


e THIS 'KODAK' HANDBOOK is punched for 

binding, with others of the series, in a convenient 

ring binder that will shortly be made available. 

• The ' Kodak' goods. descr ibed in this Handbook may not all be 

imm ediately available. The nearest Kod ak house, or dealer, will 

give you the latest information . 
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Notes on some of the Chemicals mentioned in this Handbook 

'noun' is a pure form of diaminophenol hydrochloride. which is 

also known under the name of 'Amidol.' 

'ELON' is a specially purified form of monomethyl paramino

phenol sulphate, a compound which is also known under 

other names, such as 'Metol,' 'Genol,' etc . 

'KODALK' is a new alkali , introduced by Kodak Ltd., intermediate 

in activity between sodium carbonate and borax . Films 

developed in a d eveloper in which 'Kodalk ' is used as an 

accelerator will not blister when placed in an acid fixing 

bath, even at high temperatures. 

'KODUROL' is parahydroxyphenyl glycine, also commonly known 

as glycin . 

PYRO is 1 : 2 : 3 trihydroxybenzene, also known as pyrogallol 
or pyrogallic acid. 

Copyr ig ht : Kodak lim ited 
Printed in England: February 1949 
TP0890WP (3rd Ed ition) 
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CHEMICALS AND 
FORMULAE 

PHOTOGRAPHY is essentially a chemical process involving many 
complex reactions of chemicals in solution. These reactions 
determine, to a high degree, the properties and quality of the 
processed images. Therefore, the purity, strength, and uniform
ity of the chemicals, the quantity of each used, and the manner in 
which they are combined, are of the utmost importance in 
achieving results of uniformly high quality. 

Because of these facts, and to meet the needs for formulae and 
chemicals from which uniform results of high quality could be 
expected, Kodak formulae were evolved and 'Kodak' Tested 
Chemicals were introduced. In order to ensure accurately 
balanced solutions, and to save time for the darkroom worker, 
Kodak Limited makes available many more popular formulae 
in the form of packed chemical preparations, which need only to 
be dissolved according to the directions on the package to be 
ready for use. 

Kodak formulae and 'Kodak' prepared chemicals are the result 
of years of painstaking, exhaustive research and wide practical 
experience. They are recommended with the confidence that 
they will assure the finest results possible with the materials for 
which they are intended. 

For convenient and easy reference the formulae given here are 
grouped according to type, such as developers, fixing baths, 
toners, etc., and the formulae of each type are listed in numerical 
order. 
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MAKING UP SOLUTIONS 
When developers are made up , it is essential to dissolve the 
constituents in the order given in the formula if undesirable reac
tions are to be avoided . For instance, if the developing agent is 
dissolved first, and then the alkali is added , considerable aerial 
oxidation and formation of coloured oxidation products may occur 
before the preservative, sodium sulphite, is dissolved . Therefore, 
the instructions given with the formula should be followed care
fully . In the case of formulae containing the developing agent 
'Elon,' the 'Elon' should be dissolved first, since it is readily 
soluble in warm water, but only slightly soluble in sulphite solu
tions without alkali. After the 'Elon' is completely dissolved the 
sulphite should be added , followed by the other developing agents, 
and finally the alkali. In other cases the preservative is dissolved 
first, then the developing agents, then, after these are completely 
dissolved, the alkali. Since the potassium bromide has no action 
on the developing agents, it is immaterial at what stage it is 
added . When sodium bisulphite appears in the formula, it should 
be added with the sulphite. 

When an acid hardening fixing bath is made up, it is essential 
that the ingredients be dissolved in the proper order if decomposi
tion of the hypo and precipitation of the alum are to be avoided. 
The hypo should be dissolved first, then the sulphite, then the 
acid, and finally the alum. When the hardener stock solution is 
made up separately, the hardener should be added to the hypo 
solution slowly, with vigorous stirring, and both solutions must be 
cold. The preparation of baths containing chrome alum as the 
hardening agent is even more critical, and the directions should be 
followed carefully, particularly in regard to the stirring and 
temperature of the solutions. 

filtering is unnecessary if clear water and clean chemicals are 
used. However, if there is any sediment or suspension, the solution 
should be filtered before storage or use. 

Sodium sulphite, anhydrous, is sometimes specified in Kodak 
formulae : its advantages over the crystalline form are greater 
stability, ease of solution and smaller bulk in storage. In those 
formulae specifying carbonate, the use of'Kodak' Sodium Carbon
a te, anhydrous, is recommended. If sodium carbonate crystals 
are used, the quantities of carbonate given in the formula must 
be increased to 2ji times. 
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W E I G H T S A N D M E A S U R E S- C 0 N V E R S I 0 N T A B L E S 

IMPORTANT : Kodak Formulae give quantities in both avoirdupois and metric 
measures . One or other must be used exclusively, never a combination of the two , 

for the amounts gi ven are not exact equivalents. 

T he follo w ing tables give all the equivalent values required for converting photo

graphic form ulae from one system to the other : -

Avoird upois to Metric. Weight 

Pounds Ounces Grains Grams Kilograms 

16 7000 453.6 0.4536 
0.0625 437.5 28.35 0.02835 

I 0.0648 
0.03527 15.43 I 0.001 

2.205 35.27 15430 1000 

Bri tish Flu id Measure to Metri c Measure 

Ounces D rachms Cubic 
Gallons Quarts (Fl uid) (Fluid) Centimetres Lit res 

4 160 1280 4546 4.546 
0.25 I 40 320 1137 1.137 

I 28.42 0.028 
0.125 I (60 mir,ims) 3.55 0 00355 
0.0353 0 282 I O.COI 

0.22 0.88 35.3 282 1000 I 

NOTE: American gallon = 128 fluid ounces . 

Co nve rs io n Fact o rs 

Grams per litre multiplied by 0.437 = grai ns per ounce 

Grains per ounce multipl ied by 2 .28 = grams per litre 

C.c. per litre mu ltip lied by 0.48 = min :ms per ounce 

Minims per ounce multiplied by 2.1 = c. c. per I itre 

Measurement of small quantities 

f 

r 
r 

r 

[ 

\-\Then quantities of chemicals under I o grains or o. 7 gram are [ ' 
included in a formula, they are expressed preferably as a IO per 
cent. solution, so many minims, or c.c. of which can be used . 
This plan avoids expressing the volume in " drops," which [ 
is a very uncertain quantity, varying as much as I SO per cent. 
depending on the way it is measured. 

To obtain a ro per cent. solution of a solid, d issolve r ounce of l 
the solid in about 8 ounces of water, and add water as necessary 
to bring the total volume to ro fluid ounces, or dissolve ro grams 
of the solid to make I oo c.c. of solution . [ 
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The qu est ion of " parts" 
It is often recommended to dilute a stock solution, say, one to two, 
or one part stock solu tion and two parts vvater. Parts should be 
taken to mean units of volume, any unit whatever being taken 
provided tha t the other quantities are reckoned in the same units 
of volume. Thus : 

For use, take For use, take 
Stock Solution . I part } r Stock Solution 4 oz. 

may mean~ W 6 Water. . . . 4 parts l ater . . I oz. 

STORAGE OF DEVELOPER SOLUTIONS 
The mixed solution should be stored in a tigh tly corked bottle. 
Ba tches of stock solu tion are bes t stored in small bottles . When 
stock is used from a la rge bottle, the air space is increased each 
time the bottle is opened, and the chances for aerial oxidation 
are greatly increased. H owever, a small air space should be left 
to avoid loosening of the stopper or bursting of the bottle, as 
the volume of the solution varies with temperature changes . 
Glass stoppered bottles are not desirable, as the alkali is apt to 
make the stopper stick. 

Developers which a re particul arly susceptible to aerial oxida
tion often are divided into two or three solu tions in which the 
developing agent is kept separa te from the alkali, thus reducing 
oxida tion. 

The solubilities of most chemicals decrease as the temperature 
is lowered. As a result, when the more concentrated solutions 
a re stored at low temperatures, there is a tendency for some 
ingredien ts to crys tallize out. The precipitate which separates 
under such conditions often contains the most important 
constituents of the solution. I t should not be discarded , but 
should be redissolved by warming before the solution is used. 

All deep tank developers, which are kept in use for a consider
able time, should be protected when not in use with a floating lid, 
to prevent aerial oxidation . After removing the lid, the surface 
of the developer should be skimmed with a clean blotter to 
remove any scum each time before the devel oper is used . 

When some acid hardener stock solutions are stored for several 
weeks, they tend to form a white incrustation of basic aluminum 
acetate on the inside of the container. This should be ignored 
as the incrustation usually does not impair the useful properties 
of the solution. 
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KEEPING PROPERTIES AND USEFUL LIFE OF SOLUTIONS 

KODAK 
FORMU LA 

Developers IN 
DISH 

D-1 30 min. 

D-a 4 hr. 
D-16 24 hr. 
D-16R 
D- 19b 24 hr. 
D-196R 
D-23 24 hr. 
D-25 24 hr. 
D-25R 
D-32 2 hr . 

D-61a 24 hr. 
D-61 aR 
D-72 24 hr. 

D-76 24 hr. 
D-76R 
D-a2 2 hr. 

KEEPING PROPERTIES 
at 65-70° F of unused solutions 

prepared from formulae 

GALLON 
TANK 

3 hr. 

N . R. 
I month 

I month 

I month 
I month 

N.R. 

2 we-eks 

2 weeks 

I month 

STOPPERED BOTTLE 
FULL HALF FULL 

I month 2 weeks 
(in 3 solutions) (in 3 solutions) 

2 months I month 
6 months 2 months 
6 months 2 months 
6 months 3 months 
6 months 3 months 
6 months 2 months 
6 months 2 months 
6 month~ 2 months 
2 months 2 weeks 

(in 2 solutions) (in 2 solutions) 
2 months 3 weeks 
2 months 3 weeks 
3 months I month 

6 months 
6 months 
I week 

2 months 
2 months 
2 days 

USEFU L LI FE § 
Number of S x 10 inch sheets 
processed for standard time in 

160fl. oz. without loss of qual ity 

IN 
DI SH 

12 

NARROW 
DEEP TANK 

24 

Ia 36 
24 4a* 

used as Re pl enisher only 
36 72 

used as Replenisher only 
24 36 
20 30 

used i\S Replenisher only 
Ia N .R. 

la(l:l) 36* ( 1:3) 
used as Replenisher only 

24 ( I :I) Negatives 4a ( I : I) 
Ia (I :2) Negatives 36 ( I :2) 

24 36* 
used as Replenisher only 

12 24~ 
D-156 6 hr. 

24 hr. 
N . R. 3 months I month Exh austio n affects colour N .R. 

of image. Life depends 

D-15a 

D-163 

D-166 
D-167 

24 hr. 

24 hr. 

a hr. 

1-2 weeks 

1-2 weeks 

N.R. 

3 months I month 

3 months I month 

3 months I month 
3 months 2 months 

upon quality required. 
24(1 :1) Negatives 48(1:1) 
36 ( 1:1) Pr ints ·-
15 ( 1:3) Negatives 30 (1:3) 
36 (I : I) Prin ts 
30 ( I :3) Pri nts 

12 24 
(in 2 solutions) (in 2 solutions) 

48 N.R. D-170 
D-173 
D-177 

D-17a 
DK-15 
D K-20 
DK-20R 
DK-50 

30 min. 
10 hr. 
30 min . 

4 hr. 
a hr. 

24 hr. 

24 hr. 

N.R. 
N .R. 
3 hr. 

N.R. 
I week 
I month 

I month 

Rinse and H arden in g Baths 

SB- 1 3 days I month 
SB- IA 3 days I month 
SB-3 I day I month 
SB-4 I day I month 

Fixing Baths 

F-5 I week I montht 

F-16 3 days~ I week~ 

F-52 I week I month 

F-53 
F-54 I week I month 

F-54a I week I mo ntht 

3 weeks N . R. 
2 months 2 weeks 
I month 2 weeks 

(in 3 sol 1tions) (in 3 solutions) 
2 months I mon th 
3 months I month 
6 months 2 months 
6 months 2 mon ths 
6 months 2 months 

lndef. 
lnd ef. 
lnd ef. 
lndef. 

3 monchs 

I week~ 

3 monthst 

3 mon ths 
3 mo nt hs 

3 monthst 

lndef. 
lnd ef. 
lndef. 
lndef. 

2 weekst 

1-2 days 

3 moilthst 

2 months 
2 weeks 

2 wee ks t 

16 ( I :2) N . R. 
12 24 

Ia 36 
Ia 36 
24 36* 

used as Reple nishe r only 
24 4a 

90 90 
40 (used after D-a) 40 

30 30 
30 30 

120 (W. R.) 
20 (SB-3) 
60 (W.R.) 
90 (S B-3) 
60 (W.R.) 
90 (S B-3) 

120 IW. R.) 
120 (S B-3) 
120 (W.R.) 
120 (SB-3) 

120 (W. R.) 
120 (SB-3) 
60 (W.R.) 
90 (S B-3) 
60 ( W R.J 
90 (S B-3) 

120 (W. R.) 
120 (S B-3) 
120 (W.R.) 
120 (S B-3) 

t Only keeps 2 weeks at temperatures above 75° F. N .R.-Not recommended. 
:t: On!y keeps for 2 days at temperatures a bove 75° F. W.R.-Water rinse between development 
• Life g reatly increased by the use of replenisher. and fixin g. 
§Longer life can be obta ined if condi t ions of use are modified, and if some change in quality 

ca n be t olerated. 
Approximate roll film equivalents in de term ining useful life of processin g so lution s:-

2 No. 127 Rolls= one a X 10 sheet. I No. 620 or 120 Roll= one a x 10 sheet 
I No. 135 Roll (36 exp.) =one a x 10 sheet. I No. 616 or 116 Roll= It sheets 8 X 10 
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'Kodak' Chemical Preparations 

Kodak Limited makes available a wid e variety of developers,fixing 
baths, toners, etc., in prepared form. For efficient, standard 
solutions, the photographer need only dissolve the powders or 
dilute the liquid with the proper volume of water, according to 
direc tions printed on the package. 

SOME 'KODAK ' PACKED DEVELOPERS 

D-61a 'Koda k ' Nega t ive Developer Powder 
D-61aR ' Kodak' Replenishe r Powd er 
D-76 ' Kodak' Fine-Grain Developer Powder 

D-76R 'Koda k ' Replenisher Powder . 
DK-20 ' Koda k ' Extra Fine-Grain Developer 

Powder . 
D K-20R 'Kodak' Replenish er Powder 
'Kodak ' T rop ica l Developer Powder DK- 15 

D-19b 'Koda k ' Developer Powd e r 

D- 19bR 'Kodak' Rep len isher Powder 
' Koda line' D eve loper Powd e r 

' Kodal it h' Dev el o pe r Powder 

' Koda k' Max imum Co ntrast Developer 
Powder D-8 

' Kod ak ' Press Contrast Developer 

: ~~~:~ : ~~~f~~~f~~~~1j ~~s:!~~=~dp~:~=~~ 1 
a per Powd er . . J 

'Kodak' Pyre-Soda Developer Powder D- 177 
'Kod ak' Develope r Powd ers (Pyro-Soda) 

for 'Kodak' Ro ll Film Tanks . 
'Kodak' Qu ick-Finish Developer 

'Kod inol ' Developer 

'Kodak' Brom ide Deve loper 

' Kodak' Spec1 al Develope r Powder D- 163 1} 
'Kodak ' Spec1al Developer D- 163 

'Velox' Developer Po wder . . 
'Velox' Deve loper 

'Kodak' VVarm Tone Deve loper Powder 
D-156 

'Kodak' Extra Warm Tone Developer 
Powder D-166 

'Koda k' Dolmi Developer Powder D-170 . 
' Koda k' Dental X- Ray Develope r . . 
'Kodak ' X-Ray Ultra-Rap id Developer 

Powde r . 

Gene ral d ish or tank developer for pl ates a nd films . 
Replenis her for D-61 a devel oper in t a nk use. 
' Eion'-hyd roquinone-borax dish or tank develope r fo r 
fine-gra in nega t ives wit h hi ghest emu lsion speed. 
Replenisher for D-76 developer in tank use. 
No rmal contrast d ish or tan k deve loper for extra fine 
gra in images on films or plates. 
Replenish er for DK-20 developer in tan k use. 
Gen e ral nega t ive developer for tropical co nd it io ns 
(75°-95- F.). 
H igh co ntr as t d ish o r tank devel ope r for X-ray fil m and 
paper and ge neral clinical , aerial , infra-red and industri al 
record photogra phy. 
Re plenisher fo r D-19b develope r in tank use. 
'Eion '- hydroquinone developer recommen ded for 'Koda
li ne' and o th er process materials. 

For ex treme contrast process work wi t h ' Kodalith' 
mater ials. 

Extre me contras t develo pe r for process mater ials, etc. 
Concentrated si ngle-solutio n developer, suitable for 
ra pid developme nt of plates, films and papers. 

T he s t andard d~veloper for _ large-sca le tank processing 
of films employ1ng systematiC develope r rep lenishme nt. 

A pyro-soda dish deve lo per fo r plates and films. 

Pyro-soda develope r for small amateur fil m tan ks. 
H igh speed processing for recording or press work with 
normal mate rials, o r with specia l fil m. 
Hi gh ly con ce ntrated dish or t ank deve lo per, of the para
amirophenol type . For use w ith almos t a ny type of 
fi lm, pl ate or paper. 

Concentrated d eveloper for brom ide , ' Bromesko' and 
' Velox' pa pers. 

A universal d ~ve lope r for pape rs, gi ving normal or high 
contrast ; SUitable also as a dish dc::velo per for negat ive 
mater ia ls. Recomm end ed for troprcal use. 

Nor mal developer for ' Velox' paper, givi ng blue-bl ack 
image tone . 

Norm al contrast deve loper for 'B romesko' and 'Kodura' 
paper , givi ng an image of medium warm tone. 
Developer for 'B rom esko' and 'Kodura' papers and L-5 
Warm Tone La nte r n Plates, givi ng warmer tones than 
D-156. 
Develo per fo r bromid e papers (a lternative to D- 163). 
Ta nk deve lope r fo r use with denta l X-ray fi lms . 
For the development of X-ray films in the surgica l 
theatre. 
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SOME ' KODAK ' TESTED CHEMICALS 
Acetic acid, glacia l Hyd roqu inone Silver nitrate 

Ace tone Iodine Se le n ium powder 

A lum potash , powdered 'Kodalk' Sod!um acetate 

Alum, c h rome 'Kod urol' Sodium bisulph i te 

Ammon i um persu l phate Potassium bic hromate Sodi um carbonate (crysta ls) 

Ammonium thiocyanate Potassium bromi de Sod ium carbonate (anhyd rous) 
(sui phocyanide) 

Borax Potassium carbonate Sodium hydroxi d e (caustic sod a) 

Boric acid Potassium hy droxide (caustic Sodium thiosulp hace (hypo) 
(crysta ls ) 

Sod iu m th ios ulphate (hy po) 
(anhy drous) 

Sod ium meta bis ulphite 

potash) 
Calgon (sod . hexameta- Po tassium fer ri cyan ide 

phosphate) 
Chalk, Fr ench , pow dered Potassi u m iodi de 

C it ric acid Potassium metabis u lphite Sodium sulp hate 

' 9 olmi' (pure di am i nophenol 
hydrochloride) 

'Elan ' (pure monomechyl 
parami no phenol sulphate) 

Glycer ine 

Potassiu m permanganate Sodiu m sulph ide ( c rys~a ls ) 

Sodium su lphite (crystals) 

Sod ium sulph ite (anhydrous) 

Potassium thiocyana t e 
(su lp hocyanide) 

Pyrogallic acid {pyro) 

SOME OTHER 'KODAK' PREPARATIONS 
·Kodak' A ci d Fixi ng Salt w ith H ardener Makes a comt-ined acid hardeni ng and f1xing bath for films, 

pl ates a nd papers. 

'Kodak ' Rapi d Acid Fi xer Pow d er . Makes a rapid aci d fixing ba th for use when hard ening is not 
required. 

' Kodak' Q ui ck-Finish Fixer Powder . 

'Kodak' X -R ay Ra p id Ac id Fixer Powder 

' Kodak' X- Ray Aci d Fixing Sal t with 
H arden er . . . . 

'Kodak' X -R ay Ultra Rapid Fixing Sa lt . 

' Koda k' Dental X- Ray Fixer So lutio n 

'Koda k' Liquid Hardener . . • . .l 
•Kodak' Ha rdener Powder . . . . . J 
' Kodak' T ropical Pre-d evelop ment 

H ardener Powder 

'Kodak' Wettin g A ge nt . , . 

K.A. F. ' Kodak' Ant i-Fog Powder . 

'Kodak ' Glazing Solut ion 

' Kodak' Se len ium Toner. 

For use in c0nju nct ion w ith Qu ick-Fi nis h D eveloper. 

Makes an aci d fixing ba t h, with o r w it hout hardener, for 
X -ray films a nd pa pe rs. 

Forms a com bined acid fix in g and harde ning bath for 
X -r ay films an d papers. 

For use in conjunction with the X -Ray Ult r a Rapid 
D eveloper. 

For dent a l X -ray films. 

Used as an add it ion to hypo solution, to form an aci d 
harden ing fixing bath for films , plates and papers. 

Forms a p re-ha rde ning bath for use in processing under 
tro pical cond it ions. 

Add ed to d eve lopers as a preventat ive of air-bells and to 
fina l rinse baths to avoid wa t e r marks after d rying. 

For ad d ition to developing solu t ions when a te nd e.-cy to 
chemical fo g o ccurs. 

For prin t glaz ing on fe rro t y pe p la t es or gl ass . 

A d iren one-so lu tion toner fo r ~ rown tones on warm-tone 
p nnts. 

' Kodak' Sepia Toner . . A t w o -solution sulphide toner for brown to nes on prints, 
lantern slides and transparencies. 

'Ko dak ' N egative Varn ish For applying a protect ive coa t ing t o nega t ives. 

' Kodak ' Lens Cl eani ng Solution For cl ean in g the glass surfaces of lenses, filters , etc. 

'Koda k' Film Cleaning Fluid . For clean ing negatives , cine fi lm a nd colour transparenc ies. 

'Kodak' White Ink For inscr iptions on a lb ums, pr ints , lantern sl ide masks, etc. 

'Kodak ' Specia l Retouching Med ium . Fo r nega tive retouching. 

'Kodak' Opaq ue an d Spott ing Medium . For b lock ing out nega t ives o r spot ting-o ut pinholes. 

'Kodak' Print Spot t ing Medium (Bla ck or D ye soluti o ns for s potti ng pr ints. C an be mixed 
Sepia). . . . ensure match ing wi th image tone. 

'Kodak' Mou nt ing Pas te . An adhesive paste for photographic print mounting or for 
gen eral use. 

8 FO RM U LAE 

r . 

r· 
r 
r 1 

[ ' 

[ ' 

[ ' 

( ' 

( ' 

( . 

l 

r I 

l 



l 

L 

IJ 1~ \' E t 0 Jl E 11 ., 0 H ll U IJ .\ E 

KODAK FORMULA D-1 

Normal-contrast pyro-soda dish or tanl< developer for plat es and films 

Stock Solution A 
Metric Avoirdu ,bois 

9.8 gm . Sodiu m bisulphite 345 g r . 
60.0 gm. Py ro . .... 4 oz . 350 gr. 

1. 1 gm. Potassium bromide 40 g r. 
( II c.c.) (or 10% solution) (420 minims) 

1000 c. c. W ater to make 80 oz. 

Stock Solution B 

2 10 gm. Sodium sulphite, crystals 16 o z. 350 gr. 
( 105 gm.) (or anhydrous) (8 oz. 175 g r .) 
1000 c.r. W ate r to make 8Cl oz. 

Stock Solution c 
200 gm. Sodium carbonate , crystals 16 oz. 
(75 gm. ) (o r anhydrous) (6 oz.) 

1000 c. c. W ater to make . 8Cl oz. 

Dissol ve the chemica ls in the order give n. 

For Dish Development-Take I part A, I part B. I part C and 
7 parts of water. Develop for 5 to 7 m inutes 65° F. ( 18° C.). 

For Tank Development- Take I part A, I part B. I pa rt C and 
II parts of water. Develop for a bout 12 minutes at 65° F. ( 18° C. ). 

KODAK FORMULA D-8* 

Single-solution hydroquinone caustic developer for max imum contrast 
on process materials 

Metric 
180.0 gm . 
(90.0 gm.) 
45.0 gm. 
37.5 gm. 

30.0 gm. 
1000 c.c. 

Stock Solutaon 

Sodium sulphi te (cryst.} 
(o r anhydrous) 
Hydroq uinone 
Sodium hydroxide (caust ic 

sod a} . . . . 
Potassium brom ide . 
W ate r to make . . 

Dissolve the chemicals in the order given. 

Avoirdupois 
14 oz.l75gr. 
(7 oz. 90 g r. ) 
3 oz . 265 gr . 

3 o z. 
2oz. l75 gr. 

80 ounces 

Fo r use take 2 parts of stock solution and I part of water. 

Deve lop for 2-5 minutes at 70° F. 

*Avail able as ' Kodak' Max imum Cont ras t Developer Powder. 

FORMULAE 9 



DEVELOPER FORMULAE 

KODAK FORMULA D-16 

Normal tank developer for motion picture positive film 

Metric 
0.31 gm. ' Eion' 

80.0 gm . Sodium sulphite (cryst.) 
(40.0 gm.) (or anhydrous) 

6.0 gm .. Hydroqu inone 
50.5 gm .. Sodium carbonate (cryst.) 

( 18.7 gm. ) (or anhydrous) 
0 .86 gm . . Potassium brom ide 

(8.6 c. c.) . (or I 0% solution) 
0.7 gm . Citric acid 
1.5 gm . . . Potassium metabisulphite. 

1000 c. c. . Water to make 

Dissolve t he chemica ls in the order given. 

Use without di lution. 

Avoirdupois 
II gr. 

6 oz. 175 gr. 
(3 oz. 85 gr.) 

210 gr. 
4 oz. 

(I oz. 215 gr.) 
30 gr. 

(310 minims) 
25 gr. 
52 gr . 

. 80 oz . 

r 1 

r 

r 

[ 

For Motion Picture Positive film , development time will vary from 5-10 
mins . at 65° F. (18° C.) according to the contrast required and the degree [ ' 
of agi tation employed. 

KODAK FORMULA D-16R 

Replenisher for 'Kodak' developer D-16 to maintain volume and activity 

of tank developer { 

Met ric 
0.3 gm. 

80.0 gm. 
(40.0 gm .) 

9.0 gm . 
100.0 gm. 
(38.0 grn.) 

0.7 gm. 
1.5 gm. 

ICCO c.c. 

' Eion ' . . . . . . . 
Sodium sulphite (cryst .) 
(or anhydrous) 
Hydroquinone 
Sodium carbonate (cryst.) 
(or anhydrous) 
Citric acid 
Potassium metabis ulphite . 
Water to make . . . 

Dissolve the chemica ls in the order given. 

Use w ithout dilution. 
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Avoirdupois 
II gr. 

6oz. l75gr. 
(3 oz. 85 gr.) 

315 gr. 
8 oz. 

(3 oz.) 

. 80 oz. 

25 gr. 
52 gr . 

[ I 

{ 1 

l 1 

[ 1 

l I 



KODAK FORMULA D-19b* 

High-contrast dish or tank developer for X-ray film and paper, and 
gener<>l clinical, aerial, infra-red , industrial and scientific record 
photography 

Metric 
2.2 gm. 

144.0 gm. 
(72.0 gm.) 

8.8 gm. 
130.0 gm. 
(48.0 gm.) 

4.0 gm . 
(40 c.c.) 

I 000 c.c. 

'Eion'. . . . . . . 
Sodium sulphite (cryst.) 
(or anhyd rous) 
Hydroquinone 
Sodium carbonate (cryst.) 
(or anhydrous) 
Potassium bromide 
(or 10% solution) 
W ater to make . 

Dissolve the chemicals in the order given. 

Avoirdupois 
77 gr. 

II oz. 230 gr. 
(5 oz. 330 gr.) 

310 gr. 
10 oz. 175 gr. 
(3 oz. 370 gr.) 

140 gr. 
(3 oz . 96 minims) 

80 oz. 

Use without dilution or diluted as directed in the instructions issued with 
the material to be developed . 

Recommended normal development time for X-ray film s-5 minutes at 
65° F. ( 18° C.) . (Except for 'lndustrex' Type D and •Crystal lex ' film, with 
wh ich a 7 minute development is recommended.) 

* Available as a 'Kodak' Packed Deve loper Powder. 

~~ KODAK FORMULA D-19bR* 

l 

l 

l 

Replenisher for 'Kodak' D-19b developer to maintain volume and acti vity 
of tank developer 

Nletric 
4.0 gm. 

144.0 gm. 
(72.0 gm.) 

16.0 gm . 
130.0 gm. 
(48.0 gm.) 

7.5 gm. 
I 000 c.c. 

'Elon '. . . . . . . 
Sodium sulphite (cryst.) 
(or anhydrous) 
Hydroquinone 
Sodium carbonate (cryst .) 
(or anhydrous) 
Sodium hydroxide . . 
W ater to make . . . 

Dissolve the chemicals in the order given. 

Avoirdupois 
140 gr. 

I I oz. 230 gr. 
(5 oz. 330 gr.) 
I oz. 125 gr. 

10 oz. 175 gr. 
(3 oz. 370 gr.) 

260 gr. 
. 80 oz. 

Th e "D-19b" developer should be maintained at a constant level in the 
tank by frequent addition of the above replenishe r solution . 

* Availab le as a 'Kodak' Packed Deve loper Powder. 
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DEVELO PE R F ORMULAE 

KODAK FORMULA D-23 

'Eion' fine-grai n developer for places and fi I ms ; a sofc-worki ng 
developer of simple formula giving normal emulsion speed 

Metric 
7.5 g m. 

200 .0 gm. 
( 100.0 gm .) 
1000 c.c. 

. ' Eion' . . . . . . 

. Sodium sulphite (cryst.) 

. (or anhydrous) . . 

. Water to make . . . 

Dissolve the chemicals in the order given. 

Use without d ilution . 

Devel o p abo ut 18 mins. at 65° F. (18° C.J . 

Avoirdupois 
275 gr . 

16 oz . 
(8 oz.) 

. 80 oz. 

r 

( . 

f 

r . 

( 
. 

{ : KODAK FORMULA D-25 . 

'Eion' extra fine-grain developer-a simp le formula for minimum grain 

in films or plates. (This developer requires 50 to 100% increase in ( ' 
exposure) 

Metr ic 
7 .5 g m. 

200.0 gm. 
( 100.0 g m.) 

15.0 gm. 
I 000 c. c. 

' cion ' . . . . . . 
. Sodium sulphite (cryst .) 

(or anhydrous) . 
. Sodium bis ulphite 
. Water to make . 

Dissol ve the chemica ls in the order gi ven . 

Use w ithout dilution . 

Develo p about 18 mins . at 77° F. (25° C. ). 

KOD AK FORMULA D-25R 

Replenisher for 'Kodak' developers D-23 and D-25 

Metric 
10.0 gm. 

200.0 gm . 
(100.0 gm. } 

20.0 g m. 
1000 c. c. 

. 'Eion ' . . . . . . . 

. Sodium sulphite (cryst. ) 
. (or anhydrous) . . 
. ' Kodalk' . . . . . 

Water to make . . . 

Dissolve the chemicals in the order given. 

Avoirdupois 
275 gr . 

16 oz. 
(8 oz.) 
I oz. II 0 gr . 

. 80 oz. 

Avoirdupois 
350 gr. 

16 oz. 
(8 oz.) 
I oz. 265 g r . 

. 80 oz. 

The developer should be maintained at a con stant level in the tank by th e 
frequent addition of this replen isher solution. 
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KODAK FORMULA D-32 

L Hydroquinone caustic-soda dish developer for warm black tones on 
lantern slides 

Metric 
12.6 gm. 
(6. 3 gm.) 
7.0 gm . 
3.5 gm . 

(35 c.c.) 
0.7 gm. 

I 000 c. c. 

81.0 gm . 
(30.0 gm. ) 

4.2 gm. 

I 000 c. c. 

Stock So lution A 

Sodium sulphite (cryst.) 
(or anhydrous) 
Hyd roquinone 
Potassium bromide 
(or 10% solution) 
Citric ac id . . . 
W ater to make . 

Stock Solution B 

Sodium carbonate (cryst .) 
(o r an hydrous) 
Sod ium hydroxide (caustic 

soda) . 
Cold water to make 

Dissclve the chemicals in the order given. 

Avoirdupois 
I oz. 

(220 gr.) 
240 gr. 
120 gr. 

(2 oz. 380 mini ms) 
25 gr. 

80 oz 

6 :n. 210 gr. 
(2 oz. 175 gr.) 

145 g r. 
80 oz. 

For use take I part A, I part B. For still warmer tones I part A and 
2 parts B. 
D 2velop for about 6 minutes at 65° F. (18° C.) . 

KODAK FORMULA D-61a* 

}i 'Eion'-hydroquinone negative developer for general dish or tank use 
with plates and films 

. l Me tric 
3. 1 gm . 

180.0gm. 
(90.0 gm .) 

2.1 gm . 
5.9 gm . 

31.1 gm. 

Stock Solution 

' Eion '. . . . . . . 
Sodium sulphite (cryst.) 
(or anhydrous) 

Avoirdupois 
110 gr . 

14oz.l75gr. 
(7 oz. 90 gr.) 

75 gr. 
210 gr. 

2 oz. 215 gr. 
(405 gr. ) 

60 gr. 

.. 

L 

L 

t 

(11.5 gm. ) 
1.7 gm . 

( 17 c. c.) 
I 000 c. c. 

Sodium bisu!phite 
Hydroquinone 
Sodium carbonate (cryst .) 
(or anhydrous) 
Potassium bromide 

. (or 10% solution) 

. Water to make . 

Dissolve the chemicals in the order given. 

(I oz. 175 minims) 
. 80 oz. 

For dish development , take one part of the above stock soiution to one part 
of water: develop about 7 minutes at 65° F. (18° C.). 
For tank development , take one part of the above stock solution to three 
parts of water : develop about 14 minutes at 65° F. (18° C.\ . 
Add D-61 aR replenisher to maintain the strength of the solution. 
*Available as a •Kodak' Packed Developer Powder. 
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DEVELOPER FORMULAE 

KODAK FORMULA D-61aR* 

Replenisher for 'Kodak' D-61a developer to mainta in volume and 
activity of tank developer 

Metric 
3.0 gm. 

180.0 gm . 
(90.0 gm .) 

1.9 gm . 
6.0 gm. 
1.6 gm . 

(16 c.c. ) 
3000 c.c. 

324.0 gm. 
(120.0 gm.) 
I 000 c. c. 

Stock Solution A 

' Elan '. . . . . 
Sodium sulphite (cryst.) 

. (or anhydrous) 
Sodii.Jm bisulphite 
Hydroquinone 
Potassium bromide 
(or I 0% solution) 
Water to make . 

Stock Solution B 

Sodium carbonate (cryst.) 
(or anhydrous) 
Water to make . . . . 

Dissolve the chemicals in the order given. 

A1•oirdupois 
100 gr. 

14oz. l75gr. 
(7 oz. 90 gr.) 

65 gr. 
210 gr. 
55 gr. 

(7 oz. 250 min ims) 
240 oz. 

25 oz. 400 gr. 
(9 oz. 260 gr. ) 
80 oz. 

r 
[ ' 

{ . 

For use, take 3 parts Solution A and I part Solution B, and add to the tank 
of developer as required to maintain the leve l of the solut ion. Do not 
mix the solutions until ready for use. [ 
* Available as a 'Kodak' Pac ked Deve loper Powder. • 

KODAK FORMULA D-72 

'Eion'-hydroquinone developer for rapid dish development of plates [ 
and films 

.. Metric 
3.1 gm. 

90.0 gm. 
(45.0 gm .) 
12.0 gm. 

180.0 gm. 
(67.5 gm.) 

1.9 gm. 
(19 c.c.) 

I 000 c. c. 

' Eion'. . . . . . . 
Sodium sulphite (cryst .) 
. (or anhydrous) 
Hydroquinone 
Sodium carbonate (cryst.) 
(or anhydrous) 
Potassium bromide 
(or I 0% solution) 
Water to make . 

Dissolve the chemicals in the order given . 

Avoirdupois 
110 gr. 

7 oz. 90 gr. 
(3 oz. 265 gr. ) 

420 gr . 
14 oz. 175 gr. 
(5 oz. 175 gr.) 

65 gr. 
(I oz. 250 mini ms) 
80 oz. 

l 

L '. 

L , 

For general use , take I part of the above solution to 2 parts of water and 
develop about 4 minutes at 65° F. (18° C.). ( 
For greater contrast, dilute I : I onl y. 
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KODAK FORMULA D-76* 

'Eion '-hydroquinone-borax dish or tank developer fo r low-contrast, fine
grain negatives, for use when opt imum emulsion s peed is required 

Metric 
2.0 gm . ' Eion'. . . . . . . 

200.0 gm. Sodium sulphite (cryst.) 
( I 00.0 gm.) (or anhydrous) 

5.0 gm. . Hydroquinone 
2.0 gm. . Borax 

I 000 c.c. . Water to make 

Dissolve the chemicals in the order given. 
Use without dilution. 
* Available as a 'Kodak' Packed Developer Powder. 

KODAK FORMULA D-76R* 

Avoirdupois 
70 gr. 

16 oz. 
(8 oz.) 

80 oz. 

175 gr. 
70 gr. 

Replenisher for 'Kodak ' D-76 developer to maintain volume and activity 
of tank developer 

Metric 
3.0 gm. 

200.0 gm . 
(100.0 gm.) 

7.5 gm. 
20.0 gm . 

I 000 c.c. 

'Eion'. . . . . . . 
Sodium su lphite (cryst. ) 
(or anhydrous) 
Hydroquinone 
Borax 
Water to make 

Dissolve the chem icals in the order given . 

Avoirdupoi s 
105 gr. 

16 oz. 
(8 oz.) 

265 gr. 
I oz. 260 gr. 

80 oz. 

Use the replenisher without d ilution and add to the tank t o maintai n the 
level of the solution until 25 per cent. of the original developer has been 
replaced. 
* Avail able as a ' Kodak' Packed Developer Powder. 

KODAK FORMULA D-82 
Maximum-energy developer, a high-contrast dish developer for 
extremely under-exposed negatives 

Metric 
48 c.c. 
14.0 gm . 

105.0 gm . 
(52.5 gm.) 
14.0 gm. 
8.8 gm. 

8.8 gm . 
(88 c.c.) 

I 000 c. c. 

Methylated spirit 
'Eion' 
Sodium sulphite (cryst.) 
(or anhydrous) 
Hydroquinone . 
Sodium hydroxide (caustic 

soda) . . . . 
Potassium bromide 
(or 10% solution) 
Water to make . 

Dissolve the chemicals in the order gi ven. 

Avoirdupois 
4 fluid oz. 
I Cl.. 50 gr . 
8 oz. 175 gr. 

(4 oz. 85 gr.) 
I oz. 50 gr. 

310 gr. 
310 gr. 

(7 oz.) 
80 oz. 

Use without dilution . Develop about 5 minutes at 65° F. (18° C.). 
The prepared developer does not keep more than a few days in a full bottle 
or more than 2 hours in an open dish. 
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DEVELOPER FOil.MULAE 

KODAK FORMULA D-156* 

Warm-tone developer for ' Kodura,' ' Bromesko' and othe r chloro
bromide materials 

Stock Solution 
Metr ic Avoirdupois 

1.7 gm . 'Eion ' . 60 gr . 
44.0 gm . . Sod ium sulph ite (cryst.) 3 oz. 220 gr . 

(22.0 gm .) . (or anhydrous) (I oz. 330gr.) 
6.8 gm . . Hydroquinone 240 gr . 

44.0 gm. . Sodium carbonate (cryst.) 3 oz. 220 gr. 
( 16.0 gm .) . (or anhydrous) . ( I oz. 110 gr.) 

6.3 gm. . Potassium bromide 220 gr . 
(63 C.C.) . (or 10% solution) (5 oz.) 

1000 c.c. . W ater to make . 80 oz . 

r ~ 

r l 

r 
r 
( 

Dissolve the chemicals in the order given. Use I part developer to I part [ 

water. 

Approximate development t ime at 65° F. (18° C.) is 2 minutes . 

* Available as a 'Kodak' Packed Developer Powder. 

KODAK FORMULA D-1 58* 

Normal developer for chloride paper giving blue-black tone on 'Velox,' 
and high contrast on process materials 

Metric 
3.2 gm . 

100.0 gm . 
(50.0 gm .) 
13 .3 gm. 

186.0 gm . 
(69.0 gm .) 

0 .9 g m. 
(9 c.c. ) 

I 000 c. c. 

Stock Solution 

' Eion ' . . . . . . 
Sod ium sulphite (cryst.) 
(or anhydrous) _ . . 
Hydroqu inone 
Sodium carbonate (cryst .) 
(or anhydrous) 
Potass ium bromide 
(or 10% solution) 

. Water to make . 

Avoirdupois 
110 gr . 

8 oz. 
(4 oz.) 
I oz. 40 gr . 

14 oz. 375 gr. 
(5 oz. 220 gr.) 

32 gr. 
(350 minims) 

. 80 oz. 

Di ssol ve the che mica ls in the order given. For use, dilute with an eq ual 

bu lk of wlter. 

Develo p 'Velox' paper for 30-40 seconds at 65° F. (18° C.): 'Kodaline' films 
for 3-4 mins . at 65° F. ( 18° C.) : and ' Kodaline' papers for 2-3 mins. at 65° F. 
(180 C) . 

[ I 

( j 

r 
[ 

l 

* Al t ernat ively use 'Velox' Developer Powder, 'Velox' Developer, or l 1 

'Kod alin e' Developer Powder. 
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KODAK FORMULA D-163* 

Special developer for papers giving normal to high contrast ; suitable 
also as a dish developer for negative materials. Recommended for 
tropical use for papers 

Metric 
2.3 gm . 

150.0 gm. 
(75.0 gm .) 
17.0 gm. 

175.0 gm . 
(65.0 gm.) 

2.8 gm . . 
(28 c.c.) . . 

I 000 c. c. 

Stock Solution 

' Eion '. . . . . . 
Sodium sulphite (cryst.) 
(o r an hydrous) 
Hydroquinone 
Sodium carbonate (cryst .) 
(or anhyd rous) . 
Potassium bromide 
(or 10% solution) 
\'Vater to make . 

Dissolve the chemicals in the order given . 

FOR NEGATIVE MATERIALS: 

Avoirdupois 
80 gr. 

12 oz. 
(6 oz.) 
I oz. 160 gr. 

14 oz. 
(5 oz. 80 gr.) 

100 gr. 
(2 oz. 130 minims) 

. 80 oz. 

Dilute I part of stock solution with 3 parts of water . 
Develop for 5-I 0 minutes at 65° F. (18° C.). 

FOR BROMIDE PAPERS : 
For normal use dilute I part of stock solution with 3 parts of water . 
For longer working life dilut~ I part of stock solution with I part of 
water. 
Deve lop for 2 minutes at 65° F. (18° C.). 

FOR 'BROMESKO' PAPERS : 

Dilute I part of the above stock solution with 3 parts of water. White 
Glossy ' Bromes ko'- develop for It minutes at 65° F. (18° C.). Other 
surfaces-develop for It to 2 mi nutes at 65° F. (18° C.) . 

FOR 'VELOX' AND GASLIGHT PAPERS: 

Dilute I part of stock solution with I part of water . 
Develop for 60-120 seconds at 65° F. ( 18° C.). 

TIME-TEMPERATURE CHART FOR 'KODAK' PAPERS 

65° F. 

I 
70° F. 75° F. 

I 
80° F. 85° F. 

18° c. 21 ° c. 24° c. 27° c. 30° c. 
60 sec. 45 sec. 30 sec. 25 sec. 20 sec. 

90 sec. 65 sec. 45 sec. 35 sec. 25 sec. 

120 sec. 90 sec. 60 sec. 45 sec. 35 sec. 

* Available as a 'Kodak' Packed Developer Powder and in solution form. 
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DEVELOPER F ORMULAE 

KODAK FORMULA D-165 

•Eion' low-contrast developer for P.300 plates, photograv ure trans
parencies , l.antern plates and brom ide papers 

Metric 
6.0 gm . 

50.0 gm. 
(25.0 gm .) 
100.0 gm. 
(37.0 gm .) 

1.0 gm. 
(10 c.c.) 

1000 c.c. 

Stock Solution 

'E ion ' 
Sodium sulphite (cryst .) . 
(or anhydrous) 
Sodium carbonate (cryst.} 
(or anhydrous) 
Potassium bromide 
(or I 0% solution) 
W ater to make . 

D issolve the chemicals in the order given . 

Avoirdupois 
210 gr . 

4 oz. 
(2 oz.) 
8 oz. 

(3 oz.) 
35 gr. 

(380 min.) 
80 oz. 

Dilute I part of the above stock solution with 3 parts of water . 

Develop P.300 for 4-6 min utes . B.40 for 3 minutes, and brom ide paper 
for 2 minutes at 65° F. (1 8° C. ). 

KODAK FORMULA D-166* 

Extra warm tone developer for ' Bromesko' and 'Kodura' papers 

Met ric 
1.15 gm. 
50.0 gm . 

(25.0 gm.) 
8.5 gm. 

68.0 gm. 
(25.0 gm.) 

12.5 gm . 
( 175 c.c.) 
1000 c.c. 

Stock So luti on 

'Eion ' . . . . . . 
Sodium sulphite (cryst .} 
(or anhydrous ) 
Hydroquinone 
Sodium ca rbonate (cryst.) 
(or anhydrous) 
Potassium bromide 
(or 10% solution) 
Water to make . 

Dissolve the chemicals in the order given. 

Use I part of developer to 3 parts of water. 

Avoirdupois 
40 gr . 

4 oz. 
(2 oz. ) 

300 gr. 
5 oz. 220 gr. 
2 oz. 
I oz. 

. (10 oz. ) 

. 80 oz. 

Develop for 2 minutes at 65° F. ( 18° C.) : with th is t ime of development, 
the correct exposure will give a first appearance of the image after about 
50 sees. deve lopment. The warmth of image tone may be varied by 
increasing or decreasing the dilution of the deve loper (with the develop
ment time unchanged) with a corresponding decrease or increase in 
exposure. 

Note. This developer as sold in liquid form is double the stre ng th of the 
stock solut ion made up accord ing to Formula D-166. Therefore I par , of 
this 'Kodak' liquid preparation should be diluted with 7 parts of water to 
make up the working developer. 

* Available as a 'Kodak' Packed Developer Powder and in solution form. 
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KODAK FORMULA D-167 

Pyro-'Eion' staining developer for rapid dish development of press and 
commercial negatives, giving high contrast and speed 

Metric 
5.0 gm . 

10.0 gm . 
15.0 gm. 

1000 c.c . 

200.0 gm. 
(75.0 gm .) 

1000 c.c. 

Solution A 

'E ion ' . . . . . 
Potassium metabisulphite. 
Pyre . . . . 
Wate r to make . 

Solution B 

Sodium carbonate (cryst. ) 
(or anhydrous) 
W ate r to make . . 

Dissolve the chemicals in the order given . 

Avoirdupois 
175 gr . 
350 gr. 

I oz. 110 gr . 
80 oz. 

16 oz. 
(6 oz.) 
80 oz. 

Take I part of solution A and I part of Solution B. O xidation is very rapid 
and therefore solutions A and B should not be mixed until immed iately 
before use. 

Deve lop for 2-3 minutes at 65° F. (18° C.). 

KODAK FORMULA D-170* 

'Dolmi' developer for bromid e papers 

Metric 
50.0 gm. 

(25.0 gm .) 
1.0 gm . 

200 c.c. 

Stock Solution 

Sodium sulphite (cryst .) 
(or anhyd rous) 
Potassium bromide • . 

. Water to make . . . 

Avoirdupois 
4 07. 

(2 oz. ) 
35 gr. 

. 16 oz. 

For use, dilute th e above 16 oz. (200 c.c.) of stock solution with water to 
make 80 oz. ( 1000 c.c.) and dissolve in this 160 gr. (4.5 gm.) of ' Dolmi.' 

The diluted solution does not kee p well and should be made up as required . 

Time of develo pment for bromide prints : 2 mins. at 65° F. (18° C.) . 

* Available as a ' Kodak' Packed Developer Powder. 
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DEVELOPER FORMULAE r 
KODAK FORMULA D-173 

'Eion'-free developer for 'Velox' paper eliminating risk of discomfort to f 
persons prone to Metol-dermatitis 

Metric 
45.0 gm. 

(22.5 gm.) 
175.0 gm. 
(65.0 gm.) 
0.375 gm. 

7.5 gm. 
0.15 gm. 

1000 c.c. 

Avoirdupois 
Sodium sulphite (cryst.) . 3 oz. 260 gr. 
(or anhydrous) (I oz. 350 gr .) 
Sodium carbonate (cryst.) 14 oz. 
(or anhydrous) (5 oz. 85 gr.) 
Paraminophenol hydrochloride 13 gr. 
Hydroquinone 265 gr. 
Potassium bromide . . 5 gr. 
Water to make . . . . 80 oz. 

Dissolve the chemicals in the order given . For use dilute with an equal 
volume of water and develop for 35-45 seconds at 65° F. (18° C.). 

KODAK FORMULA D-177* 

Pyro-soda dish developer for general use with plates and films 

Solution A 
(stock solution for storage) 

Metric Avoirdupois 
1.4 gm. Potassium metabisulphite . 50 gr. 

12.5 gm. Pyro I oz. 
1.7 gm . ·Potassium bromide 60 gr . 

ISO c.c. Water to make 12 oz. 

Solution B 

ISO c.c. Solution A . 12 oz. 
1000 c.c. Water to make 80 oz. 

Solution C 

100.0 gm. Sodium sulphite (cryst .) 8 oz. 
(50.0 gm .) (or anhydrous) (4 oz.) 
100.0 gm. Sod ium carbonate (cryst.) 8 oz. 
(37.5 gm .) (or anhydrous) (3 oz.) 

1000 c.c. . Water to make 80 oz. 

Dissolve the chemicals in the order given. For negat ives of average 
contrast, use equal parts of Solutions B and C. For por traits and softer 
negatives, use equal parts of Solutions B and C and 2 parts of water. 
Develop for 5-8 minutes at 65° F. (18° C.). 

*Available as a 'Kodak' Packed Developer Powde r. 
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KODAK FORMULA D-178 

Extreme-contrast developer for 'Kodak' Maximum Resolution Plates 

Metric 
180.0 gm. 
(90.0 gm.) 
45.0 gm. 
18.0 gm. 
30.0 gm. 

1000 c.c. 

Stock Solution 

Sodium sulph ite (cryst.) 
(or anhydrous) 
Hydroquinone 

. Caustic soda . 

. Potassium brom ide 

. Water to make . 

Disso lve the chemicals in the order given. 

Use 2 parts stock solution and I part water. 

Avoirdupois 
14 oz. 175 gr. 
(7 oz. 90 gr. ) 
3 oz. 265 gr. 
I oz. 190 gr. 
2oz.l75gr. 

0 80 oz . 

Develop 'Kodak' Maximum Reso lution plates for 3 to 6 minutes at 65° F. 
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' KODAL K ' DEVELOPER FORMULAE 

•Kodalk' Developer Formulae 
'Kodalk ' is an alkaline accelerato r intermediate in activity between 
sodium carbonate and borax, and permits of greater control of the 
energy of the developer. There is no risk of blistering as it does not 
evolve carbon dioxide on acidifying. There is also less tendency to 
precipitate aluminium sulphite from fixing baths containing alum. 

K 0 D A K F 0 R M U l A D K - I 5* 
Tropical developer for negatives for dish o"r tank 75o to 90° F. 

Metric 
5.7 gm. 

180.0 gm . 
(90.0 gm.) 
22.5 gm . 

1.9 gm . 
105.0 gm. 

1000 c.c. 

'Eion' . . . . 
Sodium sulphite (cr~st .) 
(or anhydrous) 
' Kodalk' . . . . . . 
Potassium bromide . . 
Sodium sulphate (cryst.} 

. Water to make . . . 
Dissolve the chemicals in the order given. 

Avoirdupois 
200 gr . 

14oz. l75gr. 
(7 oz. 88 gr.j 
I oz. 335 gr. 

67 gr. 
8 oz. 175 gr . 

80 oz. 

TANK DEVELOPMENT TIME IN MINUTES 
Group Group 2 Group 3 Group 4 

75° F. (24° C. ) 9 6 3 2 
80° F. (27° c.) 71. 5 2t I 1. 

85° F. (30° c.) 5
2 

3t 1 ~- 11 
90° F. (32° c.) 3i 2t It I• 
Group I . Slow-developing : 'Super-XX' miniature film ; 'Super-XX' 
sheet film ; 'Ortho-X' sheet film. 
Group 2. Normal developing : ' Pi us-X' 35 mm. film ; •Panato mic'-X 
miniature film ; Roll films ; Commercial Ortho sheet film; .' Panatomic'-X 
sheet film ; P. l200 plates . 
Group 3. Rapid-developing : P. l 500 plates ; P.300 plates ; 0 .800 plates. 
Group 4. Very rapid-developing : Lantern plates ; 0 .250 plates ; B.40 
plates. · 
These times are fo r development with moderate agitation ; they may have · 
to be increased or decreased according to the degree of agitation employed . 
For dish development reduce these times by about 20 per cent . 
* Available as a •Kodak' Packed Developer Powder. 

KODAK FORMULA DK-20* 
Extra fine grai n developer for fi I ms or plates, in dish or tank 

Metric Avoirdupois 
5.0 gm . . ' Eion' . 175 gr . 

200.0 gm. . Sod ium sulphite (cryst .} 16 oz. 
(100.0 gm .) (or anhydrous) (8 oz.) 

2.0 gm . 'Kodalk ' . 70 gr. 
1.0 gm . Potassium thiocyanate 

(sulphocyanide) 35 gr . 
0.5 gm. . Potassium bromide . 18 gr . 

1000 c. c. . Water to make 80 oz . 
Dissolve the cheiT'icals in the order given . 
Use without dilution . Average development time about IS minutes at 
65° F. (1 8° C.) . The useful life of this developer can be increased greatly 
by the use of DK.20R replenisher. 
* Availab le as a 'Kodak' Packed Developer Powder. 
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KODAK FORMULA DK-20R* 

] Replenisher for 'Kodak' developer DK-20 to maintain volume and 
activity of tank developer 

] 
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Metric 
7.5 gm. 

200.0 gm. 
( 100.0 gm.) 

20.0 gm. 
5.0 gm . 

1.0 gm . 
I 000 c. c. 

' Eion'. 
Sod ium sulphite (cryst.) 
(or anhydrous) 
'Kodalk' . . . . . . 
Potassium thiocyanate 

(sulphocyanide) 
Po tassium bromide . 

. W ater to make . 

Dissolve the chemicals in the order given. 

Avoirdupois 
265 gr. 

16 oz. 
(8 oz.) 

I oz. 260 gr. 

. 80 oz. 

175 gr. 
35 gr. 

Add to the tank as necessary to maintain the volume constant, until 
25 per cent. of th.e original developer has been replaced. 

Deep Tank Use. A given high-light density will be maintained through
out the developer life for a constant development time at a constant 
temperature, provided the volume of replenisher added is about 5 gallons 
per 1000 rolls of film (80,000 square inches) processed . 

* Available as a ' Kodak' Packed Developer Powder. 

KODAK FORMULA DK-50* 

'Eion'-hydroquinone-'Kodalk' developer for normal-contrast negatives 
by dish or tank development 

Metric 
2.5 gm. 

60.0 gm. 
(30.0 gm .) 

2.5 .gm. 
10.0 gm . 
0.5 gm . 

1000 c.c. 

. 'Eion '. 

. Sodium sulphite (cryst .) 
(or anhydrous) 
Hydroquinone 
'Kodalk' 
Potass ium bromide 
Water to make . 

Dissolve the chemicals in the order given. 

Avoirdupois 
88 gr . 

4 oz. 350 gr. 
(2 oz. 175 gr.) 

88 gr. 
350 gr. 

18 gr . 
. 80 oz. 

By increasing or decreasing the quantity of ' Kodalk' in the formula it is 
possible (a) to increase or decrease the contrast obtained in a given time of 
<:levelopment ; (b) to decrease or increase the time of development without 
affecting the contrast. 

Average development t ime about 10 minutes at 65° F. (18° C.) or as recom
mended for specific materials. 

* Ava ilable as a •Kodak' "Packed Developer Powder. 
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KODAK FORMULA SB-1 

Acid stop bath for papers, plates and films 

Metric 
1000 c.c . 

17 c.c. 
. . . Water 
. . . Acetic acid (glacial) 

Rinse prints for 5 seconds. 

KODAK FORMULA SB-IA 

Acid stop bath for Reflex plates . 

Metric 
I 000 c.c. 

so c.c. 
Water 
Acetic acid (g lacia1) 

KODAK FORMULA SB-3 

Hardening bath for films and plates 

Avoirdupois 
. 80 oz. 

I oz. 120 mi nim s 

Avoirdupois 
80 oz. 

. 4 oz. 

Metric Avoirdupois 
1000 c.c. . . . W ater . . . . . . . . 80 oz. 

30.0 gm. . . . Potass ium chrome alum . • 2 oz. 175 gr. 

Agitate the negative for a few seconds immediately after immersion 

Maximum hardening takes 3-5 minutes in a fresh bath . 

KODAK FORMULA SB-4 

Tropical hardening bath for films and plates, for use after development, 
at temperatures from 75° F. to 95° F. 

Metric 
I 000 c. c. 

30.0 gm. 
140.0 gm. 
(60.0 gm .) 

Water 
Potassium chrome alum 
Sodium sulphate (cryst.) 
(or anhydrous) 

Avoirdupois 
80 oz. 

2 oz. 175 gr. 
. II o:z:. 90 gr. 
. (4 oz. 350 gr.) 

Agitate negatives for 30 to 45 seconds when they are first immersed, to 
avoid unevenness , and leave them for 3 minutes . After the equivalent of 
twenty lO x 8 in. films per gallon have been treated, the bath should be 
replaced, otherwise scum mark ings will result . 

The freshly-made bath is a ·t io let-bl ue colour and keeps indefinitely whi le 
unused. A partial ly used bath deteriorates on standing for a few days, the 
colour changing to a yellow-green . 
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KODAK FORMULA SH-1 
Alkaline formalin hardener for films and plates, for use after develop
ment. Recommended for the treatment of negatives when the emulsion 
would otherwise be softened considerably by chemical treatments as in 
the removal of several types of stains, intensification or reduction . 

Metric 
< 10 c.c . 

13.5 gm. 
(5.0 gm.) 

1000 c.c. 

Avoirdupois 
. Formalin (40% formaldehyde 

solution) . • . • . 
. Sodium carbonate (cryst.) 
. (or anhydrous) 
. Water to make . . . . 

360 minims 
I oz. 35 gr. 

(175 gr.) 
. 80 oz. 

After hardening for 3 minutes in the above bath, negatives should be rinsed 
and immediately immersed for 5 minutes in a fresh acid fixing bath and 
washed thoroughly before they are given any further chemical treatment. 
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KODAK FORMULA F-5 

Tropical acid hardening fixing bath for films and plates 

Metric 
240.0 gm. 

(150.0 gm.) 
30.0 gm. 

(15.0 gm.) 
17.0 c.c. 
7.5 gm . 

15.0 gm. 
1000 c.c. 

Sodium thiosulphate (hypo) 
(or anhydrous) 
Sodium sulphite (cryst.) 

. (or anhydrous) 
. Acetic acid (g lacial) 
. Boric acid . . 
. Potassium alum . 
. Water to make • 

Avoirdupois 
19oz. 90gr. 

. ( 12 oz. 100 gr.) 
2 oz. 175 gr. 

(I oz. 90 gr.) 
I oz. 120 min ims 

260 gr . 
I oz. 90 gr. 

. 80 oz . 

Dissolve chemicals in the order given . 

Films and plates will be fixed properly in 10 minutes if a freshly prepared 
fix ing bath has been used. Prolonged immersion at high temperatures is 
harmful. 

KODAK FORMULA F-16 

Chrome alum hardening fixing bath recommended for hot weather 

processing 

Metric 
320.0 gm. 

40.0 gm. 
(20.0 gm .) 

I 000 c. c. 

500 c.c. 
60.0 gm. 
8 c.c. 

1000 c.c. 

Solution A 

Sodium thiosulphate (hypo) 
Sodium sulphite (cryst.) 
(or anhyd rous) 
W ater to make 

Solution 8 

Water 

Avoirdupoi s 
26 oz. 

• 3 oz. 90 gr . 
. (I oz. 260 gr .) 
. 80 oz. 

40 oz. 
Potassium chrome alum . . 

. Sulphuric acid (concentrated) 
4 oz. 350 gr . 

300 minims 
. W ater to make . . . . . SO oz . 

Pour I part Solution B into 3 parts Solution A, whilst st irring A rapidly, 
and use same day. 

This formula, when freshly mixed, is especially recommended for use during 
hot weather, but it rapidly loses its hardening properties, with or without j , 
use. Scum which may form on the surface of the negative when an old 
bath is used is removable by swabbing w ith cotton-wool before the 
negative is dried. 

J ' 
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KODAK FORMULA F-52* 

Non-hardening acid fixing bath for use when hardening is not 
desired, or must be avoided , e .g., with 'T ransferotype ' and Bromoil 

papers 

Metric 
250.0 gm. 

25.0 gm . 
1000 c.c. 

. Sodium thiosulphate (hypo) 

. Potass ium metabisulphite . 
. Water to make . . . . 

Avoirdupois 
20 oz. 

2 oz. 
. so oz. 

*As an alternative to preparing your own fixing bath , 'Kodak ' Rapid Acid 
Fixer is available in powder form . 

KODAK FORMULA F-53* 

Acid-hardener stock solution required in Kodak formulae F-54 and F-54a 

Metric 
100.0 gm. 
(50.0 gm.) 
75 c.c. 

100.0 gm. 
1000 c.c. 

Sodiu m su lphite (crys t.) 
(or anhydrous) 
Acetic acid (glacial) 
Potassium alum . 
Water to make . 

Avoirdupois 
8 oz. 

(4 oz.) 
6 oz. 
8 oz. 

80 oz. 

Dissolve the sulphite in 250 c.c. (20 oz.) of warm water about 125° F. 
(52° C.) and al low to cool. Th en add the aceti c acid slowly and with con
stant stirring. Dissol ve the potassiuiT' alum in about 500 c.c. (40 oz.) of hot 
water and allow to cool below 70° F. (20° C.) before adding to the sulphite 
and acetic acid mixture. Finally m?ke up to 1000 c.c. (80 oz.) with cold 
water. 

Note that 'Kodak' Liquid Harde ner, as sold, is 2! times stronger than 
formu la F.53. Therefore if 40 oz. of K.L. H. is specified in a formula it 
wou ld be necessary to take 100 oz. of formula F.53. 

* As an alternative to prepari ng your own hardening solution , 'Kodak' 
Hardening Powder or 'Kod ak' Liq uid Harde ner are avai lable. 
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KODAK FORMULA F-54* 

Acid hardening fixing bath for paper 

Metric 
500 c.c. . . . Warm water . . . . 

FIXING BATHS 

Avoirdupois 
40 oz. 

250.0 gm. . . . Sodium thiosulphate (hypo) . 20 oz. 
To this, when cold, add: 

50 c.c. . 'Kodak' Liquid Hardener . . 4 oz. 
( 125 c. c.) • (or Acid Hardener Stock Solu-

1000 c.c. 
tion Formula F.53) . • • (10 oz.) 

• Water to make . . . . . 80 oz. 

* As an alternative to preparing your own fixing baths, •Kodak' Acid 
Fixing Salt with Hardener is available in powder form . 

KODAK FORMULA F-54a* 

Acid hardening fixing bath for films and plates 

Metric 
500 c.c. . . . Warm water . . . . 

Avoirdupois 
. 40 oz. 

400.0 gm. . . . Sodium thiosulphate (h)'po) 32 oz. 
To this, when cold, add: 

75 c.c. 'Kodak" Liquid Hardener . 6 oz . 
( 185 c.c.) • (or Acid Hardener Stock Solu-

1000 c. c. 
tion-Formula F.53) . . . ( IS oz.) 

. Water to make . . . . . 80 oz. 

* As an alternative to preparing your own fixing baths, •Kod ak' Acid 
Fixing Salt with Hardener is available in powder form . 
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Hypo Eliminator and Test Solutions 

KODAK FORMULA HE-I 

Hypo eliminator 

Metric 
500 c.c. 
125 c.c. 

100 c.c. 
1000 c.c. 

Avoirdupois 
. Water . . . . . . . 40 oz. 
. Hydrogen peroxide 

(3 % solution *) • 10 oz. 
. Ammonia (3 % solutiont) . . 8 oz. 
. Water to make . • . . . 80 oz. 

* i.e ., I 0 vol. solution, as purchased. 
t To make 3% ammonia, dilute 9 parts of .880 ammonia to make 100 parts 
of solution . 
Hypo elim inators are not usually required in processing negative materials. 
In the case of prints, however, traces of hypo are tenaciously held by the 
paper fibres and may lead to fading of the image on long keeping under 
adverse conditions. HE-I used as directed converts the hypo to inert 
sulphate and also facilitates its removal. 

DIRECTIONS FOR USE 
Wash the prints for about 30 minutes at 65° to 70° F.* in running water 
which flows rapidly enough to replace the water in the vessel (dish or tank) 
completely once every five minutes. Then immerse each print for about 
six minutes at 70° F. in the hypo eliminator solution ('Kodak' HE-I) and 
finally wash tor about I 0. minutes before drying. 

LIFE OF HE-I SOLUTION 
About fifty 8 x 10 in prints or their equivalent per gallon (4 litres). If 
used on plates, films or lantern slides the eliminator should be diluted with 
10 parts of water, otherwise the emulsion may be rendered unduly tender . 

TEST FOR HYPO 
Process with the batch of prints an unexposed white sheet of photographic 
paper (same weight and size as majority of prints in batch) . After the final 
wash, cut off a strip of this sheet and immerse it in a I per cent. silver nitrate 
solution for about three minutes ; then rinse in water and compare, while 
wet . in subdued daylight or artificial light , with the wet, untreated portion. 
If the hypo has been completely removed no colour difference should be 
observed . A yellow-brown tint indicates the presence of hypo.** 

Caution : Silver nitrate solution stains the skin black ; avoid direct 
contact with the solution. 

OCCASIONAL EFFECTS WHEN USING HE-I ELIMINATOR 
( I) Tendency for prints to stick on the belt of belt driers, avo1ded by 

bathing the prints for 3 minutes in 1% formaldehyde prior to drying. 
(2) Slight change of image colour, avoided by adding IS gr. of potassium 

bromide to each quart ( I gm. per litre) of HE-I. -
(3) Slight yellowing of whites, avoided by bathing the prints in I% sodium 

sulphite for 2 minutes prior to final wash. 
For lower temperatures, increase the washing time. Double the 
washing time should be used when double-weight prints are treated. 

** The same effect can be caused if hydrogen sulphide or wood extracts 
are present in the water supply. 
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FiXING BATHS 

KODAK FORMULA HT-1 a 

Hypo test solution for checking thoroughness of washing 

Metric 
1.2 gm . 
2.4 gm . 

1000 c.c. 

Potass ium permanganate . 
Sodium hydroxide . . . 
Water (distilled) to make 

Avoirdupois 
40 gr . 
85 gr . 

• 80 oz. 

To make the test with film , take 8 oz. (250 c.c.) of pure water in a clear 
glass and add IS minims (I c.c.) of the permanganate-caustic soda solution . 

Films or Plates : Take six films or plates s1ze 3k X 4k in. (or equivalent 
area) from the wash water and dra in them into the glass of test solution. 
If hypo is present, the violet colour will turn orange in about 30 seconds 
and with a larger concentration the orange colour will change to yellow. 
In either case the film should be returned to the wash water until further 
tests produce no change in the violet colour. 

Note : Since oxidisable organic matter, if present in the water, will react 
with the permanganate in a similar manner to hypo, a comparison test 
should be made with a similar sample of water. The permanganate solution 
is diluted as instructed but with disti lled water and about 120 minims 
(10 c.c.) of the mains water added. 

Papers : Although the above test can a!so be used for testing papers 
(using six 4 x S in. prints or eq uivalent area) when complete freedom from 
hypo is required (e.g., for chlorobromide prints likely to be submitted to 
tropical conditions), the test is not a completely reliable indication and the 
hypo eliminator HE-I should be used in con junction with the test for 
residual hypo given under this heading. 
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IX 'l1 1~ \SIFIEHS AND REiltfERS 

KODAK FO~MULA R-1 

Persulphate reducer for reducing density and contrast of negative 

materials 

Metric 
I 000 c. c. 

60.0 gm . 

3 c.c. 

Avoirdupois 
Water . . . . . . . . 80 oz. 
Ammonium persulphate . . 4 oz. 350 gr. 

Sulphuric acid (concentrated) 115 minims 

For use take I part stock solut ion and 2 parts water. 

When reduction is complete, immerse the negative in an acid fixing bath 

for a few minutes, then wash. 

KODAK FORMULA R-2 

Permanganate reducer for reducing density of negative materials without 

loss of contrast 

Metr ic 
52.5 gm. 

I 000 c. c. 

Stock Solution A 

Potassium permanganate 
Water to make . 

Stock Solution B 

Avoirdupois 
4 oz. 90 gr. 

80 oz. 

I 000 c. c. 
32 c.c. 

Cold water . . . 0 0 0 80 oz. 
Sulphuric acid (concentrated) 2 oz. 240 minims 

Add the sulphuric acid ·,ery gradually to the water with constant stirring . 

For use, take : 

Stock Solution A 
Stock Solution B 
Water 

I part 

2 parts 
64 parts 

When the negati ve has been sufficiently reduced, immerse it in a 2% solu

tion of sodium bisulphite to remove the stain . Fix in a fresh acid fixing 
bath for a few minutes, after which wash thoroughly. 

It is very important to wash the negative thoroughly before gi ving this 
treatment-otherwise an iridescent irremovab le scum may appear on 
the negative after drying. 

The stock solutions keep well but the mixture should be used immediately. 
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INTENSIFIERS AND REDUCERS 

KODAK FORMUlA R-4a 

Farmer's reducer. A cutting reducer for correcting over-exposure and 
clearing shadow areas of negatives and high lights of prints 

Metric 
75.0 gm. 

I 000 c.c. 

Stock Solution A 

Potassium ferricyanide 
Water to make . . . 

Stock Solution B 

Avoirdupois 
6 oz. 

80 oz. 

240.0 gm . . .. Sodium thiosulphate (hypo) . 19 oz. 
1000 c.c. Water to make . . . . . 80 oz. 

For use, take I part Solution A, 4 parts Solution B, then add water 27 parts. 

Pour the mixed solution at once over the negative to be reduced. W atc h 
closely. The action is best seen when the solut ion is poured over the 
negative in a white dish. When the negative has been reduced sufficiently. 

wash thoroughly before drying. 

Solutions A and B should not be combined until they are t o be used. The y 
will not keep long when mixed. 

KODAK FORMUlA R-4b 

Two-bath Farmer's reducer giving almost proportional reductio n for 
lowering density and contrast of negatives 

Metric 
7.5 gm. 

I 000 c.c. 

Solution A 

Potassium ferricyanide . 
Water to make . 

Solution B 

Avoirdupois 
260 gr . 

80 oz. 

200.0 gm .... Sodium thiosulphate (hypo) . 16 oz. 
1000 c.c. Water to make . . . . . 80 oz. 

Treat the negatives in Solution A with uniform agitation fo r I to 4 minutes 
at 65°-75° F. (18°-24° C.) , depending on the degree of red uc tion desired. 

Then immerse them in Solution B for 5 minutes and wash thoroughl y. 

The process may be repeated if rnore reduction is desired. For the reduc
tion of general fog , I part of Solut ion A should be diluted with I part of 
water. 
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KODAK FORMUlA R-5 

Proportional reducer for lowering contrast of negatives 

Metric 
16 c.c. 
0.3 gm. 

I 000 c. c. 

Stock Solution A 

Sulphuric acid ( 10% so lution) 
Potassium permanganate 
Water to make . 

St ocl< Solution B 

Avoirdupois 
I oz. 120 minims 

I I gr. 
80 oz. 

30.0 gm .... Ammonium persu lphate .. 2 oz. 175 gr . 
I 000 c. c. . . . Water to make . • . . . 80 oz. 

For use, take I part of A to 3 parts of B. When sufficie nt reductio n is 
secured, the negative should be cleared in a I% solution of sod ium 
bisulphite. Wash the negat ive thoroughly before drying. 

To obtai n consistent results it is recommended that d istilled water (or 
wa ter free from iron) be used in making up these stock solutions. 

I<ODAK FORMUlA R-8 

Mod ified Belitzsky reducer. A si ngle-so lution cutt ing reducer for tank use 

Metric 
25.0 gm. 
75.0 gm . 
60.0 gm. 

(30.0 gm .) 
20.0 gm . 

200.0 gm . 
1000 c.c . 

Fe r ric ch lo ride 
Pot assium citrate 
Sodium sulph it e (cryst.) 
(o r anhyd ro us) 
Citric acid . . . . . 
Sod ium th iosulphat e (hypo) 
\ Vater to make . . 

Disso lve the chemicals in t he o rde r gi ven. 

Avoirdupois 
2 0~ . 

6 oz. 
4 oz. 350 gr. 

(2 oz. 175 g r .) 
I oz. 260 g r . 

16 oz. 
80 oz . 

Use full strength for maximum rat e of red uction . Treat negat ives I t o 10 
minutes at 65°-70° F. (1 8°-20° C.). Th e n wash thoro ughl y. If a slowe r 
action is desired, d ilu t e I part of solution w ith I part of wat er. 

Su itable for profess ional and motion picture use . Speciall y suitable for the 
treatment of dense negat ives, by lowering the contrast and c learing the 
shado ws. 
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INTENSIFIERS AND REDUCERS 

KODAK FORMULA R-23 

Iodine Reducer. A potassium iodide-iodine sol uti on for local red uc

tion and cleaning up of prints 

Metric 
30.0 gm . 
10.0 gm. 

200 c.c. 

Stock Reducing Solution 

. Potassium iodide. . . . 

. Iodine (resublimed) . . . 
• Water to make . . . . 

Stop and Clearing Bath 

Avoirdupois 
I oz. 220 gr . 

220 gr . 
10 oz. 

200.0 gm. . Sodium thiosulphate (hypo) . 16 oz. 
I 000 c. c. . Water to make . . . . . 80 oz. 
To1 clean fogged prints : Dilute reducing solution with 10 volumes of 
water, apply with cotton wool to soaked print after blotting off surplus 
water. To clear iodine stain, immerse print in stop bath. Repeat, if 
necessary, after washing print. 
To remove dark spots on clear ground: Appl y the undiluted stock reducing 
solution on a fine camel-hair brush to the soaked and blotted pr int. Clear 
as above . 
W ash prints thoroughly before drying. 

KODAK FORMULA IN-I 

Mercury intensifier: An intensifier for line and process negatives giv ing 
increased maximum density with I ittle intensification of intermediate 

tones. 
Bleach the negative in the following so lution until it is white , t hen wash 
thoroughly : 

Metric Avoirdupois 
22.5 gm. . . . Potassium bromide . I oz. 350 gr. 
22.5 gm . . . . Mercuric chloride I oz. 350 gr. 

1000 c.c. . . . Water to make . . 80 oz. 
The negati ve can be blackened with 10% sulphite solution, a de veloping 
solution, such as Formula D-72, diluted I to 2, or 10% ammonia; these 
give progressively greater density in the order given . Where permanence 
of the resulting image is essential ammon ia should not be used for blacken
ing. Alternat ive ly, to increase contrast greatly, treat with the following 
solution after bleaching : 

Metric Avoirdupois 
15.0 gm. . . . Sodium or potassium cyanide I oz. 90 gr. 
22.5 gm. . . . Silver nitrate (cryst.) . . . I oz. 350 gr. 

I 000 c.c. . . . W ater to make . . . . . 80 oz. 
Dissolve the cyanide and silver nitrate separately, and add the latter to the 
former, until a permanent precipitate is just produced ; allow the mixture 
to stand a short time and then filter . 
Warning : Cyanide is a deadly poison and should be handled with extreme 
care. It reacts with acid to form poisonous hydrogen cyanide gas. When 
discarding a so lution containing cyanide, always run water to flush it out 
of the sink quickly . Cyanide solutions should never be used in poorly 
ventilated rooms. 
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KODAK FORMULA IN-4 

Chromium intensifier for approximately proportional intensification of 

thin negatives whether arising from sli gh t under-exposure or under

deve lop ment. 

Metric 
90.0 gm. 
64 c.c. 

I 000 c. c. 

Stock Solution 
Avoirdupois 

Potassium bichromat e 7 oz. 90 gr. 
Hyd rochloric acid 

(concentrated) 5 fluid oz. 
Water to make . • . . • 80 oz. 

For use take I part of stock solution to 10 parts of water. 

Bleach thorough ly, wash until the ye llow sta in is removed (immersing the 
bleached and rinsed negative in a 5% solution of sodium ca rbonate for a 
few moments quickens th is stage) and then re-develop with a non-staining 
developer, e .g., D-72, in art ific ia l light or diffused daylight. Wash thor
oughly and d ry. If greater density is required, the operation may be 
repeated . The degree of intensification can be controll ed by varying the 
time of re-development. 

N.B. Fine-grain developers of the bo rax type containing a hig h concentra
tion of sulphi te are not suitable for re-deve lopment since the su lphi te 
te nds to dissolve the silver chloride before the developing agents have time 
to act on it. 
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~~~TENSIFIERS AND REDUCERS 

KODAK FORMULA IN-S 

Silver intensifier fo r proportional intensification of positive and 

negative transparenci es without affecting image colour and stability 

Metric 
60.0 gm. 

1000 c.c. 

120.0 gm . . 
(60.0 gm. ) , . 

I 000 c.c. 

105.0 gm. 
I 000 c. c. 

30.0 gm. 
( 15 .0 gm .) 
24.0 gm . 

3000 c.c. 

Stock So lution No. I 
(Store in a brown bottle) 

. Silver nitrate (cryst .) . 

. Distilled water to make 

Stock Solution No. 2 

Sodium sulphite (cryst.) 
(or anhydrous) 
Water to make 

Stock Solution No . 

. Sodium th ;osulphate (hypo) 

. Water to make 

Stock Solution No. 4 

Sodium sulphite (c rys t.) 
(or anhydrous) 
' Eion '. • . . . . . 
Water to make . . . 

Avoirdupois 
4 oz. 350 gr. 

80 oz. 

9 oz. 260 gr. 
(4 oz. 350 gr.) 
80 oz. 

8oz.l75gr . 
80 oz. 

2 oz. 175 gr. 
( I oz. 90 gr.) 
I oz. 405 gr. 

240 oz. 

Prepare the inte nsifier so lution for use as follows: Slowl y adj I part of 
Solution No. 2 to I part of Solution No. I, stirring to obtain thorough 
mixing. Th e white precip itate which appears is then dis so lved by the 
add ition of I part oi Solution No.3 . Allow the resulting solution to stand 
a few minutes until clear . Then add, wh ile stirring, 3 parts of Solut ion 
No. 4. The intensifier is then ready for use and the film should be treated 
immediately. The degree of intensification obtai ned depends upon the 
time of treatment, which shou ld not exceed 25 minutes . After intensifica
tion, immerse the fi lm fo:- 2 minu t es, with agitation, in a plain 30 °10 hypo 
solut ion. Then wash thoro ugh ly. 

The mixed intensifier solution is stab le for 2pproximately 30 minutes at 
65° F. (18° C). 

Al l d ishes used must be scrupulously clean and the o perat ions should 
preferably take place in ar tificial light. 
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KODAK FORMULA IN-6 

Quinone-thiosulphate intensifier, giving maximum effective i ntensifi
cation of very under-exposed negatives, particularly those made on 

high-speed materials. 

Metric 
750 c.c. 

30 c.c. 
22.5 gm. 

I 000 c. c. 

750 c.c. 
3.8 grn. 

15.0 gm. 
20 c.c. 

1000 c.c. 

750 c.c. 
22.5 gm . 

1000 c.c. 

Solution A 
Avoirdupois 

Distilled water (about 70° F.) 60 oz. 
Sulphuric acid (concentrated) * 2 oz. 96 min. 
Potassium bichromate . I oz. 350 gr. 
Distilled water to make . . 80 oz. 

Solution B 

Distilled water (about 70° F.) 
Sodium bisulphite . . . . 
Hydroquinone . . . . . 
'Kodak' Wetting Agent (10% 

solution) . • . . . 
Distilled water to make 

Solution C 

60 oz. 
133 gr. 

I oz. 88 gr. 

I oz. 270 min. 
80 oz. 

Distilled water (about 70° F.) 60 oz. 
. Sodium thiosulphate (cryst .) I oz. 350 gr. 
. Distilled water to make . . 80 oz. 

Fo r use: To part of solution A add 2 parts of solution B with stirring, 
then 2 parts of solution C ; continue stirring and finally add I part of 
solution A. The order of mixing is important and should be followed. 

Negatives should be washed for 5 to 10 minutes, and hardened in the 
alkaline formaldehyde hardener, SH.I, for 5 minutes at 68° F. (20° C.), 
and then washed for 5 minutes. Treat, with frequent agitation, for up to 
10 minutes at 68° F. (20° C.) in the above working solution, then wash 
10 to 20 minutes and dry as usual. When working in a dish, treat only one 
negative at a time. The intensifier should be freshly mixed before use, 
and should be used only once. 

The intensified image is destroyed by acid hypo so th at under no circum
stances should the intensified negatives be placed either in fixing baths or 
wash water contaminated with fixing bath. 

*Add the sulphuric ac id very gradu ally to the water with constant stirr ing. 
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KO OAK FORMULA IN-21 

Uranium intensifier: a simple intensifier giving, next to Formula IN-6, 

maximum intensification of negatives 

Metric 
20.0 gm. 
10 c.c. 

500 c.c. 

20.0 gm. . 
500 c.c. 

Solution A 

Uranium (uranyl) nitrate . 
Glacial acetic acid 

Avoirdupois 
2 oz. 

I fluid oz. 
so oz. Water to make . 

Solution B 

Potass ium ferricyanide 
Water to make . . . 

. . 2 oz. 

. . so oz. 

Use I part A, I part Band 6 parts of water . The film or plate shou ld be 
washed very thoroughly after fixing, to remove al l traces of hypo. Maxi
mum intens ification will be obtai ned with 2-3 minutes ' immersion in the 

above working solution : further treatment only increases fog. The 
intensified image should have a reddish-brown colour. Wash only briefly 

before drying, since the us •Ja i alka lin e wash water will destroy the intens i
fication. 
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Uranium toner for brown t o red tones in slides o r fi lms 

Metric 
2.5 gm . 
2.5 gm. 
1.0 gm. 
6.0 gm. 
5.0 c.c. 

Uranium (uranyl) nitrate 
Potassium oxalate 
Potassium ferricyanide . 
Ammonium alum 
Hydroch loric acid 

( 10% solution) 

Avoirdupois 
90 gr. 
90 gr. 
35 gr. 

2 10 gr. 

190 minims 
1000 c.c . Water to make . . . . . 80 oz. 

Disso lve the chemicals in t he order given. The solution should be per
fectly clear and pa le yel low in co lou r. It is lig ht-sensitive, however, and 
should be stored in the dark. T he maximum effect is produced in abou t 
10 minutes, the tone passing from brown to red during this time. 

After toning, wash for about 10 minutes, though the washing should not 
be prolonged , especially if the water is slightly alkaline, since the toned 
image is solub le in alkali. 

KODAK FORMULA T-Il 

Iron toner fo r blue t ones in slides o r fil ms 

Metric 
0.5 gm . 
1.4 gm . 

3.0 gm . 
1.0 gm. 
5.0 gm . 
I c.c. 

Ammonium persu lphate . . 
Iron ammonium sulphate 

(Ferric a lum) 
Oxalic acid 
Potassium ferr icya nide 
Ammonium alum 
Hydrochloric acid 

( 10% solution) 

Avoirdupois 
17 gr. 

50 gr. 
105 gr. 
35 gr. 

175 gr. 

40 minims 
1000 c.c. Water to make . . . . . 80 oz. 

The method of compounding this bath is very important. Each of the sol id 
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 fo :lowed , the bath will be 
pale yellow in colour and perfectly clear. 

Immerse the slides or films from 2 to I 0 minu t es at 70° F. (2 1 ° C.) until the 
desired tone is obtained. Wash for 10 to IS minutes until the high-lights 
are clear. 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 
al kaline. A very sl ight permanent yel low colouration of the clear gel at in 
will usua lly occur, but should be too slight to be detectable on projection . 
If the high-l ights are stained blue, then either the slide (film) was fogged 
during development , or the toning bath was stale, or not mixed correctl y. 

By mixing the ura ni um (T-9) and iron (T-Il) toning solut ions in d iffere nt 
proportions, tones rangi ng from reddish-brown to chocol ate are produced. 
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KODAK FORMULA T-51 

Hypo-alum toning bath for direct sepia toning of bromide and 
' Bromesko' prints 

To prepare the hypo-alum toning bath, dissolve I lb. (200 gm .) of hypo 
in 80 oz. (1000 c.c.) of hot water, then add 3i oz. (44 gm.) of ordinary 
potassium a lum ; stir well and boil for two or three minutes ; cool down 
to about 150° F. (65° C.) and add the following silver ripener:-

Dissolve 20 gr. (0 .5 gm.) of silver nitrate in I oz. (IS c.c.) of water and add, 
drop by drop (.880) ammonia with vigorous stirring until the precipitate 
first formed is just re-dissolved, and stir the solution so formed into the 
hypo-alum mixture. In a further oz. (I S c.c.) of water dissolve 30 gr. 
( I gm .) of potassium i odide ; add this a lso to the hypo-alum mixture and 
stir well. 

This bath can be used repeatedly. It may be kept up to its original bulk 
by the occasional addition of fresh solution, being discarded when it ceases 
to tone sat isfactorily. 

Prints for toning by this method should be fixed as usual, briefly rinsed in 
water, soaked for 10 minutes in a saturated solution of potassium alum , 
rinsed and then toned at a temperature not exceeding 140° F. (60° C.) . 
After toning , sponge the prints with lukewarm w ater to remove sediment 
and wash as usual. 

KODAK FORMULA T-52* 

Sulphide toner. A two-solution sepia toner for bromide paper and 
lantern slides 

Metric 
50.0 gm. 
50.0 gm. 

I 000 c.c. 

200.0 gm . 
1000 c.c. 

50 c.c. 
I 000 c. c. 

A. Bleaching Solution 

Potassium ferricyanide 
Potassium bro mide 
Water to make . . . 

B. Stock Sulphide Solution 

Avoirdupois 
4 oz. 
4 oz. 

80 oz. 

Sodium sulphide (pure) 16 oz. 
Water to make . . . . . 80 oz. 

C. Toning Solution 

Stock Solution B . . 4 oz. 
Water to make . . . . . 80 oz. 

Bleach in Solution A, wash until yellow stain is removed, and tone in Solu· 
tion C. Complete with brief washing in running water. Throw away 
Solution C after use. 

* A toner of t h is t ype is available as ' Kodak' Sepia Toner 
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KODAK FORMULA T-55* 

Selenium toner for 'Bromesko' and warm-tone lantern slides 

Metric 
300 .0 gm . 

( ISO.O gm .) 
6.0 gm. 

190.0gm. 

1000 c.c. 

Stock Solution 

Sodium su lph ite (cryst .) 
(or anhydrous) 

. Se lenium powder 

. Am monium chloride 

. Water to make . . 

Avoirdupois 
24 oz. 

. ( 12 oz.) 

210 gr. 
. IS oz . 

. 80 oz. 

Dissolve the sulphite in about 700 c.c. of hot water, then add the selenium 
powder and boil until it is completely dissolved . Allow the solution to 

cool ; then add the ammon ium chlo r ide and stir until it. is dissolved . 

Finally make up t o the requi r ed bul k with cold water. 

For use dilute I part of stock so lut ion with S parts of w ater. 

Prints should be fixed a nd well w ashed before toning in the a bove so lution 

for 10 to IS minutes at 6S° F. (18° C. ). Fina lly wash w e ll before drying. 

*Availa ble as •Kodak' Selenium Toner. 

KODAK FORMULA T-56 

Sulphide-selenium toner for bromide, ' Bro mesko ' and ·Kodura' prints 

Metric 
SO.O gm. 
SO.O gm . 

I 000 c. c. 

2SO.O gm. 

5.7 gm. 
I 000 c. c. 

so c.c. 
1000 c.c. 

A. Bleach ing Solution 

Potassium ferri cyanide 

Potassium bromide 

W ater to make . . . 

Avoirdupois 
4 oz. 
4 oz. 

80 oz. 

B. Stock Sulphide-Selenium Solution 

Sodium sulphide (pure) 

Selenium powder

Water to make . . . 

C. Toning Solution 

20 oz. 

200 gr. 
80 oz. 

Stock Solut ion B . . 4 oz. 

. . . Water to make . • . . . 80 oz. 

Bleach in Solution A, wash until the yellow stain is removed an d tone in 

Sol ut ion C. Complete with brief wash in ru nn ing water . Throw away 
Solution C after use. 
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DISH CljEANERS AND ST .~IN RE ~IOVERS 

KODAK FORMULA TC-1 

One-solution dish cleaner for re moving silver and developer stains on 
dishes 

Metric 
1000 c.c. 

90.0 gm. 
96 c.c. 

Water . . . . . . 
Potassium bichromate . . . 
Sulphuric acid (concentrated) 

Avoirdupois 
80 oz. 

7 oz. 
8 oz. 

Disso lve the bichromate in the water, cool and add the sulphuric acid 
slowly, whi lst stirring the solution. 

Pour a small volume of the dish cleaner solution into the vesse l to be 
cleaned . Rinse the solution around so that it has access to all parts of the 
vessel. Then pour off and wash the dish thoroughl y with six or eight 
changes of water. 

KODAK FORMULA TC-3 

Two-solution dish cleaner and hand stain remover 

Metric 
I 000 c.c. 

2.0 gm. 
4 c.c. 

Solution A 
AvoirdupJis 

W ater 80 oz. 
Potassium permanganate . . 70 gr. 

*Sulphuric acid (co ncentrated ) 77 minims 

Store the solution in a stoppered g lass bottle away from the light. 

* Add the su lph uric acid slowly while stirring constantly. Never add the 
solution to the aci d as the solution may boil and spatter acid on the hands 
or face , causing serious burns. 

Metric 
I 000 c. c. 

30 gm . 
30 gm. 

Solution B 
Avoirdupois 

. Water 80 oz. 
. Sodium bisulphite 2 oz. 175 gr. 
. Sodium sulphite (anhydrous) . 2 oz. 175 gr. 

Cleaning dishes. To remove stains due to silver, silver sulphide and 
many dyes, pour a small quantity of so lution A into the vessel and al low to 
remain for a few minutes; r inse well and replace with a similar volume of 
solution B. Agitate so as t o clear the brown stain completely, then wash 
thoroughly. 

Cleaning the han ds. To clean stains from the na ils and skin, remove 
rings from the fingers and immerse fo r I to 3 minutes in Solution A con
tained in a glass or other suitable vessel, gently r ubbing the stained areas. 
Rinse briefly in running water, then immerse for a few minutes in Solution 
B; then wash thoroughly, preferably in warm water. 
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KODAK FORMULA S-6 

[ Two-solution negative cleaner for removing developer oxidation stains 

from negatives 
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Metric 
5.3 gm. 

I 000 c.c. 

75.0 gm. 
16 c.c . 

1000 c.c. 

Stock Solution A 

Potassium permanganate 

Water to make . 

Stock Solution B 

Sodium chloride . 
Sulphuric acid (concentrated) 

Water to make . . . . . 

Use equal parts of A and B. 

Avoirdupois 
185 gr. 

80 oz. 

6 oz. 
I oz. 135 minims 

80 oz. 

In mixing Stock Solution B, care should be taken to see that the sodium 
chloride solution is cool before adding the sulphuric acid slowly and with 

constant stirring. 

The negative should first be hardened by immersion in a 5% formalin 

solution for 2 or 3 minutes, followed by 5 minutes' washing. The image is 
then bleached , an operation which should be complete in 3 to 4 minutes 

at 65° F. ( 18° C.) . The brown stain of manganese dioxide is then removed 
by immersing the negative in 1% sodium bisulphite solution. Then rinse 

well and develop in strong light with any non-staining developer, e .g., 
D-72 diluted I part to 2 parts water. (Do not use a developer containing 

high sulphite and low alkali content , because the sulphite tends to dissolve 
the silver image before the developer can act on it.) 
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DISH CLEANERS AND STAIN REMOVERS 

Procedure for Cleaning Equipment 

FOR CLEANING DEVELOPER HANGERS AND CLIPS 

Dilute 5 fluid oz. (60 c.c.) of glacial acetic acid w ith water to make 80 oz. (1000 c.c.) 
of solution . Soak in this solution for one hour, and scrub in clean water . 

FOR CLEANING VERTICAL TANKS 

Deep tanks should be scrubbed thoroughly with clean warm water, preferably by 
means of a double-sided brush . It is advisable to sterilize the developer tanks 
occasionally , especially during warm weather, in order to prevent bacterial growth. 

Stone tanks can be sterilized by scrubbing the sides and bottom with a paste of 
bleach ing powder (chloride of lime) made by mixing the dry solid with water. The 
tanks can also be cleansed with one of the many proprietary hypochlorite cleaners, 
such as 'Chloras' or 'Voltas'. 

Tanks which have been ster ilized by either of these methods should be thoroughly 
washed before use . 
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e 'KODAK' IS THE TRADE MARK AND EXCLUSIVE PROPERTY 

OF THE KODAK COMPANY. The word KODAK can lawfully be 

used only in connection with products made or supplied by the 

Kodak Company throughout the world. 



The series of 'Kodak' Photographic Handbooks 

aims to provide, in a simple form, the practical 

advice and information required by the photo

grapher when us ing 'Kodak' products and their 

related processes. 

Th is handbook serves as a reference manual for the 

formulae and processes recommended by Kodak 

for the development, fixing and after-trea'tment of 

fi lms, plates and papers . A li st of ' Kodak ' Packed 

Chemicals is included, and advice on prepar ing 

photograph ic solutions is given, together with 

information on their useful life .· 

Kodak, in almost every country of the world, 

gives an unequalled service in photograph ic matters . 

World-wide experience in every application of 

photography is unreservedly at the disposal of 

photographers . 

KODAK LIMITED LONDC 
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