and other filters can be expected 
to respond similarly. However, filters 
can vary from maker to maker,, and 
light varies in its color; so the pho
tographer should use the table below 
only as a rough approximation, as a 
starting point. Preliminary tests under 
field conditions should be made, and 
test exposure should be bracketed. 

DEVELO PMENT 
H&W Control 4.5 Developer Con
centrate is formulated to give best re
sults with H&W Control VTE Pan 
and VTE Ultra Pan Films at a dilu
tion ratio of about 1 :22.5, or l O 'li  ml 
per eight ounces (237 ml) of working 
developer solution per roll of 35mm 
film. For a 120 roll of VTE Pan, use 
18 ml  per 14  ounces. In multiple reel 
tanks, observe the dilution ratio of 
1 :22.5 or multiply the amount of de
veloper concentrate and water by the 
number of rolls of film to be devel
oped. A level full H&W Control meas
uring cap contains 1 0 Y2 ml, as does 
an H&W Control 6-pack vial when the 
low point of the meniscus is at the top 
of the label. 

Filter Factors for H&W Control VTE Pan and VTE Ultra Pan Film 

Leitz Filter Yevow Ye�ow Orange Red 

Equivalent (Wratten No.) K- 1 (6) K-2 (8) G ( 1 5) A (25) 
Exposure Factor l .5x 2x 4x 8-12x 

( Continued o n  following page ) 
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B (58) C-5(47) 
3x 3x 

Pola
rizer 

3 x  
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Water for Dilution: Any water safe 
for drinking that is neutral or slightly 
a l ka l ine is  su itable. When water and 
the Controi 4.5 Concentrate first mix, 
the color is  pale yel low-tan. While the 
user adjusts the solut ion to the proper 
temperature, the color fades. With 
most waters, the solution is colorless 
in about ninety seconds. This process 
is normal and one need not wait for 
its completion. 

Agitation: Give the film ten seconds 
of continuous agitation after the de
veloper has been poured into the tank. 
With a spiral-reel i nversion-type tank, 
agitation i s  best accomplished with gen
tle i nversions and rightings of the tank, 
each cycle taking approximately two 
seconds. At the first hal f-minute, and 
on each half-minute thereafter (timed 
from the beginning of the pouring of 
the developer i nto the t ank), the tank 
should be inverted and righted three 
times, taking about six seconds. 

The purpose of agitation is  to d if
fuse the elements of the dynamic 
developer-emulsion interaction, to the 
end that image density everywhere in 
the negative i s  i n  exact proportion of 
amount of exposure received. Thus, 
proper agitation results in negatives 
that are free from mottling and gravi
tational streaking. More agitation than 
i s  necessary increase graininess and 
the gradient of the curve. Tanks of 
different manufacture vary in size, 
therefore in the amount of turbulence 
generated by each i nversion and right
i ng of the tank. With a Nikor single
reel 35mm tank holding a 36-exposure 
roll of film, the frequency of agitation 
recommended above is adequate for 
most continuous-tone requirements. If 
a special assignment demands eveness 
of densities beyond these requirements, 
more frequent agitation i s  needed, and 
a shorter development t ime i n  order to 
approximate the normal curve. For agi
tation every 20 seconds, suggested de
velopment time is 4 minutes. 

End of Development: Begin to pour 
the developer from the tank at the end 
of the time cycle which began with the 
start of the pour-in. The used developer 
is to be discarded. 

No rinse after development is nec
essary, though water at the same tem
perature can do no h arm. An acidic 
slop bath has been recommended be
cause it halts development fairly im
mediately; also it prevents alkal ization 
of the fixer and so prevents fixer l i fe 
from being shortened. However, a n  
acid fixer halts development a s  rapidly 
as a stop bath; and if, on calculation, 
hypo is  found to be cheaper than 
t ime, one can proceed directly from 
development to fixing. There is  no loss 
of image quality or i ncrease in grain 
as a result of so doing. 

Fixer: A rapid fixing bath is  un
necessary, since i n  fresh standard fixers 
the YTE films clear in ten to fifteen 
seconds and can be supposed to be 
fixed i n  sl ightly more than twice that 
t ime. Fix  for no longer than 2 minutes. 
Before proper fixation of the YTE films 
takes even that long, the fixer will test 
as used up (testing with, e.g., Edwal 
Hypo-Chek or 5% potassium iodide so
lution). 

Neutralizing Bath: Any standard 
hypo clearing bath can be used and is 
recommended to conserve water. 

Washing: After the fi nal wash, a wet
ting agent is recommended in  order to 
prevent water spots on the negatives. 
The water used for this step i s  crit ical : 
the wetting agent should be mixed with 
distilled or filtered and deionized water. 
Use no stronger a wetting agent solu
tion than necessary to assure flow, 
because too high a concentration will  
leave scum on the film. 

All subsequent treatment of the film 
is standard. Drying time at room tem
perature with unblown air is between 
five and twenty minutes, depending on 
humidity. Dry in a dust-free plact : 
dust or dirt which dries into the emul
sion will leave spots even if the film is 
cleaned chemically after drying. All 
steps possible must be taken to keep 
dust out of the darkroom. 

Caution: A kind of streak occasion
ally appearing in even-toned portions 
of some frames is traceable to the 
rapidity with which the H&W Control 
4.5 Developer oxidizes, and fortunately 
it can be prevented. These streaks are 

( Continued on following page ) 
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created at the end of development, by 
the last few drops running down the 
film after the used developer has been 
poured out and before the next bath 
has been poured in. They do not ap
pear in every roll, and some users 
have developed dozens of rolls without 
their occurrence. They never occur in 
roller-or belt-driven processing. Since 
rapid aerial oxidation is the cause, the 
preventive is to eliminate air contact 
time. This can be accomplished as fol
lows: At the end of development pour 
into the tank 4 ml of 28% acetic acid 
(per 8 ounces of solution), replace the 
cap, invert and right the tank ten 
times (taking 20 seconds), then pour 
out the solution and pour in the next 
bath. This process will generate con
siderable gas pressure, necessitating 
holding the cap loosely while inverting 
and righting the tank. What has taken 
place is that the acetic acid has de
activated the developer, in fact has 
transformed it  into a mild stop bath. 
If this procedure is followed, the bath 
following the acidifying of the devel
oper is properly the fixer. 

Characteristic Curves: The curves 
below apply to 3 6-exposure rolls of 
35mm film. For 120 roll film (available 
in VTE Pan) times should be reduced 
1 0 % .  For 20-exposure 35mm rolls 
(available in VTE Pan) reduce times 
5 % .  

I t  will b e  noted that the brightness 
range accommodated, or exposure lati
tude, is extended with lower-tempera
ture development, shortened with 
higher. H&W Control VTE Ultra Pan 
Film responds similarly. The following 
table can be used as a guide: 

Of interest are curves showing results 
of lower - and higher - temperature 
development of H&W Control VTE 
Pan film: 

H&W Control VTE Pan Film 
H&W Control 4.5 Developer 

H&W Control VTE Pan and 
VTE Ultra Pan 

35mm x 3 6-exposure films 
H&W Control 4.5 Developer 

Concentrate 
I Q lh ml per 8 ounces 

Temperature 
(oF) 

78 
73 
68 
64 
60 
55 

Development Time 
(min.) 
3 
3 \12 
41h 
5\12 
6\12 
8 

( Continued on following page ) 
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ANTIHALATION 
H&W Control VTE Pan and VTE 
Ultra Pan Films are protected against 
halation by dyes that inhibit passage 
of light. In the case of VTE Pan, the 
dye material is applied to the tri-acetate 
film base, preventing the smooth base 
from acting as a mirror. With VTE 
Ultra, the dye is disper.sed throughout 
the emulsion, preventing light from 
bouncing from one grain of halide to 
another, thus further preventing irra
diation. 

In both cases the dye is dissolved 
during development in H&W Control 
Developer and is poured out with the 
used developer at the end of develop
ment. If any trace of the antihalation 
dye remains visible in the image area 
of the film when processing is com
pleted-in the VTE Pan a deep blue 
'.in� in the VTE Ultra a salmon-pink-
1t 1s a sure sign that an error has been 
made: either an inadequate amount of 
developer concentrate was used to 
make up the working solution, or agi
tation was insufficient. In either event 
one can also expect to see flat or mot
tled negatives. 

Some film reels are constructed so 
that they prevent circulation of solu
tion at the film edges. When such reels 
are used, the picture area may be 
perfectly processed but traces of the 
antihalation dye remain on the film 
edges. This will not affect the print. 

Antihalation dye remaining on the 
film after processing can be removed 
by bathing for a minute in a solution 
of water and sodium carbonate (2 % ) 
or bicarbonate (5 % ), followed by wash
ing and drying. 

RECIPROCITY 
(�P Uf_V !"'"' '"'"' i"""'' 

,,--,-,-,.-,--,-.,--�--,-,-��� 
I 

I I 

v I/ I/ v 

The graph above gives compensation 
factors for long exposures of H& W 
Control VTE Pan and VTE Ultra Pan 
Films. Experience has confirmed this 
curve, which was first published two 
years ago. The development time factor 
should be observed if normal contrast 
is to be obtained. It may be noted 
that the curve proceeds so gradually 
that beyond a point of calculated ex
posure H&W Control VTE Pan seems 
actually to be faster than a coarser
grain conventional continuous-tone 
film. This is in fact the case. 

For short exposures to 1 / 10,000-
second no compensation is needt>d. At 
1 / 1 00,000, 1h - to 1 -stop wider lens 
opening will compensate. At 1 / 1 ,000,-
000-second, 1- to 1 Y2 -stop wider lens 
opening is required. 

KEEPING 
Bottles of H&W Control 4.5 Devel
oper Concentrate must be kept full or 
decanted into smaller bottles so that 
free air is kept at  a minimum. The 
H&W Control 6-pack vials are ideal 
for storage of single-use amounts of 
the Concentrate, which must be stored 
undiluted. 

Storage at temperatuers above 70°F 
is  to be avoided, but on the other hand 
do not refrigerate. Storage below 40°F 
does not improve shelf life, and can be 
exl?ected to cause needle-like precipi
tat10n of chemicals. If precipitation oc
curs, chemicals may safely be re-dis
sol ved by immersing the bottle for a 
few minutes in hot water. It is not nec
essary to store in the dark. The ene
mies of this developer are air and pro
longed heat. 

The date of manufacture appears on 
all bottles and 6-packs of H&W Con
trol 4.5 Developer Concentrate. The 
purpose of this date is to permit mon
itoring, in order to compensate for 
g_radual loss of contrast over long pe
n_ods by extending developing time. 
Six months after date of manufacture, 
add a half-minute to the original de
veloping time; a year after, add a min
ute. If  stored at 70°F or below there 
will be no loss of toe speed for one 
year, and these recommended increases 
in developing time may be over-gen
erous. 

( Continued on foll-Owing page) 
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At this time no confident recommen
dation can be made regarding the use 
of H&W Control 4 .5 Concentrate that 
is more than a year old. It can be said, 
however, that in direct bottle-to-bottle 
testing over a short period of time, the 
4.5 Concentrate ages at less than half 
the rate of the former product. 

H&W CONTROL PRODUCTS 
H&W CONTROL VTE PAN ASA 50-80 
H&W Control VTE Pan Film is avail
able in 35mm x 100-foot rolls, 36-
exposure and 20-exposure cartridges, 
1 6mm single-perf., B-wind, in 1 00-foot 
and 400-foot rolls, and 120 roll film 
spools. 

H&W CONTROL U LTRA PAN 
ASA 1 6-25 

H&W Control VTE Ultra Pan Film 
is available in 35mm in both 1 00-foot · 

rolls and 3 6-exposure cartridges, and 
in 1 6mm single perf., B-wind, in 100-
foot and 400-foot rolls. 

H&W Control 4.5 Developer Con
centrate is available in boxes of six 
single-use vials, and in 120-ml and 
480-ml bottles. 

H&W Control Reversal Processing 
of 1 6mm x 100-foot or 400-foot rolls 
of either VTE Ultra Pan or VTE Pan 
is done only by The H&W Company. 
Mailers can be obtained from the 
H&W dealers. 

For those without access to a dark
room, many custom photo labs across 
the country process H&W still films. 

H & W MAXIMAL 

H & H MAXIMAL is  a Developer/ 
Replenisher system which offers high 
speed, rich gradation, and excellent film 
printing contrast. MAXIMAL DEVEL
OPER works at a low pH, which mini
mizes grain clumping so that photogra
phers can realize as nearly as possible the 
enlargement potential of the films they 
are using. MAXIMAL REPLENISHER 
restores the developer precisely so that 
consistent contrast and film speed ar� 
maintained throughout the life of the 
developer. 

THE FILMS 
As the films usable for continuous. tone 
photography range from Kodak's 2475 

to films such as Agfa Scientia 10E75, 
it is useful to define certain categories 
when discussing films and developers. 

Very High Speed: 
Kodak 2475, Royal-X Pan, etc. 

Medium Emulsion: 
Tri-X, Plus-X, HP4, HP3, GAF 125, 
etc. 

Thin Emulsion: 
Panatomic-X, Pan F, KB 14, etc. 

Very Thin Emulsion: 
H & W Control VTE Pan, . VTE 
Ultra, etc. 

Extremely Thin Emulsion: 
Kodak 649, Agfa Scientia 1 0E75, etc. 

In moving through this range, one 
finds that the inherent contrast of the 
films tends to increase in the direction 
of the Extremely Thin Emulsions. 
There are exceptions to this rule, but 
generally, "softer" developers are re
quired for each step toward the thinner 
films. This requires a different balanc
ing of developing agents if maximum 
film speed is to be obtained from each 
category. 

Consider, for example, what .hap
pens if a developer of the optimum 
formulation for Royal-X Pan is used 
on Pan-X. In order to have a printable 
contrast, the Pan-X must be substan
tially underdeveloped, thereby giving up 
a great deal of film speed. The results 
may print well; but with an appropri
ate developer formula Pan-X is capable 
of significantly more speed with com
parable printing results. 

We find that with Tri-X good nega
tives can be obtained over a range of 
EI 25 to 1 250 by the use of a wide 
range of developer formulas. Shooting 
Tri-X at EI 25 and developing accord
ingly, however, does not make it as 
fine grain as Pan-X or even Plus-X. 
With MAXIMAL, one can use a fine 
grain film to obtain a desired Exposure 
Index. This will yield better results 
than using "fine grain" developers that 
work at ASA film speeds. 

H & W MAXIMAL is optimized for 
the Medium Emulsion Films. This for
mula offers . no particular advantage 
with the Very High Speed Films, as a 
bit more energy is required in their. 

( Continued on following page ) 
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development. With the Thin Films the 
results are excellent. Not too much 
underdevelopment is necessary and 
therefore the film speeds are reason
ably high for this class of films. MAX
IMAL is  not recommended for contin
uous tone use with the Very Thin or 
Extremely Thin Emulsion Films. 

ASA AND EXPOSURE INDEX 
The ANSI PH2.5-1 960 sets forth the 
criteria for establishing an ASA film 
speed. Of importance here is that the 
Standard. calls for the use of one spe
cific developer formula, with the de
veloping time being adjusted to pro
duce a certain density range. When a 
film i s  developed in another developer, 
the speed for that film/developer com
bination may depart from the ASA 
speed. A film speed rating arrived at 
with other than the ASA developer is 
termed "Exposure Index." For purposes 
of meter setting, etc., ASA and EI 
should be considered to be identical. 

The El's given in the chart "Time 
and Temperature Table for H & W 
MAXIMAL" are based on the amount 
of exposure necessary to produce a toe 
density of 0. 1 0  ± 0.01 above base 
plus fog, and an overall contrast con
sidered to be optimum for condenser 
enlarging. The nominal gamma when 
these recommendations are followed is  
about 0.65.  With the panchromatic 
films listed below, these El's apply to 
both daylight and tungsten illumination. 

"EXPOSURE 
Exposure latitude is  a function of  film 
latitude. Film latitude can be de
scribed as the length of the D Log E 
curve over which usable separations of 
tone exist. In order for exposure lati
tude to exist, the film latitude must ex
ceed the photographer's requirements. 
With this condition, the photographer 
has a certain margin for error that 
will still place the important parts of 
the subject within the film latitude. 
With H & W MAXIMAL, some film 
latitude is sacrificed for film speed and, 
therefore, exposures must be made ac
curately. 

PREPARING THE SOLUTIONS 
Prepare MAXIMAL Developer and 
Replenisher at least 8 hours before 

first use; if possible, allow 24 hours 
to assure complete chemical activity of 
the solutions. If powder photo-chemi
cals such as D-7 6 dissolve in local tap 
water without creating a grey fog, that 
water should be suitable for MAXI
MAL. If a cloud does appear, it may 
be filtered out, or the developer can 
be used as is  without any alteration of 
its working characteristics. For guaran
teed clear mixes, use distilled water. In 
no case should sequestering additives 
be used. For instance, sodium hexa
metaphosphate (Calgon) is  a seques
tering agent that prevents mineral 
clouding of photo solutions, but the 
effect of its pH will alter the carefully 
adjusted pH of MAXIMAL. , 

Dissolve contents of the packet la
beled H & W MAXIMAL DEVEL
OPER in 22 oz. of hot ( 1 25-1 50°F) 
water. Stir constantly as the chemicals 
are added to the water to prevent cak
ing. Rinse the packet with 2 oz. of hot 
water and add the contents to the 
22 oz. Continue to stir gently until all 
the chemicals are dissolved and then 
add cold water to make 32 oz. (1 quart). 
For gallon and larger sizes of MAXI
MAL, increase the amounts of water 
proportionately. Follow the same pro
cedure to prepare H & W MAXIMAL 
REPLENISHER. Pour the solutions 
into separate glass or PVC bottles and 
label. 

STORAGE 

As with all photographic developers, 
the prevention of oxidation is the 
prime consideration in the storage of 
H & W MAXIMAL Developer and 
Replenisher. Tightly stoppered glass or 
high quality PVC bottles should be 
used as they are the most common 
materials of low oxygen permeability. 
With roll film use, the Developer bot
tle will be kept full between uses, and 
therefore no particular problems with 
developer life should be encountered. 
It is best to put the Replenisher into 
several small bottles so that most of 
the solution can be kept from contact 
with free air while part of it  is being 
used. With sheet films, the use of a 
floating lid in · the developer tank is 
essential to obtain maximum life. If the 
developer is to be used only occasion-

( Continued on following page ) 
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ally, i t  is best to pour it into a glass 
or PVC bottle between uses. 

In the normal use of replenished de
veloper systems, a black sludge will 
form which falls to the bottom. This 
is harmless, but can be filtered out if 
the photographer has any misgivings 
about its presence. 

DEVELOPING WITH H & W MAXIMAL 

The times in the chart on the back have 
been rounded off to the nearest half 
minute. Individual preferences for neg
ative density, equipment, and proce
dures may · necessitate modifying the 
times accordingly. These times are 
based on the proper contrast for con
denser enlarging. For diffusion or cold
light enlarging requirments, times must 
be increased in order to provide greater 
contrast. 

Following developtment, stop, fix and 
wash as usual. 

35mm FILMS: 
Use H & W MAXIMAL D eveloper 

full strength. Measure enough to cover 
the number of reels being processed. 
Either before or during development 
add to the Developer bottle 1 oz. of 
MAXIMAL Replenisher per 36-expo
sure roll, or 3/5 oz. (18 ml) per 20-
exposure roll. 

When the developer is poured into 
the developing tank, give the film 1 5  
seconds constant, gentle agitation. Rap 
the bottom of the tank with the heel 
of the hand after initial agitation to 
dislodge air bubbles which may have 
been trapped in the reel. At the be
ginning of each minute thereafter give 
the film 6 seconds agitation. With a 
spiral reel, inversion-type tank, agita
tion is best accomplished by inverting 
and righting the tank slowly so that 
each cycle takes approximately 2 sec
onds. 

When development is completed, re
turn to the Developer bottle only 
enough of the used developer to bring 
the total volume back to 32 oz. Dis
card the remainder. 

With this system, H & W MAXI
MAL will process 36 rolls of 35mm/ 
3 6-exposure film per quart. 

120 ROLL FILMS: 
Follow the procedure outlined above 

for 35mm films but measure 14 oz. 
(some tanks require 1 6  oz.) of the de
veloper for each roll of film being 
processed. Before or during develop
ment add 1 oz. of Replenisher to the 
Developer bottle for each roll. After 
development return only enough of the 
used developer to bring the total vol
ume to 32 oz. One quart of MAXIMAL 
Developer/Replenisher will process 34  
rolls of  1 20 film. 

SHEET FILMS: 
The time/temperature reco=enda

tions given are based on tank de
velopment. (After filling the tank with 
the proper amount of MAXIMAL, 
make a mark at the top of the devel
oper level (masking tape, etc. is suf
ficient). 

For consistent results, agitate the 
sheets with two agitation cycles ini
tially and two cycles on the minute 
for the balance of development. Stan
dard procedure is recommended, with 
one cycle defined as follows: lift the 
hangers and tilt 60° forward, return 
to the tank, lift and tilt 60° backward, 
and then return to the tank. 

After each development, replenish 
at the rate of 10 ml per 20 square 
inches of film; one ounce for each 60 
square inches is sufficiently accurate. 
As the quantity of developer must re
main constant for consistent results, use 
a small cup to remove some developer 
from the tank before replenishing. 
After adding the appropriate amount 
of MAXIMAL Replenisher, refill the 
tank to the marked level. Discard the 
excess. Stir the replenisher into the de
veloper before using again. 

For tray development of sheet films, 
do not develop more than three 4 x S's 
(or equivalent) per 8 oz. of developer. 
Development times may have to be 
modified to reflect the agitation pat
terns used. 

AVAILABILITY 

H & W MAXIMAL Developer/ 
Replenisher is available in 1 quart, 1 
gallon and 5 gallon sizes. 

( Continued on following page ) 
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TIME AND TEMPERATURE TABLE FOR 
H & W MAXIMAL D EVELOPER 

Exposure Development time 
Index in minutes: 

68° F 74° F 80° F 
35mm Films 
Tri-X 1250 8 7 SYz 
Plus-X 640 7 6 4Yz 
Pan-X 200 5 4 3 
HP4 1250 8 6Yz 5 
FP4 500 6 5 4 
Pan F 200 5 4 3 
GAF 500 1000 8 6Yz 5 
GAF 1 25 640 8 7 5Yz 

120 Roll Films 
Tri-X 800 8 7 5 Yz  
Tri-X Pro. 640 8 6Yz 5 
Plus-X Pro. 250 5 4 3 
Verichrome Pan 250 7 6 4Yz 
Pan-X 80 5 4 3 
HP4 640 9 7 5 
FP4 200 7 6 4Yz 
GAF 1 25 250 7 5 Yz  4 

Sheet Films 
Tri-X Pan Pro. 640 7 5Yz 4* 
Royal Pan 500 8 6Y:t 5* 
Plus-X Pro. 250 1Yz 6Yz ' 5* 
Ek ta pan 200 8 6Yz 4Yz* 
GAF Pro. 2863 500 9 1 Yz  6* 
GAF Versapan 250 9 7 5* 

*While the roll films respond well to processing at high temperature, there may 
be an increase in relative fog when the sheet films are developed in MAXIMAL 
at 80° F. 
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positive, any one of these, but not all 
three on one roll. Such varying sub
jects should each be handled on sepa
rate rolls of film for optimum results. 
To achieve technically excellent re
versal results, the entire roll should 
contain subjects of similar brightness 
range. However, aesthetic and artistic 
considerations of mood or faithful re
production of the original may dictate 
a softer or more contrasty than normal 
positive. Almost any brightness range 
can be accommodated by varying the 
length of time that the film is kept in 
the first developer. The following table 
gives some starting-point suggestions 
for obtaining full-scale positives. 

First Developer 
Time at 68° F 
41/:z Min. 
51,i Min. 
61/:z Min. 

Subject Brightness 
Range in Stops 

6 and over 
4-6 
2114 -4 

For best results, black-and-white film, 
when intended for reversal, gives best 
results when exposure is slightly on the 
underexposed side, rather than toward 
overexposure. Overexposure tends to 
wash out lighter tones, and in projec
tion tests, burnt-out highlights look 
worse to the eye, than do blocked 
shadows, exactly the opposite condition 
that is  found with paper prints. In 
general, when bracketing exposures, go 
further in the direction of under-expo
sure, than over. 

To zero in on your particular work
ing conditions, it is wise to make some 
test shots of gray scales so that the 
tonal scale may readily be determined, 
before attempting any critical work. The 
investment in effort involved in using 
the gray scales will help to achieve 
dependable and predictable results when 
you are ready to photograph your sub
jects. 

RECOMMENDED EXPOSURE INDEX 
(El or ASA) 
H&W Control VTE Pan Film 50 
H&W Control VTE Ultra Pan Film 1 6  

PROCESSING 
Black-and-White reversal processing is  
somewhat similar to that of  color re
versal processing. The first step is that 

of developing the negative image-that 
is to reduce to silver, all halide grains 
that have been exposed. For this pur
pose, developer and development time/ 
temperature are chosen to considerably 
higher gamma and overall density 
range (more contrast) than would be 
appropriate were a paper print to be 
made from the negative. 

The next step is  to bleach, or dis
solve away the negative image. Ade
quate rinsing after the first develop: 
ment is essential, because any residual 
development agent left in the tank 
would combine with the bleaching 
agent to produce permanent stains. 
Bleach strength and time of immersion 
must be enough to eliminate the nega
tive image silver, but not enough to 
begin eating away at the unexposed 
silver halide which is to produce the 
final positive image. 

The yellowish mask left on the film 
from the bleaching solution must then 
be removed. This can be accomplished 
by lengthy and energetic washing, but 
it is more practical and convenient to 
use a couple of water rinses followed 
by immersion for a short time in a 
clearing bath which acts as a neutral
izing solution. 

Next, the film is exposed to a fairly 
bright light to expose the residual 
silver halide so that i t  may be de
veloped. Too weak a light will be in
adequate since the smallest grains might 
not resp0nd no matter how long the 
exposure were continued. Alternative
ly, too strong a light (direct sunlight) 
can actually have the effect of weaken
ing the final image. Exposure too close 
to a hot light could, by sudden heating 
of the emulsion, result in reticulation of 
the gelatin. Adequate re-exposure will 
take place if the room lights are on 
and the entire length of the film is 
passed back and forth for a minute 
about a foot away from one of the 
lights. 

The final image forming step is to 
reduce to silver, all the residual halide 
grains on the film which are now total
ly exposed. Any active developer such 
as D- 1 1 , D-72 or equivalent, will do, 
except that a compensating type of 
developer would be unsuitable, because 
such a developer is designed to pre-

(Continued on following page) 
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vent formation of the high image den
sities necessary in the projected posi
tive transparency to appear as solid 
blacks. 

When development is completed, the 
fixing process will remove any silver 
halide that may have been left u n
exposed during the re-exposure step. 
Washing and drying are done in the 
usual way. 

AGITATION 
During development the film requires 
ten seconds of continuous agitation after 
the developer has been poured into the 
tank. With a spiral-reel inversion-type 
tank, agitation i s  best accomplished 
with gentle i nversions and rightings of 
the tank, each cycle taking approxi
mately two seconds. Each 1 5  ,seconds, 
the tank should be inverted and righted 
three times, taking six seconds. What
ever method of agitation you use, i t  
i s  imperative that your method is con
sistent from roll to roll. 

PREPARATION OF SOLUTIONS 
First Developer: Dissolve the contents 
of the pouch in 24 oz. of water at 
1 50° F. Add cold water to make 1 
quart of stock solution. 

For a working solution, take one 
part stock solution to 3 parts water. 
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Bleach: For a working solution: 1 
part Bleach A + 1 part Bleach B + 
28 parts water,. 
or 

8ml Bleach A + 8ml Bleach B + 
add water to make 8 oz. (per roll) 

Summary of procedure: 
Develop at 6 8 °  F for 4\lz minutes 

with agitation each 15 seconds. Dis
card used solution. Agitate as described 
earlier. 

Rinse with 5 complete changes of 
water. 

Bleach for 1 'h minutes, agitating 
after first 30  seconds. Discard used 
solution, and at this point, remove the 
top of the tank.  

Rinse with 2 changes of water. 
Clear for 1 minute. Solution can be 

re-used. 
Re-expose as described earlier. 
Develop in D- 1 9  or D-72 dilt!ted 1 : 1 ,  

(or equivalent), for 2 minutes. Agitate 
every 30 seconds. 

Fix in any standard fixer for 1 min
ute. 

Wash and dry as usual. 
Transparencies of this kind can be 

used for a variety of audio-visual ap
plications, and wherever consistent and 
rapid results for projection slides are 
required. 
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TKO CHEMICAL CO., INC. 

ORBIT BATH 

Orbit bath is a multi-purpose photo 
concentrate which acts as a stop-bath, 
hypo accelerator-eliminator, ferrotype 
conditioner and cleaner. 

M IXING 

Use 4 ounces of Orbit Bath, add 
water to make one gallon. This working 
solution will handle approximately 600 
sheets of 4 x 5 film, or 80 8 x 1 0  
double weight prints. OB working so
lution has a working life which ap
proximates that of an ordinary hypo 
bath. 

USE 

Black & white prints (single- or  double
weight, any finish): 
1 .  Agitate in working solution for 2 

minutes following hypo bath. 
2. Wash 5 minutes in running water 

bath. Dry. 

Stop bath: 

1 .  Place print in Orbit Bath working 
solution for 3 0  to 45 seconds (in 
place of acid stop baths). 

Toned or hand-colored prints: 

1. Agitate in working solution 2 min
utes following hypo bath. 

2. Wash 5 minutes in running water. 
3. Place in toning bath until print is 

completely toned. 
4. Agitate in working solution 2 min

utes. 
5. Wash 5 minutes in running water. 

Dry. 

Photographic films and plates: 

1. Agitate continuously in working so
lution for 30 seconds following 
hypo bath. 

2. Wash 5 minutes in an effective 
negative washer. Dry. 

Color film: 

1. Process normally. 
2. Before drying agitate continuously 

in working solution 30 seconds. 
3. Wash 5 minutes in an effective nei-

ative washer. Dry. 

Color prints: 

1 .  Process normally. 
2. Before drying agitate in working 

solution 2 minutes. 
3. Wash 5 minutes in running water. 

Dry. 

Polaroid black & white SSP /N pack: 

1 .  Peel print & negative from the de
veloper pack and place negative in 
working solution of Orbit Bath 3 

,minutes using gentle fingertip agi
tation. 

2. Wash 5 minutes in running water. 
Dry. 

NOTE: If using in the field, peel the 
positive and negative from pack and 
place negative in Orbit Bath working 
solution. Negative can be held up to 
9 hours. Upon return, process in fresh 
solution as directed above, except finger 
agitation should not be required. 

Drum cleaning: 

1 .  Saturate lint-free cloth with full 
strength Orbit Bath. 

2. Wipe surface while drum is warm 
and turning-at least three revolu
tions. 

3. Rinse with clean cloth which has 
been saturated with water (filtered 
preferred). Clean ferrotyping sheet
ing, plates, etc., in same manner. 

Apron cleaning: 

1 .  Use Orbit Bath concentrate. 
2. Dry with large blotter. 
3. Repeat process until stains are gone. 

Clean tools and hands: 
1. Agitate vigorously 15 to 30 seconds 

in Orbit Bath working solution. 
2. Will not kill developer. 
3 .  Non-acidic, non-alkaline, non-in

flammable, non-toxic. 

( Continued on following page) 
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0-FIX 

DIRECTIONS FOR USE 
1 .  Mixture of "O-Fix" for black and 
white film: Add 4 oz. of Orbit Bath 
concentrate to a gal. of working solu
tion of Fix. 

a. For Developing: 
Develop film in developer accord
ing to manufacturer's recommen
dation. 

b. Place film in "0-Fix" for 2 min. 
-wash in running water for 5 
min.-dry in normal manner. 

2. Mixture of "0-Fix" for black and 
white prints: Add 6 oz. of Orbit Bath 
concentrate to a gal. of working solu
tion of Fix. 

a. Develop print in developer accord
ing to manufacturer's recommen
dation. 

b. Place print in Orbit Bath working 
solution (using Orbit Bath as short 
stop), remove from Orbit Bath 
short stop after 30 sec. 

c. Plac� print in "0-Fix" for 2 min. 
-wash in running water bath 5 
min.-dry in normal manner. 
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3 .  For Toning: Remove print from ton
ing bath, place print in separate work
ing solution of Orbit Bath for 2 min. 
-then wash in running water bath for 
5 min.--dry in normal manner. 

4. Exhaustion Rate: "0-Fix" will pro
cess approximately 80, 8 ·x 10 double 
weight prints, or 1 50 sheets 8 x 1 0  film. 

Prints fixed accordingly are effective
ly freed of residual hypo. Hypo level is 
reduced to archival limits ( 1 .0 mg/cm2) 
within 10 minutes after fixing. No eli
minator bath prior to wash is necessary 
to accelerate wash time. The savings in 
time and wash water are obvious. It 
should be emphasized that no deleteri
ous effects resulted from a mixture of 
fixer and Orbit Bath solution. The fix
ing solution remained clear and normal 
exhaustion rates were maintained. 

Orbit Bath is not a neutralizer. It 
works as a Catalyst that accelerates the 
Hypo to a chemical conclusion. 
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ETHOL UFG DEVELOPER 

DESCRIPTION 
U F G, as its name implies, is an "ultra-fine-grain" developer that retains 

the inherent grain structure of the film emulsion developed in it. This developer. 
when used as instructed, produces negatives of very high acutance, normal con
trast, and extreme latitude with all types of films, ranging in size from the 
sub-miniature Minox film to the 8 x 10 sheet film. Due to the extreme latitude, it 
is ideally suited to the needs of the photojournalist, the professional custom lab 
and the working press, i .e . ,  TRI-X 35mm exposed at ASA-50 to ASA-3200 on the 
same strip of film renders quality prints from each frame when developed in 
U F G (3 stops underexposed and 3 stops overexposed). As indicated, U F G 
adapts itself to contrast control of the 1�egatives, according to the brightness range 
of the lighting and subject matter. For very contrasty subjects, increase exposure 
and decrease the development; for flatly-lighted subjects, decrease the exposure 
and increase the developing time. Additional compensation in negative develop
ment is obtained by diluting U F G and using as a "one-time" developer; a Re
plenisher i s  available for repeated or deep-tank use of the "stock" developer. Both 
U F G and the Replenisher, when fresh, reveal a characteristic pale, yellow-brown 
color, approximately that of weak tea; this is normal and is not an indication of 
oxidation. U F G and its Replenisher are supplied both in powder form and in 
liquid "ready-mix." U F G is panthermic and may be safely used at temperatures 
from 60 to 90 degrees Fahrenheit; preference is limited to the range of 65 to 
80 degrees. 

Water quality is important for quality U F G processing; it should be as 
pure as possible for longest "stock life." lf your water supply is not free of 
minerals and foreign matter, the use of boiled or distilled water is  recommended. 
If you feel that contamination is not your problem and you are having some 
difficulty with the life of your developer. the answer may be the water. 

If possible, do not pour solutions in and out of the daylight load tanks: 
preferably fill  the tank with developer first and, in  the dark, drop the loaded reel 
into it. Following development, lift reel out. into the next solution instead of 
pouring in and out; this contributes to more accurate timing and more uniform 
developing of the negatives. 
*Note: TRI-X PAN has been assigned the E. I .  of 1 200 and 650; developing times 

have been given for each rating. It is suggested the E. I .  of 650 be used when 
the subject brightness is very contrasty or where the additional speed is not 
required; the negative quality at both E.l .  1 200 and 650 is very comparable. 

GOOD HOUSEKEEPING 
Cleanliness i s  a must; U F G, as well as other film developers, can be con

taminated by foreign matter-especially by fi xer or other developers. This will 
cause rapid exhaustion. Tanks and reels should be c leaned periodically, particu
larly when changing from another developer to U F G.  A solution of 2 ounces 
sodium sulfite and 3 ounces sodium carbonate per gallon of hot water i s  an 
excellent cleaner; allow the tanks and reels to remain in this solution overnight 
and then rinse thoroughly. Always dry tanks and reels I MMEDIATELY after 
use with a clean lint-free towel. 

STORAGE 
If U F G is stored properly in full or covered containers away from 

excessive heat, it wil l  last well over a year. I t  is suggested, where possible, to 
store the developer in the cooling chamber of the refrigerator for maximum life; 
allow i t  to reach proper temeprature before use. Filled sheet film tanks should 
have floating lids or be tightly covered with Saran Wrap. 

(co11ti1111cd 011 /ol/011 ·i11g poi;<') 
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REPLENISHMENT 

Although development may be carried out in U F G without replenishment, 
1t 1s not generally recommended. lf you are developing in this manner, then add 
1 0% to the developing time after your 2nd roll and l imit to 25 rolls per quart. 
Replenishment is definitely recommended i f  U F G is not used with the 
"dilution and discard" method. The average rate of replenishment is a t  the 
rate of Vi ounce per 80 square inches of developed film-this means 1 roll of 
120 or 35mm, 36 ex., 4 sheets of 4 x 5 or 1 of 8 x 1 0. Add the replenisher to 
the "stock" after each batch of film and stir well. Replenisher may be added 
until  the amount of replenisher added equals the amount of the original "stock" 
U F G. Properly replenished it will develop at least 60 rolls of film per quart. Re
plenishment is affected by types of emulsions, storage conditions, overexposures, 
contamination, etc. , therefore we can only give you a guide. 

DILUTION 

Where longer developing times are desirable or greater contrast control is 
needed, then dilution i s  definitely recommended; discard immediately after one
time use. Dilution may be desirable for one or more of the following reasons: 
time control, finer grain, contrast control, higher acutance or increased effective 
film speeds. Never dilute U F G "stock" that has had replenisher added to i t .  
Constant Agitation is used with diluted U F G to prevent the gradation from 
becoming too soft. (Remember that exposure controls density, development 
controls contrast.) As a guide for developing films by a dilution of 1 :5, it is 
recommended normal times be multiplied by approximately 2112 times and con
stant agitation used. For those who wish to develop for longer times, but do 
not wish to dilute, then add 1 ounce of sodium bisu l fite per gallon of developer 
and triple the development times shown in the chart. If you wish to replenish 
this solution, then add 2 ounces of sodium bisulfite per gallon .of replenisher. 
Note: Using the sodium bisulfite makes U F G reusable and is not in the 
category of a one-time use developer as when dilution is used. The sodium 
bisulfite does not affect the quality, but care must be exercised where fi lm speed 
is important, as the speed will  be affected slightly. 

AGITATION 

For 3 5mm and 1 20 roll  films,  tanks are preferred that can be inverted 
during agitation. Immediately after immersing films, agitate for the first 1 5  
seconds; thereafter, agitate 5 seconds a t  the er.d of each 3 0  seconds. Our method, 
is 3 gentle inversions while rotating counterclockwise during the 5 seconds every 
30 seconds, followed by putting the tank down with a gentle tap at the end of 
each 5-second inversion period, to dislocate any air bubbles that may have 
formed. The idea is to get even development of the films and consistently repro
ducible results. lf you are getting these, but  the developing times in the table 
are too long or too short for your purposes, then don·1 change your agitation, bu t  
instead change the  developing times accordingly. If a multiple-reel tank i s  used 
for the development of one roll, we recommend that you insert empty reels to 
prevent too violent agitation by the reel shooting the length of the tank with 
each inversion. Where very deep roll-film developing tanks are used, i t  is sug
gested reels be placed on a long wire and agitation carried out by a gentle lifting 
and turning of the reels during the agitation periods; do not l i ft out of the 
solution. 

For agitation of sheet film in hangers, agitate during the first 15 seconds 
then follow with agitation 5 seconds each 30 seconds thereafter. Hangers should 
be placed in the tank as a group, tapping the hanger bars on the top of the 
tank to dislodge any air bells. After agitation period lift hangers clear of the 
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solution, drain 1 to 2 seconds from each corner and replace smoothly into the 
tank; repeat these cycles until development is complete. Developing in a tray 
or dish, with constant agitation, will reduce developing time by 20% . 

SHORT-STOP 
A short-stop is not recommended except in cases where the temperature 

exceeds 80 degrees. I f  temperatures over 80 degrees are used, a hardening stop 
bath is advised; use l teaspoon of sodium bisulfite and I teaspoon of potassium 
chrome alum per quart of water. Use o:icc and discard. In lieu of the short-stop, 
a brief water rinse of 30 seconds to I minute should be used. 

FIXING FILM 
Use a rapid-hardening fixer. Fix for twice the clearing time. Thick emulsion 

or high-speed films will require about  l /3 longer to fix  than the slower thin
emulsion films; do not overfix-delicate halftones will he destroyed. If your fixer 
is not fresh, fogged or stained films may be expected. 

WASHING-DRYING 
Follow the wash with a brief 30- to 60-second immersion in a good wetting 

agent; remove film from reel and hang up by the end. Soak a viscose photo 
sponge in the wetting solution, squeeze out,  and wipe down film one side at a 
time. Allow film to dry in an area free from dust and at a temperature as close 
as possible to the processing temperature; use no heat or fan. 

TEMPERATURE 
The importance of accurate temperature uniformity throughout the develop

i ng process, cannot be over-emphasized. Keep an ACCURATE laboratory 
"standard" thermometer aside to check your working thermometer against fre
quently. I naccuracies in thermometers arc very common and can play havoc 
with the negative contrast. Keep developer. fix, wash and drying at the same 
temperature. 

TIME AND TEMPERATURE TABLE 
Since photography is not an exact science and variables are encountered 

with each photographer and his equipment, the following tables are furnished 
as a guide-a STARTING POINT-so that he may achieve the optimum nega
tive quality. 

There is NO SINGLE CORRECT D EVELO P I N G  T I M E  to give optimum 
results UNDER ALL CONDITIONS. The ideal negative is a delicate balance 
of exposure and development of the film, taking into consideration the brightness 
range of the subject, the latitude of the film and the photographer's aesthetic 
objectives. 

Under normal conditions and using a double-condenser enlarger, the E.l.'s 
given in the table, should give optimum print quality when the negatives are 
developed as instructed. Negatives that are to be enlarged with a diffusion type 
enlarger will require about 20 % longer developing times, as they require a 
higher gamma. 

Ideally, negatives should be developed for different times according to the 
lighting, film contrast, exposure, and the brightness range of the subject, but 
this can only be done in the case of sheet films. Admittedly, roll films with 
mixed subjects and lighting conditions must get a compromise development; 
for these we recommend the times given in the table as a starting point. To cope 
with this situation, i t  is suggested that a 36-exposure roll of film, of the type 
normally used, be exposed as follows: bracket a series of 6 exposures with 
sunlight, 6 on a dull overcast day, 6 with your electronic flash, 6 with the 
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flashbulbs most frequently used, 6 u nder photofloods, and 6 under contrasty 
available-light conditions; develop this  36-exposure test roll NORMALLY. After 
the film has  dried, select the best negative in each classification, record the 
proper E.T. or guide number from each tested series. fn this way, the best ex
posure may be used for future shooting, for this given fi lm and given developing 
time. Needless to say, if you shoot the entire roll under the same conditions, then 
by a l l  means change the development time to suit those conditions. 
Note: The Recommended E.T. (Exposure Index) listed below, may be above or 
below that l isted by the film manufacturer, but has been determined to give the 
best Exposure Index to arrive at the optimum negative wi th  proper development 
i n U F G. 
Note: When diluted developer is used, ALWAYS USE CONSTANT AGITA
TION. 

ETHOL UFG 

NORMAL DEVELOPING 

EXPOSURE INDEX TIME (Minutes) 

Daylight Tungsten 35mm Films 65° 70° 75° 85° 

4000 Kodak "2475"  (gamma .70) 1 2 1/2 1 0 1h 8% 71h 

6000 Kodak "2475" (gamma 1 .00) 1 8 1/2 1 61h 1 4 1h  1 3  

3 200 Kodak "2484" (gamma .70) 1 1  i;4 9% 81/2 71,4 

5000 Kodak "2484" (gamma 1 .00) 1 7 3/1 1 4 112 1 11 12 9% 

1 200 1 000 Kodak Tri-X 7 5 1,1,i 4 3 

650 500 Kodak Tri-X 4 3 112  3 2% 

400 400 Kodak Tri-X 3 112 3 2% 2 1,4 

2000 * *Kodak Tri-X 7 112 

4000 **Kodak Tri-X 91/2 

320 250 Kodak Plus-X 4 3 Yi  23A 2 10!  

8 0  64 Kodak Panatomic-X 3 111 2 1 1,4  

320 250 Ilford FP-4 4 111 3 1/2 2% 21/2 

1 000 800 Ilford HP-4 6111 5 '11 4112 3% 

80 64 l l ford Pan-F 3 2 !/i  

1 60 1 25 GAF Prof. F i lm Type 268 1 3¥1 3 10! 234 2!/i 

1 200 1 000 GAF 500 5 Y2 4111 3 10!  2112 

250 200 GAF 1 25 4% 4 3 112  2% 

800 640 Fuji Neopan SSS 81h 7 6 5 

''*These are "push processing" indexes only. 
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ETHOL UFG 

NORMAL DEVELOPING 

EXPOSURE INDEX TIME (Minutes) 

Daylight Tungsten 120 Films 65° 70° 75° 85° 

1 200 1 000 Kodak Tri-X 6 1/2 5 1/.i  4 \/,i  3 \/z  

650 500 Kodak Tri-X 4¥1 4 3 1/2 2¥1 

400 400 Kodak Tri-X 411-i 3 1/2 3 2 \/z 

800 650 Kodak Tri-X Pan Prof. 7 5 3 \/z  2 1/2 

320 250 Kodak PJus-X Pan 3 Yi  2% 2 1,1,i l 3.4 

1 60 1 25 Kodak Yerichromc Pan 3 21/2 2 14 1 %  

80 64 Kodak Panatomic-X 6 \/,i  4 \/z  3 14 2\/z 

1 600 Kodak Royal-X Pan Impr. 1 1  8 5% 4 

200 1 60 llford FP-4 4 1/i 3 1.h 2% 2 

1 600 1 200 l lford HP-4 5% 4% 23.4 21/.1 

1 000 800 GAF 500 6 1/2 5'/<i 41/2 3 \/z  

250 200 GAF 1 25 41/2 3 1/2 2% 2 

320 250 GAF Prof. Film Type #268 1 3 21/2 2 1,1,i 2 

1 60 1 25 Agfapan !SS 2 1/2 214 2 1% 

1 000 800 Fuji Neopan SSS (Opt imum) 1 1  \4 9 7 14 5% 

800 640 Fuji Neopan SSS 83,4 7 5\/z 4\/z 

500 400 Fuji Neopan SSS 5% 5 4'/<i 3% 
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ETHOL UFG 

EXPOSURE INDEX 

NORMAL DEVELOPING 

TIME (Minutes) 

Daylight Tungsten SHEET FILM 65° 

3:X. 500 400 Kodak Tri-X (Estar Base) 

200 

200 

100 

1280 

400 

400 

64 

1 60 

125 

500 

1 60 

32 

1 (l') 
250 

400 

1 60 

400 

160 

1 60 

80 

1 000 

400 

320 

32 

80 

20 

1 00 

500 

125 

25 

80 

200 

320 

1 25 

3 20 

Kodak Plus-X 4 1/: 

Kodak Super-XX 9 Y.i 

Kodak Ektapan 7 

Kodak Royal-X Pan lmpr. 4 1 66 1 3  

Kodak Royal Pan 5 14 

Kodak Panchro Press B 7 

Kodak Commercial Orthu 41/2 

Kodak Super Speed Ortho 5-Y.'.t 

Kodak Prof. Copy 4 1 25 

GAF Yersapan Gafstar #283 1 

GAF Prof. Film Type #2863 

GAF Superpan Gafstar #28 8 1  

Agfapan 25 

Agfapan 1 00 

Agfapan 200 

Agfapan 400 

Ilford FP-4 

Ilford HP-4 

8 

6% 

ELECTRONIC FLASH 

70° 

3 14 

3 1;4  

1 1  

4 

3 34 

5 

4 

7 

61h 

3 1h  

6¥1 

51h 

81/2 

73/,, 

7 

75° 

21/2 

2% 

5% 

41/2 

9 \14  

3 

41h 

6 

5 1;4  

2% 

4% 

7l/i 

61h 

4 

51/2 

85° 

2 

2 

4% 

3 %  

8 

21h 

3 111 

21h 

3% 

5\14 

2\14 

5 

3 1h  

61,4 

51,4 

3 

41h 

Negatives exposed by electronic flash units having a duration shorter than 
l / 2000th second, will require from 25% to 50',{ increase in developing time. 
Most of the popular flash units do not fall ln  this category and developing 
times will remain unchanged. 

The exposure index and developing times recommended in the above charts, 
are based upon tests conducted in our laboratories. A small tolerance must be 
allowed to compensate for the many variables involved; i .e . ,  thermometers, 
water supply, exposure meters, agitation and shutter speeds. 

If any questions or problems arise. please write the Technical Department, 
Ethol Chemicals, I nc. 
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ETHOL T E  C COMPENSATING DEVELOPER 

T E C is  a compensating developer, offering maximum shadow detail, 
economy, developing control, and acutance. T E C is panlhermie, and may 
safely be used at  temperatures from 60 to 80 degrees F. 
GENERAL INFORMATION 

T E C is available as a liquid concentrate in a package of 3 1 -ounce bottles 
and also in a 4-ounce bottle. For use i t  is  diluted 1 part developer to 1 5  parts 
water; use once and discard. It is recommended that a temperature range of 
70° to 75° F be used. T E C is also available in a 2-SOLUTION powder form. 
Dissolve can (A) in � gallon of water and Can (B) in 112 gallon of water. FOR 
USE: Tak e  I part (A), I part ( 8) and 14 parts water, use once and discard. 
TWO BATH DEVELOPM ENT may be used as an alternate method of proc
essing with the 2-Solution T E C. To use this method, prepare "stock" (A) and 
(B) solutions in the usual way. Use two containers for developing; Kinderman, 
Ni k.or, or Plastic 2-4uart juice containers with lids are excellent. Fill  one with 
the (A) solution, the other with the (8) solution; adjust temperatures to 75° F. 
Place film reels into (A) and then into (B), for the recommended times, WITH
OUT ANY RINSE BETWEEN. Follow with water rinse and rapid fixer. 
NOTE: For economy and negative control: ·'A" is  the developing agent, which 
will help control your density. "'B" is the activator for controlling contrast. Times 
may be changed in ·'A" or "B" or both, in order to achieve the desired control. 
If you desire to develop by i nspection, start your inspection as you are ready 
to remove the film from the ''A" bath. 

The recommended E. l .  (Exposure Index) lisll!d in the chart may be above 
or below that listed by the film manufacturer, but has been determined 
to be the best exposure index to arrive at the optimum negative with proper 
development in T E C. 

WATER quality is important for quality processing. 1 t  should be as pure as 
possible. If your water supply is not free of minerals and foreign matter, the 
use of bottled or distilled water is recommended. 

If  possible, do not pour solutions in and out of daylight loading tanks. 
Preferably, fill the tank with developer, and, in the dark, drop the loaded reel 
into it. Following development, lift the reel out, into the next solution. This 
contributes to more accurate t iming and more uniform development of the 
negatives. 

T E C is not a fine grain developer for H I GH SPEED films. Although high 
speed films will achieve maximum definition when developed in T E C, they will 
have more grain than i f  developed in a fine grain developer. There is NO film 
speed loss to high speed films when developed in T E C; i.e., TRI-X 35mm 
exposed at  ASA-50 to ASA-2400 on the same strip of film, renders printable 
negatives from each frame. 
GOOD HOUSEKEEPING 

Cleanliness is a must .  T E C as well as other film developers can be con
taminated by foreign matter. Tanks and reels should be cleaned periodically: a 
toothbrush makes an excellent tool for cleaning reels. Always dry tanks and 
reels IMMEDI ATELY after use, with a clean, lint-free towel. 
STORAGE 

T E C will keep almost indefinitely in i ts original sealed container. After 
opening a bottle and using part, it is recommended the remainder be placed i n  
small, full bottles, o r  used within a period o f  3 weeks. For maximum life, 
opened bottles should be stored in the cooling chamber of the refrigerator. Tests 
indicate a life beyond 6 months when stored in this manner. DO NOT USE IF 
DEVELOPER HAS TURNED BROWN OR REDDISH BROWN. 
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Longer life can be expected from 2-SOLUTION T E C, because of the sep
aration of chemicals. 
AGITATION 

For 3 5mm and 1 20 roll films. tanks that can be inverted during agitation are 
preferred. Immediately after immersing films, agitate for the first 15 sec.; then 
agitate 5 sec. at the end of each 30  sec. The method is 3 gentle i nversions during 
the 5 sec . .  wi th  a gentle rotation of the tank followed by putting the tank down 
with a gentle tap al the end of each interval to dislodge any air bubbles that 
may have formed. Where very deep roll film tanks are used, i t  is suggested reels 
be placed on a long wire and agitation carried out by a gentle lifting and turning 
of the reels during the agitation periods. Do not lift out of the solution. 

For agitation of sheet film in hangers, agitate during the first 1 5  sec., then 
fol low with agitation 5 sec. each 30  sec. thereafter. Hangers should be placed 
in the tank as a group, tapping the hanger bars on the top of the tank to dislodge 
any air bells. After the agitation pericd, lift hangers clear of the solution, drain 
1 to 2 sec. from each of the lower corners, and replace smoothly in the tank. 
Repeal these cycles until development i s  complete. Developing i n  a tray or dish, 
with constant agitation, wil l  reduce developing time by approximately 20 % .  
SHORT STOP 

A short stop i s  NOT recommended except in cases where the temperature 
exceeds 7 5 °  F. If temperatures over 7 5 °  are encountered, a hardening stop bath 
i s  advised. Use l tsp. sodium bisulfitc and 1 tsp. potassium chrome alum per 
qt. of water. Use once and discard. In lieu of the short stop, a brief water rinse 
of 20 to 30  sec. may be used, if  desired. 
FIXING THE FILM 

Use a rapid hardening fixer. Fix for twice the clearing time. Thick emulsion 
or h igh speed fi lms will require about 1/J longer to fix than the slower, thin 
emulsion films. Do not over-fix . . .  delicate half-tones will be destroyed and grain 
clumping will result. If your fixer i s  not fresh, fogged or stained film may be 
expected. 
WASHING-DRYING 

Follow the wash with a brief 30  to 60 sec.  immersion in a good wetting 
agent; use 3 or 4 drops to a quart of DISTILLED WATER. Tap water is not 
recommcndeJ. Remove film from reel and hang by the end. Soak a viscose sponge 
in the wetting solution, squeeze out, and wipe down film, one side at a time. 
Allow film to dry in a d ust-free area, and at a temperature not in excess of 5 °  
higher than the final bath. Use n o  heat or fan. 
TEMPERATUR E  

The importance o f  accurate lcmpt:rature uniformity throughout the develop
ing procedure cannot be over-emphasized. I naccuracies in thermometers are very 
common. and can play havoc with negative contrast. Check your thermometer 
often. Keep developer, fix. wash and drying at the same temperature. Avoid 
h igh-temperature processing of high-speed films; chemical fog may result. 
TIME AND TEMPERATURE TABLE 

Photography is not an exact science, and variables are encountered with 
each photographer and h is equipment. The following tables are furnished as a 
guide; a STARTING POINT so that you may achieve the  optimum negative 
quality. Using a double condenser enlarger, the E.l.'s given in the table should 
give optimum print quality when the negatives are developed as instructed. Neg
atives that are to be enlarged with a diffusion type of enlarger will require 
about 20 % longer Jeveloping times, as they require a h igher gamma. There is 
NO SINGLE CORRECT DEVELOP fNG TIME to give optimum results 
UNDER ALL CONDITIONS. 
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The Compact Photo-Lab-Index 

"ETHOL BLUE-HIGH PERFORMANCE DEVELOPER" 

DESCRIPTION 

Ethol BLUE is a ·new concept in film development, highly concentrated for 
the dilution and one-time-use method of processing. It is panthermic and may 
be safely used at temperatures from 65  to 90 degrees F. ;  preference is limited 
to the range of 65 to 80 degrees F. 

GENERAL INFORMATION 

Ethol BLUE provdes high, effective film speeds, a maximum of shadow 
detail, high acutance, medium fine grain, processing control, ease of use and 
economy. It is ideally suited to the requi rements of the photojournalists and the 
available light photographer. 

BLUE is available in a ( 1 )  pint and 4 oz. liquid concentrate. It is normally 
diluted 1 :30 for use, but for extended processing control or for special applica
tions, it may be diluted upwards to 1 : 1 20. 

The recommended E.I.  (Exposure Index) listed in chart below may be con
considerably above that listed by the film manufacturer, but has been deter
mined to be the best exposure index for a negative of optimum quality 
with proper development in Ethol BLUE. 

Because Ethol BLUE has such great latitude, there are, in some cases, more 
than one index listed for certain films. Where this has been done, the asterisk (*) 
will indicate the optimum index for that film. 

If possible, do not pour solutions in and out of daylight loading tanks. 
Preferably, fill the tank with developer and, in the dark, drop the loaded reel 
into it. Following development, lift the reel out, into the next solution. This 
contributes to more accurate timing and more uniform development of negatives. 

DILUTION 

Where longer developing times are desirable, or greater contrast control is 
needed, then extended dilution upwards to I : 1 20 is suggested; discard immediately 
after one-time-use. Do not be alarmed if any crystalization occurs in the "stock" 
developer. Simply place bottle in bot water, shaking occasionally, until crystals 
dissolve. 

STORAGE 

Ethol BLUE has extremely long shelf life in its "stock" solution form. Do 
not dilute "stock" until ready to use. Simply store bottle at room temperature. 
Do not refrigerate. Ethol BLUE will last well over one year if kept tightly 
stoppered in its original bottle. Occasiona lly the stock solution will darken to a 
brown or a black color. This is due to peculiarities in certain raw materials and 
does not indicate that the developer is exhausted. Continue to use as recom
mended. 

(co11ti11ued on folluwing page) 
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The Compact Photo-Lab-Index 

AGITATION 
For 3 5mm and 1 20 roll films, tanks that can be i nverted during agitation 

are preferred. Immediately after immersing the films, agitate for the first 15 sec. ;  
then agitate 5 sec. at t h e  end o f  each 30 sec. T h e  method i s  3 gentle inversions 
with a gentle rotation-during the 5 seconds every 30 seconds, followed by 
putting the tank down with a gentle tap at the end of each 5-second agitation 
period, to dislodge any air bubbles that may have formed. This method of 
agitation is advised for even development of the films and consistently repro
ducible results. If you are getting consistent negatives, but the developing times 
in the tables are too short for your pu rposes, then do not change your agitation, 
but instead change the developing times-based upon your dilution or the need 
of more or less contrast. Where deep roll film tanks are used, it is suggested 
reels be placed on a long wire and the agitation be carried out by a gentle lifting 
and turning of the reels during the agitation periods. Do not lift reels out of 
the solution. 

SHORT STOP 
An acid short stop is  not recommended. I nstead of an acid stop-bath, a brief 

rinse of 20-30 seconds i n  plain water may be used. If temperatures of over 7 5 ° F. 
are encountered, a hardening stop-bath of I tsp. sodium bisulfite and 1 tsp. of 
potassium chrome alum in a quart of water is recommended. Use once and discard. 

FIXING THE FILM 

Use a rapid hardening fixer and fix for twice the clearing time. DON'T 
over-fix-delicate half-tones will be lost and grain clumping will result. If 
fixer isn't fresh, it is possible film may be fogged or stained. 

WASHING-DRYING 

Wash films in a rapid washer, such as the Miller Hurricane film washer. 
Follow the wash with a brief 30- to 60-second immersion in a good wetting agent; 
remove film from reel and hang up by the end. Soak a photo viscose sponge in 
the wetting solution, squeeze out, and wipe gently down film, one side at a time. 
Allow film to dry in a dust-free area and at a temperature as close as possible 
to the processing temperature that was used; use no heat. 

TEMPERATURE 

The importance of accurate temperature u niformity throughout the de
veloping procedure cannot be over-emphasized. Inaccuracies in thermometers 
are very common, and can play havoc with negative contrast. Check your 
thermometer often. Keep developer, fix, wash and drying at the same tempera
ture. Avoid high temperature processing of high speed films, if possible; chemical 
fog may result. 

TIME AND TEMPERATURE TABLE 

Photography is  not an exact science, and variables are encountered with 
each photographer and his equipment. The following tables are furnished as a 
guide; a STARTING POINT so that you may achieve the optimum negative 
quality. Using a double condenser e n larger, the E. L's given in the table should 
give optimum print quality when the negatives are developed as instructed. Neg
atives that are to be enlarged with a semi-diffusion or diffusion type of enlarger 
will require about 20% to 30% longer developing times respectively, as they 
require a negative to be developed to a higher contrast index for ease of printing. 
There is NO SINGLE CORRECT DEVELOPING TJME to give optimum results 
UNDER ALL CONDITIONS. 

(continued on followi11g page) 
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ETHOL BLUE 

TIME AND TEMPERATURE CHART 

NORMAL DEVELOPING 

EXPOSURE INDEX TIME IN MINUTES 

Daylight Tungsten 35mm Films DILUTION 65° 70° 75° 80° 

2400 2000 Kodak 2475 1 :30  1 2% 1 0  8 6\1,i 

2400 2000 Kodak Tri-X 1 :30 81/.i 63)! 51/2 4Y2 

2000 1 600 *Kodak Tri-X 1 :30 7% 6 4% 3% 

1 600 1280 Kodak Tri-X 1 :30  7 Y2 51/.i 3% 23)! 

400 400 Kodak Tri-X 1 :60 6 5Y2 5 4% 

500 400 Kodak Plus-X 4\/z 3112 23)! 2 

500 400 Kodak Plus-XX 1 :60 7 1/4 6 5 4 

400 320 Kodak Plus-X 1 :30 3 Y2 2% 2 l \/z  

125 1 00 Kodak Panatomic-X 1 :60 7 5 1/2 4\1.1 3 \1.t  

64 50 *Kodak Panatomic-X 1 :60 41/2 3% 3 21/2 

80 64 Kodak Panatomic-X 1 : 1 20 8 7 6 5 1,1,i 

I O  8 Kodak High Cont. Copy 1 : 1 20 6 

320 250 Ilford FP-4 1 :30 3:Y.1 3 2112 2 

320 250 Ilford FP-4 1 :60 7 6 5 41,1,i 

1 600 1 200 Ilford HP-4 1 :30 1 1  8 51/2 4 

1 200 1 000 * llford HP-4 1 :30  8 \1.t 61/2 5 3% 

80 64 Ilford Pan-F 1 :60 5 '/.\ 4\/z 33/.\ 3 \1.t  

320 250 GAF 1 25 1 :30 7 51/2 41/2 3 V:z 

1 000 800 GAF 500 1 :30 8 1/2 7 5% 4% 

1 200 1 000 *Fuji Neopan SSS 1 :30 9 1/2 7 1/2 6 4% 

640 500 Fuji Neqpan SSS 1 :30 6 �Ci j 4 3 

250 200 Lumipan 1 :60 5\1.i 

800 640 Imperiale S Pan 1 :30 5 

32 25 VTE Pan 1 :90 6 '/.\ 5 V:z 4% 4\1,, 

*Different El using different developing times. 

(coll ti1111cd 011 ful!o11"i11i; pai;e) 
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ETH OL BLUE 

TIME AND TEMPERATURE CHART 

NORMAL DEVELOPING 

EXPOSURE INDEX TIME IN MINUTES 

Daylight Tungsten 1 20 Films DILUTION 65° 70° 75° 80° 

LOOO 800 *Kodak Tri-X 1 :30  53/t 4Y2 3% 3 

1 600 1 200 Kodak Tri-X 1 :30  6114 5 4 3 114 

32 25 Kodak Panatomic-X 1 :60 4 1/i 3 11! 2% 2 

200 160 Kodak Verichrome Pan 1 :60 6 \Ii 5 3% 3 

320 250 Kodak Plus-X 1 :30 3 \/2 23/.1 2 1 1h  

1 200 1 000 Kodak Royal-X Pan Imp. 1 :30  9 7 1)! 5% 4% 

800 640 Fuji Neopan SSS 1 :30  9 Y.i 6\li 4% 3 \l:z  

160 125 Ilford FP-4 1 :30  3 21h 21/i 1 %  

1000 800 Ilford HP-4 1 :30  7 114 6 5 4 

800 640 ';GAF 500 1 :30  1 0¥1 8 6 4\l:z 

1000 800 GAF 500 1 :30  1 3 \/2 1 0  7 1h 51h 

250 200 GAF 1 25 1 :30 6Y2 5 1Ji 41/,i 3 !Ji 

4 x 5 Sheet Film 

500 400 Kodak Tri-X Pan Prof. 1 :30  6% 51h 41/,i 3 1h  

160 125 Kodak Plus-X Pan Prof. 1 :60 7% 7 61Ji 53Ji 

2000 1 600 Kodak Royal-X Pan Imp. 1 :30 12 9% 8 6Y2 

640 500 Kodak Royal Pan 1 :30  7114 6 5 41Ji 

125 1 00 Kodak Ektapan 1 :60 8 \l:z  6% 51/,i 4 

200 1 60 Ilford FP-4 1 :60 73)! 6% 6 5 

500 400 Ilfonl HP-4 1 :30  7 6 5 41/,i 

800 640 GAF Prof. Type 2863 8 \l:z  7 1/i  6 5 

*Different EI using different developing times. 
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ETHOL 90 DEVELOPER 

DESCRIPTION 

Ethol 90 is a fine-grain, normal contrast. long-scale. very rapid working 
developer. I t  is used in an extremely broad range of general and scientific pho
tographic applications. i ncluding press. industrial and commercial p hotography,  
available light, macrophotography, electro:i microscopy, holography, x-ray, 
cineflure, cardiology, and in automatic processing of motion-picture negative 
and positive films. 

GENERAL 

No specia l  equipment or p rocedures are required. Ethol 90 is available in 
both powder and l iquid form. It also has its own replenisher, both powder and 
l iquid. The l iquid 90 i s  a ready-to-use work ing solution. Simply bring the l iquid 
to the required temperature and process. The powder form i s  dissolved in 
¥<! ths  the final  volume of water at 80°-l 00°F. Then add cold water to make 
up the balance. 

USE 

Normal development t imes for most films, exposed at  double their ASA 
rating, is 90 seconds at 70 °F. with CONSTANT GENTLE AGITATION. If 
development is extended to about 6 m i nutes the ASA rating for slow films may 
be increased to 3X, and for fast films up  to 6X. I f  impractical to hold tempera
ture at 70°F. ,  follow the chart below. Times may be changed to meet individual 
contrast and density requirements. 

Degrees, F. 
Time, Seconds 

60 
1 80 

65 
120 

70 
90 

75 
60 

80 
50 

85 
40 

90 
30 

95 
25 

1 00 
20 

If you prefer longer developing time, this is accomplished by diluting 1 part 
of Ethol 90 to 10 parts water, or 1 pa1t to 20 pa1ts water. This will  give slightly 
i ncreased film speed, as well as slightly finer grain. For ·slower, thin-emulsion films, 
the dilution method is recommended. Used in  this manner, 90 becomes a one
time developer, and must be discarded after use. Do not u se developer in which 
film has been processed, or to which replenisher has been added, for the dilution 
method. 

REPLENISHER 

For more stable life, and constant results, Ethol 90 replenisher i s  recom
mended, when using 90 stock developer. As a starting point, use 1h oz. Ethol 90 
replenisher for each 80 sq. in. of film processed (1 roll 35mm, 36 exp., roll 
1 20 films). 

TIME AND TEMPERATUR E  TABLES 

There is no  EXACT DEVELOPING TIME to give optimum results UNDER 
ALL CONDITIONS and since Ethol 90 is so broad in scope, no attempt is made 
to give a table covering all films. Below are a few of the most popular films, 
which should give a starting point, a guide to cotninue with tests on  films other 
than those indicated herein. 

(continued 011 followi11g page) 
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ETH OL 90 

EXP. INDEX FILM DILUTION AGITATION TIME, MIN., 70°F. 

400 Tri-X Full Str. Normal l1 /2 
800 Tri-X Full Str. Constant P h  

1 600 Tri-X Full Str. Normal 6 

500 Tri-X 1 : 1 0  Normal 6 

800 Tri-X 1 : 1 0  Constant 6 

1000 Tri-X 1 : 1 0  Normal 6Y2 

2000 Tri-X 1 : 1 0  Normal 9 

50 Panatomic-X 1 :20 Normal 51;4 

80 Panatomic-X 1 :20 Constant 51;4 

250 Plus-X 1 :20 Normal 511z 

320 Plus-X 1 :20 Constant 511.z 

64-80 HIGH-CONTRASTY COPY Full Str. Normal 4 1/1 (for line copy work) 
Since Ethol 90 has a degree of compensating action, push processing will 

give but a minimum increase in grain, and wil l  not block highlights while the 
developer continues to work in the shadow areas. 

CINEFLUR E  FILM 
In processing of cineflure films, Ethol will give better contrast. The film 

base is extremely clear, compared to films processed in other developers. 
Radiation factors may be reduced by 50% or more. (Reduce KV by 1 0, or 

reduce milli-amperage by 50% ). The 50% factor is conservative. If develop
ment is  extended to about 6 min. at  70°F. ,  the ASA rating of slow films may 
be increased by 3X and fast films to 8X. Normal x-ray fixers may be used. 
Aside from lower radiation levels, improved contrast, and a clearer film base, 
Ethol 90 gives a lower tube load and, therefore, longer life. Low-gain, borderline 
image tubes may still be usable and l i fe extended; less radiation to the doctor 
and the patient, and fewer repeat examinations. 

Below is a brief table which should give processors of Cineflure, and other 
films, an adequate starting point on which lo base their individual tests. 

FILM MACHINE DEV. TIME TEMP. 
DOUBLE-X Fisher-Processall 25' per min. 48 sec. 8 5 °  F. ( 1 )  
DOUBLE-X Fisher-Processall S Y, '  per min. 7 5 °  F. 
CINEFLURE Fisher-Processall 4' per min.  88-90 sec. 75°  F. 
CINEFLURE Fisher-Processall 4' per min. Ph miIL 84 ° F. 
CINEFLURE Picker-Smith (with 2' per min. 3 min. 68° F. (2) 

Nitrogen-burst 
agitation) 

EK Fine -Grain Houston Fearless 3' per min. 3 min. 
Positive (with circulating 

pump agitation) 
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ELECTRON MICROSCOPY 
In using Ethol 90 for processing of plates and films for electron micro

scopy, you wi l l  find that you obtain superior contrast along with much shorter 
developing time (2 min.  lo 6 min. at 70°  F.) than that obtained with other 
developers. To gel higher acutance and contrast. you may use constant agitation. 

To reta in  normal contrast, use one-half oz. Ethol 90 Replenisher for each 
80 sq. in. of fi lm processed. If you desi re more contrast in your negatives, you 
may use more replenisher, up lo an amount which will maintain the original 
volume of developer. 

As previously stated, Ethol 90 will not block highlights, and wi l l  give ex
cellent shadow detail .  

To obtain superior clarity. sharpest detai l .  and highest resolution for ex
treme enlargements, use Ethol 90 for negative processing and a point l ight sou rce 
enlarger for printing. 

ETHOL LPD DEVELOPER 
For all Printing Papers, Lantern Slides, Press Negatives and Microfilms 

DESCRIPTION 
LPD is  a simple, easy lo use paper developer that offers long life, economy 

and tone control. It gives brill iant blacks, the pure sparkl ing whites, and 
has a capacity to maintain quali ty for many prints. It is  non-staining and free 
from tendency to irritate skin. 

LPD is a paper developer available either as a powder or l iquid.  It is a 
non-staining developer that gives brill iant prints with rich blacks and clean 
whites. I t  is  a long scale, neutral tone, normal contrast developer with a good 
developing capacity that may be used in the usual dilute-disca�d method, or may 
be replenished. 

LPD offers great print capacity, i .e . ,  a tray of l/2 gallon of working solution 
will process a minimum of 3 60 8x l 0  single weight prints, when properly re
plenished. Uniform quality and tone is maintained throughout the useful life of 
the developer. Replenishment according to directions will allow extended use of 
the developer making it unnecessary to discard i f  only a few prints have been 
made. 
LPD may be used with all types of print ing papers. Tones may be varied from 
cold to warm by selection of the paper, and by varying the di lution of the stock 
solution. 
I t  can also be used for processing projector slides, press negatives and microfilms. 

LPD does not stain and irritate the skin, as is characteristic of so many 
developers. Most developers contain Metol, which is  a toxic developing agent. 
LPD contains no Metol. Instead, Phenidone@ has been used . This developini; 
agent is non-toxic and has made i t  possible for many photographers to return to 
the lab without fear of skin problems. 

LPD contains Hydroquinone, whid1 is a regenerat ing chemical that acts 
very rapidly on the Phenidone.® When LPD is used as directed, full strength of 
the solution is  maintained until all the work i ng and replenishment solution has 
been used. 

LPD is versatile, and it  may be used with all types of print ing papers. Tones 
may be varied from the very cold to very warm just by selection of the paper 
and the d i lution of the "stock" developer. 

LPD developer may also be used for t he processing of lantern slides, press 
negatives, and microfilms. 
MIXING 

LPD is  a single-mix powder which dissolves easily i n  tap waler at 80 to 1 00 
degrees F .  The contents of the can should be dissolved in '.)4 the final  volume 
6f water, and then cold water added to bri ng the solution up to the i ndicated 
amount. This becomes the "STOCK" solution. When dilut ing the developer, be 

(continued 011 following page) 
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sure to  stir well to obtain a more uniform solution. LPD Liquid Concentrate i n  
1 qt. and 5 gallon sizes are also available and should b e  mixed as per directions 
on the container. 

NORMAL USE 
To make a working solution, di lute the stock solution 1 :2  with water, and 

develop the prints for l 1h to 2 minutes at  70 degrees F. This dilution will pro
duce a neutral tone. 

TONE CONTROL 
LPD offers the unique ability of print tone control. Where mosl developers 

change in contrast as they are diluted, LPD maintains a uniform contrast, but 
changes tone. i .e . ,  a dilution of 1 :4 produces warm tones; 1 :2 neutral tones; and 
1 :  1 ,  or full strength, produces the colder tones. 

Very wide tone latitude is obtained by the choice of paper, coupled with 
the appropriate dilution of the developer. Fast bromide papers will give a very 
blue-black tone, while the chloro-bromide papers would naturally produce 
warmer tones. Prints should be exposed sufficiently to give good blacks. LPD 
does not sacrifice emulsion speed, so the normal exposure should be correct. 

SHORT STOP AND FIX 
Even though LPD has a minimum tendency to stain, it is  advisable to use 

a short stop. Any regular stop-bath may be used and any of the fixers; however, 
if a rapid-fix is used, care should be taken not to leave the prints in too long, 
or bleaching will result and tones will be sacrificed. 

TO REPLENISH 
After printing 15 8 x 1 0  prints in tray containing 1 quart of solution, re

plenish with 5 oz. of replenisher; after 30 prints in tray using lh gallon of 
solution, replenish with 1 0  oz. of replenisher; after 60 prints in tray containing 
I gallon of solution, replenish with 20 oz. replenisher. 

WHEN DONE WITH PRINT SESSION 
1. Pour solution remaining in tray back into working solution bottle. 
2.  Replace depleted portion from replenisher bottle. 
CONTINUE UNTIL ALL REPLENISHER HAS BEEN USED, THEN 

START PROCEDURE WITH FRESH SOLUTIONS. 

NOTE 
The above proportions apply to single weight paper, 8 x 1 0  size. For those 

who wish to use this system with double weight papers, you may compute that 
each 8 x 10 double weight paper uses approximately l/2 ounce of developer. 

Do not attempt to print 70 or 80 prints before replenishing. Replenish as 
indicated above. This will assure you that your solution is at full strength, for as 
explained previously, a Phenidone® developer regenerates quickly. 

For those who prefer a more contrasty type of solution or for those who use 
continuous automatic machines, or for those who wish to hold working time 
to a minimum, make working solution by diluting stock solution I :  I. For this 
purpose, use straight stock solution as your replenisher. 

FOR SOFTER PRINTS 
Make solution on a 1 to 4 basis and replenish as follows. Make the original 

stock solution. ARemove Vs of this into another bottle and fill with water to make 
your working-solution. Now take the first bottle which still · has o/s of the solution 
remaining and split into 2 bottles containing equal amounts of solution and fill 
these two bottles with water. You now have 2 bottles of replenisher from which 
you may replenish on the same basis as the above. 
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The following table is a guide for exposure and development under different 
brightness ranges. 

Brightness Development 
Range (approx.) Exposure Stops Factor 

Misty Landscapes 1 : 1 0  Y:i X  Under l1 /2 2X or 100% Over 

Distant Views 1 :20 1J3 X Under l 1h l .5X or 50% Over 

Street Scenes 
(diffuse Light) 1 :40 1hX Under 1 l .2X or 20% Over 

Summer Landscapes 1 : 1 00 Normal Normal Normal 

Back Light (Natural) 1 :250 2X Over 1 .8X or 20% Decrease 

Interiors 1 :500 4X Over 2 .7X or 30% Decrease 

Exteriors (Sun) 1 : 1 000 6X Over 21/2 .6X or 40 % Decrease 

Note: Increase or decrease in development factor applies to optimum develop
ment times as listed in Ethol film development charts. 
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ACUFINE INC. 

ACUFINE FILM DEVELOPER 

Acufine is  a maximum acutance, ultra-fine-grain film developer, combining 
optimum quality, with the highest effective speeds currently available with single 
solution developers. I t  is a modern developer formulated for modern emulsions, 
and fully exploits the i n herent capabilit ies of any fi lm. Acufine's higher speed 
ratings permit the use of slower films, with superior resolving power and finer 
grain in situations that previously required high-speed films. 

PREPARATION 

Acufine Film Developer is  packaged in single-mix dry powder form, readily 
soluble in water. (70 ° to 90° F.) Although the water in most areas is suitable, 
the use of disti lled water is recommended wherever the mineral content or 
alkalinity is high.  Acufine, either dry or in solution, may assume a slight colora
tion which wi l l  in no way affect its chemical properties. 

STORAGE 

Acufine Film Developer, i n  solution, wi l l  retain its full strength for approxi
mately one year if  normal precautions are taken against contamination and 
oxidation. A l l  storage and processing equipment must be clean. Tf deposits of 
previously-used chemicals remain on any items of equipment, these should be 
soaked overnight in a solution of approximately one ounce of sodium sulfite per 
gallon of water, and then thoroughly rinsed. To m inimize oxidation, Acufine 
Film Developer should be stored in ful l ,  tight ly-capped, amber glass or poly
ethylene bottles. When stored in open tanks, floating lids should be used. 

R ECOMMENDED EXPOSURE INDICES 

The high film speed ratings listed on the chart are in every sense the normal 
exposure indices for Acufine. It cannot be overemphasized that the recommended 
exposure development values are calculated for optimum quality negatives, and 
are not the result of "pushing." At the recommended speeds and developing 
times, Acufine works best . . . .  To alter the speed rating and/or developing t imes 
wi l l  resuft in negatives of less than Acufine's optimum quality. 

A s ingle index i s  given for each film since the color sensitivity of most 
modern exposure meters eliminates the need of separate tu ngsten ratings. 

DEVELOPING TIMES 

The developing times wi l l  produce negatives of ideal contrast for printing i n  
modern condenser enlargers. For cold-light and diffusion-type enlargers, de
velopment may be increased by 25 % .  Contrast may be i ncreased or decreased 
to meet the i ndividual's requirements by varying developing times ±25% from 
normal. Extreme variations from the chart recommendations will affect quality 
and film speed. 

Whenever the conditions require higher than normal Acufine ratings, medium 
and high speed emulsions may be "pushed" i n  Acufine to produce the maximum 
possible speeds, but at some sacrifice in quality. The maximum gai n  of 2X to 3X 
the recommended indices is achieved at approximately double the developing 
time. With slow films, the speed gained by force development is  negligible. 

(continued 011 follu1vi11g page) 
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AGITATION 
The developing t imes listed on the chart are based on gentle agitation for 

the first ten seconds after immersion, followed by gentle agitation for five seconds 
every minute. Excessive or vigorous agitation is to be avoided since it results in  
greatly increased contrast, wi th  l i t t l e  or no speed gain. Less than recommended 
agitation promotes the possibility of irregular development, low contrast, and loss 
of speed. Constant agitation cannot be compensated for by decreasing development. 

R EPLENISHMENT 
Acufine Replenisher is strongly recommended for maintaining consistency 

in quality and developing time. Replenisher should be added and thoroughly 
stirred into the developer at the end of each processing cycle. Average replenish
ment is  at the rate of Y2 fl. oz. per 80 square inches of film. (1 roll of 36 ex
posure 3 5mm, or I roll of 1 20/620, or four 4 x 5 sheets.) Replenishment may 
be continued u ntil a volume equal to the original amount of developer has been 
added. Without replenishment, four rolls may be developed at normal times. 
Increase the developing time by 2% for each additional roll. Develop no more 
than 1 6  rolls per quart in this manner. 

ONE TIME USE 
If  longer developing times are desired for more convenient control, Acufine 

Film Developer may be  used as a diluted preparation with no change in either 
film speed or quality. The following chart gives the time factors for the rec
ommended dilutions. 

Recommended Dilution Ratio: 
1 part Developer to 1 part water 

Development Increase 
2X 
4X 1 part Developer to 3 parts water 

Diluted developer must be  used only 
then discarded. 

once, immediately after preparation, and 

RECIPROCITY FAILURE 
Reciprocity failure is  the speed loss incurred by al l  photographic emulsions 

with exposures of extremely short or long duration. This effect is  unnoticed with 
most popular electronic flash units, but i f  the flash duration is  1 / 2000th of a 
second or faster, development should be increased by 25 '!f, . Reciprocity failure 
also becomes noticeable with exposures of approximately 10 seconds and be
comes more pronounced with increased times. The exposure compensation neces
sary for these conditions· varies with each type of film, but for most practical 
applications, exposures of 2X to 4X the calculated time should be used. 

ACUFINE FILM DEVELOPER 
35mm FILMS ASA 65F 68F 70F 75F SOF 85F 
Kodak Tri-X 1 200 6 5 114 4% 3 %  3 2 1/4 
Kodak Plus-X 3 20 5 4 \/2 4 3 114  2Y2 2 
Kodak Panatomic-X 1 0 0  2Y2 2 1/.1 2 1 %  P/4 1 
Kodak 2475 Recording 3 200 8% 7% 7 5 Y2 4Y2 1 Y2  
Infrared Tungsten 40 8% 7 5Y2 4Y2 3 Y2 
Agfa Agfapan 1 000 2400 1 0  8 6114 5 4 
Agfa Isopan U 500 5% 4\/z 3 Y2  2% 2114 
Agfa Isopan SS 200 4\4 3 Y2 2% 2114 1 %  
A gfa Agfapan 1 00 3 20 8% 73;.I 7 5 Y2  4 Y2  3 Y2  

(continued on following page) 
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ACUFINE FILM DEVELOPER (Continued) 

35mm FILMS ASA 65F 68F 70F 75F BOF 85F 
Agfa Agfapan 400 800 8% 7% 7 51h 41h 3 1h 
Agfa Isopan Record 1 000 8% 7% 7 5 1h  41h 3 1h 
Agfa Isopan F 1 25 3% 3 1;4 3 2 1;4 1 %  1 1h  
Agfa Isopan FF 64 21h 21;4 2 1 %  1 1;4  1 
Ilford FP 4 200 5 41h 4 3 1;4  21h 2 
Ilford HP 4 1 600 1 0  8% 8 61;4 5 4 
Ilford Pan F 64 21h 21;4 2 1 %  1 1;4  1 
Ansco Super Hypan 1000 8% 7% 7 51h 41h 3 1h 
Ansco Versapan 250 4% 41;4 3% 3 21;4 1% 
Sakura Konipan SSS 1000 8% 7 5 1h 41h 3 1h  
Sakura Konipan SS 400 8% 7 51h 41h 3 1h  
Fuji Neopan SSS 1000 6 4% 3 %  3 21;4 
Fuji Neopan SS 400 7 1h 6 4% 3% 3 

SHEET FILMS ASA 65F 68F 70F 75F BOF BSF 

Kodak Super Pan Portrait 320 121/2 1 0  8 61h 5 
Kodak Plus-X Pan 320 1 0  8 %  8 61;4 5 4 
Kodak Super-XX 500 121h 1 1  1 0  8 61h 5 
Kodak Tri-X 800 61,1,i 5 1h 5 4 3 1;4  21h 
Kodak Panatomic-X 80 61;4 5 1h 5 4 3 1;4  21h 
Kodak Tri-X Pack 800 1 0  8% 8 61;4 5 4 
Kodak Royal-X Pan 3000 1 5  1 3  1 2  91h 71h 6 
Kodak Royal Pan 1 000 1 0  8% 8 61;4 5 4 
Kodak Super Panchro Press B 320 10 8% 8 61;4 5 4 
Kodak LS Pan 1 00 5% 5 41h 3 1h 2% 21;4 
Kodak RS Pan 800 171h 14  1 1  9 7 
Dupont Cronar XF Pan 125 71,1;z 6 4% 3% 3 
Dupont Cronar High Speed Pan 400 1 0  8 61;4 5 4 
Dupont Cronar Arrow Pan 400 1 5  1 2  91h 7 1h 6 
Dupont Cronar Press 600 1 5  1 2  9 1h 7 1h  6 
Gevapan 3 0  1 25 71h 6 4% 3% 3 
Gevapan 33 320 1 0  8 61;4 5 4 
Gevapan 3 6  600 1 5  1 2  91h 71h 6 
Ilford Special Portrait 1 24 200 71h 6 4% 3% 3 
Ilford FP 3 320 10 8 61;4 5 4 
Ilford HP 3 800 1 0  8 61;4 5 4 
Ilford HP 3 Matte 800 1 0  8 61;4 5 4 
Ilford HP 4 1 000 1 5% 121/2 1 0  8 61h 
Agfa IP 2 1  200 1 4  1 1 1;4  9 7 1;4  5 %  
Agfa I P  21 Matte 200 14  1 1 1;4  9 7 1;4  5 %  
Agfa IP 2 4  Matte 400 8% 7 51h 41h 3 1h 
Ansco Finopan 200 1 0  8 6 1;4  5 4 
Ansco Superpan 500 1 1  8% 7 5% 41h 

(continued on following page) 
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ACUFINE FILM DEVELOPER {Continued) 
1 20/620/127 FILMS ASA 65F 68F 70F 75F SOF 85F 

Kodak Tri-X Professional 800 7 112  6112 6 4% 3% 3 

Kodak Tri-X 1200 7112 6112 6 4% 3% 3 

Kodak P lus-X 320 5 4112 4 3 1,4  2112 2 

Kodak Verichrome Pan 250 5% 5 41h 3 1h 2% 21>4 

Kodak Panatomic-X 100 5% 5 4112 3 112  2% 2 1>4  

Kodak Type 2475 Recording 3200 8% 7 5112 4112 3 112  

Agfa Pro 1 00 320 12112 1 1  10  8 6112 5 

Agfa Pro 400 800 1 2112 1 1  10  8 6112 5 
Agfa lsopan Record 1000 8% 7% 7 5 112  4112 3 112  
Agfa lsopan F 1 25 41>4 3% 3112 2% 21>4 1 %  
Agfa lsopan FF 64 3 %  3 1,4  3 2 1>4  PA 1 112  
Agfa lsopan SS 200 5% 4112 3 112  2% 21>4 
Agfa Isopan U 500 5% 4112 3 112  2% 21>4 
Ansco Super Hypan 1000 1 0  8% 8 61>4 5 4 
Ansco Versapan 250 7112 6112 6 4% 3% 3 
Ilford FP 4 200 7112 6112 6 4% 3% 3 
Ilford HP 4 1 600 12112 1 1  1 0  8 6112 5 

AUTOFINE DEVELOPER 
AUTOFINE F ILM DEVELOPER 

Autofine is a long-scale, ultra-fine-grain, maximum acutance film developer 
formulated for use with all films at manufacturer-rated film speeds. It is a modern 
developer for modern emulsions and fully exploits the optimum quality inherent 
in any given film. It is a developer which has great latitude, extremely low 
fogging tendencies, and free of contamination. 

AUTOMATIC PROCESSING 
Autofine has been created with a specific eye to the needs of photofinishers 

with automatic processing equipment. The time-temperature chart will indicate 
that a developing time of 7 minutes at 70'  will process all widely-used films to 
produce negatives of almost ideal contrast. 

PREPARATION 
Autofine is packaged in single-mix dry powder form, readily soluble in water 

(80' to 90'F) .  Although the water in most areas is suitable, the use of distilled 
water is recommended wherever the mineral content or alkalinity is high. Autofine, 
dry or in solution, may assume a slight coloration that in no way will affect its 
chemical properties. 

STORAGE 
Autofine Film Developer, in solution, will retain its full strength for ap

proximately one year if normal precautions are taken against contamination 
and oxidation. All storage and processing equipment must be clean. If deposits 
of previously used chemicals remain on any items of equipment, tht; equipment 
should be soaked overnight in a solution of approximately one ounce of sodium 
sulfite per gallon of water, then thoroughly rinsed. To minimize oxidation, 
Autofine should be stored in full, tightly-capped bottles of polyethylene or 
amber glass. 

(continued on following page) 
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AUTOFINE DEVELOPER (Continued) 

RECOMMENDED EXPOSURE IND ICES 
The speed ratings listed on the chart are the normal ASA exposure indices 

recommended by the film manufacturers. These indices contain a "safety factor" 
which allows for some variation in film speeds. Individual preferences in negatives 
may vary and alteration of the ASA values where desired is recommended. 
Although noticeable speed gain may be obtained by extending developing times, 
it is not recommended because of the risk of increased grain and contrast. Where 
high speed and optimum quality arc desired Acufinc and Diafine film developers 
are preferred. 

DEVELOPING TIMES 
The developing times will produce negatives of ideal contrast for printing 

in modern condenser enlargers. For cold light and diffusion type enlargers, de
velopment may be increased by 25% . Contrast may be increased or decreased to 
meet individual requirements by varying developing times ±25% from normal. 
Extreme variations from the chart recommendations will affect quality and 
film speed. 

AGITATION 
The developing times listed on this chart arc based on gentle agitation for 

the first 1 0  seconds after immersion, followed by gentle agitation for 5 seconds 
every minute. Excessive or vigorous agitation is to be avoided since it results in 
greatly increased contrast, with little or no speed gain. Less than recommended 
agitation promotes the possibility of irregular development, low constrast, and 
loss of speed. Constant agitation cannot be compensated for by decreasing de
velopment. For users of nitrogen burst equipment, the recommended rate of 
agitation is 2 seconds at thirty-second intervals. 

R EPLENISHMENT 
Autofine Replenisher is strongly recommended for maintarnrng consistency 

in quality and developing time. Replenisher should be added and thoroughly 
stirred into the developer at the end of each processing cycle. Average replen
ishment is  at the rate of 1h fluid ounce per 80 square inches of film. (1 roll of 3 6  
exposure 3 5mm, or 1 roll o f  1 20/ 620, or four 4 x 5 sheets.) Replenishment may 
be continued until a volume equal to the original amount of developer has 
been added. 

RECIPROCITY FAILURE 
Reciprocity failure is the speed loss incurred by all photographic emulsions 

with exposures of extremely short or long duration. This effect is  unnoticed with 
most popular electronic-flash units, but if  the flash duration is  l /2000th of a 
second or faster, development should be increased by 25 % . Reciprocity failure 
also becomes noticeable with exposures of approximately 10 seconds and be
comes more pronounced with increased times. The exposure compensation nec
essary for these conditions varies with each type of film, but for most practical 
applications, exposures of 2X to 4X the calculated time should be used. 

AVAILABLE SIZES 
AUTOFINE 
FILM DEVELOPER 

AUTO FINE 
REPLENISHER 
*on special order 

(continued 011 following page) 

l quart 
1 gallon 

30* gallon 
48 ''' gallon 

1 quart 
I gallon 
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AUTOFINE DEVELOPER (Continued) 

ASA EXPOSURE INDICES AND RECOMMENDED DEVELOPMENT TIMES 

Very gentle agitation: 1 0  seconds on immersion, 5 seconds every minute 
thereafter. 

SHEET FILMS ASA 65F 70F 75F SOF 85F 90F 
Kodak Tri-X 320 1 3  1 0  8 611z 5 4 

Kodak Plus-X 1 25 13  1 0  8 611z 5 4 

Kodak Panatomic-X 64 13  1 0  8 611z 5 4 

Kodak Super-XX 200 1 3  1 0  8 611z 5 4 
Kodak Portrait Pan 1 25 1 3  1 0  8 611z 5 4 

Kodak LS Pan 50 13 1 0  8 611z 5 4 
Kodak Royal-X Pan 1250 1534 1211z 1 0  8 611z 51/.i 
Kodak Royal Pan 400 1 3  1 0  8 611z 5 4 
Kodak Super Panchro Press B 250 1 3  1 0  8 611z 5 4 
Ansco Super Hypan 320 1 3  1 0  8 611z 5 4 
Ansco Versapan 125 1 3  1 0  8 611z 5 4 
Ansco Finopan 64 1534 1211z 1 0  8 611z 
Ansco Superpan 250 1534 1 2 11z 1 0  8 611z 
Ilford HPS 800 1534 1211z 1 0  8 611z 5 1/.i 
Ilford FP3 1 25 1534 1 2 11z  1 0  8 611z 51/.i 
Ilford Special Portrait 1 24 1 25 1 1  834 7 534 411z 
Ilford HP-3 400 1834 15 1 2  934 734 
Ilford HP-3 Matte 400 1 83h 1 5  12 934 734 
Ilford HP-4 400 1711z 14  1 1  9 7 
Agfa IP-21 1 00 1711z 1 4  1 1  9 7 
Agfa IP-21 Matte 1 00 1711z 14 1 1  9 7 
Agfa IP-24 Matte 200 1 1  834 7 534 411z 

1 20/620/127 FILMS 
Kodak Royal-X Pan 1 250 1534 1211z 1 0  8 611z 51/.i 
Kodak Tri-X Professional 320 1 1  8% 7 5% 411z 3 11z  
Kodak Tri-X 400 1 1  8% 7 5% 411z 311z 
Kodak Plus-X 1 25 611z 5 4 3 1,4  2 11z  2 
Kodak Verichrome Pan 1 25 911z 711z 6 4% 334 3 
Kodak Panatomic-X 50 911z 711z 6 4% 334 3 
Ilford HPS 800 1 5% 1211z 10 8 611z 51,4 
Ilford HP3 400 15% 1 2 11z  10 8 611z SY<! 
Ilford FP3 1 25 1 1  8% 7 5% 411z 3 llz 
Ilford FP-4 1 25 1 1  8% 7 5% 411z 
Agfapan 1 00 100 13 1 0  8 611z 5 
Agfapan 400 400 1 3  1 0  8 611z 5 
Agfa Isopan Record 640 15% 1211z 1 0  8 611z 51,4 
Agfa Isopan F 1 00 911z 711z 6 4% 334 3 
Agfa lsopan FF 25 611z 5 4 3 1/.i 211z 2 
Agfa lsopan SS 160 911z 711z 6 4% 3% 3 
Ansco Super Hypan 500 1 1  8% 7 5% 411z 311z 
Ansco Versapan 1 25 911z 711z 6 4% 3 %  3 

(continued on following page) 
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AUTOFIN E  DEVELOPER (Cont'd.) 

ASA EXPOSURE INDICES AND RECOMMENDED DEVELOPMENT TIMES 

35mm FILMS ASA 65F 70F 75F 80F 85F 90F 
Kodak Tri-X 400 1 1  8% 7 5% 4 1h  3 1;2 
Kodak P lus-X 1 25 9 112 7 1h  6 4% 3% 3 
Kodak Panatomic-X 3 2  9 112 7 1h  6 4% 3 %  3 
Ilford HPS 800 14 l l1 ;4  9 7 1/i  5% 41h 
Ilford HP3 400 1 1  8% 7 5% 4 1h  3 1h 
Ilford FP-4 1 25 9 1;2  7112 6 4% 3% 
Ilford FP3 1 25 91;2 71h 6 4% 3% 3 
Ilford Pan-F 50 6 Y2 5 4 3 Y<i 21h 2 
Agfa Agfapan l 00 1 00 1 3  1 0  8 61h 5 
Agfa Agfapan 400 400 1 3  1 0  8 61h 5 
Agfa Agfapan 1 000 800 1 5% 1 2 1h  1 0  8 61h 
Agfa Isopan Record 640 1 1  8% 7 5 %  4 1h  3 1h 
Agfa Isopan F 1 00 9 1;2  7 112 6 4% 3% 3 
Agfa Isopan FF 25 61h 5 4 3 1,-{i 21h 2 
Agfa Isopan SS 200 9 1h  7 1h  6 4% 3 %  3 
Ansco Super Hypan 500 1 4  1 1  Y<i 9 7 1,-{i 5% 4 Y2 
Ansco Versap.an 1 25 9 1h  71h 6 4% 3% 3 

ACU-1 FILM DEVELOPER 

ACU-1  is  a maximum acutance, u ltra-fine-grain fi lm developer, combining 
optimum quality. wi th great effective speed It i s  a modern developer formulated 
for modern emulsions, and fully exploits the inherent capabilities of all films. 
ACU- 1 's higher speed ratings permit the use of slower films with superior re
solving power and finer grain in  situations that previously required high speed 
films. ACU - 1  is  a developer designed for those who prefer to work with a 
"one-time" use preparation with convenient dilution ratios. 

PREPARATION 
ACU-1 concentrate i s  packaged in single-mix dry powder form, readily 

soluble in water (70 to 90° F). Prepare the concentrated "stock solution" by dis
solving completely the ful l  contents of the can in 1 quart of water (946 ml). Al
though the water in most areas is suitable, we recommend the u se of distilled 
water wherever the mineral content or alkalinity of the tap water is high. ACU-1 
concentrate, either dry or in solution, may assume a slight coloration which in 
no way will affect its chemical properties. 

STORAGE 
ACU- 1 "stock solution" will retain its full strength for approximately one 

year i f  normal precautions are taken against contamination and oxidation. All 
storage and processing equipment must be clean. All equipment suspected of con
tamination should be soaked for eight hours in  a solution of approximately one 
ounce of sodium sulfite per gallo:i of warm water, and then thoroughly rinsed. 
To minimize oxidation, ACU - 1  should be stored in full, tightly-capped amber 
glass or polyethylene bottles. For infrequent use, i t  is recommended that the 
concentrate be stored in  several small bottles to assure longer life. 

!continued on following page) 
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RECOMMENDED EXPOSURE INDICES 
The high speed ratings listed on the chart are the normal exposure indices 

for ACU- 1 .  The recommended exposure /development values are calculated for 
optimum quality negatives, and are not the result of "pushing." Alteration of 
these values, variations of personal technique excepted, will result i n  negatives 
of less than ACU-l 's best quality. 

A single index is  given for each film since the sensitivity of most modern 
exposure meters eliminates the need of separate tungsten ratings. 

RECOMMENDED EXPOSURE INDICES AND DEVELOPING TIMES 

Dilution Ratios: 1 :5 Di lution/ 51/J oz. or 1 57ml developer Balance water to 
make 1 qua1i (946ml). 1 : 1 0  Dilution/3 oz. or 86ml developer. Balance water to 
make 1 quart (946ml). 

35mm FILMS EXPOSURE DILUTION 

INDEX DEV: 
70F 75F SOF 8F5 WATER 68F 

Kodak Tri-X 1 200 1 : 5  1 1  1 0  8 61h 5 
Kodak Plus-X 320 1 : 1 0  1 0  9 7 5 1h  41h 
Kodak Panatomic-X 1 00 1 : 1 0  6 1/,i 5 1h  5 4 3 1/,i 
Ilford HP 4 1 000 1 :5 1 3 'h  1 2'h 1 0  8 61h 
Ilford FP 4 250 1 : 1 0  1 0  9 7 51h 41h 
Ilford Pan F 125  1 : 1 0  61:/.i 5 Y2  5 4 3 1/,i  
Agfa Isopan Record 1 000 1 :5 1 2 'h  1 1  1 0  8 61h 
Agfapan 1 00 320 1 : 5  8 Y2 7 Y2 6 4% 3% 
Agfapan 400 800 1 :5 8 Y2 71h 6 4% 3% 
Agfapan 1 000 2400 1 :5 1 1  1 0  8 61h 5 
Agfa Isopan U 400 1 :5 8 Y2 7 Y2  6 4% 3% 
Agfa Isopan SS 200 1 :5 1 0  9 7 5% 41h 
Agfa Isopan F 125 1 :5  61;4 5Y2 5 4 3 1/,i  
Agfa Isopan FF 50 1 : 1 0  5 1h  5 4 3 1/,i  2'h 
Ansco Super Hypan 800 1 :5 1 2 'h  1 1  1 0  8 61h 

ROLL FILMS 
Kodak Tri-X Professional 800 1 :5 1 0  9 7 5 %  41h 
Kodak Tri-X 1 200 1 :5 1 5 1h 1 4  1 1  9 7 
Kodak Plus-X Professional 320 1 : 1 0  6 1:/.i  5 Y2 5 4 3 1/,i 
Kodak Verichrome Pan 250 1 : 5  1 2 Y2 1 1 114 9 7 1/4 5% 
Kodak Pan-X Profess ional 1 00 1 : 1 0  6 1/4  5Y2 5 4 3 l/4 
Ilford HP-4 1 000 1 :5 12'h 1 1  1 0  8 61h 
Ilford FP-4 250 1 : 1 0  1 2 Y2 1 1 1/,i  9 7 1/4  5 %  
Agfa lsopan Record 1 000 1 :5 1 2 Y2 1 1  1 0  8 61h 
Agfa Isopan U 400 1 :5 1 0  9 7 5 %  41h 
Agfa Isopan SS 200 1 :5 1 1  1 0  8 61h 5 
Agfa Isopan F 125 1 :5  I O  8 %  7 5% 41h 
Agfa Isopan FF 50 1 : 1 0  61;4 5 Y2  5 4 3 l/4 
Ansco Super Hypan 1 000 1 : 5  1 2 Y2  1 1  1 0  8 61h 
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IM PROVED DIAFINE 
Diafine is usable over a wide temperature range with one developing time 

for all films. Fast. med ium and slow films can be developed simultaneously 
withou t adjustment in developing time. All  fi lms with the exception of a few 
extremely slow emulsions are automatically developed to the most desirable con
trast. Time and temperature have no pract ical effect  i f  the minimum recommen
dations are observed. 

D iafine film developer produces the greatest effective speed, ultra-fine grain, 
maximum acutance and h ighest resolution. I t  i s  a characteristic of Diafine film 
developer to  permit wide latitude of exposu re wi thou t the necessity of time
temperature compensat ion. 
PREPARATION 

Diafine is supplied in dry powder form to make two separate solutions 
(A & B). The two powders contained in a carton of Diafine are to be prepared 
and used separately. 

Dissolve the contents of the smaller can (Solution A) in water (75 to 8 5 °F) 
to make the volume specified on the carton . Dissolve the contents of the larger 
can to make an equa l amount of Solut ion B. Label the storage containers clearly. 
For max imum consistency and stability, use distilled water. As with any photo
graphic developer. all storage and processing equipment must' be clean. 

In  use, the solut ions wi l l  become discolored and a slight precipitate may form· 
which in no way will affect the working prorert ies of Diafine. The preciritate may 
be removed, if  desired, by filtering. 
TIME AND TEMPERATURE 

Diafine may be used within a temperature range of 70 to 85'F with a min
imum time of 3 minu tes in  each solution. I nc reased developing times will have 
no practical effect on the results.  Tt i s  recommended that you do not exceed 5 
minutes in either solution . 
DEVELOPING PROCEDURE 

Do not pre-soak films. 
Any type of lank or tray may be used . 

I .  Immerse film i n  Solution A for at least 3 m inu tes, agitating very gently for 
the first 5 seconds and for 5 seconds at I -minute intervals. Avoid excessive 
agitation as this may cause some loss of shadow speed and excessive contrast. 

2. DRAIN, BUT DO NOT R INSE. 
3 .  Immerse film in Solut ion B for at leas t 3 mi nutes, agitating gently for the 

first 5 seconds and for 5 seconds at I -min u te intervals. Avoid excessive 
agitation. 

4. Drain and rinse in plain water for abo1 1 t  30 seconds. Use of an acid stop bath 
is not recommended. 

5.  Fix, wash and dry in the usual manner . 
Optimum results are obtained if all solu tions, including the wash, are main

tained at the same temperature. Care must be exercised to prevent any amount 
of Solution B from entering Solution A. 
REPLENISHMENT 

Diafine does not require replenishment. It i s  an extremely stable formula and 
has an unusually long work life, i f  normal precautions are taken against con
tamination. 

When necessary, the level of the solutions can be mai ntained by the addition 
of fresh Diafi ne.  Add equal amounts of fresh A & B to their respective working 
solutions. Since the introduction of dry fi l m  into Solution A decreases the volume 
of A more rapidly than that of B,  some of the B wi l l have to  be discarded before 
adding the fresh B solution. 

(continued on following page) 
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EXPOSURE RECOMMENDATIONS 
M I NIATURE AND ROLL FILMS 
Kodak Tri-X 
Kodak Tri-X Professional 1 20 
Kodak Plus-X Pan 
Kodak Panatomic-X 
Kodak Verichrome Pan 
Kodak Royal-X Pan 
Agfa Isopan Record 
Agfa ISS 
Agfa IF 
Agfa lFF 
Ilford Pan F 
Ansco Super Hypan 
Ansco Versapan 
SHEET FILMS 
Kodak Royal X 
Kodak RS Pan 
Kodak Royal Pan 
Kodak IS Pan 
Kodak Tri-X 
Kodak Super XX 
Kodak Plus-X 
Kodak Panchro Press B 
Kodak Portrait Pan 
Kodak Panatomic X 
Ansco Super Hypan 
Ansco V ersapan 
Dupont Cronar Press 
Dupont Cronar High Speed Pan 
Dupont Arrow Pan 
Dupont XF Pan 

EXPOSURE INDEXt 
2400 
1 600 

640 
200 
640 

3200 
1 600 

500 
200 
1 00 
200 

1000 
400 

3000 
2000 
2000 

160 
1 600 
1000 

640 
640 
400 
200 

1 500 
400 

1600 
640 
640 
1 60 

'!Determined by sensitometric means and verified by practical applications for 
meters calibrated on the ASA system. Slight adjustments of the ratings may be 
necessary to compensate for variations in meters, equipment and personal tech
nique. 

THE BAUMANN INDEX 
The B-Index (Baumann Index) indicates the relative speeds of the various 

papers when developed in PRINTOFINE. On this chart, 1 000 is the index as
signed to the fastest of the papers tested. 

If one has determined the correct exposure for the paper he normally uses, 
the B-lndex will permit the photographer to rapidly estimate the exposure re
quired by a different type of paper. If the paper presently i n  use has a B-Index of 
say 500, and the photographer wishes to change to a paper with a B-Index of 
250, he will know that the new paper is only one-half as fast as his normal 
grade, and will therefore h ave to expose it twice as long. 

We must make i t  clear that the B-Index is not an absolute speed rating, and 
is designed only to show the relative speeds of various papers when developed in 
PRINTOFINE. 

The data is based on the most commonly used light source, the #21 2  1 50w. 
lamp. Color changes caused by the use of other lamps, filters, or large voltage 
changes wi l l  produce differences in the indexes, especially with the variable con
trast papers. Speeds are based on the minimum exposure necessary to produce 
a maximum black for a given paper. 

(continued 011 following page) 
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PRINTOFIN E  PAPER DEVELOPER 
PRINTOFINE Paper Developer i s  a high capacity print developer usable 

with a l l  contact and enlarging papers. Characteristic of this product are its long 
tonal scale, rich deep blacks, freedom from fog and outstanding shelf and tray 
life. 

In dry powder form. PRINTOFINE may be sl ightly pink or brown. Dissolve 
the powder in water at a temperature of 7 5 °  to 95 °F. PRINTOFINE wil l  be 
s lightly yellow or pink upon mixing, but will clear somewhat upon standing. 
Shelf life of stock solution in ful l  container is approximately 1 year at 7 5 ° F. 

For use, d i lute stock solution 1 :2. Normal developing time for enlarging 
papers is 1 Y2  minutes at 7 5 °F.  Develop ing• time may be varied to correct for 
minor exposure errors. No fog is evident with l'RINTOFINE even with develop
ing times up to 6 minutes (at 7 5 ° F) .  

For convenience, a working temperature of 7 S °F. is recommended, but  
equally good results wi l l  be obtained within a range 60°  to 8 5 ° F. The t ime cor
rections necessary to maintain a constant degree of contrast and density are as 
follows: 

60°-3 m i nutes 
65°  -2 minutes 
70°-2 minutes 

7 5 °-l Y:! minutes 
80°-1 1:14 minutes 
8 5 °-l minute 

The "working" life of PRINTOFINE in an open tray is two days. One quart 
of PRINTOFINE wil l  process more than sixty 8 x 10 prints with no change i n  
quality o r  processing. 

Diluted 1 : 1 ,  PRINTOFINE Paper Developer is  well-suited to litho type 
films used for l ine copy. Normal development time at  7 0 ° F  is from two to four 
minutes. 

Available sizes: 1 quart, I gallon, 5 gallons, 25  gallons.'' 
*On special order. 

RELATIVE SPEEDS OF PAPERS DEVELOPED IN PRINTOFIN E  
INDEX* 

Velour Black · 1 500 Cykora 1 
2 600 2 
3 750 3 
4 500 4 

Varigam 0 7 5  Kodabromide 1 
1 1 3 5  2 
2 250 3 
3 250 4 
4 1 6 5  5 

Brovira 1 250 Medalist 1 
2 600 2 
3 500 3 
4 500 4 
5 700 Jet 1 6 375 2 

Polycontrast 1 1 65 3 
2 335 4 
3 300 Opal 
4 1 90 

Portriga Rapid 2 700 Indiatone 

3 700 Ektalure 
4 1 000 Allur;:t 

*The Baumann Index 

INDEX* 
335 
600 
375 
2 1 5  

1 000 
500 
600 
500 
375 
250 
2 1 5  
335 
300 

1 000 
750 
750 
500 

60 
1 00 
200 
250 
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BEST PHOTO I N DUSTRIES, I N C. 

PANTHE RMIC 777 

Panthermic 777 works over a wide 
temperature range. It  is a fine grain 
formula which eliminates the necessity 
of having .to cool a warm developer, 
or warra a chilly one. Consistent re
sults can be expected as long as the 
temperature is above 60F and below 
90F, anc! the appropriate developing 
time is selected. I� is desirable to have 
all processing solutions (developer, 
short stop, fixer, wash) at approxi
mately the same temperature. 

Panthermic 777 yields fine grain, 
the size of the individual particles is 
exceedingly small, .and the graininess 
and its dist,ribution is smooth and free 
of clumping. The character of this 
developer remains practically constant 
at any temperature within its working 
range. While it  is true that the grain 
size at 90 degrees is slightly coarser 
than that obtained at 60 degrees, the 
difference is almost imperceptable ex
cept by examination under a high 
power microscope. 

RESOLUTION 
The detail-holding power of an emul
sion is a function of its graininess, and 
for this reason the type of image 
structure obtainable with 777 makes i t  
particularly desirable whenever maxi
mum sharpness is required. 

SPEED, GRADATION 
AND DENSITY 
Panthermic 777 has speed character
istics approximately equal to those of 
the conventional Metol-Hydroquinone 
and other widely used developers. 
Emulsion speed is not sacrificed for 
the sake of fine grain. 

Good results can be obtained with 
a reasona:ble amount of under- or over
exposure, and contrast can be con
trolled to any desirable degree without 
impairing the constancy of grain 
structure. As with the temperature 
changes, there is barely any notice
able grain difference when working for 
high or low contrast. The densities 
obtained with 777 are suitable for 
contact or projection printing, neutral 
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in color, free from dichroic and sur
face images. 

Contrast is increased by longer de
veloping times, and decreased by 
shorter times. 

REPLENISHMENT 
The 777 replenisher system permits 
the development of a definite area of 
emulsion in a definite quantity of de
veloper, and requirements can be 
easily calculated in advance. Replen
isher is added to the developer after 
each use, and in proportion to the 
area of film that has been · processed, 
the total volume of the developing 
solution is kept const:.nt at all times. 
Extended replenishment is often de
sirable and perfectly feasible. Re
plenishment can be extended over 
long periods of time and for a great 
quantity of films, such as is the .case 
in large volume amateur or professional 
use. After the developer has been 
a!most totally replaced by replenish
ment, the solution attains well-stabi
lized characteristics and many users 
have replenished over .a period of 
years with satisfactory results. 

The criterion for extended replen
ishment is active use of the working 
solution and consequent frequent re
plenishment. For such use, a minimum 
of one film a week per unit of work
ing solution is recommended. If long 
intervals elapse between replenish
ment, some deterioration from ex
posure to air and the effect of time 
may be expected. If this becomes 
noticeable in the manner in which 
films are processed, the solution should 
be discarded, and replaced by fresh 
developer. 

USE WITHOUT REPLENISHMENT 
777 Developer may, upon occasion, be 
used without replenishment, however, 
speed and gamma will both drop with 
each successive film, development time 
being constant. Increasing time of de
velopment with each film will not 
remedy the loss, for increasing time 
results in increasing contrast only. This 
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will accomplish matching of the high
light densities, but the slope of the 
characteristic curve will be steeper and 
there will be correspondingly less and 
less shadow detail recorded, less speed 
obtained. 

The replenishment table is based 
upon average energy requirements. If, 
however, on extended replenishment a 
majority of the negatives are developed 
to high gammas, more replenishment 
will naturally be necessary because of 
the increased energy demand. 

The exact amount of Replenisher 
increase must be determineq by ex
perience. If a falling-off in density be
comes noticeable on successive films, 
it is  suggested that the quantity of 
Replenisher be at first doubled, then 
reduced to a point where densities re
main constant. This procedure will 
also compensate energy losses due to 
long use in  open or lightly covered 
tanks. Replenishment should never be 
less than the quantities given in the 
table, for i t  may be impossible to 
maintain the working solution volume. 
A 3 5mm or 1 20 roll of film normally 
carries off slightly more than � oz. of 
developer in the emulsion, and there 
are other losses in handing the solu
tions, plus those caused by time and 
slight oxidation. 

Any solution that has developed a 
deep, wine-red color, should be re
garded with suspicion and discarded. 

DEVELOPING IN DAYLIGHT TANKS 
After the tank is loaded, closed, and 
the white light on, take the tempera
ture of the working developer; consult 
table for the required developing time, 
and pour in  the developer. If  possi
ble, keep the reel in  motion through
out development. 

When development is  completed, 
quickly dump the contents of the 
tank into an empty graduate, refill 
with stop bath, allow to remain 3 0  
seconds, pour off, replace with hypo
and proceed with fixation, washing 
and drying as in regular practice. Now, 
before returning the used developer to 
its bottle, carefully measure the re
quired amount of replenisher and pour 
into the bottle first. Then pour back 
the developer up to the mark only, and 

discard any remainder in the graduate. 
Proceed as above for each successive 
fi lm developed. 

Before starting development have all 
materials readily at hand. It  is also 
advisable to put the tank in  a clean 
tray during development in order to 
catch any solution spilled over, for i t  
may be  needed to  regain the original 
working level. Be sure to empty the 
contents of the tray into the graduate 
at  the same time as the tank or its 
developer may become contaminated 
with short-stop or hypo. 

PROFESSIONAL SIZED TAN KS 
It will not be necessary to empty the 
tank of the working developer after 
each use, but it should be equipped 
with a neat-fitting cover of the floating 
type, and preferably a second cover. 
In such use, after each batch of nega
tives is developed, compute and 
measure the necessary amount of re
plenisher, then dip out a quantity of 
the working developer and add the 
replenisher, and then pour back the 
working developer up to the original 
level, discarding any remainder. This 
procedure should be repeated with 
each batch of film. 

Agitation during development is a 
matter of great importance and i t  
should preferably b� continued i n  the 
stop and fixing baths. Constant agita
tion essential for 1he exact repition 
of results and for obtaining optimum 
gradation characteristics, as i t  increases 
the supply of fresh solution to the 
denser areas where silver is being 
produced and where more chemical 
energy is required for full and proper 
action. 

Filtering. It  is normal for a pre
cipitate consisting of finely divided 
silver to accumulate in the 777 work
ing solution with use. This precipitate 
starts forming an hour or so after 
each use and a portion may plate on 
the walls of the bottle or container, 
the major part settling out as a black 
sludge. This silver is inert and has no 
adverse effect on the film or develop
ment, but it is good practice to filter 
it out from time to time. It is also 
normal for the working solution to 
acquire a yellow or orange color with 
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use, but  this color is harmless, being 
derived mostly from dyes used i n  film 
backing materials. I t  should not be 
mistaken for oxidation of the solution. 

A strong red color is indicative of 
developer oxidation. Such a condi tion 
is  cause for alarm and a small test 
negative should be developed in it 
before the solution is put to regular 
use. Developer showing this color can
not be restored by replenishment and 
should be discarded. 

Cold weather may cause a precipi
tate to form in the developer or re
plenisher but  this can be redissolved 
by heating the solution to above 1 60F. 

DEVELOPING TIMES 
AND TEMPERATURES 
The following table i s  i n tended to be 
a guide i n  selecting the appropriate 
time for developing certain films at 

various temperatures of Panthermic 
777 Developer. I t  should be bo'rne in 
mind that there i s  no exact developing 
time for roll film because each frame 
varies from the next i n  terms of ex
posure, l ight ing, subject matter, etc. 
Since the entire roll is developed at 
one time an average for all the various 
conditions of exposure must be con
sidered in arriving at the proper t ime 
for the roll .  Where unusual conditions 
of exposure are encou ntered the de
veloping times should be adjusted ac
cordingly. 

Manufacturers of photographic film 
occasionally make changes in their 
products which necessitate changes i n  
exposure a n d  developing requirements. 
For this reason their r.:commendations 
should be followed if there i s  an in
dicat ion of conflict wi th  other data. 

D EVELOPING TIME-MINUTES FOR NORMAL CONTRAST 

GAF ALL-WEATHER Pan 1 2  8 6 5 
GAF YERSAPAN 1 4  1 0  8 6 
GAF SUPER HYPAN 1 8  1 4  1 0  7 

Ilford FP3 1 2  8 6 5 
!!ford HP3 14 1 0  8 7 
Ilford HPS 1 6  1 2  1 0  9 

Kodak PANATOMIC-X (Improved) 1 6  7 5 1A  3 
Kodak VERICHROME Pan 1 4  9 7 6 
Kodak PLUS-X Pan 1 6  1 0  8 3 11z 
Kodak TRI-X Pan Professional 1 7  l 01h 7 1h 4 
Kodak Improved TRI-X 20 1 2  9 41h 
Kodak ROY AL X Pan 2 1  1 5  1 1  8 

REPLEN ISHMENT TABLE 
Minimum required replenisher for average use. 

ROLL FILM FILM PACKS, SHEET FILMS AND PLATES 

No. of No. of 
Size Exposuresin Ozs. In ml Size Exposures In Ozs. In ml 

3 5mm. casette or rol l  3 6  1 1/z 45 2114,, x 2 114,, 1 2  l lh 45 
1 % "  x 21h" 8 1 3 0  2 Y4 "  x 3 1A "  1 2  2Y4 65 
2 Y4 ,, x 2114,, 1 2  l1 /2 45 2 Y4 "  x 4Y4" 1 2  3 9 0  
2 Y4 "  x 3 114" 8 l lh 45 31A" x 4Y4" 1 2  4Y4 1 20 
2 Y4 ,, x 4114 ,, 8 2 60 9 cm x 1 2  cm 1 2  5 140 

4" x 5" 1 2  6 1 7 0  

A d d  1 oz. o r  30  m l  o f  replenisher for each 4 0  s q .  cm of fi l m  developer. 
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BERKEY MARKETING 
COMPANIES, INC. 

MINOX BLACK-AND-WHITE 
AND COLOR FILMS 

MINOX ASA 25 BLACK-AND
WHITE FILM 

A n  extremely fine grain film designed 
for extreme sharpness, for use in out
door picture taking on sunny or aver
age days, and for indoor snapshots 
with Minox flash units. 

AVAILABILITY 
3 6  exposure cartridges. 

EXPOSURE 
For Minox B,  before loading film into 
using the camera without exposure 
camera, set camera for ASA 25. For 
meter, for most front lighted average 
subjects, the following shutter times 
may be used: 

EXPOSURE TABLE 

From 2 hours after sunrise, to 2 hours 
before sunset. 

Condition 

Bright Sunlight 
Hazy Sunlight 
Cloudy Bright 
Cloudy Dull 

Shutter Speed 

1 / 200 
1 / 1 50 
1 / 100 
1/20 

For light colored subjects, (people in  
light colored clothing) or  light sur
roundings (light colored buildings, 
bright beach, or snow) use next higher 
shutter setting. 

For flash pictures with the Minox 
B/C flash, and AG- l B  (blue) flash
bulbs, or with Minox Cube Flasher, set 
shutter speed at 1 /20. 

Camera-to-Shutter 
Distance 

1 -3 ft. 
2-8 ft. 
3 - 1 4  ft. 

Filter 

Neutral Density 
Green 
None 

The above flash distances are ap
proximate for subjects and surround-

ings of average color and contrast. For 
darker subjects, the distance should be 
shortened, and for lighter subjects the 
distance should b e  extended. 

For flash pictures with the Minox 
ME-1 Electronic Flash Unit, follow 
the directions supplied with the unit. 

Caution: Film cartridge contains 3 6  
exposures. Watch 1he exposure counter. 
After you have taken the 3 6th ex
posure, push and pull the camera 
twice before removing the cartridge, 
to avoid fogging the last shots. 

MINOX ASA 50 
BLACK-AND-WHITE FILM 

A fine grain film for outdoor picture 
taking under average light conditions, 
and for indoor snapshots with Minox 
flash units. 

AVAILABILITY 
3 6 exposure cartridges. 

EXPOSURE 
For Minox B, b efore loading film into 
camera, set camera for ASA 50. For 
using the camera without exposure 
meter, for most front lighted average 
subjects, the following shutter times 
may be used: 

EXPOSURE TABLE 

From 2 hours after sunrise, to 2 hours 
before sunset. 

Condition 

Bright Sunlight 
Hazy Sunlight 
Cloudy Bright 
Cloudy Dull 

Shutter Speed 

1 /500 
1 / 3 00 
1 / 200 
1 / 1 00 

For light colored subjects (People 
in light colored clothing) or light sur
roundings (light colored buildings, 
bright beach, or snow) use the next 
higher shutter setting. 

For flash pictures with Minox B/C 
flash and AG- l B  (blue} flashbulbs, or  
with Minox Cube Flasher, set  shutter 
speed at 1 /20. 

( Continued on following page ) 
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Camera-to-Shutter 
Distance 

2-7 ft. 
3-14 ft. 
4-1 6  ft. 

Filter 

Neutrai Density 
Green 
None 

The above flash distances are ap
proximate for subjects and surround
ings of average color and contrast. For 
darker subjects, the distance should be 
shortened, and for lighter subjects, the 
distance should be extended. 

For flash pictures with the Minox 
ME-1 Electronic Flash Unit, follow the 
directions supplied with the unit. 

Caution: Film cartridge contains 36  
exposures. Watch the exposure counter. 
After you have taken the 36th ex
posure, push and pull the camera twice 
before removing the cartridge to avoid 
fogging the last shots. 

Caution: Film cartridge contains 36  
exposures. Watch the exposure counter. 
After you have taken the 36th exposure 
push and pull the camera twice before 
removing the cartridge to avoid fog
ging the last shots. 

MINOX KODAK TRl-X PAN 
(ASA 400) BLACK-AND-WHITE 
FILM 

36 exposure cartridge spooled a111d 
packaged by Minox 
An ultra-speed film designed for pic
ture taking indoors without flash, and 
for outdoor pictures under poor light 
conditions. Not recommended for use 
with the Minox in  sunlight. 

EXPOSURE CONTROL/METER 
SETTING 
Set the ASA dial to 400. If it is nec
essary to make an outdoor exposure 
in bright light, use a neutral density 
filter. 

Shutter settings without exposure meter, 
outdoors/ daylight. 

Light overcast 
Heavy overcast 

l / 1 000 
1/500 

Indoors/ daylight and night pictures. 
While correct shutter settings depend 
upon the amount of existing illumina
tion, type of subject, color of sur
roundings, etc., the following approxi
mate settings will serve as a guide 
under average conditions. When in 
doubt, bracket exposures by taking an 
additional picture at the next higher 
shutter setting, and one at the next 
lower setting. 

EXPOSURE TABLE 

From 2 hours after sunrise to 2 hours 
before sunset. 

Home interiors-daylight 
near windows 

Home interiors-bright 
artificial light 

Offices-daylight near windows 

Offices-bright artificial light 

Museums, trade shows, school 
rooms, stores and commercial 

1 / 125 

1/30 

1 /250 

1/60 

and industrial interiors 1 /60- 1 / 1 25 

Spot lighted circus, stage, 
ice shows 1 / 125 

Inside subway cars, lighted buses 1 / 30 

Television pictures 1/ 1 5  

Street scenes with bright 
illumination 1/30 

Caution: Film cartridge contains 36  
exposures. Watch the exposure counter. 
After you have taken the 36th exposure 
push and pull the camera twice before 
removing the cartridge to avoid fog
ging the last shots. 

M INOX KODAK PLUS-X PAN 
(ASA 1 25) BLACK-AND-WHITE 
FILM 

36 exposure cartridge spooled 
and packaged by Minox 

A versatile film suitable for use with
out flash in brightly lit interiors, out
door picture taking on a dull day, or 
for indoor snapshots with Minox flash 
units. 

( Continued on following page ) 
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AVAILABILITY 
36 exposure cartridges. 

EXPOSURE 

For Minox B, before loading film into 
camera, set for ,Plus-X film by moving 
ASA pointer between the 100 and 200 
mark, but about one quarter of the 
distance away from the 100 mark. For 
very bright subjects such as beach and 
snow scenes in brilliant sunlight, use 
the built-in neutral density filter during 
exposure measurement and actual ex
posure. For setting the shutter without 
the exposure meter, the following will 
be found satisfactory: 

EXPOSURE TABLE 

From 2 hours after sunrise, to 2 hours 
before sunset. 

Condition 

Bright Sunlight 

Hazy Sunlight 

Cloudy Bright 

Cloudy Dull 

Shutter Speed 

1 /  1 000* 

1 /750 

1 / 500 

1/200 

*For light subjects (people in light 
colored clothing) or light surroundings 
(light colored buildings, bright beach, 
or snow) use the 1 I 1 000 setting and 
the green filter. 

In bright artificial light use the follow
ing: 

Home interiors 
(light colored walls) 1 / 1 0  to 1 /20 

Offices, stores and 
schoolrooms 1 /20 to 1/50 

Spot lighted circus, stage, 
and ice shows 1/50 to 1 / 1 00 

For flash pictures with Minox B/C 
flash and AG- l B  (blue) flashbulbs, or 
with Minox Cube Flasher, set shutter 
speed at 1 /20. 

Camera to Subject 
Distance 

9-1 5  ft. 
14-20 ft. 
1 9-26 ft. 

Filter 

Neutral Density 
Green 
None 

The above distance ranges are ap
proximate for subjects and surround
ings of average color and contrast. For 
darker subjects, shorten the distance, 
for very bright subjects, extend the dis
tance. 

For flash pictures with Minox ME- 1 
Electronic Flash Unit, follow the di
rections supplied with the unit. 

M INOCH ROME (ASA 20) 
FOR COLOR SLIDES 

A fine grain film of the reversal type 
which gives sharp transparencies that 
can either be used as projector slides, 
or as originals in making color prints. 
The film is suitable for picture-taking 
in daylight and for indoor snapshots 
using the Minox B/C flash unit and 
AG-lB (blue) flashbulbs. 

EXPOSURE 

For Minox B, before loading film into 
camera, set the ASA dial to below 
25 where you would estimate 20 to be. 
For exposure meter measurement, point 
the camera at the principle part of the 
scene, or take a close-up measure
ment whenever possible. For shutter 
settings without the exposure meter, 
the following settings may be used as 
a guide for most average subjects out
doors in daylight. 

EXPOSURE TABLE 

From 2 hours after sunrise to 2 hours 
before sunset. 

Bright or Hazy Sun (From 
Lighted subjects 

Bright or Hazy Sun 
(Side Lighted subjects) 
Cloudy Bright 
Cloudy Dull 
Open Shade 

1/200 

1 / 1 50 
1 / 50 
1/20 
1 /20 

( Continued on following page ) 
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For light subjects (people in light 
colored clothing} or light surroundings 
(light colored buildings, bright beach 
or snow) use one half to one full stop 
higher setting. Example: Setting for 
average subject-200. Move dial mid
way between 200 and 500, or all the 
way to 500 depending upon the bright
ness of the subject. 
Note-for intermediate speeds on your 
Minox, set the shutter speed dial be
tween the nearest settings engraved in 
the scale. Estimate the placement. Ex
ample, for 1 50, set the dial equidistant 
between 1 00 and 200. 

For flash pictures with Minox B/C 
flash unit  and AG- I B  (blue) flashbulbs, 
set the shutter at 1 /20. 

Camera-to-Subject 
Distance 

2-4 ft. 

5-10 ft. 

Use Filter 

Neutral Density 

None 

The above flash distances are ap
proximate for subjects of average color 
and contrast. For dark subjects, shorten 
the distance, for bright subjects, ex
tend the distance. 

7 1 2 

IMPORTANT-When using color film, 
never use 1he green or orange filters. 
Skylight filters R3 and R6 may be 
used to minimize bluish haze in dis
tant views or to reduce the bluishness 
of snow scenes, seascapes or high alti
tude scenes, in picture made on over
cast day or in open shade. 

MINOX COLOR NEGATIVE 
FILM ASA 20 FOR COLOR 
PRINTS 

A fine grain color negative film that 
yields color negatives from which 
color prints can be made. This film is 
suitable for taking pictures in daylight, 
and for indoor snapshots with Minox 
flash units. It is supplied in Minox 
cartridges of 15 and 36 exposures. 
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MIN MAX 

KROM-X™ 
Processing Data and Information 

PRODUCT DESCRIPTION 
KROM-X i s  a highly concentrated ad
ditive used with the first developer i n  
t h e  Kodak E-3 o r  E-4 processing kits. 
It  permits the use of effective exposure 
i ndices of up to 1 ,200 for daylight High 
Speed Ektachrome, and greatly  ex
panded indices for other films com
patible with these processes . . . all 
with no noticeable loss i n  transparency 
quality. 

Add 20 ml .  of KROM-X to each 
liter (2/3 oz./ qt.) of first developer and 
lengthen the developing times as sug
gested on the KROM-X processing 
chart. The rest of the processing re
mains unchanged, and all temperature 
tolerances are normal. 

Some adjustments for individual films 
are discussed below. 

EXPOSURE NOTES 
Ektachrome Professional Films-Since 
the speed of this film may vary from 
emulsion to emulsion, some proportion
ate adjustments in exposure may be 
necessary at the expanded indices. I t  is  
always a good idea to do test  shooting 
and processing, bracketing your expo
sures, to establish a set of norms con
sistent with your individual tastes. 

With Ektachrome Professional films, 
there i s  no grain or contrast bui ldup in 
shots made i n  very low light. However, 
at around 20 foot candles, reciprocity 
failure begins, and adjustments down
ward should be made in the exposure 
indices to compensate. 

As happens with normal exposure 
and processing, some color shift can 
occur with very long exposures, and 
may require greater filtration to correct. 
High Speed Ektachrome (EH); High 
Speed Ektachrome, Type B (EHB); 
Ektachrome X; Fujichrome and other 
E-4 compatible films 
Normal photographic situations or shots 
made under average l ight wil l  usually 
resul t  in transparencies of optimum 
quality, even when the exposure indices 
are at the upper limits. However, in 
very low light situations, a phenomenon 
occurs with these films. 

This "reciprocity graininess." In light 
levels requiring relatively slow shutter 
speeds, there is  a very noticeable build
up of grain. With EH and EH B, this 
seems to begin at about 1 / 60 of a sec
ond, with graininess building rapidly as 
shutter speeds are slowed. With EX 
and Fujichrome, the critical shutter 
speed for "reciprocity graininess" be
gins at about 1 / 3 0  sec. 

Use the fastest shutter speed practical 
for each photographic situation, if min
imum grain is  of major importance. 

D IRECTIONS FOR USE 
Use 20 ml .  of KROM-X per l iter 
(2/3 oz./qt. ) of E-3 or E-4 first devel

oper. Replenishment is not recom
mended for first developer, but  manu
facturer's recommendations may be fol
lowed for extending times, replenish
ment and useful l i fe for all other solu
tions. 

Follow manufacturer's recommenda
tions on t imes and temperatures throu�h
out entire process EXCEPT for first 
developer times given below: 

TABLE I 
E-4 PROCESS 

Develop @ 85°F /29.4°C 

First 
Exposure developer 

Film Index time 

Ektachrome X 2 50 1 2  min. 
500 1 6  min. 

Fuj ichrome II* 2 50 1 2  min. 
500 16 min. 

HS Ektachrome 650 1 2  min. 
Daylight  1 000 16 min. 
HS Ektachrome 500 1 2  min. 
Type B 1 200 16 min. 

*Requires 40 ml .  of KROME-X per 
liter ( 1 - 1 / 3  oz./ qt .) 

Since photography is not an exact 
science and variables are encountered 
by each photographer, the tables above 
are to be used primarily as � guide
a starting point for the achievement of 
optimum transparency quality. There is  
no single deyeloping t ime that  will  con
sistently yield opti mum results under all 
conditions. The ideal transparency is  a 

( Continued on following page ) 
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TABLE 2 
E-3 PROCESS 

Develop @ 75°F/23.9°C 

First 
Exposure developer 

Film Index time 

Ektachrome 1 60 20 min .  
Professional 320 24 min.  
Ektachrome 1 25 20 min. 
Professional, 250 24 min. 

Type B *  

*Requires blue fi ltration, 1 0-20C 

INCREASE l lTM 
PROCESSING DATA 
AND INFORMATION 
INCREASE II is a highly concentrated, 
stable, extended speed additive for C-
4 1 ,  C-22, and similar negative color de
velopers. Effective exposure indices may 
be raised as much as ten times normal 
without apparent loss in negative qual
ity. 

Contrast may be controlled to a sur
prising degree by varying  the amount 
of INCREASE JI used i n  the devel
oper. This i s  the only place that any 
modifications are made; the more IN
CREASE II that i s  put into solution 
to lower contrast, the greater amount 
of time needed i n  the developer to 
maintain density. Except for this, all 
other solutions, t imes and sequences re
main normal. 

Close examination of negatives pro
cessed i n  developers modified with IN
CREASE II  reveals extremely fine 
grain, high acutance, long tonal scales, 
and outstanding color saturation. There 
is little evidence of any chemical fog 
buildup from the extended developing 
times, even when they approach 30  
minutes. 

E-3 and E-4 reversal films, when pro
cessed in the C-22 modification, yield 
unmasked negatives of surprising qual
ity. Jn appearance, they closely resem
ble Kodacolor II negatives, and may 
be used to make black and white prints 
without the need to resort to panchro
matic papers. Transparencies may also 
be made from them merely by copying 

delicate balance of exposure, develop
ment, processing chemistry, film lati
tude, lighting conditions, and individual 
tastes. 

Once opened, KROM-X has a shelf 
lime of more than a year under normal 
conditions. Unopened, no l imit has yet 
been determined. 
NOTE: M i nMax color additives are 
specifically formulated for use ONLY 
with Kodak developers. 
CAUTION! Causes skin irritation. Do 
not get i n  open cuts. Jn case of contact, 
flush with plenty of water. Harmful i f  
swallowed; call physician a t  once. Keep 
out of the reach of children. 

the negatives on the same type of film 
and under the same l ight ing conditions 
as used in making the original nega
tives It is possible to have both posi
tives and negatives on the same roll of 
film. 

EXPOSURE NOTES 
Since INCREASE I I  functions primar
i ly as a contrast control agent and in
hibits the grain clumping tendencies 
normally associated with "P.ushed" 
films, it may be used with films exposed 
at standard exposure indices in order 
to lower contrast while maintain ing the 
finest possible grain and the greatest 
possible acutance. Optimum results are 
derived at about 1 V2 to 2 stops beyond 
the normal ASA's. All color films may 
be pushed to greater exposure indices 
than the upper l imits shown in the 
chart below, but negative quality tends 
to fall when the E.T.'s are so extended. 
Overall results are at least equal to 
those obtained with films processed 
normally ad according to manufactur
er's recommendations. 

RECOMMENDED E.I. LIMITS 
FOR SELECTED FILMS 

C-41 Compatible Films 

Film 
Kodacolor II 
Vericolor II (S) 
Vericolor II (L) 
Fujicolor II 

Range 
1 60- 800 
250-1000 
160- 320 
160-1000 

Optimum 
320 
640 
200 
640 

( Continued on following page) 
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C-22 Compatible Films 

Film Range Optimum 
CPS, CPL, 
Kodacolor X 
Fujicolor 125- 640 
EX, EP, EPB 200- 800 
EH, EHB 250-1600 

IMPORTANT INFORMATION 
STUDY CAREFULLY 

250 
500 
640 

1. Follow manufacturer's recommenda
tions carefully with respect to shutter 
speeds when using professional type 
films, discussed under (2) below. Gen
eral use films, such as Kodacolor J I, 
Fujicolor II, Ektachrome X, etc., tend 
to build graininess very rapidly at shut
ter speeds below 1 / 60 of a second. Be
cause of this, always use the highest 
possible shutter speed practical for any 
situation when minimum grain size is 
of prime importance. 

2. Reciprocity failure begins to oc
cur at about 20 foot-candles with pro
fessional films, such as Vericolor I I ,  
Ektachrome Professional, etc. Be sure 
to adjust exposure indices proportion
ate to the manufacturer's recommenda
tions with respect to standard film 
speed ratings when engaged in low light 
level photography. Follow the guide
lines on shutter speeds, regardless of 
the exposure index used. 

DIRECTIONS FOR USING 
INCREASE II 
First, and most important, always use 
either distilled or de-ionized water for 
mixing of all developers, especially 
color developers. While the amount of 
INCREASE J I  used may be varied to 
suit  individual tastes or needs, the fol
lowing amounts as a basic set of dilu
tions for the average picture situation 
under ordinarly l ighting conditions are 
recommended. 
C-41 Compatible Films: 
Use 25ml. per liter (:i4 oz./ qt.) of 
developer. 
C-22 Compatible Films: 
With standard, masked negative color 
films (e.g. Ektacolor), use 1 5  ml. per 
liter (l/2 oz./qt.) of developer. 

With Ektachromes and other simi l ar 
chromogenic (reversal) films, use 20 ml.  
per l i ter (2/:J oz./ qt.) of developer. 

When adding INCREASE II to the 
developer, begin stirring 30  seconds 
before, continue stirring while adding, 
and keep on stirring for a t  least 30 
seconds afterwards. 

If replenishing, use the same amount 
of INCREASE II in the replenisher as 
in the developer. For each stop "push," 
the replenishment rate must be i n
creased by 50% over the manufactur
er's recommendation. For this reason, 
replenishment is  not recommended, but 
one-shot use of developer when push
i ng more than 1 V2 stops is suggested. 
Continuing to add replenisher after this 
point i s  not economically justifiable. 

For times and temperatures, use the 
tables provided below. If temperatures 
other than those recommended by the 
manufacturer of the films (C-41) com
patible) are used for Flexicolor (C-41) 
processing, then Flexitemp must be 
usecl in · the developer in conjunction 
with INCREASE II. 

When using FLEXTTEMP, i t  is rec
ommended that INCREASE II follow 
the FLEXITEMP in the mixing. 

TECHNIQUE VARIATIONS 

Since photography is  not an exact 
science and variables are an accepted 
part of the art, the tables given and the 
quantities of INCREASE II suggested 
are merely a beginning point. Each 
photographer should run sufficient test 
negatives to enable him to establish 
individual norms for the production of 
optimum quality negatives. 

Additional amounts of INCREASE 
II wi l l  lower the contrast and extend 
the tonal range and vice-versa. Since 
INCREASE II permits the extending 
Of developing times to build density 
without an accompanying buildup of 
contrast, then the greater the amount 
of additive used, the greater the amount 
of development time needed. Conver
sely, if negatives appear to be too thin,  
but the tonal range normal, then any 
increase of developing time to build 
more density calls for more INCREASE 
II .  

Tn using  this  method of enhancing 
negative speed, development time con
trols the density, and INCREASE II 
controls the tonal range, or contrast. 
As a general rule of thumb, each addi
tional 5 ml. of INCREASE TI  requires 

( Continued on following page) 
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an upward adjustment of 1 5 %  in the 
development time and vice-versa. 

A "red shift" occurs in the masking 
of C-4 1 compatible films with the de
veloping times being extended radi
cally. This reduces the inordinantly h igh 
printing filtration requirements norm
ally associated with such films as Veri
color II.  Jn the INCREASE II modi
fied process, the fi ltration levels seldom 

exceed 90Y + 40M, and are usually 
lower. This reduces print ing exposure 
times by as much as 50%-a situation 
that could be most important in large 
volume operations. Lowered tempera
tures in the FLEXTTEMP modification 
have the same effect. Optimum time
temperature combinations are shown 
on the tables provided. 

TABLE I: C-41 COMPATIBLE FILMS 

Temperaturel Exp. Time Exp. Time Exp. Min./Sec. 
F° C0 Index Min./Sec. Index Min./Sec. Index� Time 

100 37.8 250 5 : 1 5  
90 32.2 6 :00 
89 3 1 .7 6:25 
88 3 1 . 1  6 :40 
87 30.5 7 : 1 0  
8 6  30.0 7:40 
85 29.4 8 : 1 0  
84 28 .9  8 : 3 5  
8 3  2 8 . 3  9:55 
82  27 .8  10 :35  
8 1  27.2 Optimum-> 1 1 :25 
80 26.7 1 2 :30 
7 9  26. 1 1 3 :40 
7 8  25.6 1 4:50 
77 25.0 1 5 :55 
76 24.4 1 7 :30 
75  23 .9  1 8 : 50 
74 23 .3  2 1 : 1 0  
73  22 .8  2 3 : 3 5  

* N R :  Not Recommended. 

500 8:00 
8 :35  
9 :00 
9 :55 

1 0 :30 
1 1 :05 
1 2 :00 
1 2 :45 

Optimum-> 1 3 :  1 5  
1 4 :20 
1 5 :20 
1 6 : 20 
1 7 :30 
1 9 :00 
20:40 
22 : 1 0  
25 :30 
NR" 
NR 

800/ 1000 1 2:00 
1 4 : 1 0  
1 4:40 
1 5 :25 
1 6 : 3 5  
1 7 :40 

Optimum-> 1 8 : 3 0  
1 9 :30 
20:35 
2 1 :40 
23 :20 
25 :25 
27:40 
NR" 
NR 
NR 
NR 
NR 
NR 

Storage l ife of INCREASE I I  i n  closed containers is i n  excess of one year. 
1When processing a t  temperatures other than 1 00 ° F/ 37.8 ° C, FLEXITEMP must 

be used i n  conjunction with INCREASE II. (See processing i nformation on 
FLEXITEMP). 

�Use an E.I. of 800 for KODACOLOR II instead of 1000. Some shadow detail 
may be lost, or color shifts may occur if greater E.l.'s are used. 

TABLE II is on Following page 

( Co11ti1111ed on followi11g page) 

7 1 6 



The Compact Photo-Lab-Index 

TABLE II: C-22 Compatible Films; Masked (Reg.) Negative Color Print Films 

Film 

CPS, CX & Fujicolor I 

CPL 

Exposure Index 

250 
500 
320 

Use 1 5  ml. per liter (lh oz./ qt. of C-22 developer. 

Time @ 75°F/23.9°C 

16 min. 
1 9 lh  min. 
1 9 lh  min. 

TABLE III: C-22 Compatible Films; Kodak Reversal Films processed as negatives. 
(See caution below regarding commercial printing). 

Film Exposure Index Time @ 75°F /23.9°C 

EX and EP 

EH 

EH and EP, 
Type B 

125 
250 
500 
800 
320 
640 

1 200 
1 600 

125 
1 60 
250 
320 
500 

9 \12 min. 
1 1  min. 
14lh min. 
17  min. 
10 min 
1 2  min. 
1 9  min. 
22lh min. 

9lh min. 
1 1  min. 
14lh min. 
1 6  min. 
18 min. 

Use 20 ml. per liter (¥3 oz/qt.) of C-22 developer. 

IMPORTANT CAUTION: Unless you do your own printing, or have access to a 
custom printer, do not use reversal films as negatives. Few commercial labs will 
accept the� .for printing. 

NOTE: MinMax color additives are specially formulated for use only with Kodak 
developers. 

CAUTION! Contains potassium brom
ide. Causes skin irritation. Do not get 
in open cuts. In case of contact, flush 

with plenty of water. Harmful if swal
lowed; call physician at once. Keep out 
of the reach of children. 
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FLEXITEMP™ 

PROCESSING DATA 
AND INFORMATION 
FLEXITEMP is a highly concentrated 
additive for the processing of C-41 
films over a very wide temperature 
range, with a lower limit of 7 3 ° F  or 
22. 8 ° C  and an upper limit of 90°F or 
32.2°C. 

Because of a "red shift" in the mask
ing-which results in a lowered print 
filtration requirement and thus shorter 
print times-negative quality improves 
with the use of FLEXITEMP in con
junction with C-41 developer. 

FLEXITEMP also makes possible 
the processing of negative color films 
at normal room temperatures. This per
mits as precise holding of any particu
lar temperature as would be possible 
with the most sophisticated processing 
equipment. When using FLEXITEMP, 
the photographer or lab technician de
termines the desired temperature, not 
the manufacturer. Optimum results oc
cur at 85°F or 29.4°C. 

FLEXITEMP may be stored in either 
glass or plastic containers. When stored 
in glass, its shelf life is in excess of 
one year. 

FLEXITEMP may be stored in plas
tic containers that are designed for 
color developers, or in any long-chain 
polymer plastic of the same kind used 
by Kodak for their photo graduates. 
Storage in such plastics should be lim
ited to no more than 16 weeks. Since 
plastic "breathes," oxidation problems 
can occur after this time. 

Note: Do not use FLEXITEMP or 
store it in the styrene plastics or dam
age will result to the container. 

DIRECTIONS FOR USE 
Add 1 0  ml .  of FLEXITEMP to each 

liter of C-41 developer, and process 
according to the time I temperature 
chart below. All steps subsequent to de
velopment are normal and temperature 
is non-critical, although it is suggested 
that times of post-development steps be 
increased approximately 10% if tem
peratures below 85°F or 29.4°C are 

used. The times given below are for all 
C-41 compatible films (Kodacolor II, 
Vericolor II, Fujicolor II, etc.) 

Temperature Time 

po co Min./Sec. 

90 32.2 4:55 

89 3 1 .7 5 :05 

88 3 1 . 1  5 :20 

87 30.5 5 :40 

8 6  30.0 5:55 

85  29.4 6 : 1 5  

84 28.9 6 :40 

83 28.3  7 : 1 0  

82  27 .8  7 :40 

8 1  27.2 8 : 1 5  

8 0  26.7 9 :00 

79 26 . l  9:50 

78  25 .6  1 0 :40 

77 2 5.0 1 1 : 35 

76  24.4 1 2 : 50 

75 23 .9  1 5:00 

74 23.3 1 6 :45 

73 22.8 1 9 :00 

Replenishment: Use 1 1  ml. of FLEX
ITEMP in the replenisher and follow 
manufacturer's recommendations for re
plenishment rates: 

NOTE: MinMax color additives are 
specially formulated for use ONLY 
with Kodak developers. 

For extremely high speed photogra
phy, with ASA ratings of color negative 
films pushed as high as 1 ,000, use 
INCREASE II, in conjunction with 
FLEXI-TEMP. 

CAUTION! Contains benzyl alcohol. 
Causes eye irritation. Do not get in eyes 
or on open cuts. In case of contact, 
flush with plenty of water. Harmful if 
swallowed; induce vomiting. Call phy
sician at once. Keep out of the reach 
of children. 

( Continued on following page) 
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FACTOR "8" 
PROCESSING DATA 
AND INFORMATION 

PRODUCT INFORMATION 
FACTOR 8 is a highly concentrated 
additive used in the processing of a 
great variety of black and white films. 
It  is so powerful that mixing just a 
small amount into the developer en
ables the photographer to multiply the 
ASA rating of his films up to 8 times. 

With FACTOR 8, Tri-X may now 
be rated at 3200, Plus-X at 1 000 Pan
atomic-X at 250 and 2475 rec�rding 
film at 8000! 

In exhaustive tests using FACTOR 8 
with widely assorted films and develop
ers, it has been determined that FAC
TOR 8 has the effect of improving 
overall picture quality and lengthening 
the tonal scale, without h aving to resort 
to special developers. 

FACTOR 8 may be used with devel
opers of a medium activity and alka
linity level sue!-. as Microdol, D-76, 
HC- 1 1 0  (A or B dilution), DK-50, DK-
60, etc. Ilford films tend to respond 
best in HC- 1 lOB, D-76 and Micro
phene. 

Film speed Quantities 

1 -stop push Add 8 ml. per liter 

FACTOR 8 is suitable for developers 
of the "blitzing" variety such as Acu
fine only to extend the tonal scale and 
to tighten the grain structure at up to 
a 1 -stop push. 

DIRECTIONS FOR USE 
A little FACTOR 8 goes a long way. 

Use the table below as a guide, bearing 
in mind that contrast can be widely 
varied, depending on the amount of 
FACTOR 8 used. 

TECHNIQUE VARIATIONS 
Since photography is not an exact 
science and variables are encountered 
by each photographer, the table above 
is to be used primarily as a guide
a starting point for the achievement 
of optimum print quality. There is no 
single criterion that will consistently 
yield optimum results under all condi
tions. The ideal print is a delicate bal
ance of exposure, development, proces
sing chemistry, film latitude, lighting 
conditions and individual tastes. 
CAUTION! Causes skin irritation. Do 
not get in open cuts. In case of contact, 
flush with plenty of water. Harmful if 
swallowed; call physician at  once. Keep 
out of the reach of children. 

Developing Time 

Increase manufacturer's 
of developer (\4 oz./ qt.)* recommendation by  112 

2-stop push Add 8 ml. per liter 
of developer (1/4 oz./ qt.)* 

3-stop push Add 10 ml. per liter 
of developer (1/3 oz./ qt.)t 

* For 2475 recording film, use 10 ml./liter. 

"fFor 2475 recording film, use 1 5  ml./liter. 

Double manufacturer's 
recommendation 

Triple manufacturer's 
recommendation 
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COMPARISON OF THERMOMETER SCALES 
Basic Conversion Factors 

To convert Fahrenheit into Centigrade: To convert Centigrade into Fahrenheit: 
Subtract 32: multiply by 5 and divide Multiply by 9: divide by 5; add 32 to 

by 9. resull 
Example: 1 25 ° F. - 32 = 93 X 5 = Example: 18 ' C. X 9 = 162 --;- 5 = 

465 -7- 9 = 51 .67°C. 32.4 + 32 = 64.4°F. 

oc. or. oc. or. oc. ·"!. oc. ·r. ·c. or. •c. 'F. 

+100 +2 1 2  

('19.44 2 1 1  74.44 166 49.44 1 2 1  24.44 76 - 0.55 3 1  -25.55 -14 

98.89 2 1 0  73.89 165 48.89 120 23.89 75 - 1 . 1 1  30 -26.11 -15 

98.33 209 73.33 164 48.33 1 1 9  23.33 74 - 1.67 29 -26.67 -16 

97.78 208 72.78 163 47.78 1 1 8 22.78 73 - 2.22 28 -27.22 -17 

97.22 207 72.22 162 47.22 1 1 7  22.22 72 - 2.78 27 -27.78. -18 

96.67 206 71.67 1 6 1  46.67 ! 1 6 21.67 7 1  - 3.33 26 -28.33 -19 

96.11  205 71.1 1 160 46. 1 1  1 1 5  2 1 . 1 1  7 0  - 3.89 25 -28.89 -20 

95.55 204 70.55 159 45.55 1 14 20.55 69 - 4.44 24 -29.44 -21 

95 203 70 158 45 1 1 3  20 68 - 5  23 -30 -22 

94.44 202 69.44 1 57 44.44 1 1 2  19.44 67 - 5.55 22 -30.55 -23 

93.89 201 68.89 156 43.89 1 1 1  1 8.89 66 - 6.1 1  2 1  -3 1 . 1 1  -24 

93.33 200 68.33 155 43.33 1 1 0  18.33 65 - 6.67 20 -31.67 -25 

92.78 1 99 67.78 154 42.78 109 17.78 64 - 7.22 19 -32.22 -26 

92.22 198 67.22 153 42.22 108 17.22 63 - 7.78 18 -32.78 -27 

91.67 1 97 66.67 152 4 1 .67 1 07 16.67 62 - 8.33 17 -33.33 -28 

9 1 . 1 1  196 66. 1 1  1 5 1  4 1 . 1 1  106 16.1 1 6 1  - 8.89 16 -33.89 -29 

90.55 195 65.56 150 40.55 105 15.55 60 - 9.44 15 -34.44 -30 

90 194 65 149 40 104 15 59 -10 1 4  -35 -31 

89.44 193 64.44 148 39.44 103 14.44 58 -10.55 13 -35.55 -32 

88.89 192 63.89 1 47 38.89 102 13.89 57 - 1 1 . 1 1  12 -36.11 -3� 

88.33 191 63.33 146 38.33 101 13.33 56 - 1 1.67 1 1  -36.67 -34 

87.78 190 62.78 145 37.78 100 12.78 55 -12.22 10 -37.22 -3l 

87.22 189 62.22 144 37.22 99 12.22 54 -12.78 9 -37.78 -3E 

86.67 1 88 61.67 143 36.67 98 1 1.67 53 -13.33 8 -38.33 -3? 
86. 1 1  187 61. l l  142 36. 1 1  97 1 1. 1 1  5 2.  -13.89 7 -38.89 -38 

85.55 186 60.55 141  35.55 98 10.55 51 -14.44 6 -39.44 -39 

85 185 GO 140 35 9 5  1 0  5 0  --1 5  5 -40 -40 

84.44 184 59.44 139 34.44 94 9.44 49 -15.55 4 
83.89 183 58.89 138 33.89 93 8.89 48 -16.11 3 
83.33 182 58.33 137 33.33 92 8.33 47 -16.67 2 
82.78 181  57.78 136 32.78 91 7.78 46 -17.22 l 
82.22 180 57.22 135 32.22 90 7.22 45 -17.78 0 
8 1 .67 179 56.67 1 34 31.67 89 6.67 44 -18.33 - 1  
8 1 . l l  178 56. 1 1  133 3 1 .l l 8 8  6.1 1 43 -18.89 - 2  
80.55 177 55.55 1 32 30.55 87 5.55 42 -19.44 - 3 
80 176 55 131 30 88 5 41 -20 - 4 
79.44 175 54.44 1 30 29.44 85 4.44 40 -20.55 - 5  
78.89 174 53.89 129 28.89 84 3.89 39 -2 1 . l l  - 6  
78.33 173 53.33 128 28.33 83 3.33 38 -21.67 - 7  
77.78 172 52.78 127 27.78 82 2.78 37 -22.22 - 8  
77.22 1 7 1  52.22 126 27.22 8 1  2.22 36 -22.78 - 9 
76.67 170 51.67 125 26.67 80 1.67 35 -23.33 -10 
76. 1 1  1 6 9  51 . l l  124 �6. 1 1  7 9  1 . 1 1  - 34 -23.39 - 1 1  

75.55 168 50.55 123 25.55 78 0.55 33 -24.44 -12 

75 167 50 122 2 5  77 0 32 -25 -13 

720 





The Compact Photo-Lab-Index is 

designed for the serious, budget

minded photographer. It provides 

a quick, convenient way of finding 

detailed information that can make 

the technical side of photography 

easier to master. 

This new Compact Edition 

consists of more than 700 pages, 

extracted from the standard loose

leaf Lifetime Edition of Morgan & 

Morgan's 1400-page PHOTO-LAB

INDEX. The product data is com
plete, word for word as it appears 
in the Lifetime Edition. The pages 
have not been abridged. The edi
tor has carefully chosen the most 
frequently needed data on prod
ucts, processes, materials, and 
special tables from the Lifetime 
Edition and has reproduced these 
here intact. Product entries are ar
ranged by manufacturer. A com

prehensive index rounds out the 

volume, guiding the reader quickly 

to desired information. 
Incorporated in the design of 

the front cover of THE COMPACT 

PHOTO-LAB-INDEX are a gray 

scale and standard color bars. 


	INTRODUCTION
	AGFA-GEVAERT
	EASTMAN KODAK
	MISCELLANEOUS MANUFACTURERS
	GAF
	ILFORD
	POLAROID
	MISCELLANEOUS MANUFACTURERS

