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INTRODUCTION 

The rapid technical advances made by colour photography and the wide
spread interest shown by amateurs in making their own colour prints by the 
Agfacolor negative-positive process have, in a short time, made it necessary 
to revise the Agfacolor Manual which preceded this booklet. Since intro
duction of the Agfacolor Manual in 1958 it has appeared in four languages 
and countless users of these materials throughout the world now benefit from 
the advantages of processing colour films and colour papers in their own 
darkrooms. 

Since publishing the last edition of the Agfacolor Manual further development 
of Agfacolor materials and processes has resulted in many changes which 
are taken into account in this completely revised version. 

As already mentioned in previous editions of this manual, some experience 
is necessary to master completely the Agfacolor negative-positive process, 
but with perseverance and enthusiasm this is soon acquired. It is true that 
rather more time is needed for the processing of colour materials than for 
black and white films or prints, but the pleasure derived from a good colour 
print more than compensates for the extra work involved. 

The object of this booklet is therefore to assist everyone in achieving good 
colour photographs in the simplest way, and to help with practical advice. 
We have therefore deliberately refrained from discussing any theory In detail 
as there are other publications such as the "Agfacolor" book by Dr. Heinz 
Berger (publishers: Girardet, Wuppertal) which deal with this aspect in detail. 
We have also avoided mentioning processing equipment and accessories 
whose performance and price are more in line with requirements of a big 
processing laboratory or photofinishing firm. The main aim and purpose of 
this manual is to facilitate first attempts at processing Agfacolor materials 
and subsequently to provide answers to any outstanding questions In practi
cal work. 

Fig. 1 Photo by Peter Reba on Agfacolor CNS 
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THE AGFACOLOR NEGATIVE 

Equipment for negative development 

The darkroom used for processing colour films can have comparatively 
simple equipment and it is quite sufficient, when processing a small number 
of films, to use the normal developing tanks of the kind employed for black 
and white photography. Daylight loading tanks such as the Agfa Rondinax 
are especially suitable as they. do away with the need for a darkroom. Agfa 
Rondinax tanks also have the advantage that they require only a very small 
volume of solution -150 ml for the roll film tank or 200 ml for the 35 mm film 
tank. This means that fresh solution can be used for each fiJm and discarded 
after use. This practice ensures maximum processing consistency and full 
utilization of all baths when processing films. 

If it is wished to process several films in succession in the Rondinax tank, 
it is advisable to purchase some additional spirals for the tank. Before re
loading the tank, all parts likely to come in contact with the film should be 
completely dry, particularly the grooves of the spiral. 

Developing tanks which have to be loaded in the darkroom (e.g. the Kombina, 
Jobo and Kindermann tanks) can of course be used for processing colour 
film as well, the best types of tanks being those that allow inversion agitation. 
On these tanks the lid closes tightly so that the tank can be turned upside 
down briefly during development to mix the developer thoroughly. The better 
known types of tanks for inversion agitation also feature an opening (which 
can be closed) for pouring processing solution in and out of the tank to 
enable baths to be changed very quickly. The time spent by the film in the 
baths must be adhered to very carefully. In this case all processing operations 
can be carried out In daylight or white light, apart from the actual process of 
loading the tank with film, and even this can be performed in daylight if a 
light-tight changing bag of the kind supplied by Messrs. Hamaphot is used 
for this purpose. 

Tanks reserved for colour processing should never be used beforehand for 
processing black and white films. 

The following additional items of equipment nee~ed for processing colour 
film are listed below and are already familiar to processors of black and white 
films: 

• A plastic or porcelain measuring vessel for preparing processing solutions, 
capacity 1000 ml. 

• A plastic, porcelain or glass stirring rod to speed up the process of dis
solving the chemicals. 
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• Four 1000 ml glass or plastic wide-necked bottles with screw tops or rub
ber stoppers (not glass stoppers) for storing made-up solutions of film 
developer, intermediate bath, bleach bath or fixer. 

When using Rondinax tanks the developer prepared from the 1 litre packets 
should preferably be poured immediately into five 200 ml or six 150 ml bottles. 
Bottles should be clearly labelled before filling them with processing so
lutions, to avoid any mistakes. Make quite certain that processing solutions 
are kept out of reach of children. 

- The solution contained in these small bottles is sufficient for processing 
one film and keeps longer than if stored in larger bottles which are not 
completely full. 

• A plastic, glass or porcelain funnel for pouring solution into storage 
bottles. After use this funnel should be rinsed thoroughly in running water. 

• An accurate thermometer (e.g. the Agfa laboratory thermometer), provided 
this is not already a fixed part of the developing tank - as is the case with 
the Rondinax 35 tank. 

• A timer or clock, preferably one with a seconds hand and a luminous dial. 

• Film clips for hanging up the film after the final wash (Agfa film clips for 
roll and 35 mm films). 

• A suitable covering material resistant to processing chemicals for pro
tection of the surface where work is carried out (rubber or plastic sheet
ing). 

• Rubber gloves which should be as impervious as possible to the chemicals 
used in the processing solutions. 

• Overalls or a plastic apron to protect clothing against splashes of pro
cessing solution. 
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Processing chemicals 
for negative development 
Processing chemicals have been produced for development of Agfacolor 
Negative Film CN 17 Universal (unmasked) and CNS (masked); they are 
adjusted to the special characteristics of these films and are supplied in 
packets to make 1 litre working solution (also as a complete kit - the N kit), 
also in packets to make 5 litres solution and 2 x 35 litres for large-scale 
users. 
The following baths are contained in an N kit: 

• Agfacolor Film Developer S (Code NPS I) 
• Agfacolor Intermediate Bath (Code NZW) 
• Agfacolor Bleach Bath (Code N II) 
• Agfacolor Fixer (Code N 111) 

The Agfacolor Intermediate Bath and Agfacolor Bleach Bath are supplied. 
together in one packet in the N kit. 
One litre of each of the above baths is sufficient to process the following 
numbers of films: 

10 

6 roll films (120) or 
6 miniature films (135/36) or 

10 miniature films (135/20) or 
15 miniature films (135/12) or 
15 Rapid or Pak films. 

Fig. 2 Aglacolor negallve processing chemicals 



In its unused condition the film developer will keep for about 6 weeks If stored 
In tightly stoppered bottles filled to the brim. However, once It has been used 
It will give reliable-results for a few days only. Like the developer, the Inter
mediate bath also keeps for about 6 weeks, but the bleach bath and fixer for 
about 3 months. 

In addition to the above-mentioned ready-prepared Agfacolor processing 
baths Agfa Agepon is also recommended for processing films. Agepon Is a 
wetting agent which Is suitably diluted and used as a final bath to reduce the 
drying time for the films and prevent drying marks. 

Only original Agfacolor chemicals should be used for developing Agfacolor 
negative films. Formulae for making up processing solutions are occasionally 
published in magazines and books but these, and ready-formulated devel
opers of other makes, yield negatives which cause considerable annoyance 
later when making prints from them. 

Making up processing solutions 
for negative development 

All Agfacolor processing solutions should be prepared exactly in accordance 
with the Instructions for use printed on the packets. To avoid any confusion 
these Instructions are listed below in a summarized form (position In autumn 
1971). 

Agfacolor Fiim Developer S 
(Compounding instructions for 1 litre pack) 

Dissolve in succession the contents of the packets marked NPS I-A, NPS 
1-A 2 and NPS 1-B in 800 ml water at about 20° C (68° F), stirring well and 
avoiding any air bubbles. 

Make certain that the contents of one packet are completely dissolved before 
adding the next part. Then add water to make 1 litre. 

When correctly prepared the solution is clear and rather yellowish in colour. 
Film Developer S Is ready for use immediately after preparation. N.B. The 
colour developer may cause eczema and skin irritation to persons with an 
unusually sensitive skin. Rubber gloves should therefore always be worn 
when making up the developer and during processing. 

If, in spite of every precaution, colour developer should come Into direct 
contact with the skin, the hands should be rinsed Immediately in running 
water, then bathed In a 2 % solution of acetic acid and afterwards rinsed 
again thoroughly with water. A good quality skin cream should be rubbed In 
well as an additional precaution. 
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Agfacolor Intermediate Bath 
(Compounding instructions for 1 litre pack} 
The Agfacolor Intermediate Bath NZW and Agfacolor Bleach Bath N II 
mentioned below are supplied in a combined packing unit containing enough 
chemicals to make 1 litre working solution of each bath. Pay careful attention 
to the tables on the separate packets in order to avoid errors when making 
up the solutions. 
Compounding instructions for the Intermediate Bath: 
Dissolve the contents of the bag in 1 litre water at about 20° C (68° F). 
To this solution add 30 ml of the previously prepared Film Developer S. 
After making up the Intermediate Bath it is ready for immediate use when 
adjusted to a temperature of 20° C (68° F). 

Agfacolor Bleach Bath 
(Compounding instructions for 1 litre pack) 
Dissolve the contents of the N II pack in 1 litre water at approx. 20° C (68° F). 
The Bleach Bath has a deep yellow colour and is ready for immediate use 
after adjusting its temperature to exactly 20° C (68° F). 
N.B. The chemicals of the Bleach Bath also affect the skin and cause yellow 
stains on clothing which are difficult to remove. Rubber gloves and an apron 
should therefore always be worn when making up the solution and using it. 
The solution also attacks metals and plenty of water should therefore be used 
to flush it away if it is poured down a sink or drain. 

Agfacolor Fixer 
(Compounding instructions for 1 litre pack) 
Dissolve the contents of pack N Ill In 1 litre water at approx. 20° C (68° F). 
As soon as all the chemicals have dissolved the fixer will be clear and colour
less. It is ready for immediate use after adjusting the temperature to about 
20° C (68° F). 

Agepon Wetting Agent 
5 ml Agfa Agepon should be added to 1 litre water. The cap of the Agepon 
bottle is designed to measure just this quantity. The resulting solution is 
ready for immediate use. 
In making up all solutions great care must be taken to see that they are not 
contaminated in any way by other chemicals or solutions (caused by chemical 
dust, splashes of solutions, insufficiently rinsed measures, thermometers or 
stirrers}. 
Solutions can be prepared in all cases with normal tap water, although this 
should not display any turbidity (solids such as dirt or rust etc.); the chemicals 
contain certain substances which very largely prevent turbidity and deposits 
from forming in hard tap water (containing lime). Slight deposits which form 
while the solutions are in use do not have any effect on their activity. 
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Equipment 
for negative processing 

A wide range of different equipment is offered by a number of manufacturers 
for developing Agfacolor negative films. It is not possible to deal with all 
items of equipment in this booklet and, in any case, the market changes too 
much for such an account to remain up-to-date for the long period of time 
to be covered by this manual. For this reason we are only mentioning some 
fundamental differences between the various systems. 

Processing equipment can be sub-divided into the following main groups, 
depending on the volume of films to be developed: 

• Small tanks and daylight tanks 
• Rotary processors for one-shot development 
• Medium sized tank systems 
• Big tank systems and processing machines 
• Rotary processors for repeated development 

A large number of reliable developing tanks for roll and miniature films are 
on the market, the method of development using the Rondinax tank (see 
page 15) and the inversion agitation system of development (see page 17) 
being particularly recommended. Some manufacturers supply roll and mini
ature film developing tanks made of stainless steel or plastics which are taller 
to allow simultaneous development of several films (multi-stage or stacking 
tanks). In this way it is possible to deal with occasional bigger volumes of 
film without wasting time. (Bockemuhl, Jobo tanks, System 1000 or 2000). 

Small tank systems which are chiefly used for developing sheet film will not 
be dealt with here, but they and daylight developing tanks require a relatively 
small volume of processing solution. Despite this, the capacity of the baths 
is not exhausted in one development process. This partial exhaustion means 
that the solution has to be replenished before processing the next film, in 
order to ensure uniform working conditions. 

The small volumes of solution used are very difficuh to replenish with 
sufficient accuracy so that the following working methods are adopted: 

Prolong the development time for each additional film processed. 

Collect sufficient films for the developer to be about two thirds exhausted; in 
this way the films can be developed in quick succession for the same time 
without any appreciable fluctuations resulting from more heavily exhausted 
developer. Rather more developer is used by this method but it has the 
advantage of yielding uniform processing results. 

Development time, temperature of the developer, its degree of exhaustion 
and intensity of agitation are of course the main factors influencing uniformity 
of results. 
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Development time and temperature of the developer are relatively simple to 
control. As far as exhaustion of the developer is concerned, the instructions 
should be followed. On the other hand, intensity of agitation during devel
opment may be subject to marked fluctuations, with the exception of motor
driven equipment. In order to avoid this, everyone using either daylight devel
oping tanks or small tanks should always adopt the same agi tation rhythm. 

Of the 5 groups of different processing equipment listed on page 13, rotary 
processors for one-shot development are of particular interest. 

In recent years a type of processor has been developed which is particularly 
economical in use for small quantities of materials or for work occurring at 
irregular intervals. As already mentioned, uniform processing conditions are 
an important requirement for obtaining good colour prints. The rotary pro
cessors are equally suitable for negative and positive work and have the big 
advantage that the volume of solution used need only be sufficient to ensure 
complete exhaustion of the bath for the amount of material processed (see 
page 19). 

Fig. 3 Agfa Rondlnax tanks for developing 35 mm and roll fllm1 
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Tank development 

Rondlnax tanks 

Let us assume that you have now prepared the various solutions needed for 
negative processing exactly in accordance with instructions and have the 
required quantities (150 or 200 ml) ready at a ·temperature of exactly 20° C 
(68° F); temperature tolerance ± 0.5° C (0.9° F). The workroom should, so 
far as possible, also be at the same temperature, and the tank too. After the 
tank has been loaded with film in daylight (see instructions for use of Ron
dinax tank) proceed as follows: 
• Check the temperature of the developer once again and if necessary adjust 

it. Then wind the film slowly into the spiral. 
• Pour the developer into the tank through the opening provided in the lid, 

at the same time turning the winding knob of the tank with an intermittent 
action. Tap the tank several times on the work bench to disperse any air 
bubbles clinging to the surface of the film. 

• Continue development with intermittent movement of the spiral, giving it 
about half a turn every 2 seconds. Always turn the spiral in the direction of 
the arrow, never the opposite way. Development time for Agfacolor 
Negative Film CN 17 Universal and CNS: 8 minutes. This time must be 
adhered to exactly. If development is too short subsequent prints will be 
unsatisfactory and low in contrast; they will also display colour imbalance 
("crossed curves"), resulting in unsatisfactory colour rendering in subjects 
containing pastel colours of low density. On the other hand, if devel
opment is too long this will yield over-contrasty prints with lack of detail 
in the highlights and also incorrect colour rendering due to "crossed 
curves". 

If the temperature of the developer is too low or agitation of the ·film in the 
spiral is not intense enough, or not as stipulated in the above instructions, 
this will have the same effect as too short a development time. Similarly, un
satisfactory results in the form of excessively contrasty prints as a result of 
developing for too long can also be caused by the temperature being too high 
or by too much agitation of the spiral. 

• After developing for the required time, pour the developer away quickly, 
rotating the spiral continuously during the process so as to drain away as 
far as possible any solution trapped betweerrthe turns of film. 

• Then pour in immediately at a temperature of 20° C (68° F) the Inter
mediate Bath containing 3 O/o Colour Developer NPS I. Give the spiral a 
half turn every 2 seconds for 4 minutes, jerking it slightly. - The Inter
mediate Bath and ensuing wash are an essential part of processing as the 
developer still remains active in the emulsion layers for a while; agitation 
of the spiral must therefore be continued just as carefully as during devel
opment. 
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• Pour away the Intermediate Bath and wash for 14 minutes. The best 
method of washing the film in the Rondinax tank is to pour the water at a 
temperature of about 17° C (62.5° F) into the tank, rotating the spiral 
continuously (temperature tolerances: ± 3° C, i. e. 14-20° C [47-68° F]) 
and continuing this rotation for 1 minute, afterwards draining off the water 
while still turning the spiral. Repeat this procedure ten times until the water 
has been changed eleven times in all; the total time required for these 
washing operations, including the process of pouring the water in and 
draining it off, will be approximately the 14 minutes laid down in the 
instructions. 

This method with the Rondinax tank ensures that the film is washed in a 
satisfactory manner and has the advantage that a relatively small volume of 
water is needed, which can be prepared beforehand in a small, clean plastic 
bucket - adjusted to about 17° C (62.5° F).In this way films can be washed 
properly, even in the winter when tap water Is normally very cold. 

N.B. It is not sufficient to place the tank In the sink and direct a stream of 
water into the opening in the lid, as the water Inside the tank is not renewed 
completely by this method and the film is not washed sufficiently. 

Developer chemicals must be completely removed from the film by the first 
wash, otherwise there will be excessive magenta fog In the Bleach Bath 
(bleaching fog). 

• Pour in the bleach solution adjusted in temperature to exactly 20° C 
(68° F).Then make a half turn of the spiral every 2 seconds for 6 minutes 
by jerking it slightly. 

Pour away the bleach solution, at the same time turning the spiral continuous
ly, and wash for 6 minutes (changing the water four times). 

• See that the fixer is at 20° C (68° F), pour it into the tank and make a half 
turn of the spiral every 2 seconds for 6 minutes, jerking it slightly. 

• Pour away the fixing solution, take off the lid and remove the film guide. 
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Then fill the tank with water for the final wash until the spiral is completely 
covered. To remove any air bubbles from between the turns of film, rotate 
the knob a few times. Continue turning the knob at frequent intervals, 
leaving the water in the tank for about 1 minute before draining it off 
completely. See that drainage of the water between the turns of film is as 
complete as possible. This procedure of changing the water should be 
repeated at least ten times (total time for final wash: 10 minutes). - In 
some cases the film can be washed outside the Rondinax tank, particularly 
if another film is to be developed in the tank immediately afterwards. In 
this case the spiral knob on the tank is removed, the spiral itself placed 
in a deep dish or bowl and the film washed, after first dispersing air 
bubbles from between turns of the film, for 10 minutes in at least ten 
changes of water. 



• Finally, fill the Rondinax tank containing the spiral and film with Agepon 
wetting agent and agitate the film in it for 1 minute. If the tap water 
contains a high proportion of lime make up the Agepon solution with 
distilled water and treat the film in it for slightly longer. Afterwards hang 
the film up to dry in a dust-free room without rinsing it again or wiping 
it down. 

N.B. Wet colour films are very sensitive to heat and mechanical damage. In 
your own interest you should therefore handle them as carefully as possible 
by seeing that the film is not left to dry near a stove or in the hot sun. The 
film should be secured carefully to a clip and hung on a line stretched high 
enough above ground level. 

As soon as processing is finished, clean out the Rondinax tank thoroughly 
with warm water containing a good quality soap powder. Special attention 
should be given to the grooves of the spiral and lid of the tank. Before loading 
the Rondinax tank with another film make certain that the loading chamber, 
film guide, spiral and rubber band are completely dry. A second spiral can 
be used if required. 

Inversion agitation tanks 

Of all darkroom loading developing tanks, the inversion agitation types have 
proved to be most suitable in practice. Before loading the films in the spirals 
make certain that the room available really is absolutely dark. Agfacolor films 
are so sensitive that even very faint light, which is often only noticed after 
one has been in the darkened room for some time, can cause fogging of the 
film. 

N.B. After the film has been threaded into the spiral and this has been placed 
in the tank, close the tank and then you can continue processing in daylight. 
After checking that the developer is at the right temperature, pour it into the 
tank, close the opening in the lid with the cap and tap the base of the tank 
sharply on the work bench several times to dislodge any bubbles clinging to 
the films; then invert the tank and return it to the original position every 
10 seconds during the first minute of development. During the remaining 
7 minutes of development it is sufficient if the tank is inverted in this manner 
once every 30 seconds. 

The best method of inversion agitation is to turn the tank upside down, leave 
it in this position for about 2 seconds and then return it again to the normal 
position. 

Any hasty to and fro inversion of the tank will not produce thorough mixing 
of the solution needed inside the tank but may, on the contrary, lead to faulty 
or streaky results. 

In principle, the further processing sequence does not differ from that already 
described for Rondinax tanks on pages 15 to 17. Although it is possible, with 
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some Inversion tanks, to wash the film with the tank lid In position simply by 
Inserting the water hose in the opening of the lid, It Is better to adopt the same 
system recommended for the Rondinax tank and change the water several 
times, if necessary In addition to the wash in running water. Films on which 
the unexposed portions at the edges or dividing lines between two negatives 
display marked colour fog, usually a murky red or magenta colour, Indicate 
that the first wash before the bleach bath was not thorough enough. This can 
be overcome by agitating the tank in future during washing as well. 

When using the tank described above it is best to make up the developer 
solution and pour It Into two 1/2 litre bottles and first use only one bottle, in 
order to avoid mixing used and unused developer. Each 1/2 litre of developer 
is sufficient to process 3 miniature or roll films and there is no need to prolong 
development after each film. However, a developer that has already been used 
should be used up within a few days even if it has meanwhile been properly 
stored in tightly closed bottles of a suitable size. 

The above information and instructions for developing films are summarized 
in a table on page 19. 
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Processing data for Agfacolor Negative Film CN 17 Universal and CNS 

Proces- Temper- Working Useful 
sing ature capacity life of 

Bath Code time In ° C in films fresh 
in min. per litre solutions 

1. Film Developer S NPS I 8 20 ± 0.2 6 6weeks 

2. Intermediate Bath 1) NZW 4 20 ± 0.5 6 6weeks 

3. First Wash 14 14-20 
(thorough) 

4. Bleach Bath 2) N II 6 20±0.5 6 3 months 

5. Second Wash 6 14- 20 

6. Fixer N Ill 6 20±1 6 3 months 

7. Final Wash 10 14-20 

8. Agepon Bath 20± 1 10 1 week 
(0.5%) 

Footnotes: 
1) 3 °/o Colour Developer must be added to the Intermediate Bath (30 ml per litre NZW). 
2) The stated bleaching conditions should be adhered to exactly as the mask of masked Agfacofor 

Negat ive Film NCS Is formed to the prescribed density in the Bleach Bath. 

Rotary processors for one-shot development 
There are two groups of equipment at present on the market. 

• In the Colenta machines (see Fig. 4) a processing spool similar in 
appearance to a water-wheel and having paddlel ike attachments for films 
or papers rotates through a flat trough into which the processing solutions 
are poured. 

• In the Unitub machines the film is secured inside a tube and, after closing 
the tube at both ends, the so lutions are poured into the tube and this is 
also rotated. 

The select ion of rotary processors includes models featuring fully automatic 
contro l by means of punched cards, also types which can process paper up 
to a metre wide, or small processors w ith a working width of 30 cm. 

The universal nature of these machines and their space-saving dimensions 
make models such as the Mini Colenta particularly suitable for photographers 
with a small laboratory, for studios, photographic schools and instructional 
purposes. Apart from being able to carry out the negative and positive pro
cess in one mach ine one very important aspect is its economy in chem icals 
coup led with uniform processing results. 
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Rotary processors for one-shot development are driven by electric motors 
to ensure very consistent and unvarying conditions for correct agitation of 
films in the solutions. 
It is hardly possible to achieve such conditions with smaller tank processing 
systems or daylight developing tanks, particularly as development is not 
always undertaken by the same person. 
As an example, the Mini Colenta (Colenta 30) has the following processing 
capacity: 

Size Number 
per process 

Roll film 120 4 

35 mm film 135-20 5 
135-36 3 

Sheet film 4" x 5" 24 
43/," x 61/2" 12 
8" x 10" 6 

Fig. 4 Colenta 30 unlversal rotary processor 
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Size Number 
per process 

Paper 43/ , " x 51/2" 12 
51/ 2" x 81/2" 6 
8" x 10" 6 

10" x 12" 6 
12" x 15" 6 
largest single sheet 12" x 48" 

Volume of solutions needed for Colenta processors 

Spools for sheet fi lm Spools for Spools for 
Amount per spool 120 roll film 135 mm film 

4"x5" 5"x7" 8"x 10" 135-36 

Number of films 6 6 3 2 3 6 3 5 

Vol. of solution 300 480 460 300 450 900 450 900 
ml ml ml ml ml ml ml ml 

Number of films 12 12 6 

Vol. of solution 500·> 800·> 800') 
ml ml ml 

Note: 
") It overlapping spools are used the volume of solution for the first processing bath should be 

Increased by 50 O/o over the figures given In the table ; the figures In the table then apply to the 
following baths. 

Stori ng developed Agfacolor negat ives 

In your own interest developed films should always be stored carefully. The 
emulsion side of the film is susceptible to mechanical damage even when 
dry. In principle films should not be rolled up together without intermediate 
layers of paper or be kept for long periods without some form of protection; 
when wiping dust from films there is a very big risk of scratch ing them. The 
best way of protecting negatives is to cut the films up into strips of 6 negatives 
and place them in special film wallets. 

Like all colours, the colours of negative films are also subject to the action 
of l ight. The gelatine of fi lms encourages the growth of bacteria which are 
particularly active if the gelatine has a high moisture content. The ideal 
storage conditions for negatives are therefore in a cool , dark place which is, 
above all, dry (approx. 50 % relative humidity). 
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THE AGFACOLOR PAPER PRINT 

Equipment for exposure and development 
of prints 

For making colour prints you need a room that can be darkened properly and 
heated during the winter because, here too, you will have to keep the pro
cessing solutions at a constant temperature of 20° C (68° F), or possibly at 
25° C (77° F), depending on the process used, and this is not possible without 
elaborate equipment unless the room itself is at this temperature. If possible 
running water should also be available in the room, although prints can, at a 
pinch, be washed after development outside the darkroom if the wash given 
between the Paper Developer and Stop-fix Bath K mentioned in the pro
cessing sequence on page 21 is omitted; if this is done, however, certain 
precautions have to be observed which will be dealt with later. 
The workroom must be large enough to take a table for the enlarger, printing 
filters and paper. In addition, a working surface should be provided for use 
as a wet bench and be covered with a sheet of rubber or plastic. This wet 
bench should be kept away from the dry bench. 
The following items of equipment, apart from those already used and listed 
for the negative process (e.g. measures, thermometer, timer), will be required 
for making Agfacolor prints: 
• An enlarger with filter drawer. Almost all enlargers on the market are now 

equipped with an arrangement allowing printing filters to be inserted in the 
lamphouse above the condenser. Older enlargers not having this feature 
can often have some kind of filter holder added to them; enquiries in this 
connection should be addressed to the makers of the enlarger. The print
ing filters must always lie between the lamp and the condenser, never in 
the negative carrier or in front of the lens. 

• A set of Agfacolor gelatine printing filters to control colour balance of the 
prints (see page 26). When using the printing filters they should be free 
from dust to ensure that they are not unnecessarily heated by increased 
absorption of light during long exposures. Also avoid leaving them in the 
enlarger any longer than necessary when the lamp is switched on, as 
excessive heat can damage the filters. 

• An Agfacolor mask substitute filter (ME filter) if you wish to make enlarge
ments from unmasked Agfacolor CN 17 Universal negatives on Agfacolor 
paper such as MCN 111 which is balanced for masked negatives. 

• A masking frame to keep the enlarging paper flat during exposure. 
• An exposure timer (e.g. Agfa Secarat timer). 

Fig. 5 Photo by Jochen Harder on Agfacolor CNS 
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• Scissors for cutting test strips. 

• A soft pencil (e.g. 38) for making notes on the test strips. Do not use an 
indelible pencil or ball pen. 

• A light-tight box or cardboard box in which to place exposed test strips 
and prints. 

• Six plastic dishes for developer, stop-fix bath, bleach-fix bath, stabilizer 
and the two washes. - All dishes should be slightly larger than the biggest 
papers processed in them; the dishes should also be clearly marked on 
the outside and be used for the same bath only. The dish for the final wash 
should also be as deep as possible. 

• Glass or plastic bottles with screw caps or rubber stoppers (not glass 
stoppers) for storing the print developer, the stop-fix bath, bleach-fix bath 
and stabilizer. 

• A pair of laboratory gloves. - The developing agent in Agfacolor Paper 
Developer does not cause eczema, as is frequently the case with pro
cessing chemicals of this kind, but other constituents of a processing 
solution may lead to skin irritations in the case of persons with a very 
sensitive skin (e.g. the alkali of the developer or formalin of the stabilizing 
bath). It is therefore highly advisable to wear rubber gloves for print pro
cessing as well. 

• A hard type of blotting paper on which to lay out prints to dry if they are 
dried without using heat. 

• A print dryer with a glazing sheet for drying prints under heat or giving 
a high gloss. 

• A viscose sponge for removing surplus water from prints before laying 
them out to dry. 

• A darkroom lamp fitted with an Agfa Safelight Screen No. O 8 (formerly 
166 M). Make certain, as for the negative process, that the lamp only has 
a 15 watt bulb and that it is at least 30 inches away from the work bench. 

The following items of equipment are not absolutely essential but nevertheless 
recommended in order to save time and materials where a good deal of 
work is done: 
• A voltage stabilizer for compensating fluctuations in the mains supply. 

• A special exposure meter of the kind made by Messrs. Gossen, Erlangen. 
The Agfa Variomat is especially recommended where large numbers of 
prints are produced. The Variomat, a combination of an enlarger masking 
frame and automatic exposure control system, saves the rather tedious 
calculations of the exposure needed with different filtering. 

• Agfa colour head with subtractive mass-coloured glass filters for 
continuous filtration from 0-200. When used in conjunction with the Agfa 
Variomat the colour head permits an extremely economical working 
method, even with enlargements requiring individual attention. 
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• A daylight type light source if filtering of test strips and of prints frequently 
has to be judged in the evening (e.g. Osram HNT or Philips daylight type 
fluorescent tubes). 
An important point to note in connection with enlarger lamps is that the 
colour temperature of the bulbs greatly depends on the voltage. A fluctu
ation of 10 volts has the same effect as a filter of 10 density un its. It is 
therefore recommended that a voltage stabilizer should be connected up 
between the power socket and enlarger. 
The colour temperature of enlarger lamps also changes after they have 
been in use for some time. 

Filters for subtractive colour correction 
Separate filters 

The effect of a filter is not only dependent on the specific property of the 
filter itself but also on the spectral energy distribution of the light with which 
it is used. 
Agfa-Gevaert printing filters are very well adjusted to the types of lamps used 
in normal enlargers. They therefore ensure optimum colour correction. The 
following table contains a list of available Agfacolor printing filters. 

Fig. 7 Agfacolor subtractive correction flltera 
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Fig. 8 Absorption curves for yellow, magenta and cyan correction llltera 
The yellow, magenta and cyan correction fillers are marked with the letters Y (yellow). M (ma
genta) and C (cyan). These letters are followed by a number between 5 and 99 denoting the 
colour density (99 represents the maximum density of 100), graduated In steps of 5 units. The 
Y, M and C filters are adjusted so that the combination Y 99 + M 99 + C 99 gives a neutral 
correction of density 0.80. 
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Agfacolor correction filters 

Densities 
Sizes 

Filter colours Colour in cm 

Mask substitute filter (ME filter) 7 x 7 
(glass) 12 x 12 
for Colour Positive Film M 16 x 16 
and Colour Paper MCN 30x 30 

Separate printing filters 
yollow (Y) ) 

( 
0~10 ro ) 

( 
7 x 7 

{glass) magenta (M) 30/40/50 12 x 12 
cyan (C) 60/70/80 16 x 16 

90/99/200 23x 23 
30x 30 

Sets of printing filters yellow (Y) 05/10/20 7 x 7 
(glass) 30 40 50 12 x 12 

60 70180 16x16 
90/99 

magenta (M) 05/10/20 7x 7 
30/40/50 12 x 12 
60/70/80 16 x 16 
90/99 

cyan (C) 05/10/20 7x 7 
30/40/50 12 x 12 
60/70/80 16x 16 
90/99 

Agfacolor gelatine yellow (Y) 05/10/20 } { 7x 7 
printing filters magenta (M) 30/40/50 12x 12 
(separate filters) cyan (C) 99 

Set of Agfacolor gelatine 7 x 7 
printing filters ' ) 12 x 12 

0

) A set consists of 8 filters each In the colours yellow (Y), magenta (M) and cyan (C); the available 
densities In each colour are 05/10/20/30/40/50/2 x 99. 

Colour head 

Fi ltering with the colour head is a much more sophisticated method than 
using separate fi lters. 

With this item of equipment it is possible to correct co lour fl uctuations by a 
system of continuous filtration from Oto 200 in all 3 colours. 

An add itional advantage of most colour heads is that the fi lters used in them 
do not fade. A new forced venti lation system available as an extra increases 
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the life of the lamps, particularly when long exposures are frequently involved 
(fo r big en largements). An i lluminated setting scale makes it possible to 
adjust colour filters in a darkened room. 

Operating principle of the colour head 

On the front panel of the colour head there are contro l knobs with colour
illuminated scales for the 3 colours yellow, magenta and cyan. Colour 
densities from 0 to 99 can be set continuously by turning these knobs. In the 
event of a filtration exceeding 100, one of the 3 knobs arranged in the centre 
of the front panel is pulled out to introduce a filter of colour density 100 in the 
required colour. 
The illumination system of the colour head consists of a concave reflector, 
the projection lamp, a three-element condenser with heat filter and a re
flection mirror. 
The Agfa colour head was developed specially for the Agfa Varioscop but it is 
also very suitable for use with many other enlargers of well-known makes. 
Suitable adapters are available from the manufacturers of the enlargers. 

Fading of printing filters 

Occasional maintenance of darkroom equipment and enlargers is, of course, 
most important. 

Fig. 9 Agfa colour head, a control unit for continuous subtractive filtering of c olour negatives 
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During this routine work printing filters should be specially examined to see 
whether their density may have changed after a while due to heat and re
action of light. 

It is widely known that all dyes sooner or later fade, which also applies to 
yellow, magenta and cyan filters. If the filters from a set of printing filters are 
placed alongside each other on a sheet of wh ite paper it will sometimes be 
found that the filters used most frequently (usually the densities 05, 10 and 
20) have weaker colours than should be the case for their density (usually 
recognized by the fact that the centre of the filter is not as dense as the 
marginal zones). These filters must be replaced as an exact assessment of 
filters would otherwise be impossible. The differences in the colours of a 
complete set of filters used continuously for 3 to 4 years are likely to be so 
marked that they must be completely replaced. 

Agfacolor paper 
The Agfacolor paper needed for making prints is availab le in the fo llowing 
sizes and packing units : 

Sizes and packing units of MCN 111Type 7 

MCN 111 Type 7 
I 
I Size II No. of sheets 

31/2" x 5" I II 100 

41/ 2" x 57/ 8" I ii I 100 

5" x 7" I 25 !I I 100 

7" x 91/ 2" I 10 !I I 100 

8" x 10" I 10 11 50 I 100 

10" x 12" I I I 50 

12" x 16" I 10 I I 50 

16" x 20" I 10 I I 50 

20" x 24" I 10 I I 25 

22" x27" .~L- j __ l 25 
II 

Agfacolor MCN 111Type7 

The overall sensitivity of MCN 111 has been adjusted to the rather higher 
printing density of masked negatives. At the same time sensitivity to blue and 
green has also been greatly increased. Low density filter corrections and 
relatively short exposures are obtained despite the orange colour of the 
mask. 
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MCN 111 paper can, however, be used just as successfully with unmasked 
colour negatives provided a mask substitute filter is used in the filter drawer 
when enlarging. This filter has an orange colour corresponding to the colour 
of the mask in CNS film. If a mask substitute filter is not available, successful 
results can be achieved by using an unexposed but developed CNS film 
placed in position over the unmasked negative. Agfacolor Paper MCN 111 
Type 7 is therefore the universal paper for all masked and unmasked colour 
negatives. 

Agfacolor paper for large-scale users 

Apart from Agfacolor Paper MCN 111 Type 7, Agfa-Gevaert produce other 
kinds of colour paper adapted to the special requirements of large-scale users 
and supplied in most cases in rolls only. A special paper deserves mention 
in this respect; it is Agfacolor Paper MCS 117 Type 4, which is also available 
in sheets. 

It is not intended to deal in further detail in this booklet with the processing 
of MCS 117 Type 4 as this paper cannot be processed in baths at 20° C 
(68° F) and another bath sequence is required. 

Further details can be obtained from the Agfa-Gevaert Laboratory Publi
cations which deal with negative, positive and reversal processing techniques 
for black and white and colour materials, and are issued in a loose-leaf 
binder. Supplements and amendments to these publications and brochures 
are issued as and when necessary. These Laboratory Publications can be 
obtained direct from the Agfa-Gevaert distributor of the respective country. 
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Darkroom lighting 
Agfacolor papers are highly sensitive and therefore require a rather subdued 
form of darkroom illumination (darkroom safelight screen 08). 
Even if your darkroom illumination is correct (15 watt lamp 30 inches away), 
Agfacolor paper should not be exposed to darkroom lighting, prior to devel
opment, fo r more than about 3 minutes, otherwise the prints wi ll have colou r 
casts, th is usually being apparent from a more bluish colour in the highlights 
than in the medium and darker sections or shadows; a colour cast of th is kind 
cannot be corrected by filtering and is known as "see-sawing". In extreme 
cases of over-long exposure to darkroom lighting a bluish fogging of print 
whites also occurs, this being particu larly noticeable in the unexposed print 
margins or very light parts of the image. Darkroom l ighting which does not 
have incandescent lamps but discharge lamps (e.g. sodium vapour lamps) 
as its light source should not be used when processing Agfacolor papers. 
Th is is because they do not offer adequate safety against the two errors 
mentioned above, despite the fact that they give better light in the darkroom. 
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Fig. 10 Absorption curve of darkroom aafellghl screen 08 

Storing Agfacolor paper 
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Unopened packets of Agfacolor paper should be stored in a cool, dry room. 
MCN paper should in all cases be kept in a refrigerator at about 2-10° C 
(35-50° F} unless it is only kept for a few days. In this event make quite 
certain that the packet of paper is removed from the refrigerator early enough 
before it is opened (about 2 hours before starting work}, so that the paper 
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can become adjusted to room temperature, otherwise the papers would 
become moist and useless due to condensation. 
It is rather risky to return partly used packets of paper to the refrigerator, 
even if the packets are properly closed. If there was high atmospheric 
humidity (rainy weather or fog) on the last day you used the paper, it Is quite 
possible that some of that very moist air might gain access to the packet. 
When the packet cools in the refrigerator some of this atmospheric humidity 
condenses inside the packs so that the papers become moist and useless 
more quickly than they would if kept outside the refrigerator. It is therefore 
advisable only to lay in stocks of paper to meet your probable requirements, 
i.e. preferably to use several small packets containing 10 or 25 sheets 
(naturally having the same emulsion batch number). Small packets can always 
be left unopened in the refrigerator until just before you need them and can 
be used up in a relatively short time. It should be noted that the red carton 
outer packing (without the black protective paper) does not provide sufficient 
protection against extraneous light. Exposed or unexposed papers should 
not therefore be placed in the carton without the additional protective paper 
if the packet is likely to be exposed to bright light. 

Chemicals for print processing 

Considerable simplifications have been made in recent years in the pro
cessing of Agfacolor prints, particularly with regard to the baths required and 
the processing times. This latter point applies particularly to the processing 
of Agfacolor paper at 25° C (77° F). Further details of this method are given 
on page 40. The set of chemicals required for processing paper (Pa kit/K) 
consists of the following baths which can also be obtained separately (packets 
to make 1 litre, 5 litres and 35 litres working solution respectively): 

• Agfacolor Paper Developer 60 (Code Pa 1/60) 
• Agfacolor Stop-Fix Bath K (Code PPa 11/K) 
• Agfacolor Bleach-Fix Bath K (Code PPa 111/K) 
• Agfacolor Stabilizing Bath (Code Pa VI S) 

The Bleach-Fix Bath K and Stabilizing Bath are supplied together in a 
combined pack. 
One litre of Agfacolor Paper Developer 60 is sufficient to process about 
0.5 sq. m. Agfacolor paper. The following table shows the working capacity 
of 1 litre paper developer as applied to various print sizes. 
The other baths of the Agfacolor paper process have about three times this 
working capacity (approx. 1.5 sq. m.) so that the numbers of prints shown 
against the various sizes in the same table can be processed with them. This 
table will also be of assistance to you in calculating exhaustion of the baths 
when processing several sizes of prints at the same time. In such cases do 
not forget to count your test strips as well. 
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Working capacity of processing baths 

Working capacity 
Print size sq. m. per sheet (sheets per litre) 

Developer Other baths 

31/2" x 5" 0.011 II 50 It 150 

41//' x 51/a" 0.015 II 35 1r 100 

5" x 7" 0.023 II 22 !I 65 

7" x 91/2" 0.043 II 12 ii 35 

8" x 10" 0.052 II 10 !I 29 
---

10" x 12" 0.072 II 7 I 20 

12" x 16" 0.120 II 4 I 12 

16" x 20" 0.206 II 2.5 ~ I 7 

20" x 24" 0.305 II 1.6 ii 5 

Fig. 11 Agfacolor paper processing chemicals 
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After making up Paper Developer 60 it will keep in its unused state for about 
4 weeks provided it is stored in tightly stoppered bottles filled right to the brim. 
However, once it has been used, it should be used up within a few days; its 
keeping properties are affected not only by the quantity of paper already 
processed in it but also by the extent to which air reacts on it when it is in use. 
This means that fresh developer will have to be prepared more frequently than 
the other processing solutions, apart from the fact that the lower working 
capacity of Paper Developer 60 in any case makes this necessary. 

Agfacolor Film Developer S is not suitable for processing paper since print
ing filters will not yield neutral prints or enlargements in all parts of the 
image. Developers of other composition or origin are also unsuitable for pro- · 
cessing Agfacolor paper. Of course, every developer -containing a colour 
developing agent yields "coloured" prints but; when using chemicals of 
another make, you will very soon find during filtering that it Is not only diffi
cult but practically impossible to find a common filter combination for the 
light and dark parts of the image. If the colours in the hightlights of the print 
are correct they fluctuate considerably in the shadows; no improvement is 
achieved by changing the printing filters as conditions are then soon reversed, 
in other words the prints "see-saw". In this way you waste time and materials 
without seeing any acceptable results for all the work you put in. 

Stablllzlng bath 

The last solution used in print processing is a stabilizing bath to which 
formalin has to be added in addition to the chemicals from which It Is made 
up. Formalin is obtainable as a 40 % solution from chemists and druggists 
and 60 ml of this solution should be added to each litre of stabilizing bath. 
This addition of formalin ensures that developed prints do not stick or melt 
when they are dried on a glazer; formalin also improves the whites of prints. 
Its proper use is very important in achieving good print quality and should 
not therefore be omitted, despite the unpleasant odour of solutions contain
ing formalin, even if you do not intend to use heat for drying your prints. 

The formalin vapours given off by prints when using heat to dry them are 
rather unpleasant and it is therefore best to dry prints in a well aired room. 
In addition, a small window extraction fan of the relatively inexpensive type 
supplied for kitchens and living rooms can be purchased. 

The hardening effect of the formalin added to the stabilizing bath is sufficient 
for drying prints on the usual types of flat-bed glazers that reach a 
temperature of about 80° C (175° F). However, on the smaller types of print 
dryers this temperature may frequently be exceeded, particularly if the dryer 
is heated for longer periods without using it. This may also cause partial 
melting of the emulsion layers and a rough appearance in the more continous 
parts of the image reminiscent of coarse negative grain. An unsatisfactory or 
uneven gloss caused by the formation of small dull specks or spots is another 
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indication that the glazer is too hot. These faults can, however, be avoided If 
the print dryer is switched off during breaks in drying. Another way of avoid
ing excessive drying temperatures on flat-bed glazers is to use a small item 
of equipment connected up between the power socket and glazer which 
switches the current on and off at intervals set as required. With this 
apparatus it is possible to maintain practically any required drying tempera
ture at a consistent level. 

Making up solutions for print processing 

When preparing working solutions from processing chemicals you should 
also keep exactly to the instructions for use printed on the packets; these are 
repeated below and represent the position in the autumn of 1971: 

Agfacolor Paper Developer 60 

Pour in succession the contents of the bags marked Pa 1/60-A 1 and -A 2 into 
either 800 ml, 1 litre, 4 litres, 20 litres or 28 litres of water at about 20° C 
(68° -F), stirring weU and avoiding air bubbles. The chemicals do not dissolve 
completely. Afterwards add the contents of the bag marked Pa 1/60-8, stirring 
slowly. When the chemicals have dissolved, add water to make 1 litre, 5 litres, 
25 litres or 35 litres. The resultant solution is clear and has a light yellow 
colour. After preparation the developer is ready for immediate use after 
adjusting to a temperature of 20° c ± 0.5° c or 25° c ± 0.3° c. 

Agfacolor Stop-Fix Bath K (PPa 11/K) 

Dissolve the contents of bag PPa 11/K-A in 800 ml, 4 litres, 20 litres or 28 litres 
of water at about 40° C (104° F), stirring well. Afterwards stir in the contents 
of bag PPa 11/K-8. When the chemicals have dissolved, add water to make 
1 litre, 5 litres, 25 litres or 35 litres. The resultant solution is clear and colour
less and is ready for immediate use at 20° C (68° F) or 25° C (77° F}. 

Agfacolor Bleach-Fix Bath K (PPa 111/K) 

Dissolve the contents of bag PPa 111/K-A in 800 ml, 4 litres, 20 litres or 28 litres 
water at about 40° C (104° F), stirring well. Then stir in the contents of bag 
PPa 111/K-B. When the chemicals have dissolved, add water to make 1 litre, 
5 litres, 25 litres or 35 litres. The resultant solution is clear and has a reddish
brown colour. It is.ready for immediate use at 20° C (68° F} or 25° C (77° F}. 

Agfacolor Stabilizing Bath (Pa VI S) 

Dissolve the contents of the packet in 1 litre, 5 litres or 25 litres of water, 
stirring well. After adding 60 ml, 300 ml or 1500 ml formalin (400/o} the solution 
is ready for immediate use at 20° C (68° F) or 25° C (77° F). 
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Exposing the first test strip 

Colour enlarging is like black and white work in that the correct exposure has 
to be determined, and in colour printing this is the exposure when not using 
any correction filters. For the first few attempts a correctly exposed negative 
featuring an everyday subject taken in daylight should be chosen. In this way 
it is always possible to compare the colours of the print with the true colours 
and then undertake the necessary corrections when filtering. The ideal 
situation is, of course, one in which a grey surface is included in the trial 
exposure. This can usually be done by allowing someone to hold a grey board 
or possibly a piece of grey cardboard measuring about 12 x 16 inches. An 
exposure is then made in daylight. By means of a neutral value a neutral 
print can be obtained easily and accurately, as will be explained later. 

The negative from which a print is to be made should be placed in the 
enlarger and the required enlargement scale set. In order to determine the 
exposure needed, which will of course be governed by the enlarger itself and 
the scale of enlargement chosen, arrange a test strip of paper in the masking 
frame. If a set of Agfacolor gelatine filters is later used for filtering, the two 
cover glasses should be inserted in position in the filter drawer. The 10 % 
Increase in the exposure necessary for each sheet of glass is then embodied 
in the basic exposure. The first test strips should then be exposed at different 
intervals of time. This is done by covering the test strip with black cardboard 
so that only a strip about 3'4'' wide remains, and then giving an exposure of, 
say, 2 sec. Afterwards the cardboard should be moved another 3'4'' and a 
further exposure of 2 sec. given. 

This is repeated until about 6 strips have been exposed, after which the 
correct exposure can usually be picked out. 

Test strips (naturally using the paper from the same packet from which the 
paper is taken for the final enlargement) should always be large enough to 
include important parts of the subject containing critical colours. In portraits 
these would be the flesh tones, or pastel shades in clothes, the blue of the sky 
in landscapes and particularly the grey board in the test exposure already 
mentioned above. 

The method of making the test exposure with exposure meters or with the 
Variomat is described in the appropriate instructions for use. 

In principle one should make a practice from the outset of noting with a soft 
pencil on the back of the test print all facts such as the exposure and filtering. 
Under no circumstances should an indelible pencil or ball pen be used for 
this purpose as they soil the apron of the print dryer, mark off on to other test 
prints or leave marks which are visible on the emulsion side. 
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Processing the first test print 

After having prepared the solutions needed for processing prints strictly in 
accordance with the instructions, and adjusting them to a temperature of 
exactly 20° C (68° F) or 25° C (77° F) (see table on page 41 for temperature 
tolerance) they should be poured into their respective dishes. The darkroom 
should also be kept as near as possible to a temperature of 20° C (68° F) as 
this helps to maintain the temperatures of the processing solutions at a 
constant level. Be careful about using electric heaters with visible elements 
as these may fog the colour paper. The photographic trade supplies heated 
dishes or dish warmers which are sufficiently constant in maintaining the 
temperature. This also applies to the 25° C (77° F) process. 

After putting on rubber gloves and overalls or an apron, processing can be 
started in the order described below. (The times mentioned relate to the 20° C 
[68° F] process.) 

• Place the separate test strips in the developer in quick succession and 
agitate them continuously in the dish for 5 minutes. It is best to grow 
accustomed to a certain agitation rhythm which should be maintained 
during processing so as to ensure a thorough and uniform action. In 
addition to temperature and development time, the intensity of agitation 
also has a marked effect on density and colour quality of prints, as already 
mentioned in more detail on page 42. 

• Remove the test strips quickly from the developer, allow them to drain off 
well and wash thoroughly in running water at 14-~0° C (57-68° F) for 
21/2 minutes. A separate dish must be used for this wash and no test strips 
or prints from other solutions should be washed in this dish either at the 
same time or on some other occasion, otherwise faults are likely to occur 
in the form of uneven, patchy blue discolourations. 

• After the wash immerse the prints in the Stop-Fix Bath K for 5 minutes, 
agitating them well. The papers should be transferred singly from the wash 
to the stop-fix bath, particularly in the case of bigger print sizes, and 
should be agitated particularly well in the solution during the first minute. 
This treatment dissolves the sensitive siver salts out of the emulsion layers 
of the Agfacolor paper and thus enables further processing to be carried 
out in white artificial light or subdued daylight. 

• After the stop-fix bath allow the test strips to drain off well and transfer 
them straight to the Bleach-Fix Bath K without washing them. This bath 
oxidizes the metallic silver to silver halide and converts it to a water
soluble compound, leaving only the pure dye in the {mage. Test strips 
should also be agitated thoroughly in the bleach-fix .bath. The processing 
time In this bath is 5 minutes. 
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• After the bleach-fix bath wash thoroughly in running water for 10 minutes. 
See that the tap water is not colder than 14° C (57° F), otherwise chemicals 
from preceding solutions cannot be removed quickly enough from the 
emulsion layer. In the winter, when water temperatures are low, the water 
must be adjusted to the correct temperature. If the temperature of the 
water cannot be raised sufficiently and kept at a uniform level by means 
of a hot water boiler and mixing valve the wash can be carried out with 
standing water adjusted to the correct temperature. In this case the water 
should be changed frequently, every 2 minutes. 

In the case of test strips made chiefly to arrive at the correct exposure and 
not for assessing colours, time can be saved by omitting the remaining pro
cessing operations following this wash. However, test strips or prints made 
for the purpose of judging colour balance must pass through the final bath 
that follows (stabilizing bath . containing formalin) and be dried. There is 
usually a difference between the colour of the wet and dry print. MCN 111 
type 7 is rather more cyan in colour when dry (about 5-10 filter units). 

• After washing the test strips or prints, let them drain off well and then 
immerse them in the stabilizing bath containing formalin. The prints must 
be left in this solution for 5 minutes and agitated well. - The stabilizing 
bath improves the purity of print whites and renders prints more resistant 
to light while the formalin hardens the emulsion layers sufficiently for the 
prints to be dried under heat. Prints should not be washed again after 
passing through the stabilizing bath as the formalin does not take effect 
in the bath but on the hot glazing drum. 

• Allow the prints to dry off thoroughly, wipe them on both sides with a soft 
viscose sponge and place them either on blotting paper or on a print 
dryer. The emulsion side 2! the prints should face the glazing plate or 
apron of the dryer, depending on the surface finish desired. Prints dried 
naturally should always be arranged emulsion side downward (see 
page 35). 

• Colour prints can also be dried after glazing to give a matt surface which 
in many cases enhances their appearance. This is done by treating the 
prints with Agfacolor matt anti-fading varnish, further details of which are 
given on page 59. 

A table of the various processing stages for the processes described above 
will be found on page 41. 
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The 25° C (77° F) process 

In the method so far described reference has deliberately been made to the 
20° C (68° F) process, although the trend among photofinishing firms is to 
quicker processing at higher temperatures which have already reached 25° C 
and 30° C (77° and 86° F), while some firms even process at 35° C (95° F). 
This means that papers have to be adjusted accordingly to these conditions, 
which is why the 25° C process has now been adopted for some time as the 
standard method instead of the 20° C process. 

The 20° C process Is still mentioned in this manual because the difficulty of 
keeping the temperature at a constant level of 25° C is too much to expect 
of a beginner to Agfacolor processing in our latitudes. The fact should also be 
mentioned that slight fluctuations in the development time or intensity of 
agitation are much more noticeable at a higher temperature and correspond
ingly shorter processing time. The 25° C process would therefore raise 
problems which might seem insuperable to the beginner, although the small 
differences in balance from 20° C to 25° C (slight see-sawing) can only be 
detected by someone with wide experience. 

At a bath temperature of 25° C the processing time is only 18 minutes and is 
therefore very little longer than when processing black and white materials. 
Times and temperatures must, of course, be adhered to very exactly in the 
25° C process. The room temperature will seldom be 25° C (or a few degrees 
above) to allow the temperature to be maintained at a constant level without 
difficulty - particularly the temperature of the developer. This is where dish 
warmers, some of them featuring progressive heat control, are very useful. 
Alternatively, some thermostatically controlled dishes can be used, i.e. dishes 
with built-in heating of the base and a thermostat to control the temperature. 
Both items of equipment can be obtained from the photographic trade or 
direct from the manufacturers. 

The table on page 41 also provides all the processing data for the 25° C 
process described above. 
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Processing of Agfacolor Paper MCN/Type 7 

20° C and 25° C processes 

Agfacolor bath Code 
20° C Process 

Min. oc 

Paper Developer 60 Pa 1/60 5 20±0.5 

First Wash 1) 21/2 14-20 

Stop-Fix Bath K PPa 11/ K 5 18-20 

Bleach-Fix Bath K PPa 111/ K 5 18-20 

Final Wash 10 14-20 

Stabilizing Bath 2) Pa VI S 21/2-52) 18-20 
containing formalln 

Total processing time 30 

Notes: 

25° C Process 
Min. oc 

3 25±0.3 

13/• 14-20 

13/.i 18-25 

31/2 23-25 

51/ • 14-20 

13/. 18-25 

17 

1) The first wash Is a part of processing proper and must therefore be kept as consistent as 
possible with regard to time and temperature. The temperature of the water can be chosen 
freely within the stated temperature range according to the results of sensltometrlc tests 
(a higher water temperature results in more Intense subsequent development, and vice versa). 
Once the temporature of the water has been adjusted ii must be maintained to an accuracy of 
± 1° c. 

2) An addition of 6 ml formalin (40 °/o) per l itre stabilizing bath is necessary to harden prints and 
stabilize the colours when glazing on rotary dryers (emulsion lacing the drum). Prints should 
not be washed again alter treatment in the stabilizing bath. 
The above processing Instructions also apply to the less sensitive type of paper CN 111 
earmarked for cancellation. 
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Colour correction filters 

In principle the working procedure so far described does not differ from the 
production of black and white prints but a new factor in addition to determin
ation of density in black and white photography is colour correction filtering. 
Integration to grey, colour balance and determination of filter densities are 
all new terms which must be explained in detail in order to gain a better 
understanding of the subject matter. Colour photography would be a great 
deal simpler if the human eye, which registers what it sees in a subjective 
manner, were not faced with the objective colour film. This problem re
presents the basis of many discussions of colour photography. 

A wall that is seemingly white in daylight at any time of the day will, to the 
colour film, "appear" redder or bluer on various occasions, depending on the 
different colour temperature of the light source, and will accordingly be 
recorded as such. In the final print one naturally wishes to see a white wall 
again, as the eye detects the so-called deviation from "white" - due to the 
possibility of comparison with the area immediately surrounding the print. 
It has to b~ filtered in order to obtain a "neutral" print. 

Colour casts 
In order to obtain the impression of correct colours in a print these must be 
reproduced in certain proportions, i.e. integration to grey must be achieved. 
This colour balance is not automatically obtained in the negative-positive 
process as the following factors influence colour rendering: 

• Production tolerances a!'ld age of the emulsion 

• Composition of the light source (colour temperature) during the exposure, 

• Under-exposure and over-exposure of the negative, 

• Colour bias of the camera's lens, 

• Colour temperature of the enlarger's illumination and optical system 
(colour temperature of the lamp, inherent colour of glass parts such as the 
condenser, negative carrier and lens), 

• Processing (temperature, time, intensity of agitation and exhaustion of the 
developer). 

Any change in one of these factors can affect colour rendering. This deviation 
from colour balance - referred to in photography as a colour cast - is 
noticeable over the entire surface of the print, that is to say one or two of 
the three emulsion layers have formed more dye than the others. From this 
it is possible to establish the following filtering rules which, once one is 
familiar with them, allow colour casts to be corrected without difficulty. 
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Filter Rule 1 : 

A colour cast Is removed by a filter of the same colour. 

If a magenta cast is involved you will have to insert a magenta filter in the 
enlarger. In the event of a yellow cast a yellow filter would be used and a 
cyan filter for a cyan cast. The following system has been adopted for 
designating the various filter combinations: 

Under the subtractive filtering method the three fi lter colours are used in the 
strict sequence yellow, magenta and cyan. It is in this order too that the filter 
combination is noted, the filter colour not used being denoted in each case 
by a line. Accordingly, a filter combination of 20 yellow and 40 magenta 
density units would be described in the following way: 20 40 - . Similarly, a 
filter combination of 10 magenta and 20 cyan density units would be written 
as-10 20. 

From the colour cast chart on pages 47 and 75 it will be apparent that all 
colours can be obtained by mixing the three colours yellow, magenta and 
cyan. From this the second filter rule can be derived: 

Fiiter Rule 2: 

Colours not Included In the fllter pack are obtained by combining 
two filters of different colours. 

In the section dealing with mixtures of colours it has already been mentioned 
that all colours of the spectrum can be produced with two filter colours. 
Conversely, all colour casts can also be removed with one filter or combin
ations of two filters. 

The following tab le summarizes these first two filtering rules: 

Colour cast of print 
or test strip 

yellow 
magenta 
cyan 
blue 
green 
red 

Printing filters required 

yellow 
magenta 
cyan 
magenta + cyan 
yellow+ cyan 
yellow + magenta 
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According to the Jaw on subtractive colour rrnxmg only one third of the 
spectrum is absorbed by each of the yellow, magenta and cyan filters. 
If all three fil ters are combined with each other the logical conclusion is that 
the entire spectrum must be absorbed. This means that a combination of all 
three filter colours would add up to a neutral density value which would 
simply cause an increase in the exposure. This brings us to another filtering 
ru le: 

Fiiter Rule 3: 

Every combination of three colour filters contains a neutral density 
value that does not exercise any filtering effect and must be sub
tracted from the total density of the filter combination. 

This neutral density is always represented by the smallest density occurring 
in the comb ination of three filters - the density 20 in the example in question. 
The number 20 must therefore be subtracted from each of the density values 
for the yellow, magenta and cyan filters : 

Combined filter densities: 30 60 20 
Neutral density : 20 20 20 

Final density combination: 10 40 

Another example : 

Combined filter densities: 15 50 30 
Neutral density: 15 15 15 

Final density combination: 35 15 

The question is now which filter densities must be used to eliminate a colour 
cast? That will depend on the extent of the colour cast and, the stronger it is, 
the more density or colour must the filter have. This brings us to the next 
filter rule : 

Fiiter Rule 4: 

The stronger the colour cast, the denser the filter. 

In addition to determining the nature of a colour cast (red, magenta or blue 
cast) it is, of course, also necessary to ascertain its extent. With strong colour 
casts it is very difficult to make an on-the-spot assessment of the correct filter 
density. For this reason it is always advisable to carry out three filter tests. 
You should first estimate the correct filter combinat ion and, proceed ing on 
this basis, make 2 to 3 test exposures with 10 filter density units Jess or, with 
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very marked colour casts, 20 filter density units less. Afterwards make another 
2 to 3 test strips with higher filter densities. With these lower and higher 
values it is usually possible to narrow down the correct filter combination so 
well that the colour cast can be removed completely when the next print is 
made. To provide newcomers to filtering with some idea of the different 
colour casts, the six main trends are shown in the il lustration on page 47. 
Colour deviations and the extent of the colour cast can be compared by 
means of the neutral density and colour chart, the flesh tone and blonde hair 
of the girl. At all events, it should be noted that a filter density which is too 
low will still reproduce the same colour cast in the next test strip, even if it is 
not as strong. If, on the other hand, the filter density chosen was too high, the 
original colour cast wil l not only be eliminated but also over-corrected and 
reproduced as a cast in the complementary colour. A print with a neutral 
balance can always be obtained by increasing or decreasing the filter 
density (see pages 51 and 52). 

The action of a filter is such that, accord ing to its density, it will always absorb 
part of the white printing light. Since filtering is not intended to alter the 
overal l brightness of our print, the total exposure must be prolonged accord
ing to the filter density used or should be suitably shortened if the filter 
density is reduced. The final filtering rule is therefore as follows: 

Fiiter Rule 5: 

Filters Increase the exposure according to their colour density. 

How, then, can this increase in exposure be determined? This is really quite 
a simple matter if use is made of the tables on pages 93 to 101. These tables 
include numbers for the various filter colours and filter densities which have 
to be multiplied by the best exposure obtained from your initial series of un
filtered test strips in order to compensate for the loss of light caused by the 
filters. The tables are arranged so that you can read off the correct exposure 
increase factor immediately for any filter combination occurring in practice. 
Th is applies both to individual colours such as magenta, and to combinations 
of two filter colours such as yellow and magenta. 

In the tables on pages 93 to 97 the top row of figures and the extreme left
hand column show filter densities for the individual colours, and the row 
below or next column shows the appropriate exposure increase factors for 
these individual co lours. 

The filter factors for a combination of two fi lter colours are given, in the 
section of the table enclosed by a thick line, at the point where the horizontal 
and vertical lines of figures for the densities of the appropriate colours 
intersect. This may sound rather complicated, but a few examples will soon 
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show that it is not at all difficult to use these tables. The abbreviations Y, M 
and C used in the tables stand for yellow, magenta and cyan respectively. 

Multiplication of the best exposure time determined with the zero test strips 
by the exposure increase factor will give the new, corrected exposure when 
using the printing filters, e.g.: 10 sec. x 1.2 = 12 sec. 

To facilitate practical work and thus arrive more quickly at the final exposure, 
this booklet embodies a table from which the new exposures resulting from 
the respective filter factors can be read. The Agfa Secarat Timer was used 
in arriving at these exposures. 

In practice filter values are frequently subtracted from existing filterings and 
for this reason the table includes, in addition to the multiplications, the values 
obtained by dividing the factors by the exposures. 

The table can, of course, also be used for timers scaled differently to the 
Secarat Timer. In this case the times in the table closest to the time on the 
other timer are used, or the average of the next highest and lowest times in 
the table is taken. 

The converted times in the table have not been altered to the times of the 
Secarat Timer. Values can therefore be rounded either upwards or down
wards according to the value that can be set on the timer used. 

If the separate filter densities forming the combination of printing filters 
contain a 05 density, this is first disregarded in arriving at the exposure 
increase factor. In the table you therefore look for the next smallest tens 
digit (for instance, with a filter correction of 15 - - this would be the value 
10 - -). Only after multiplying the zero print exposure by the relevant factor 
(e.g. 10 seconds x 1.1 = 11 seconds) is the new exposure increased by 10 % 
(in our example this would mean 11 seconds + 1.1 seconds = about 12 
seconds) to give the final exposure. This 10·% increase applies to every 05 
filter density and to all filter colours; in a filter combination af 15 35 - an 
addition of 2 x 10 % would therefore be necessary after determining the 
exposure increase factor for a filter combination of 10 30 - and multiplying 
the zero print exposure by that factor. 

Another point to note is that the filter factors in the tables on pages 93 to 96 
have been calculated on the basis that filter densities above 50 are always 
made up from the smallest possible number of filters (e.g. a density of 70 
from 50 + 20 or 30 + 40, but not from 1 O + 20 + 40). That is why the vertical 
column and horizontal row of the tables 93 to 95 show how many individual 
filters must go to make up the filter combination if the filter factors are to be 
correct. 

Fig. 12 Colour cast chart 
Grouped around the neutral or correctly filtered print In the centre are 6 prints from the same negative 
with various colour casts corresponding In each case to the filter densities shown In brackets. Further 
casts of different Intensity and colour related to a neutral density value are reproduced on page 76. 
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Magenta - 50 - Green 50- 50 

Red 5050- Yellow50- -



Under practical working conditions it is always found that determining the 
colour cast is the main difficulty in colour printing. 

Effect of lighting conditions 

The colours of a test filtering or print appear different according to the colour 
temperature of the viewing light. A print adjusted to a neutral colour balance 
in artificial light will appear hopelessly blue in daylight. In this case a 
compromise has to be reached and the prints must be adjusted to an average 
value. 

The best form of illumination for assessing correction filters is what is known 
as "average daylight", i.e. indirect lighting without any direct rays from the 
sun. However, this does not ensure a uniform colour temperature and it is 
therefore advisable always to assess prints at the same place in the room. 
Another alternative is to construct a lighting system closely resembling day
light (Philips fluorescent tube lamp type TL-F 65 W/55) and to use this spe
cially for filter assessment. This is particularly important in the winter when 
the hours of daylight are limited. 

Why should the lighting resemble daylight? An objective answer to this 
question is not possible but two important factors speak in favour of it. Firstly, 
most prints are viewed in daylight and secondly colour perception of the 
human eye is adjusted to daylight conditions. Moreover, the average viewer 
is more inclined to accept a print that tends to have warm tones. (Colour 
balance by daylight, viewing by artificial light naturally makes the print 
appear more yellow to red in colour.) 

If filter assessment is undertaken by artificial light make certain that there is 
no light of another colour temperature in the room so that your eyes do not 
have to keep on accommodating themselves to different lighting. A practical 
example of this is seen when one leaves a darkroom and quite a time is 
needed until colours can be determined exactly, even if the eye has already 
become accustomed or adapted to the brighter conditions. 

Apart from the correct colour temperature attention must also be paid to the 
correct brightness of illumination as the average eye cannot distinguish 
between colours so well in poor lighting conditions but is "dazzled" if the light 
is too bright, and then recognizes fewer colours. 

Fig. 13 Photo by Monika Wegler on Agfacolor CNS 
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From test strip to finished print 

On the preceding pages it was shown how to eliminate a colour cast of vary
ing intensity in your first test strips (zero prints). It is now intended to 
summarize again all the important points in practical work. 

A colour cast is removed by filters of the same colour and of corresponding 
intensity (density) to the cast itself. Until you have acquired more experience 
in estimating casts of this kind it is advisable to save time by exposing several 
test strips using the filter combination previously arrived at, also lower and 
higher filter densities in the same colour. The following is an example based 
on an estimated colour cast of 50 red density units (50 50-): 

10 red (10 10 -) } under-filtering 
30 red (30 30 -) 
50 red (50 50 -) estimated filtering 
70 red (70 70 -) } over-filtering 
90 red (90 90 -) 

For each of these filter densities it will, of course, be necessary to increase 
the exposure obtained from the first series of test strips without filters in 
accordance with the filter factor table (combination of yellow and magenta 
filters). 

As a newcomer to filtration one is often uncertain as to whether the colour 
cast really is a pure red or whether it may not be rather more magenta. To 

Fig. 14 Strip exposure for zero print, fllterlng (---) 



save time it is therefore best to prepare a further series of test strips using 
magenta filtrations. In this way you cover a wide scale of possible colour casts 
in one developing operation. Keeping to this example, the following magenta 
filter corrections would result : 

10 magenta (-10 -) 
30 magenta (- 30 -) 
50 magenta (- 50 -) 
70 magenta (- 70 -) 
90 magenta (- 90-) 

Here again suitable corrections of the exposure time obtained for the first 
test strips without filters are taken for these filtrations from the table on 
page 98. A note of the filter combination and corrected exposure should be 
made on the back of each test strip, using a pencil that is not too hard, but 
not a ball pen as it would leave marks on the prints. - Without making these 
notes it is afterwards impossible to tell the test strips apart. 

In the above example we have deliberately recommended you to expose your 
test strips at intervals of 20 filter units as this is a sure way of fixing the 
approximate density required to give the right correction for achieving a 
neutral print from the negative. Later on, when you have more experience 
with correction filters, you will probably be able to manage with fewer filter 
tests and come very near to the right fil ter correction for the colour cast in 
your very first test strip. 

Fig. 15 Test strip with marked fllterlng differences 
Under-fllterlng (40 70 -) estimated fllterlng (50 80 -) over-fllterlng (80 110 -) 



Avoid trying to develop too many test strips at one and the same time because 
uniform treatment of the individual strips in the processing solutions wi ll 
suffer and this w ill result, particularly in the case of the colour developer, in 
"inexplicable" fluctuations, faulty conclusions and repetition of the entire 
process. Once again it should be noted that the test strips should be ag itated 
in the same manner as the finished prints later. In pract ice it is often found 
that the smaller test strips are ag itated considerably more than is afterwards 
the case with the much bigger final prints. 

The test strips shou ld now be immersed in the developer and are then trans
ferred to the processing solutions which follow, as already described in detail 
on page 38. After the final wash and treatment in the stabilizing bath one of 
the developed test strips should already be extremely close to the neutral 
print desired, and with some luck one of the test strips may even have the 
right colours. In this case the tilt.er combination and exposure for th is test 
strip is applied to the full-size print without any changes. However, it is as well 
to mention that the colours of the test strip alter sl ightly during the drying 
process; a wet print always looks rather more reddish (about 10 filter units) 
than the same print after drying. Until you have acquired some practical 
experience w ith correction filters to enable you to estimate this difference 
when the print is still wet you should always dry test strips before assessing 
them. If an electrically heated print drier is used (see page 41) the extra time 
involved is not very great and it may save repeating the whole procedure. 

But even if you have not quite obtained the f inal colours after the second 
operation just described, the remaining work is really not so di fficu lt. In most 

Fig. 17 neutral filtered print .... 
Fig. 16 Test strip with finely graduated filtering 
Yellow cast (55 90 -) neutral print (65 90 -) magenta cast (65 80 -) 





cases the series of test strips will probably have narrowed down the correct 
filter combination sufficiently to allow estimation of the filter correction still 
needed. Then, in the next operation (after correcting the exposure to suit the 
new filter combination), it should be possible to make the final, full-size print. 
As an example, if the test strip given a filter correction of 50 red still has a 
slight reddish colour cast after drying, but the strip corrected with 70 red 
reveals a slight bluish-green cast, it can be deduced from this that the filter 
correction of 50 red was not sufficient but 70 red has overshot the mark 
("over-filtering"). By using a filter correction between these two values one 
is certain of success the next time. In the example in question this would 
mean using a 60 red correction filter, or a 55 or 65 red filter, according to the 
intensity of the residual colour cast. 

Among other things, it will not be possible to recognize clearly, and correct 
in a suitable manner, the colour cast of a print with regard to its colour 
composition until the neutral colour balance is approached. An intense "red" 
cast in the test strip can, for example, easily disguise the fact that a certain 
amount of blue may also be contained in the red and that, in the photographic 
sense, it is by no means a pure red but a mixture of red and magenta. How
ever, when a red correction filter is used and the neutral colour balance is 
approached more closely, the blue component which has not been corrected 
comes to light and can then be removed by using a suitable blue filter 
combination in addition to the pure red filter correction. If, therefore, the test 
strip corrected with a filter combination of 50 50 - still has a slight blue cast 
(e.g. with an intensity of-1010), a combination of red and blue filters will be 
necessary in order to obtain the final neutral print, for example 

50 50 - (50 red) 
10 10 (10 blue) 

50 60 1 o (total) 

Under filter rule 3 the lowest number is always subtracted from the filter value 
for a combination of 3 filter colours, in this case 10. This will then give the 
following picture for the final filter combination: 

Combined filter densities 
Neutral density 

Final density combination 

50 60 10 
10 10 10 

40 50 

After this, all that has to be done is to proceed on the basis of the best ex
posure from the first series of test strips and determine the corrected ex
posure time for the new yellow and magenta filter combination from the table 
on page 93. 

That covers the entire technique of using correction filters, apart from a few 
special cases which are mentioned briefly on pages 56 to 58, and it is really 
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not so difficult. The main thing is to keep strictly to the methods described 
and not, under any circumstances, allow yourself to be misled into guessing 
filter combinations and exposures instead of considering them carefully and 
calculating them exactly. 

The following table summarizes the procedure again from the first test strips 
to the finished print. 

1 st operation 
(test strips) 

2nd operation 
(test strips) 

3rd operation 
(full size print, 
further test 
strips only if 
deviating 
greatly from 
neutral value) 

Filter correction 

Without filters 
(zero print) 

Several filter 
corrections 
according to 
colour and in-
tensity of colour 
cast in the test 
strips from the 
1 st operation 

Filter 
combination 
again corrected 
from colour cast 
of best test strip 
from 
2nd operation 

Exposure 

Various 
exposures 

Exposure 
(based on test 
zero print 
exposure) 
corrected 
according 
to filters used 

Exposure 
(based on best 
zero print 
exposure) 
corrected 
according 
to filters used 

Result 

Test strips of varying 
density; one strip with 
best exposure. Colour 
casts usually in all. 

All tesr strips of correct 
density; colour cast 
reduced to varying 
extent. Colours of one 
strip very nearly or 
completely correct 

Final print of correct 
density and colour 
balance; further 
operation only 
necesssary in special 
cases 
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Special enlarging problems 

Changing to new paper 
The packet of paper may come to an end right in the middle of a run of work 
and a new packet of Agfacolor paper with another basic number then has to 
be opened. This sometimes means that it may not be possible to continue 
using the filter values and exposure times already established. Manufacturing 
conditions are such that different batches of Agfacolor paper vary slightly 
with regard to sensitivity of their three emulsion layers. These differences 
are, admittedly, small but they must be taken into account for practical 
purposes. Agfa-Gevaert have made the work of changing over to the new 
paper comparatively easy because each batch of paper is given a basic 
number before leaving the factory. This basic number is stamped on the 
outside of every packet of Agfacolor paper and consists of a triple 
combination of numbers of the kind used for marking printing filters. Packets 
of paper marked with the same basic number contain papers with equal 
photographic properties, which means that in general the filter combinations 
and exposures used for the paper in the old packet can be applied to the new 
paper. In special cases there may be a slight difference which is due to the 
fact that the dealer's or user's storage conditions may have been slightly 
different and the paper has undergone some change, even if both packets 
had the same properties on leaving the factory. Work is therefore made much 
easier by trying to purchase papers of the same or a similar basic number, 
preferably laying in a sufficiently large stock to cover requirements. If the 
faster Agfacolor Paper MCN 111 is not used up within 2-3 weeks of opening 
a packet, it should be kept in a refrigerator. 

But even if the basic number of the new paper does not agree with that of the 
old paper the new filter combination can be quickly discovered by means of 
the following little calculation: 

First subtract the basic number of the paper previously used from the filter 
combination last determined for your test strips or print; this gives you a 
figure that is only characteristic of the negative concerned and is not 
dependent on the paper used. 
Example: 

Old filter combination 
Basic number of old paper 
Difference 

50 50 
30 

20 50 

To this number the basic number of the new paper is then added (e.g. 
20 20 -), which gives the new filter combination: 

Previous difference 
Basic number of new paper 
New filter combination 

56 

20 50 
20 20 
40 70 



Of course a new exposure also has to be calculated for this new filter value, 
and for this purpose the correct zero test strip exposure of the old paper is 
taken as a basis; the overall sensitivity of different batches of Agfacolor paper 
is so consistent that no error of any importance is likely. However, to be on 
the safe side, it is best to make another series of test strips before continuing 
to make prints in the usual way from the new paper. 

When making changes of this kind from an old to a new basic number it 
sometimes happens that the old basic number cannot be subtracted from the 
last filter combination: 

Old filter combination 
Old basic number 

60 60 
30 10 

In such cases the old filter correction should be increased in value by adding 
sufficient neutral density to enable all the numerals of the lower row to be 
subtracted from the upper ones; in the example quoted this would be possible 
if a value of 30 (neutral density of 30) is added for each of the colours yellow, 
magenta and cyan to the old filter combination: 

Old filter combination 
Neutral density 

60 60 
30 30 30 

Old filter combination + neutral density 30 90 90 

It will then be possible to subtract the basic number of the old paper from 
this figure: 

Old filter combination + neutral density 30 90 90 
Basic number of old paper 30 10 

Difference 80 90 

The basic number of the new paper is then added to the above result in 
accordance with the example given on the previous page: 

Difference 
Basic number of new paper 

Total 

- 80 90 
20 20 

20 100 90 

Since this filter combination still contains a neutral density of 20 this must be 
subtracted: 

Total 
Neutral density 

New filter combination 

20 100 90 
20 20 20 

- 80 70 
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Change in scale of enlargement 
When the scale of enlargement is altered this not only affects the exposure 
but in some cases the filter combination as well. This should be borne in 
mind if, for example, the correction filter has been determined in the first 
place only for the 12.7 x 17.8 cm size (5 x 7") and subsequently a print 
measuring 18 x 24 cm (71/a x 91/2") or more has to be made from the same 
negative. 

A burnt-out lamp on the enlarger 
The enlarger lamp may burn out during a run or work and when it is replaced 
by a new lamp filter corrections and exposures determined for the old one 
will no longer be valid because the colour temperature of the old lamp will, 
in time, have changed and its light output have been reduced (it is an 
established fact that lamps become darker and yellower with age). In this 
case there is no way out of the difficulty and one has to start again from the 
beginning and make new test strips. 

With enlargers having over-run lamps it is advisable to use a series resistance 
so that adjl.lstment can be made with the lamp running on a reduced load, 
switching on the full voltage only for the actual exposure. This considerably 
extends the life of the lamp. 

Finishing the prints 

Retouching Agfacolor prints 
Like black and white prints, Agfacolor prints may be spotted and retouched. 
Dyes are suitable for this purpose. A few primary colours such as glossy 
yellow, glossy red ( = magenta), glossy blue { = cyan) and glossy black will 
suffice as intermediate hues are easily obtained by mixing in a suitable 
manner, much the same as with filters. The brush used for retouching dried 
prints should not be moistened too much otherwise the part of the print 
treated will turn red and make it difficult to assess the effect of retouching. 

Mounting Agfacolor prints 
Agfacolor prints can be mounted on cardboard in the same way as black and 
white prints, and this gives them greater firmness and keeps them flat. For 
this purpose it is possible to use dry mounting tissue. The method adopted 
is to use an iron of moderate heat embodying a temperature control, or 
preferably a dry mounting press. By following the instructions issued with 
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the dry mounting tissue it is then possible to mount prints without any 
difficulty. These dry mounting tissues are available in a wide range of sizes 
and also in rolls. 

Another successful method of mounting prints is with double-sided adhesive 
tape (dry mounting tape of the kind made by Messrs. Neschen, Buckeburg). 
This is particularly suitable for mounting work where the prints cannot be 
heated with an iron or in a mounting press. 

Prints can, of course, also be mounted by applying special acid-free liquid 
mountants which are made and supplied by various firms. This method is 
specially recommended for bigger enlargements consisting of several strips 
or sections as it allows the individual sections to be adjusted and brought 
into register for some time after applying the mountant. A general point to 
note when mounting prints is that surfaces such as chipboards, plywood 
sheets or cardboard should be completely free from dust as any unevenness 
in the surface or dust particles will afterwards be visible in the print or 
enlargement. 

Special care should be taken when using self-adhesive tapes and in wet 
mounting to see that no air bubbles form between print and mounting surface. 
The best way to avoid this is first to apply the print at one of its narrower 
sides and then gradually apply it to the mounting surface over its entire width, 
exerting only slight pressure. 

Finishing Agfacolor prints with lacquer 
The permanence of colour prints can be improved considerably by spraying 
them with Agfacolor Anti-Fading Lacquer. Without impairing the colours of the 
print this lacquer has the same effect as an U.V. filter which keeps harmful 
rays of light from the dyes. Agfacolor Anti-Fading Lacquer also protects the 
emulsion layer of the paper against the effects of moisture. Lacquering is 
ther~ore the best way to prevent colours from fading, particularly in ex
hibition prints which are frequently hung under adverse conditions. 

Agfacolor Anti-Fading Lacquer is supplied either as clear or matt lacquer in 
aerosol tins for direct spraying of the prints and in aluminium bottles for 
spraying with a gun or, in the case of the clear lacquer, for application by 
brush as well. The clear lacquer produces no change in the surface of dried 
prints and the glaze or gloss is maintained. The matt lacquer, on the other 
hand, gives the surface of the prints a dull, silky appearance which is 
particularly suitable for certain subjects such as portraits, and is also re
commended for exhibition prints since they can then be studied from any 
angle without causing reflections. 

This anti-fading lacquer is not difficult to spray on or apply by brush. The 
only point to watch is that the entire surface of the print is given as uniform 
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a coat as possible, that no drops or bubbles form on the print and no parts of 
the print are left unlacquered to give a patchy appearance. If prints are to be 
spotted out or mounted on cardboard this work must be done before applying 
the lacquer. Before lacquering unmounted prints they should be fixed to a 
level, horizontal surface by means of adhesive tape or drawing pins so that 
the prints do not curl during the process. Initial drying of the lacquer is 
complete after about 30 minutes but it is advisable to leave the print to dry 
out thoroughly in a dust-free room for several hours so that the surface is 
completely dry to the touch. When the coat of lacquer is absolutely dry it can 
be safely rubbed down with a moist cloth without damaging it in any way. 

If, for some reason or other, lacquering of the print should not succeed at the 
first attempt, the lacquer can be removed from the print if the surface is 
worked over several times with a linen rag well soaked in ethyl acetate 
(obtainable from chemists). 

N.B. Both ethyl acetate and the solvent of the Agfacolor Anti-Fading Lacquer 
are inflammable and the lacquer should therefore not be sprayed in rooms 
where there is a naked light. 

If properly used, the contents of a tin of Agfacolor Anti-Fading Lacquer are 
sufficient to spray about 15 prints 30 x 40 cm (11 3/ 4 x 153/ l ' ); with the 1 litre 
aluminium bottle at least 40 prints 30 x 40 cm can be lacquered. 

Fig. 18 Aglacolor clear and mall anti-fading lacquer In aerosol tins 
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Storing colour prints 

Provided that Agfacolor prints are treated in the proper manner in the Agfa
color Stabilizing Bath, permanence of the images is very good and they can 
be kept for many years. Despite this, the dyes forming the image are not 
absolutely fast to light, like most other dyestuffs we encounter in everyday 
life. Colour prints should not therefore be exposed to the direct rays of the 
sun for any length of time and, if colour enlargements are hung in living 
rooms, they should be on a wall not reached by the sun. Similarly, strong 
light from fluorescent lamps may cause quicker fading of the colours due to 
their high proportion of U. V. light rays. Moisture and heat also cause the 
colours to fade, which is why colour prints should, if possible, be stored in a 
cool, dry place, as is usually the case in living rooms. It is also important 
to see that only mountants free from acid are used for mounting colour prints 
in albums. In addition it is as well to make certain that the pages of the album 
or cardboard used for mounting do not contain any acid substances. 

Building up a print library 

Without in any way regarding orderliness in the print library as a fetish, some 
kind of system will, in the long run, be needed and some hints on suitable 
arrangement of such records should be given without allowing them to 
assume the proportions of a second profession or new hobby. In this respect 
considerable latitude is, or should be, allowed to meet individual require
ments. 

The main thing is to be clear from the outset as to how such a library should 
be built up. For those who specialize in landscape photography grouping 
would be different than for photographers who cover a number of different 
fields. But all systems of keeping records have one thing in common, the 
negatives must be numbered, that is to say coded, and filed in the same 
sequence. 

Coding, in the form of letters and numbers, may contain the following 
information: 

subject group 
consecutive numbers 
year photographed 
format 
type of film 

Subject group. Assuming that a library contains a large number of different 
subject groups, the following classification system, which has proved to be 
very suitable for the Agfa-Gevaert records, can be adopted. Letters should 
preferably be used for coding: 
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A = people (main group) 
AB = people outdoors (sub-group) 
ABB = people outdoors in winter (2nd sub-group) 
AC = people indoors 
AD = portraits, male 
AE = portraits, female 
AF = national costumes 
AH = mother and child photos 
AK = children 
AL = nudes 

Further division of the library into sub-groups can, of course, be extended 
according to its scope, and the following main groups lend themselves for 
further classification into sub-groups: 

B = sport, theatre, festivals 
D = landscapes 
E = architecture 
F = still life and other objects 
G = industry and technology 
H = railways, shipping, aviation 
K = art 

Another possibility for sub-division into different fields is demonstrated by 
the following list, the letters used in the previous example being replaced 
by Roman numerals. This arrangement Is intended more as an example of a 
journalistic library. 

I = geography of the country 
II = geography, foreign countries 
Ill = politics of the country 
IV = children 
V = catastrophes 
VI = art 
VII = agriculture 
VIII = public services, schools, legal matters 
IX = animals 
X = communications 
XI = family and society 
XII 
XIII 
XIV 
xv 
XVI 
XVll 
XVlll 

= 
= 
= 
= 
= 
= 
= 

science 
sport 
seasons of the year 
fashions 
religion 
trade 
Industry 

These main groups can also be sub-divided in many different ways. 
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Consecutive numbers, year photographed. It is important that a consecutive 
number should then follow as a means of designation. In order to keep these 
numbers as small as possible, a fresh start should be made from 1 every year, 
e.g. 380-71. This method of coding has another big advantage, namely that 
the year the photo was taken can be seen from the number. 

In most cases black and white and colour photos occur together and often 
in different sizes, but they are not always kept in the same file or box so that 
it is advisable to start the consecutive number from 1 for each size and each 
type of film. This provides a simple means of checking the completeness of 
a library. 

The final point is to find a suitable code for format and type of film. The 
following combinations of letters can be used for this purpose: 

K = B/W } 35 mm (24 x 36 mm} c = colour 
R = 8/W } roll film 
CR = colour 
p = B/W } sheet film CS = colour 

Storage 

Negatives: Transparent wallets have so far proved to be the best method of 
protecting negatives. Dry conditions are, of course, necessary for storing 
negatives as high atmospheric humidity increases the risk of attack by 
bacteria which can destroy a complete library in a relatively short time. 

It is not a good plan to place negatives between sheets of glass to protect 
them from possible damage during printing, nor should negatives be stored 
in a new cupboard which, according to the paint or stain used, may give off 
harmful gases that decompose negatives. 

Prints: Contact proof sheets should be made from all negatives to simplify 
the task of finding the desired negatives. 1 complete 35 mm or roll film can be 
printed on a sheet measuring 24 x 30 cm (91'2x113'4''). These sheets can then 
be kept in office files in a sequence either corresponding to the numbering 
of the negative library or according to subject groups. The numbering of the 
individual sheets must, of course, agree with numbering of the negatives. 
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COLOUR TRANSPARENCIES FROM 
COLOUR NEGATIVES 

In addition to making prints on paper from colour negatives it is often 
necessary to prepare transparencies from them either for projection or light 
boxes. This can be accomplished very simply with the new Agfacolor Print 
Film (colour positive film), particularly as the equipment and process are just 
as easy to handle as Agfacolor MCN paper. Compared with direct exposure 
on reversal material, prints made on Print Film have the big advantage that 
the results can be suitably corrected by filtering, further exposure, dodging 
or many different masking techniques. 
In principle the Agfacolor Print Film does not differ from the traditional 
papers such as Agfacolor MCN 111, a film base merely substituting for the 
paper support for the emulsion and the emulsion itself being adjusted to the 
special requirements of a transparency material. 
Small film formats should be developed in tanks with spirals or in small tanks 
equipped with sheet film racks, as films are much more likely to suffer 
mechanical damage if processed in dishes. Larger transparencies can be 
processed very well in rotary machines (see page 19). 
Exposure: Agfacolor Print Film is, like Agfacolor Paper MCN 111, balanced 
for masked negatives. The higher sensitivity to blue and green of this material 
permits very short exposures and usually low filter densities even with 
masked films. The unmasked CN 17 Universal Film can naturally be printed 
on this material without any difficulty provided a mask substitute filter is 
used. 
Darkroom lighting: Agfacolor Print Film is like MCN 111 Paper in that it should 
only be exposed very briefly to darkroom lighting. Over-long exposure to light 
is not immediately apparent as fog but first changes the gradation and colour 
balance, which is nearly always noticeable in see-sawing of the colours. 
Processing: In order to allow the shortest possible processing times Agfa-= 
color Print Film has been balanced to enable processing in the solutions 
used for paper. This means that no additional chemicals are needed when 
paper and Print Film are processed at the same time. This is a particularly 
marked advantage when using automatic rotary processors as they have only 
a limited number of tanks. 

Colour assessment of Agfacolor Print Film 
When judging transparencies even more attention must be· paid to the viewing 
light than for prints on paper, and filtration must be adjusted very precisely 
to the colour temperature of the light box used. (When projecting slides in a 
darkened room the eye can adjust itself to colour differences of a given 
magnitude, due to a lack of comparison with the surroundings (see page 69). 

Fig. 19 Photo by Rainer Lelfermann on Agfacolor CNS 
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THEORETICAL FUNDAMENTALS 

Science of colour in brief 

The attitude so far adopted in this manual has been to describe on ly what is 
really necessary for processing Agfacolor materials down to the finished 
print. 
Apart from a description of the practical process of making prints it is 
important, although not absolutely necessary, to learn something about 
theoretical associations in the highly interesting field covered by colour 
photography. 

Light - visible radiation 

In the broad band of electro-magnetic waves the visible portion covers only 
a narrow range of about 400-700 nm. Below the short wavelengths are 
the ultra-violet rays (U.V.), while infra-red rays (l.R.) are beyond the long 
wavelength range. Between these rays, which are not perceived by the 
human eye, is the spectrum of blue, cyan, green, yellow, orange and red 
(see Fig. 20). 

Op11cal radiation range according 10 DIN 5031 · 100nm-1 mm 
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Fig. 20 Table of visible spectrum with marginal regions 

Colours 

According to German Standard DIN 5033 the term "colour" should be used 
only for the optical phenomenon, the impression of colour. The use of the 
word "colour" to describe colouring media such as dyestuffs or pigments 
should be clarified by supplementing them in a suitable manner. 
Colours include not only those having hue and saturation but also the 
achromatic colours (white, grey tones and black). The latter can be arranged 
according to their density (grey scale, grey step-wedge), the former accord
ing to their hue. 
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Spectral colours: If white light is passed through a prism it is refracted into 
different rays, according to their wavelengths, refraction of the shorter 
wavelengths being most marked and that of the longer wavelengths less 
noticeable. 
This means that the entire range of wavelengths covered by light can be split 
up into what is known as a spectrum and reproduced on a reflective screen. 
The colour wavelengths shown in Fig. 21 can be distinguished from each 
other in a spectrum but in reality they merge. For colour photography using 
integral tri-pack materials the visible spectrum is split up into 3 spectral 
regions with limits lying approximately between 490 nm and 580 nm. These 
are referred to as the blue, green and red spectral regions. 
Under the tri-colour theory the three spectral colours red, green and blue 
(known as primary colours) can be used to produce all other colours of the 
spectrum by a combination of two colours. This is referred to as additive 
colour mixing (see page 68). 
Body colours. Colour stimulations perceived by the eye are produced by light 
of a given wavelength. Objects appear coloured although they themselves 
do not produce any radiation. Colours of objects that are not self-emissive 
are produced by their property of absorbing certain wavelengths and reflect
ing others. A blue motorcar only appears to be blue because its paintwork 
absorbs rays from the green and red spectral region of the white light 
striking it, and reflects only the blue rays. If the car were to be illuminated 
in a room by red light only, the car would appear black in red surroundings. 
The impression of colour in non-emissive objects is therefore produced by 
changing the spectral composition of the light rays striking it. It is customary 
to speak In this connection of body colours, but of filter colours if the spectral 
composition of the light is changed by a transparent object. 

Colour mixing 
Additive colour mixing. Additive colour mixing occurs if two or more coloured 
lights are combined to form a single light. This is referred to as light mixing 
or optical mixing. 

The three primaries blue, green and red produce, when added together, I.e. 
if the rays from three luminous bodies are mixed, white light (Fig. 23). Different 
amounts of these rays, produced in each case by two primary colours, will 
yield all colours of the spectrum. 

Subtractive colour mixing occurs if a ray of light passes in succession through 
two or more colour filters. It is called "subtractive" because suitable filters, 
i.e. yellow, magenta and cyan, each absorb one third of the spectrum in the 
following manner: 

Yellow absorbs blue and lets through green and red, 
magenta absorbs green and lets through blue and red, 
cyan absorbs red and lets through blue and green. 
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If, in subtractive colour mixing, two filters are placed on top of each other, 
each will let through only one third of the spectrum. This results in the follow
ing combination: 

Yellow + magenta absorb blue and green, let red through, 
yellow + cyan absorb blue and red, let green through, 
magenta+ cyan absorb green and red, let blue through. 

In additive colour mixing a combination of the blue, green and red thirds of 
the spectrum produce white (always assuming that three separate colour
radiators are involved). 

If, on the other hand, in subtractive colour mixing, three filters are placed on 
top of each other, black is obtained - as all three spectral regions are 
absorbed (Fig. 22). However, if two filters in the primary colours blue, green 
or red are arranged on top of each other this would also yield black as two 
filters are sufficient to absorb the entire visible spectrum. 

From this it will be appreciated that the modern triple emulsion or integral 
tri-pack colour film ("triple emulsion" should be understood here only from 
the viewpoint of the colour principle involved as modern colour films have 
far more than just three layers) can only function by the subtractive colour 
mixing method. All colours of the spectrum can, in fact, only be reproduced 
by subtractive colour mixing with three superimposed colour emulsions. 

Colour temperature 
In existing explanations of terminology an equal energy spectrum has been 
taken as a basis when speaking of white light. This condition occurs relatively 
seldom in nature as the sunlight reaching the earth varies quite considerably 
in its radiation, depending on the position of the sun. 

This difference in the composition of white light is defined by the term 
"colour temperature", taking as a basis the radiation emitted by a black body 
(Planck's black body) which has been heated to a varying extent. With a rise 
in temperature the proportion of blue light increases in comparison with the 
red light emitted by the black body. 

The unit of measure for colour temperature is 11Kelvin 11 (K = ° C + 273). The 
colour temperature of a light source is defined only by colour equality with 
the colour temperature of the black body. 

Light sources such as fluorescent lamps give the human eye the impression 
of white light, although the light given by these lamps consists of an 
accumulation of spectral lines so that some colours of the spectrum are not 
present while other wavelengths are present in high intensity. 

This means that colour rendering in lighting employing these types of light 
sources may differ very considerably from daylight illumination, although both 
light sources apparently have the same colour temperature. 
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The colour temperature measured from a black body is therefore the 
calibration factor with which the colour temperatures of other radiators such 
as incandescent lamps (about 2,700-2,900 Kelvin) or average daylight (about 
6,000 K) can be correlated. 

The human eye has no difficulty in accommodating itself to this different 
nature of white light due to its quick adjustment to changed colour tempera
tures and the lack of a colour memory. In other words, to the eye a white wall 
with a colour temperature of 2,800 K appears just as white as one at 6,000 K. 

Colour temperatures of various light sources 

Kelvin 

100 watt electric light bulb 2,900 

Nitraphot B photoflood 3,300 

Argaphot photoflood 3,300 

Quartz-iodine lamp 3,400 

Blue-coloured over-run lamp (daylight lamp) 5,000 

Clear flashbulb 3,800 

Average daylight 5,500 

Blue flashbulbs or high-intensity arc lamp 6,000 

Electronic flash 6,000-S,500 

Very blue daylight 
e.g. in shadows, at the seaside, in the mountains 6,800-S,200 

Colour balance 

Colour films do not have this accommodation ability and the individual layers 
have to be adjusted in their sensitivity so that they record the spectrum as 
equal energy at a defined colour temperature, that is to say they really do 
reproduce white as an achromatic colour. 

In the colour negative-positive process the linking of a film to a given colour 
temperature plays a minor part as differences in the colour temperature of 
the taking and printing light can be corrected by fi lters during the printing 
operation. 

In reversal materials, where subsequent correction of colours is not possible, 
differences in colour during projection in a darkened room are compensated 
by the eye. In this case the eye does not, in contrast to the print on paper, 
have an opportunity for comparison with the surroundings ; it can therefore 
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adjust itself to the changed colour temperature - described in the actual 
image as a colour cast. 

However, optimum adjustment of differences in colour temperature by filtra
tion or by accommodation of the human eye is subject to certain limits. For 
this reason two balancing temperatures have been fixed - that for artificial 
light (3,100 K) and for daylight (5,500 K), although these may reveal differ
ences according to the type of material and field of application. Agfacolor 
MCN 111 type 7 paper is balanced for 2,800 K, corresponding to the colour 
temperature of the enlarger lamps most frequently used. 

Colour rendering in the Agfacolor process 

Modern colour photography makes use of the subtractive system with three 
superimposed colour-sensitive layers. These yellow, magenta and cyan layers 
are found both in colour negative film and in colour paper and colour reversal 
film. 

Colour rendering in the Agfacolor process can be described in the following 
manner without going into all the physical and chemical aspects, although 
a basic knowledge of the principle involved in a photographic emulsion used 
in black and white photography is taken for granted. A colour material 
consists of three sensitive layers which differ from black and white material 
in that they contain colour couplers. Colour couplers are colourless, organic 
substances which can form dyes with the oxidation products of certain colour 
developing agents. This means that dye is formed, in the three layers contain
ing couplers for yellow, magenta or cyan dye, at the place where the colour 
developer reduces silver halide to metallic silver. 

To prevent the dyes being removed from the emulsion or reaching other parts 
of the emulsion when the gelatine is swollen, the dyes are rendered resistant 
to diffusion by addition of a hydrocarbon compound, the result being that 
their molecules are made bigger than possible gaps between the gelatine 
molecules. 

It is widely known that a panchromatic black and white film is sensitive or 
sensitized to all colours. If emulsions of this kind were used for colour film, 
colour photography in its present form would not be possible as all colours 
would in each case be formed for any light acting on the emulsion and would 
be reproduced only as grey. 

A sensitivity for one third of the spectrum can therefore be allotted to each 
of the three colour sensitive layers. It has become the international practice 
to sensitize the yellow layer to the blue spectral region, the magenta layer 
to the green and the cyan layer to the red. As an example, a red dress would 
be reproduced in the negative in the red-sensitive cyan layer and a blue sky 
in the blue-sensitive yellow layer. 
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Fig. 24 Colour diagram 

In this diagram an attempt has been made to 
arrange in a system of coordinates the colour 
casts normally occurring in practical work. 
Each point of intersection in this system 
corresponds to a 05 filtration. 
In this way the required filter combination for a 
given colour cast in a print can be read off 
at a glance. If, for example, a slight magenta 
cast is seen in the print, it is immediately 
possible to read the qualitative filtration from 
the diagram, e.g. - 99 75. The quantitative 
range of this colour cast is apparent if a ruler is 
applied to .the point - 99 75 and to the centre of 
the system of coordinates. The points of inter
section resulting from this form the quantitative 
range: - 99 75 I - 80 60 I - 40 30 I - 2015. 
In addition, arrangement of colour casts in a 
clear manner permits simple addition and 
subtraction of filter values and makes it easy 
to read off complementary colour casts. 
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Fig. 25 Colour comparison chart 

To make it easier to understand the principle 
of the colour diagram some important filter 
combinations have been reproduced in the 
colour comparison chart. In this way it is 
possible to demonstrate in a striking way the 
qualitative and quantitative change and the 
complementary colour of a colour cast. 
Owing to the slight difference in printed colours 
and the photographic original it is not possible 
to guarantee an absolutely exact comparison 
with a colour cast filter test but recognition of 
the colour cast is facilitated,. and this is 
particularly the case wherf assessment filter 
has to be undertaken under unfavourable 
lighting conditions (artificial light). 
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Faults and their causes 

In spite of all the good resolutions made to ensure meticulous accuracy and 
clean working conditions, it will occasionally happen that inexplicable pro
cessing faults result in your negatives and prints. The object of the following 
brief particulars is therefore to help in quickly tracing and remedying these 
faults. 

We can safely say that the main purpose of this guide to Agfacolor negative
positive processing will have been achieved if the following pages need only 
be referred to on very rare occasions. 

Negative processing faults 
Agfacolor Negative Film CNS 

Negative too dense: 

Remedy for 
Remedy for 
Remedy for 

Negatives too dense and mask 
density too high (fog) 

Negatives too hard: 

Negatives too thin: 
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Remedy: 

Remedy for 
Remedy for 

Remedy for 
Remedy for 
Remedy for 

Remedy for 

1. Over-exposure. 
2. Developer too warm. 
3. Development too long. 

1: Give shorter exposure. 
2: Keep temperature at 20 ° C (68 °f). 
3: Keep to correct development time. 

1. Treatment time in bleach bath too long or temper
ature too high. 

2. Bleach bath incorrectly prepared. 

Keep to correct bleachlng conditions. 

1. Developer too warm or development too long 
(negatives also too dense). 

2. Subject contrast too great. 

1: Keep to correct development temperature and time. 
2: Avoid too much contrast in subjects. Use fill-in 

light for shadows. 

1. Under-exposure. 
2. Developer too cold. 
3. Development too short, Insufficient agitation. 
4. Developer exhausted or spoiled by standing too 

long. 

1: Give longer exposure. 
2: Keep temperature at 20 °c (68 °f). 
3: Keep to correct development time, ensure ade

quate agitation. 
4: Prepare fresh developer and take care not to over

work developer in future. 



Negatives too th in and mask 
density too low (fog) 

Negatives too flat: 

Remedy: 

Remedy for 
Remedy for 
Remedy for 

left: negative too dense 
right: negative too thin 

left: negative too hard 
right: negative too flat 

1. Treatment time bleach bath too short or temper
ature too low. 

2. Too exhausted or incorrectly prepared bleach bath. 

Ensure correct bleaching conditions. 

1. Developer too cold or development too short 
(negatives also too thin). 

2. Subject lacking in contrast. 
3. Developer exhausted. 

1: Keep to development temperature and time. 
2: Choose more suitable subjects. 
3: Prepare fresh developer and take care not to over

work developer in future. 

correct negative 
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" Light spots In same colour 
as basic fog density 
(mask density) 

Remedy for 

Remedy for 

Streaks and spots, especially 
in uniformly light areas, 
with miniature film starting 
from the perforations: 

Remedy for 

Remedy for 

Remedy for 

Cracked appearance of film : 
Small bubbles on emulsion 
surface, emulsion peels in 
blisters : 
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1. A ir bubbles on the emulsion during development. 
Emulsion layers not developed at these points. 

2. Splashes of fixer on the emulsion prior to develop
ment (usually bigger and more irregular than air 
bubbles.) 

1: With inversion agitation tanks reverse tank vigor
ously several t imes at start of development. Tap 
tank on the table to f ree air bubbles from surface 
of film. 

2: Clean working conditions. 

1. Film not agi tated enough or too evenly and intense
ly in the developer and/or intermediate bath. 

2. Film not washed sufficiently after the intermediate 
bath. 

3. Parts of the fi lm not completely bleached and not 
fully fixed . 

1: Agitate films well in developer and intermediate 
bath. 

2: Also agitate films well during washing. Change 
washing water frequently. 

3: Bleach f ilm again briefly, wash and fix. Ag itate film 
well during processing. 

1. Developer or bleach bath too warm. 
2. Wash water too cold or too warm. 



Violet coloratlon of the 
whole lllm: 

Heavy fogging, partial 
reversal of the Image 

Remedy for 

Remedy for 

Remedy: 

Remedy: 

1: Keep baths at exact temperature, control thermo
meter. 

2: Keep to prescribed temperature for wash water. 

Film exposed to darkroom safelight 0 B (safelight 
for processing colour paper). 

Process without darkroom lighting. 

Exposed to daylight during development. 

Make certain darkroom is light-tight. 

The faults involving increased fog listed for the unmasked Agfacolor CN 17 can also occur 
with the masked Agfacolor CNS Film but the fog is far less apparent when studying the film, 
due to the colour of the mask. 
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Agfacolor Negative Film CN 17 UNIVERSAL 

Apart from a few exceptions, the same faults can occur with this film as with 
masked Agfacolor CNS Negative Film but they naturally have a rather 
different appearance due to the lack of the mask colour. 

Negatives too dense: 

Negatives too hard: 

Negatives too thin: 

Negatives too flat: 

Remedy for 
Remedy for 
Remedy for 

Remedy for 
Remedy for 

Remedy for 
Remedy for 
Remedy for 
Remedy for 

Remedy for 
Remedy for 
Remedy for 

Streaks and spots, especially 
In uniformly Ught areas, 
starting from the perforations 
with miniature films: 

Remedy for 

Remedy for 
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1. Over-exposure. 
2. Developer too warm. 
3. Development too long. 

1: Give shorter exposure. 
2: Keep to temperature of 20 °c (68 °F). 
3: Keep to correct development time. 

1. Development too warm or too long (negatives also 
too dense). 

2. Subject contrast too great. 

1: Keep to development temperature and time. 
2: Avoid very great subject contrast. Lightening of 

shadows. 

1. Under-exposure of the negative. 
2. Developer too cold. 
3. Development too short. 
4. Developer exhausted. 

1: Give a longer exposure. 
2: Keep to temperature of 20 °c (68 °F). 
3: Keep to correct development time. 
4: Prepare fresh developer and do not over-work 

developer in future. 

1. Development too cold or too short (negatives also 
too thin). 

2. Insufficient subject contrast. 
3. Developer exhausted or spoiled by standing too 

long. 

1: Keep to development temperature and time. 
2: Choose better exposure conditions. 
3: Prepare fresh developer and do not overwork 

developer in future. 

1. Film not agitated enough or too evenly in develop
er or intermediate bath. 

2. Film not washed sufficiently after intermediate bath. 

1: Agitate films well in developer and intermediate 
bath. 

2: Also agitate films well during washing. Change the 
wash water frequently. 



Light, transparent spots: 

Remedy for 

Remedy for 

1. Air bubbles on the emulsion during development. 
Parts of the emulsion underneath not developed. 

2. Splashes of fixer on the emulsion prior to develop
ment (usually bigger and more irregular than air 
bubbles). 

1: With inversion agitation tanks reverse tank vigor
ously several times at start of development. Tap 
tank on the table to free air bubbles from surface 
of film. 

2: Clean working conditions. 

Greyish-green stains scarcely 
visible against the light: 

Parts of film not completely bleached and not fully 
fixed. 

Green coloration of the 
whole film: 

Patchy, reddish brown or 
magenta dlscoloratlon of 
the entire film: 

Remedy: 

Remedy: 

Re-bleach, wash, fix the faulty film. - Agitate film 
well during processing. 

Film exposed to red darkroom light. 

Use darkroom safelight screen G 4 or, better still, 
work in total darkness. 

Just as the unexposed portions of black and white 
negatives are usually not completely clear, so too 
colour negatives display a uniform, very slight 
overall tint which is usually so pale that it can be 
removed easily with the printing filters. Stronger 
stains, usually also of an irregular kind, may be 
due to the following processing faults: 

1. Developer or intermediate bath contaminated with 
bleach solution. 

2. Insufficient washing after the intermediate bath, or 
washing omitted completely. 

3. Incorrectly compounded developer or intermediate 
bath. 

Remedy for 1: Clean working. Discard contaminated bath at once. 
Clean developing tank and all storage vessels 
thoroughly with hot water. 

Remedy for 2: Keep to prescribed washing times and agitate film 
thoroughly during washing. Use running water or 
change water frequently in Rondinax tanks. 

Remedy for 3: Make up solutions according to instructions. 
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Print processing faults 

Print lacks contrast : 

Print too dark: 
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Remedy for 
Remedy for 
Remedy for 
Remedy for 

Remedy for 

Remedy for 
Remedy for 

1. Negative under-exposed. 
2. Print under-exposed. 
3. Under-development of print. 
4. Developer too cold or exhausted. 
5. Safelight too bright (flattens gradation) . 

1: Not possible. 
2: Give longer exposure. 
3: Keep to correct development time. 
4: Keep temperature at 20 °c (66 °F) or 25 ° c (77 °F) 

and use fresh developer. 
5: Use darkroom safelight screen O 6 for MCN 111 

paper with a 15 watt lamp at least 30 inches away. 

1. Print over-exposed. 
2. Developer too warm. 

1: Give a shorter exposure. 
2: Keep temperature exactly to 20 °c (66 °F) or 25 °c 

(77 ° F). 



Violet fog: 

Bluish-green fog: 

Remedy: 

Incorrect darkroom safelight (No. 113, yellow
green). 

Use darkroom safelight screen 0 8. 

1. Darkroom safelight screen incorrect or too bright, 
or paper exposed too long to darkroom light. 

2. Bleach-fix or stop-fix solution in developer or first 
wash; developer in bleach-fix or stop-fix bath. 

Remedy for 1: Use darkroom safelight screen O 8 for MCN 111 
paper. 

Remedy for 2: Clean working. Make up fresh solutions, clean 
dishes; wash in running water. Use a separate 
dish for the wash following the developer. 

Remedy for 3: Use Agfacolor Paper Developer 60 only. 
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Red staining : 

Remedy: 

Muddy colours, particularly 
noticeable In intense yellow 
print areas: 

Intense yellow fogging 
at edge or over entire 
print: 
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Remedy: 

Remedy for 

Remedy for 

Water contaminated with iron (occurs occasion
ally during work on water mains). 

Treat prints for 20 minutes in a 20 O/o solution of 
Agfa M 23, then wash briefly and afterwards treat 
in the stabilizing bath. 

Bleach-fix bath exhausted (silver not completely 
bleached out). 

Prepare fresh bleach-fix bath. 

1. Storage conditions fo r papers too warm and too 
moist. 

2. Exposed to daylight. 

1: Leave paper in its packing until actually requ ired 
and s tore in a cool , dry p lace. 

2: Make certain that darkroom is light-tight. 



Streaky Image outlines, 
melting of emulsion: 

Remedy for 

Remedy for 

Blue to bluish-green spots: 

Remedy: 

Greenish-grey to blue spots: 

Remedy : 

1. Drying temperature too high, a preliminary stage to 
melting of the emulsion. 

2. Roughened surface of anti-Newton ring glass facing 
negative emulsion. 

1: Watch temperature of p rint d rier and see that cor
rect amount of fo rmalin is added to stabil izing bath. 

2: Use anti-Newton ring glass above the negative 
only. 

Splashes of water on the print before development. 

Clean working. 

Print surface has been touched during processing 
by fingers contaminated with hypo. 

Clean working, rinse hands thoroughly. 
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Yellowish-green to red fog: 

Remedy: 

Coloured rings, so-called 
Newton 's rings: 

Remedy: 

Prints remain undeveloped 
In more or less clearly 
defined areas: 

Remedy: 
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Prints stuck together in stop-fix bath; insufficient 
agitation of prints in stop-fix bath. 

Agitate prints very thoroughly during the firs t few 
seconds. 

Uneven contact between back of negative and 
upper pressure plate of enlarger. 

Insert a mask between negative and pressure plate. 
Better still, use glass plates with roughened sur
face in the enlarger (ask the maker of your enlarger 
about these). 

Prints have been in contact in the developer. 

Keep prints moving throughout development. 



Bronzing of the shadows : 

Dark brown spots: 

Varying density in prints 
from the same negative 
despite same exposure: 

Remedy for 
Remedy for 

Remedy: 

Remedy for 

Remedy for 
Remedy for 

Red specks on the prints; 
a magnifier shows small 
partic les in the middle o f the 
specks: 

Completely unexpected 
colour rendering: 

Remedy for 
Remedy for 

Remedy: 

1. Insufficient treatment in bleach-fix bath. 
2. Bleach-fix bath exhausted. 

1: Keep to treatment time in bleach-fix bath. 
2: Use fresh bleach-fix solution. 

Prints have been in contact in the bleach-fix bath. 

Keep prints moving in the bleach-fix bath. 

1. Voltage fluctuations. 
2. Inconsistent times resulting from timer. 
3. Developing conditions not constant. 

1: Control the current, if possible purchase a voltage 
stabilizer. 

2: Check exposure timer. 
3: Keep development more constant (keep to develop

ment time, developer temperature, maintain con
sistent agitation of prints in processing solutions). 

1. Particles of rust in the water. 
2. Particles of rust on the glazing plate. 

1: Filter the water (tie a l inen rag over the water tap). 
2: Clean glazing plate carefully with water before use 

(do not use any kind of metal polish). 

Wrong printing filters used. 

Use correct filters. 
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Light specks on the prints: 

Scratches: 

Prints change colour 
partially or over the 
entire surface: 

Image bleaches out after 
a few weeks: 

90 

Remedy for 
Remedy for 

Remedy: 

Remedy: 

Remedy for 

Remedy for 

Remedy for 

Remedy for 

1. Dirt on the negative. 
2. Chemical dust from stop-fix or bleach-fix solution 

settllng on the prints. 

1 : Keep negatives clean. 
2: Make up solutions outside the darkroom. 

Damage to wet emulsion by sharp objects (devel
oping tongs, fingernails). 

Careful working, agitate prints by hand. 

Produced by chemical action (acidity of mounting 
paste or album cardboard, vapours given off by 
fresh wood in cupboards etc., cosmetics). 

Use only acid-free mountants and cardboard, keep 
prints away from chemicals. 

1. Prints were exposed to direct sunlight or strong 
light from fluorescent tube lamps. 

2. Stabilizing bath was exhausted. 
3. Prints were in contact in the stabilizing bath. 
4. Prints were washed again after the stabilizing bath. 

1: Never expose prints to direct sunlight or to light 
of fluorescent tube lamps for any length of time. 

2: See that the stabilizing bath is in a satisfactory 
condition. 

3: Keep the prints moving continuously in the stabili
zing bath. 

4: Do not wash the prints after the stabilizing bath. 



APPENDIX 

Filter factor tables 

Use 
The tables on the following pages give factors for the various filter colours 
and filter densities by which the best exposure determined for a zero print 
must be multiplied. Only in this way can the light absorbed by the filters be 
compensated. The tables are arranged so that the exposure increase factor 
can be read for every filter combination likely to be encountered in practice. 

Three separate tables with the filter colour combinations yellow-magenta, 
yellow-cyan and magenta-cyan are listed for the different Agfa-Gevaert types 
of filters such as gelatine printing filters, glass filters or mass-coloured glass 
filters used in the colour head .• 

The factors given for the full colours in the third column or, in the case of the 
tables on pages 96 and 97, in the second column relate to the individual filters 
in the respective colour. The factors in the section of the tables designated 
by the letters Y (yellow), M (magenta) or C (cyan) apply to a combination of 
these filter colours. 

For instance, on page 93 the filter combination 70 50 - results in an exposure 
Increase factor of 2.1. The filter combination 65 40 -, which cannot be read 
directly from the table, is the factor 2.0 from the next lower filter density in 
the table. 

The new exposure obtained with this value is increased by a further 10 %. 
Similarly, the increase of 10 % applies to the filter colours yellow, magenta 
and cyan. 

To simplify work even more, the filter factor tables are followed by a table 
of exposures from which the values calculated by means of the appropriate 
factor can be read for the exposures most frequently occurring. Without any 
tedious calculations this table makes it possible to read off new exposures 
when filter densities have to be subtracted from an existing filter combination. 
The following example illustrates this: 

Old filter combination 80 50 /exposure 12 sec. 
New filter combination 30 30 
Difference 50 20 

The difference of 50 20 - gives a filter factor of 1.5 which has been taken 
from the table on page 93. The exposure of 12 sec. is then divided by the 
factor 1.5 and from the table on page 99 the new exposure of 8 sec. is 
obtained. 
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Exposures lying between two values given in the table are rounded either 
upwards or downwards to the next number or the average of both numbers 
is taken. In pictorial photography it is sufficiently accurate to use the stated 
times obtained with the Agfa Secarat Timer as smaller differences in time 
than those between two values are barely perceived by the human eye and 
not regarded as disturbing. 

To allow the table to be used for any other timer, the values calculated by 
means of the factors were not rounded either up or down to the times 
obtained with the Secarat Timer. This means that individual adjustments can 
be made to the appropriate times obtained with the particular timer used. 

92 



Exposure increase factors for Agfacolor yellow I magenta 
printing filters 

Filterdensitv 10 20 30 40 so loo 10 eo 90 h oo110120 1130140150160 b 101eo100200 

No. offilters 1 ~ f---2---H 1 >~ 2 3~2> 

Factor 1.2 1.2 1,3 1,4 1,5 1,7 1,8 1,9 2,1 2,0 2,3 2,5 2,6 2,8 3,0 3,5 3,7 3,9 4,1 4,0 

20

10 T 11 1,3 1.4 1.5 1,6 1.1 ]2,0 2,1 L2,2 2,3 2,3 2,6 2,8 3,0 13.2 3,3 3,9 4,2 4,4 4,7 4,5 

1.2 1,4 1.4 1.5 · 16 1.1 2,0 2.2 : 2,2 2,4 2,3 2,7 3 9 1 3,ol3.2 j3.4 ~ ~14~ ~ 
30 1 1.2 1,4 1.5 1.5 1.1 1.1 '2,o 2.2 2.3 2.4 2.4 2.8 2,9 3,1 ~.3 3,5 4,1 4.3 4,6 4,9 4,7 

40 t 1,2 1~4 1,5 1,6 1,7 1,8 J 2,1 2.? 2,3 ~,5 2,4 2,8 3,0 '-3,2 3,4 3,6 '4P 4,5 4,7 5,0 4,8 
• I I I '''l.. - 1--1--- -

50 1,2 1,5 15 ' 1,6. 1,7 . 1,8 2,1 . 2.3 2,4 2,6 2,5 2,9_ .3.1 3,3 3,5 3,7 ~~·~ ~ 5,1_ ~ 

60 1,4 1,6 1,7 1,8 2.0 2.1 2.4 2,6 2,7 2,9 2,8 3,3 3,5 3,7 3,9 4,2 4,9 5,2 5,4 5,8 5,6 

10 
2 

1.4 1,7 1.a · 1.9 . 2.0 · 2.1 ! 2.5 · !2.6 2.a 2,9 2,9 3,3 3,5 3.7 B·o 4.2 s:os.3 5,6 5.9 5,7 

80 l 1,5 1.1 1,8 1.9 2,0 2.2 2.5 2,7 2,8 3P 12.9 3,4 3,6 3,8 4,1 4,3 5,1 5,4 5,7 6,0 ,5,8 

90 1.5 1i" 1,9 
1 
2.0 2.1 · 2.2 2.6 • 2,a 2,9 3. 1 3,o 3,5 '3:1 3.9 I 4.2 4,4 5.2 15,5 5.S 6.2 16,o 

100 't 1.4 1,6 11.7 1 2.0 2.1 2.4 , 2,6 2,7 2,9 2,8 3,3 3,5 3,7 13.9 14,2 4,9 5,2 5,4 5,8 5,6 
..... t 

110 T 1.6 ~ 2,0 2, 1 2.2 2.3 2,7 2,9 3.1 3,3 3,2 3,7 3.9 4.1 4,4 4.7 5,5 5,8 6.1 6,5 16,3 

120 1.6 1~ 2,0 13.l 2.3 2.4 2,8 3,0 3,1 3,4 3,2 3,8 4,0 4,3 4,5 4,8 5,6 6,0 6,3 6,7 !£ 
130 2 1,7 ~ 2,0 12.2 . 2.3 2,4 • 2,9 3,0 3,2 3,4 3,3 3,9 4,1 f ,3 ~4,9 5,7 6,1 6,4 6,8 6,6 

140 I 1.7 2,0 2, 1 r 2.2 2,4 2.5 2.9 3.1 3,3 3.5 3.4 , 4.0 4.2 4.4 4.7 5.0 5,8 6.2 6,6 7.0 6,8 

150 1.7 2P 2,2 12.3 . 2.4 ' 2.6 : 3,0 3,2 3,4 3,6 3,5 4,1 4,3 4,6 4,9 f5,2 6,0 6,4 6,8 7,2 7,0 

160 f 2.0 ~ 2.4 2.6 . 2.1 2.9 3.4 3,6 3,a 4,1 4,o 14,6 4,9 5,1 ~ . 5,a 6,a 1,2 1,6 a,1 ~ 
170 3 2.0 ~ 2,5 ~ . 2.8 3,0 ' 3,5 3,7 3,9 4,1 4,0 4,7 5,0 5,2 5,6 5,9 6,9 7,4 7,8 8.3 ~ 

180 l 2.0 2,4 2.5 2,7 • 2.9 
1
3.o 3.5 3,a ~e 4,2 ' 4,1 14.a 5,1 5,4 s.1 s.o 1.1 1.6 !!. a.4 1 a.2 

190 2,1 2,5 2,6 2,8 2,9 3,1 3,6 ~ 4,4 4,2 j 4,9 5,2 5,5 ~.9 6,2 7,2 7,7 8,2 8,7 I 8,4 

200 2 2.0 2.3 2.4 2.6 · 2.1 · 2.9i 3.4 3,6 3,a 4,1 , 3,9 4,6 4,9 5,1 5,5 5,a 6,a 1,2 7,6 a,1 1.a 

For every filter steo of 05 the calculaled exposure should be increased by 10 °o 
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Exposure increase factors for Agfacolor yellow I cyan 
printing filters 

Filter density 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 

No. of filters I• 1 ' f----2_... • 1 .1, 2 •14 3--j ,, 
Factor 1,2 1,3 1,4 1,5 1,7 2,0 2,1 2,3 2,5 2,5 '3.o 3,3 3,5 3 ,8 4,1 4,9 5,4 5,8 6,3 

10 

T 
1.1 1,3 1,5 1,6 jl.7 1,9 2,2 12,4 2,6 2,8 2,8 3,4 3,7 4,0 4,3 4,7 5,5 6,0 6,5 7,1 

20 1,2 1,4 1,5 1.6 h s 1,9 2,3 i s 2,7 2,9 2,9 3 ,4 3,8 4,0 4,4 4,8 5,7 6,2 6,7 7,2 ,_ 
30 1 1,2 2t_ 1,5 1,7 1,8 2,0 2,3 2,5 27 3,0 3,0 3,5 3,8 4,1 4,5 4,9 5,8 6,3 6,8 7,4 

t 
. . 

40 1,2 2t_ 1,6 ~1 ,8 2,0 2,4 2,6 2,8 3,0 3,0 3,6 3,9 4,2 4,6 5,0 5,9 6,5 7,0 7,6 H ,_ 
[2l1 2,7 2,9 50 1,2 1,5 1,6 , 1,7 1,9 2:2.- 3,1 3,1 3,7 4,0 4,3 4,7 5,1 6,1 6,6 7,1 7,7 ._.. 

60 1,4 1,7 1.0 2~.2.1 I~ il7 . 3,0 3,2 3,5 3,5 4,2 4,6 4,9 5,3 5,8 6,9 7,5 8,1 8,7 

70 1,4 1,7 1,9 2,0 2,2 2,4 2,8 3,1 3,3 3,6 3,6 4,2 4,7 5,0 5,4 5,9 7,0 7,7 8,3 8,9 
2 _ ,_ 

~ . 
80 

l 
1,5 1,7 1,9 2,0 2.2 . 2~2,9 . 3,1 3,4 3,7 3,7 4,3 4,7 5,1 5,5 6,0 7,2 7,8 8,4 9,1 

90 1,5 1,8 2,0 2, 1 2,3 2,5 2,9 3,2 3,5 3,8 3,8 4,5 4,9 5,3 5,7 6,2 7,4 8,0 8,7 9,4 

1" -
100 1,4 1,7 1,8 2,0 2,1 2,3 2,7 3,0 3,2 3,5 3,5 4,2 4,6 4,9 5,3 5,B 6,9 7,5 8,1 8,7 ..,., 

~ 

110 

T 
1,6 1,9 2,1 2,2 2,4 ~J.1 r 3,4 3,7 4,0 4,0 4,7 5 ,1 5,5 6,0 6,5 7,7 8,5 9,1 9,9 

120 1,6 1,9 2,1 2,3 2,5 2,7 3,2 3,5 3,7 4 ,0 4,0 4,8 5 ,3 5,7 6,2 6,7 7,9 8,7 9,4 10,1 

130 2 1,7 2,0 2,1 2,3 2,5 2,7 3,2 3,5 3,8 4,1 4,1 4,9 5,4 5,B 6,3 6,8 8,1 8,8 9,5 10,3 

140 

I 
1,7 2,0 2,2 2,4 2,6 2.8 3,3 3,6 3,9 4 ,2 4,2 5,0 5 ,5 5,9 6,4 7,0 8,3 9,0 9,7 10,6 

-~ 

150 1,7 2,1 2,3 2,4 2,6 2.9 3,4 3,7 4,0 4,4 4,4 5,2 5,7 6,1 6,6 7,2 8,5 9,3 10,0 h1,0 

160 r- 2,0 2,3 2,5 2,7 3,0 3,2 3 ,8 4,1 4,5 4,9 4,9 5,8 6,4 6,9 7,4 8,1 9,6 10,5 11,3 h2,3 

170 2,0 2,4 2,6 2,8 3,0 !~ 3,9 4,3 4,6 5,0 5,0 5,9 6,5 7,0 7,6 8,3 9,8 10,6 11,5 ~2,5 
3 >-

180 l 2,0 2,4 2,7 2,9 3,1 3,4 4,0 4,4 4,7 5,1 5,1 6,1 6,6 7,1 7,7 8,4 10,0 11,0 11,8 12,8 

190 2,1 2,5 2,7 2,9 3,2 3,5 4,1 4,5 4,9 5,3 5,3 6,2 6 ,8 7,4 8,0 8,7 10,3 11,2 12,0 13,0 

r 200 2,0 2,3 2,5 2,7 3,0 3,2 3,8 4,1 4,5 4,9 4,9 5,8 6,4 6,9 7,4 8,1 9,6 10,5 11,3 12,3 

For every filter step of 05 the calculated exposure should be increased by 10 °lo 
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Exposure increase factors for Agfacolor magenta/ cyan 
printing filters 

Filter density 10 20 30 40 50 60 70 80 90 100 110 '120 130 140 '150 1160 170 180 190 200 

No. of filters 1 ._._2 ----4 41 ~ 2---~3~2 ~ 
Factor 1,3 I1.4 1,5 1,7 2,0 2,1 2,3 2,5 2,5 3,0 3,3 3,5 3,8 4,1 4,9 5,4 5,8 6.3 6,3 

10 1,2 1,4 1,5 1,6 1,8 1,9 2,3 12,5 2,7 2,9 2,9 3,5 3,8 4,li 4,51 4,81 5,7, 6,3 6,8 7,3 7,3 

20 1.2 1,5 1.6 1.7 1,9 2.0 \ 4 2.7 2.9 3.1- 3,1 • 3,7l 4P 4.3 4,7 5.1 .• 6.1 . 6,6 7.2 7,8 7,8 

30 1 1,3 1,6 1.1 1.0 2.0 2EJ 2,6 2,8 3,o-+ 3.3r 3,3 3,9 4,3 4,6 s.o 5,4 6,4 1.0 1.6 8,2 0.2 

40 1 1.4 1,7 
1 

1,8 I 1,9 2,1 j 2.3 12.7 . 3,0 2 .2 :i5[3.5l 4.2 4,6 4.9~ 5.3} 5.S 6,9 , 7~t 8,1 8,8 8,8 

50 1,5 1,8 1,9 2,1ij2,3 ~2.4.l2.9 ~ 33_34~,7 4.4 4,8 5,2 5.6J 6,1 7,3 7~+ 8,5 9.3 9.3 

60 T 1.7 2.1 2,3 j 2,4 2,6 12,9 3.4~.o ~.3. 5.1 5.6 6.1 6.6 7.1 8.5, 9,3

1
10.0

1
11.0!11.o 

70 2 1,8 2,2 2,4 2,6 2.8-1-3,0 3,6 ,~±~6 4,61 5,5 6,0 6,4 7,0 7,6 9,01 9,910,5[11,51 1,5 

80 l 1,9 2,3 2,5 2.z_ 3,0 3,2 3,8 4,2 4,5 4.9 4,9 5,8 6,3 6,8 7,4 8,0 9,5110,5r11 ,0[12.0.12,0 

90 2, 1 2,5 2,7 12,9 3,1 3,4 4,1 4,4 4,8 5,2 5,2 6,2 6,7 7,2 7,9 8,6 10,0111,0 12,0 13,0 13,0 
' . ! -> I C::::-

100 't 2,0 2,4 2,6 2,8 3,0 3,3 3,9 4,3 4,6 5,'-5,0 5.9 6,5 7,0 7,6 8,3 9.8 10,5 11,5 12,5112,5 

110 ·r 2,3 2,8~ 3.0 3.3 13.6 3.9 · 4.6 5.0 5.4 · 5.9 5.9l. 7.0 7.6 0.2 8.9 9.7 11.5
1
12,5.13.5

1

14.514.5 

120 2,5 3,0-j 3,2 3,5j 3.B 4,1 4,9 5,3t.7 6,2 6,2 7.4 8,1 8,7 9,4 10,0 12,0 13,5 14,5 16,0 16,0 

130 2 2,6 3,1 3,4 3,7 4,0 4,3 5,1 5,6 6,1 6,6 6,6 7,8 8,5 9,2 10,011,0 13,0 14,0 15,017,017,0 

140 I 2,8 3,3 3.6 3,9 4.3 4,6 5.5 6,0 · 6,5 7.0 1.0 8,3 9.1 9,810,5 11,5 13.5 15.016.018.010.0 

150 :;: 3,0 3,5 3,9 4,1 4,5 4,9 5,8 6,3 te·8 7,4 7,4 8,8 9,610,511,0 12,0 14,5 16,0 17,0 19,0 19,0 

160 I 3,5 4,1 4,5 4,8 15.3 5,7 6,0 1,4 0.0 0.1 0.110.s11.0 1zo13.0 14,s 11.019,o20.022,022,o 

110 
3 

3,7 4,4 4/3 5,2 5,6 6,1 1,2 1,9 !0:5 9,2'. 9,21 1,0 12,0 13.014,015,0 10,020.021,023,023,o 

180 ! 3,9 4,6 5,0 5,4 5,9 6,4 7,6 8,3 9,0 9,7 9,7 11,512,5 13,515,016,0 19,021 ,022,024,024,0 

190 4,1 4,9 5,4 5,8 6,3 6,8 8,1 ._____,____, 
200 4,0 4,7 5,2 5.6 6,1 6,6 7,8 

For every filter step of 05 the calculated exposure should be increased by 10 °.li 
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Exposure increase factors for Agfacolor glass printing 
filters 

For every filter step of 05 the calculated exposure should be Increased by 10 % 

Filter density 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 

Factor 1,3 1,4 1,6 1,7 1,9 2,1 2,3 2,5 2,8 3,0 4,0 4,5 5,0 5,6 6,3 7,0 7,8 8,7 9 ,7 

10 1,2 1,6 1,7 1,9 2,0 2,2 2,5 2,7 3,0 3,3 3,6 4,8 5,4 6,0 6,7 7,6 8,4 9,4 10,0 12,0 

20 1,3 1,7 1,8 2,0 2,2 2,4 2,7 2,9 3,2 3,5 3,8 5,2 5,8 6,5 7,3 8,2 9,1 10,0 11,0 13,0 

30 1,4 1,8 1,9 2, 1 2,3 2,6 2,8 3,1 3,4 3,7 4,1 5,6 6,3 7,0 7,8 8,8 9,8 11 p 12,0 14,0 

40 1,5 1,9 2,0 2,2 2,5 2,7 3,0 3,3 3,6 4,0 4,4 6,0 6,7 7,5 8,4 9,5 11,0 12,0 13,0 15,0 

50 1,6 2,0 2,2 2,4 2,6 2,9 3,2 3,5 3,8 4,2 4,6 6,4 7,2 8,0 9,0 10,0 11 ,0 13,0 14,0 16,0 

60 1,7 2,1 2,3 2,5 2,8 3,1 3,4 3,7 4,1 4 ,5 4,9 6,8 7,7 8,5 9,5 11,0 12,0 13,0 15,0 16,0 

70 1,8 2,2 2,5 2,7 3,0 3,3 3,6 4,0 4,4 4 ,8 5,2 7,2 8,1 9,0 10,0 11,0 13,0 14,0 16,0 17,0 

80 1,9 2,4 2,7 2,9 3,2 3,5 3,9 4,2 4,6 5,1 5,6 7,6 8,6 9,5 10,5 12,0 13,0 15,0 17,0 18,0 

90 2,0 2,6 2,8 3,1 3,4 3,7 4,1 4,5 5,0 5,5 6,0 8,0 9,0 10,0 11 ,0 13,0 14,0 16,0 17,0 19,0 

100 2,1 2,7 3,0 3,4 3,6 4,0 4,4 4,8 5,3 6,0 6,3 8,4 9,5 11,0 12,0 13,0 15,0 16,0 18,0 20,0 

110 2,7 3,5 3,8 4,3 4,6 5,1 5,8 6,2 6,8 7,5 8,1 11,0 12,0 13,0 15,0 17,0 19,0 21 ,0 24,0 26,0 

120 3,0 3,9 4,2 4,E 5,1 5,7 6,3 6,9 7,5 8,4 9,0 12,0 13,0 15,0 17,0 19,0 21,0 23,0 26,0 29,0 

130 3,3 4,3 4,6 5,:: 5,6 6,3 7,0 7,6 8,3 9,0 10,0 13,0 15,0 17,0 18,0 21 ,0 23,0 26,0 29,0 32,0 

140 3,7 4,8 5,2 5,9 6,3 7,0 7,8 8,5 9,3 10,0 11 ,0 15,0 17,0 18,0 21,0 23,0 26,0 29,0 32,0 36,0 

150 4,1 5,3 5,7 6,6 7,0 7,8 8,6 9,4 10,0 11 ,0 12,0 16,0 18,0 21,0 23,0 26,0 29,0 32,0 36,0 40,0 

160 4,5 5,8 6,3 7;2 7,6 8,6 9,5 10,0 11,0 13,0 13,0 18,0 20,0 23,0 25,0 28,0 32,0 35,0 39,0 44,0 

170 5,0 6,5 7,0 8,C 8,5 9,5 10,0 11,0 12,0 14,0 15,0 20,0 22,0 25,0 28,0 31 ,0 35,0 39,0 44,0 49,0 

180 5,5 7,2 7,7 8,E 9,4 10,0 12,0 13,0 14,0 15,0 16,0 22,0 24,0 28,0 31 ,0 35,0 39,0 43,0 48,0 53,0 

190 6,0 7,8 8,4 9,€ 10 ,0 11,0 13,0 14,0 15,0 17,0 18,0 24,0 27,0 30,0 34,0 38,0 42,0 47,0 52,0 58,0 

200 7,8 10,0 11,0 12,C 13,0 15,0 16,0 18,0 20,0 22,0 23,0 31 ,0 35,0 38,0 44,0 49.0 55,0 61,0 68,0 76,0 

Filter density 10 20 30 40 50 60 7.0 80 90 100 110 120 130 140 150 160 170 180 190 

Factor 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 2,1 2,7 3,0 3,3 3,7 4,1 4,5 5,0 5,5 6,0 

5- 50 1,1 1,3 1,4 1,5 1,6 1,8 1,9 2,0 2,1 2,2 2,3 3,0 3,3 3,6 4,0 4,5 5,0 5,5 6,0 6,6 

55-100 1,2 1,4 1,6 1,7 1,8 ~ 2,0 2,2 2,3 2,4 2,5 3,2 3,6 4,0 4,4 4,9 5,4 6,0 6,6 7,2 

105-150 1,4 1,7 1,8 1,9 2,0 2,2 2,3 2,5 2,7 2,8 3,0 3,8 4,2 4,6 5,2 5,7 6,3 7,0 7,7 8,4 
-

155-200 1.5 1,8 1,9 2,1 2,3 2,4 2,6 2,7 2,8 3,0 3,2 4,1 4 ,5 5,0 5,6 6,2 6,8 7,5 8,3 9,0 

Filter densilv 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 

Factor 1,3 1,4 1,6 1,7 1,9 2, 1 2,3 2,5 2,8 3,0 4,0 4,5 5,0 5,6 6,3 7,0 7,8 8,7 9,7 

5- 50 1,1 1,4 1,5 1,8 1.9 2, 1 2,3 2,5 2,8 3,1 3,3 4,4 5,0 5,5 6,2 6,9 7,7 8,6 9p 11,0 
-
55-100 1,2 1,6 1,7 1,9 2,0 2,2 2,5 2,7 3,0 3,3 3,6 4,8 5,4 6,0 6,7 7,6 8,4 9,4 10,0 12,0 

105-150 1,4 1,8 1,9 2, 1 2,3 2,6 2,8 3,1 3,4 3,7 4,1 5,6 6,3 7,0 7,8 8,8 9,8 11,0 12,0 14,0 

155-200 1,5 1,9 2,0 2,2 2,5 2,7 3,0 3,3 3 ,6 4,0 4,4 6,0 6,8 7,5 8,4 9,5 11 ,0 12,0 13.0 15,0 
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200 

12,0 

14,0 

16,0 

17,0 

18,0 

19,0 

20,0 

22,0 

23,0 

24,0 

25,0 

32,0 

36,0 

l40.o 
44,0 

149,0 

54,0 

60,0 

66,0 

72,0 

94,0 

200 

7,8 

8,6 

9,4 

~1 ,0 

~2,0 

200 

12,0 

13,0 

14,0 

17,0 

18,0 



Exposure increase factors for Agfa colour head with 
mass-dyed glass filters 

Filter density 10 20 30 40 50 60 70 00 90 100 110 120 130 140 150 160 170 100 190 200 

Factor 1,1 1,2 1,3 1,3 1,4 1,5 1,6 1,7 1,8 2,0 2,1 2,3 2,4 2.6 2,8 3,0 3,3 3,5 3,8 4,0 

10 1,2 1,3 1,4 1,6 1,6 .-.!Z 1,8 1,9 2,0 2.2 2,4 2,5 2,8 2,9 3,1 3,4 ~ 4,0 4,2 4,6 4,8 
-

20 1,3 1,4 1,5 ,_1.7 1,7 1,8 2.0 2. 1 2.2 2,3 2,6 2,7 3,0 3,1 3,4 3,6 3,9 4,3 4,5 4_~ 5,2 
-- -"- -
30 1,6 1,8 1,9 2.1 

-~ 
2. 1 2,2 2,4 2,6 2,7 2,9 3,2 3,4 3,7 3,8 4,2 4,5 4_,8 5,3 5,6 6,1 6,4 

40 1,8 2,0 2,1 2.4 
I-

2.4 2,5 2.7 2,9 3,1 3,2 3,6 3,8 4,1 4,3 4,7 5,0 5,4 5,9 6,2 6,8 7.2 

50 2.0 2,2 2.4 2,6 2,6 2,8 3,0 3,2 3,4 3,6 4,0 4,2 4,6 4,8 5,2 5,6 6,0 6,6 7,0 7,6 8,0 

60 2,3 2,5 2.7 3,0 3,0 3,2 3,5 3,7 4,0 4,1 4,6 4,8 5,3 5,5 6,0 6,4 7,0 IP. ~ 8,7 ~ -- -
70 2.7 3,0 3,2 3,5 3,5 3,8 4,1 4,3 4,6 4,9 5,4 5,7 6,2 6,5• 7,0 7,6 8,1 8,9 9,5 10,0 11,0 

--
80 3,1 3,4 3,6 4,0 4,0 4,3 4 ,7 5,0 5,3 5,6 6,2 6,5 7,1 7,4 8, 1 8,7 ~ 10,0 11,0 11,0 12,0 

I- --
90 3,6 4,0 4,3 4,7 4,7 5,0 5,4 5,8 6,1 6,5 7,2 7,6 6,3 a.t1_ 9,4 .10,0 11,0 12.0 13,0 14,0 15,0 

f- -
8,4 ' 8,8 100 4,2 4,6 4,9 5,5 5,5 5,9 6 ,3 6,7 7,1 7,6 9,7 10,011 ,0 12.0 13,0 14,0 15,0 16,0 17,0 

- - -·-~ 

110 4,8 5,3 5,8 6,2 6,2 6,7 7,2 7,7 8,2 8 ,6 9,6 10.0 11p 12.0 13,0 14,0 15,0 16,0 17,0 18,0 19 ,0 

7,3
1 

7,8 9,6 !10,0 11,0 
- - -

120 5,6 6,2 6,5 7,3 8,4 9 ,0 12.0 13,0 14,0 15,0 16,0 17,0 19,0 20,0 2 1,0 22,0 - -
130 6,3 6,9 7,6 8,2 6,2 a.a 9,5 10,0 11,0 120 13,0 13,0 14,0 15,0 16,0 18,0 19,0 21,0 22,0 24,0 25,0 - - - -- - -
140 7,4 8.1 8 ,6 9,7 9,7 10,0 11 ,0 12,0 13,0 14,0 15,0 16,0 17,0 18,0 19,0 21,0 22,0 24,0 26,0 28,0 30,0 

- - -
150 8 ,6 9 ,5 10,0 11,0 1 1,0 Ee 13,0 14,0 15,0 16,0 17,0 18,0 20,0 21,0 22,0 24,0 26,0 28,0 30,0 33.0 34,0 - -
160 10,0 11,0 12,0 13,0 13,0 14,0 15,0 16,0 17,0 18,0 20,0 21,0 23,0 24,0 26,0 28,0 30,0 33,0 35,0 38,0 00,0 

- -
30,0 ~.o 170 11,5 13,0 14,0 15,0 15,0 16.0 17,0 18 ,0 20,0 21 ,0 23,0 24,0 27,0 28,0 Yi,O 35,0 38,0 40P 44,0 - ·-I-

100 13,0 14,0 15,0 17,0 17,0 18,0 20,021 ,0 23,0 24,0 26,0 27,0 30,0 31,0 34,0 36,0 39,0 43,0 45,0 49P 52,0 
- -

26,0 121,0 190 15,0 17,0 18,0 20E 20,0 21_E 23,0,24,0 30,0 Yi,O 35,0 36,0 39,0 42,~ 45,0 sop 53,0 57P 60,0 -
200 18,0 20,0 21,0 24,0 24,0 25,0 27,0 29,0 3 1,0 32,0 36,0 38,0 41,0 43,0 47,0 50,0 54,0 59,0 62,0 68,0 72.0 

Filter density 10 20 30 40 50 60 70 00 90 100 110 120 130 140 150 160 170 180 190 200 

Factor 1,2 1,3 1,6 1,8 2,0 2,3 2,7 3, 1 3 ,6 4,2 4,8 5,6 6,3 7,4 8,6 10,0 11 ,5 13,0 15,0 18,0 

5- 50 1.1 1,3 1,4 1,8 .2p 2.2 2,5 3,0 .l-3 .4 4,0 4,6 5,3 6 ,2 ~ ~ _9~ ~ 13,0 14,0 17,0 20,0 -
55-100 1.3 1.6 1,7 2.1 2.4 2.6 3.0 3.5 4,0 4,7 5 ,5 6,2 7,3 8,2 9,7 11 ,0 13,0 15,0 17,0 20,0 24,0 

1.8 
_...,__ --

105-150 1.5 2.0 2.4 2.7 3.0 3.5 4,1 4,7 5 ,4 6,3 7,2 8,4 9 ,5 11 ,0 13,0 15,0 17,0 20,0 23,0 27,0 -- - -
155-200 1.7 2,0 2,2 2,7 3.1---i-3.4 4,0 4,6 5,3 6 ,1 7,1 8 ,2 9 ,6 11 ,0 13,0 15,0 17,0 20,0 23,0 26,0 31 ,0 

Filter density 10 20 30 40 50 60 70 00 90 100 110 120 130 140 150 160 170 100 190 200 

Factor 1,1 1,2 1,3 1,3 1,4 1,5 1,6 1,7 1,8 2,0 2, 1 2,3 2,4 2,6 2,8 3,0 3,3 3,5 3,8 4,0 

5- 50 1,1 1,2_ 1-,3 1,4 1-t 1,5 1,6 1,8 1,9 2,0 2,2 2,3 2,5 2,6 2,9 3,1 3,3 3,6 3,9 4,2 4,4 - - .,...-
55-100 1,3 1,4 1,5 1,7 1,7 1,8 2,0 2,1 2,2 2,3 2,6 2,7 3 ,0 3,1 3,4 3,6 3,9 4,3 4,5 4,9 5 ,2 

- 1--. 
105- 150 1,5 1,7 1,0 2,0 2.0 2.1 2.3 2,4 2,6 2,7 3,0 3 ,2 3,5 3,6 3,9 4,2 4,5 5,0 5 ,3 5,7 6 ,0 

- -
155-200 1,7 1,9 2,0 2,2 2,2 2,4 2,6 2,7 2,9 3 ,1 3,4 3,6 3 ,9 4 ,1 4,4 4,8 5,1 5,6 6,0 6 ,5 6,8 
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Conversion table of exposures and increase factors 
-

I ~ 
u Exposures .. .. - 2,1 2,4 2,7 3,0 3,4 3,8 4,3 4,9 ~ .. 

I 
" " u x x x x x x o:l ~ x x 

1, 1 1,9 2,3 2,2 2,6 2,5 3.0 2,7 3 ,3 3 ,1 3 ,7 3 ,5 4,1 3.9 1 4.7 4,5 5,4 

1.2 1,8 2,5 2,0 2,9 2,3 3,2 2,5 3 ,6 2,8 4,1 3 ,1 4,6 3,6 5 ,2 4,1 5,9 

1.3 1,6 2,7 1,9 3.1 2,1 3,5 2,3 3 ,9 2,6 4,4 2,9 4,9 3 ,3 5,6 3,8 6.4 

1,4 1,5 2,9 1,7 3,4 1,9 3,8 2,1 4.2 2.4 4,8 2,7 5,3 3 .1 6.0 3.5 6,9 

1.5 1.4 3,2 1,6 3,6 1,8 4,0 2,0 4,5 2,3 5,1 2,5 5,7 2,9 6,5 3,3 7,4 

I 
1,6 1.3 3 ,4 1.5 3,8 1,7 4,3 1.9 4.8 2,1 5,4 2,4 6,1 2,7 6,9 3.1 7,8 

1,7 1.2 3 ,6 1,4 4,0 1,6 4.6 1,8 5,1 2,0 5,8 2,2 6,5 2,5 7,3 2.9 8,3 

1,8 3 ,8 1,3 4,3 1,5 4,9 1,7 5,4 1,8 6,1 2,1 6,8 2 .4 7,7 2,7 8,8 

1,9 4,0 1,3 4.6 1,4 5,1 1,6 5,7 1,8 6,5 2 ,0 7,2 2 ,3 8,2 2,6 9,3 

12,0 4,2 1,2 4,8 1.4 5.4 1,5 6,0 1,7 6,8 1,9 7,6 2,2 8,6 2,5 9.8 

2,1 4,4 1.1 5,0 1,3 5,7 1.4 6,3 1,6 7,1 1,8 8 ,0 2,1 9,0 2,3 10 ,3 

2,2 4,6 1,1 5,3 1,2 5,9 1,3 6,6 1,5 7,5 1,7 8,4 2,0 9 ,5 2,2 10,8 

2.3 4,8 5,5 1,2 6,2 1,3 6,9 1,5 7,8 1,7 8 ,7 1,9 9,9 2,1 11,3 

2.4 5,0 5,8 1, 1 6,5 1,3 7,2 1,4 8,2 1,6 9,1 1,8 10,3 2,0 11,8 

2.5 5.3 6,0 6,8 1,2 7,5 1,4 8,5 1,5 9 ,5 1,7 10,8 2,0 12,3 

2.6 5,5 6,2 7,0 1,2 7,8 1,3 8,8 1,5 9 .9 1,6 11 ,2 1.9 12,7 

2.7 5,7 6,5 7,3 1,1 8,1 1,3 9,2 1,4 10.3 1,6 11 ,6 1,8 13,2 

2.8 5,9 6,7 7,6 8 ,4 1,2 9,5 1,4 10.6 1,5 12,0 1,8 13,7 

2,9 6,1 7,0 7,8 8 ,7 1,2 9,9 1,3 11.0 1,5 12,5 1,7 14,2 

3,0 6,3 7,2 8,1 9 ,0 1.1 10,2 1,3 11,4 1,4 12,9 1,7 14,7 

3,1 6,5 7.4 8 ,4 9 ,3 10,5 1,2 11,8 1,4 13,3 1,6 15,2 

3 ,2 6 ,7 7.7 8.6 9 ,6 10,9 1,2 12,2 1,3 13,8 1,6 15,7 

3 ,3 6.9 7,9 8,9 9 ,9 11,2 1,2 12,5 1,3 14,2 1,5 16.2 

3.4 7,1 
1 8.2 

9.2 10 ,2 11,6 12.9 1,3 14,6 1,4 16,7 

( 5 
7.4 8.4 9,5 10,5 11 ,9 13,3 1,2 15,1 1,4 17,2 

3,6 7.6 8,7 9 ,7 10,8 12.2 113 7 1,2 15,5 1,4 1 7,6 

3.7 7,8 8,9 10,0 11,1 12,6 14,1 1,2 15.9 1,3 18, 1 

3.8 8 ,0 9,1 10,3 11.4 12,9 14,4 1,1 16.3 1,3 18 ,6 

3 .9 8 ,2 9.4 10,5 11,7 13.3 14,8 1.1 16,8 1,3 19,1 

4,0 
~ 9,6 10,8 12,0 13,6 15,2 1.1 17,2 1.2 19,6 

- - -
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Exposures 
~ 
¥ 

• 5,5~ l!j 6,2 7,0 8,0 9 ,0 11 12 14 &• -
1n.B x x x x x x x 

1, 1 5,0 6,1 5,6 6,8 6,4 7,7 7,3 8,8 8,2 9,9 10,0 12,1 11 ,0 13 ,2 12,7 15,4 

1,2 4,6 6,6 5,1 7,4 5,8 8,4 6,7 9,6 7,5 10,8 9,2 13,2 10,0 14,4 11 ,7 16,8 

1,3 4,2 7,2 4,8 8,1 5,4 9,1 6,2 10,4 6,9 11,7 8,5 14,3 9,2 15,6 10,8 18,2 

1,4 3,9 7,7 4,4 8,7 5,0 9,8 5,7 11 ,2 6,4 12,6 7,9 15,4 8,6 16,8 10,0 19,6 

1,5 3,6 8,3 4,1 9,3 4,7 10,5 5,3 12,0 6,0 13,5 7,3 16,5 8,0 18.0 9,3 21 ,0 

1,6 3,4 8,8 3,9 9,9 4 ,4 11,2 5,0 12,8 5,6 14,4 6,9 17,6 7,5 19,2 8,6 22,4 

1,7 3,2 9,4 3 ,7 10,5 4 ,1 11 ,9 4,7 13,6 5,3 15,3 6,5 18,7 7,1 20,4 8,2 23,8 

1,8 3,1 9,9 3,4 11 ,2 3 ,9 12,6 4,4 14,4 5,0 16,2 6,1 19,8 6,7 21 ,6 7,8 25,2 

1,9 2,9 10,5 3,3 11 ,8 3 ,7 13,3 4,2 15,2 4,7 17.1 5,8 20,9 6,3 22,8 7,4 26,6 

2,0 2,8 11 ,0 3,1 12,4 3,5 14,0 4,0 16,0 4,5 18.0 5,5 22.0 6,0 24,0 7,0 28,0 

2,1 2,6 11,6 3,0 13,0 3,3 14,7 3,8 16,8 4,3 18,9 5,2 23,1 5,7 25,2 6,7 29.4 

2,2 2,5 12,1 2,8 13,6 3,2 15,4 3,6 17,6 4,1 19,8 5,0 24,2 5,5 26,4 6,4 30,8 

2,3 2,4 12,7 2,7 14,3 3,0 16,1 3,5 18,4 3,9 20,7 4,8 25,3 5,2 27,6 6,1 32,2 

2,4 2,3 13,2 2,6 14,9 2,9 16,8 3,3 19,2 3,8 21,6 4,6 26,4 5,0 28,8 5,8 33,6 

2,5 2,2 13,8 2,5 15,5 2,8 17,5 3,2 20,0 3,6 22,5 4,4 27,5 4,8 30,0 5,6 35,0 
I 

2,6 2,1 14,3 2,4 16,1 2,7 18,2 3,1 20,8 3,5 23,4 4,2 28,6 4,6 31 ,2 5.4 36.4 

2,7 2,0 14,9 2,3 16,7 2,6 18,9 3,0 21,6 3,3 24,3 4,1 29,7 4,4 32,4 5,2 37,8 

2,8 2,0 15,4 2,2 17,4 2,5 19,6 2,9 22,4 3,2 25,2 3,9 30,8 4,3 33,6 5,0 39,2 

12,9 
1,9 16,0 2,1 18,0 2,4 20,3 2,8 23,2 3,1 26,1 3,8 31,9 4,1 34,8 4,8 40,6 

3,0 1,8 16,5 2,1 18,6 2,3 21 ,0 2,7 24,0 3,0 27,0 3,7 33,0 4,0 36,0 4,7 42,0 

3,1 1,8 17,1 2,0 19,2 2,3 21 ,7 2,6 24,8 2,9 27,9 3,6 34,1 3,9 37,2 4,5 43,4 

3,2 1,7 17,6 1,9 19,8 2,2 22,4 2,5 25,6 2,8 28,8 3,4 35,2 3,8 38,4 4,4 44,8 

3,3 1,7 18,2 1,9 20,5 2,1 23,1 2.4 26,4 2,7 29,7 3,3 36,3 3,6 39,6 4,2 46,2 

3,4 1,6 18,7 1,8 2 1,1 2,0 23,8 2,4 l 27,2 2,6 30,6 3,2 37,4 3,5 40,8 4,1 47,6 

3,5 1,6 19,3 1,8 21,7 2,0 24,5 2,3 28,0 2,5 3 1,5 3,1 38,5 3,4 42.0 4,0 49,0 

~ 
t 
3.6 1,5 19,8 1,7 22,3 1,9 25,2 2,2 28,8 2,5 32,4 3,1 39,6 3,3 43,2 3,9 50,4 

3,7 1,5 20,4 1,7 22,9 1,9 25,9 2,2 29,6 2,4 33,3 3,0 40,7 3,2 44,4 3,8 51,8 

3,8 1,4 20,9 1,6 23,6 1,8 26,6 2,1 30,4 2,4 34,2 2,9 41 ,8 3,2 45,6 3,7 53,2 

3,9 1,4 21,5 1,6 24,2 1,8 27,3 2,1 31 ,2 2,3 35,1 2,8 42,9 3,1 46,8 3,6 54,6 

4,0 1,4 22,0 1,5 24,8 1,7 30,0 2,0 32,0 2,2 36,0 2,7 44,0 3,0 48,0 3,5 56.0 

- - - - . -
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Exposures 

.. - 16 18 20 22 25 28 32 36 ~ .. 
"I h 
ill~ x x x x x x x x 

1,1 14,6 17,6 16,4 19,8 18,0 22 20,0 24 23,0 26 25,0 31 29 35 33 40 

1 ,2 13,3 19,2 15,0 21 ,6 17,0 24 18,0 26 21 ,0 30 23,0 34 27 38 30 43 

1,3 12,3 20,8 14,8 23,4 15,0 26 17,0 29 19,0 33 21,0 36 25 42 28 47 

1,4 11 ,4 22,4 12,9 25,2 14,0 28 16,0 31 18,0 35 20,0 39 23 45 26 50 

1 ,5 10,7 24,0 12,0 27 ,0 13,0 30 15,0 33 17,0 313 19 ,0 42 21 48 24 54 

1,6 10,0 25,6 11 ,3 28,8 13,0 32 14,0 35 16 ,0 1 40 18,0 45 20 51 23 58 
1 ,7 9,4 27 ,2 10,6 30,6 12,0 34 13,0 37 15 ,0 43 17,0 48 19 54 21 61 

1 ,8 8 ,9 28,8 10 ,0 32,4 11 ,0 36 12,0 40 14 ,0 45 16,0 50 18 58 20 65 

1 ,9 8 ,4 30,4 9,5 34,2 11 ,0 38 12,0 42 13,0 48 15 ,0 53 17 61 19 68 

2,0 8 ,0 32,0 9 ,0 36,0 10,0 40 11 ,0 44 13,0 50 14,0 56 16 64 18 72 

2,1 7,6 33,6 8,6 37,8 10,0 42 10,0 46 12,0 53 13 ,0 59 15 67 17 76 

2,2 7,3 35,2 8,2 39,6 9,0 44 10,0 48 12,0 55 13 ,0 62 14 70 16 79 

2,3 7,0 36,8 7,8 41 ,4 9,0 46 9,0 51 11,0 58 12 ,0 64 14 74 16 83 

2,4 6,7 38,4 7 ,5 43,2 8,0 48 9,0 53 10 ,0 60 12,0 67 13 77 15 86 

2,5 6,4 40,0 7,2 45,0 8,0 50 9,0 55 10,0 63 11 ,0 70 13 80 14 90 

2,6 6 ,2 41 ,6 6,9 46,8 7,5 52 8,0 57 10,0 65 11,0 73 12 83 14 94 

2,7 5,9 43,2 6 ,6 48,6 7,5 54 8 ,0 59 9,0 68 10,0 76 12 86 13 97 

2,8 5 ,7 44,8 6 ,4 50,4 7,0 56 8,0 62 9,0 70 10,0 78 1 1 90 13 101 

2,9 5 ,5 46,4 6 ,2 52,2 7,0 58 7,5 64 9 ,0 73 10,0 81 1 1 93 12 104 

3,0 5,3 48,0 6 ,0 54,0 6,5 60 7,5 66 8,0 75 9,0 84 11 96 12 108 

3,1 5 ,1 49,6 5 ,8 55,8 6,5 62 7,0 68 8 ,0 78 9 ,0 87 10 99 12 112 

3,2 5,0 51 ,2 5,6 57,6 6 ,0 64 7,0 70 8 ,0 80 9,0 90 10 102 11 115 

3,3 4 ,9 52,8 5 ,5 59,4 6,0 66 6 ,5 73 7,5 83 8,0 92 10 106 11 119 

3,4 4 ,7 54,4 5,3 61 ,2 6,0 68 6,5 75 7,5 85 8 ,0 95 9 109 11 122 

3,5 4 ,6 56,0 5 ,1 63,0 5,5 70 6,0 77 7,0 88 8 ,0 98 9 11 2 10 126 

3,6 4 ,4 57,6 5 ,0 64,8 5,5 72 6,0 79 7,0 90 8 ,0 101 9 115 10 130 

3,7 4 ,3 59,2 4 ,9 66,6 5,5 74 5,5 81 6,5 93 7,5 104 9 118 10 133 

3,8 4 ,2 60,8 4,8 68,4 5,0 76 5,5 84 6,5 95 7,5 106 8 122 9 137 

3,9 4 ,1 62,4 4,7 70,2 5,0 78 5,0 86 6,0 98 7,0 109 8 125 9 140 

4.0 4 ,0 64 ,0 4,5 72,0 5,0 80 5,0 88 6 ,0 100 7,0 112 8 128 9 144 
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Exposures 

.. .. -~ .. 41 46 52 59 67 75 85 96 ~ .. 
&.! 

I ill.~ x x x x x x x x 

1,1 37 45 42 51 47 57 54 65 61 74 68 83 77 94 87 106 

1,2 34 49 38 55 43 62 49 71 56 80 63 90 71 102 80 115 

1,3 32 53 35 60 40 68 45 77 52 87 58 98 65 111 74 125 

1,4 29 57 33 64 37 73 42 83 48 94 54 105 61 119 69 134 

1,5 27 62 31 69 35 78 39 89 45 101 50 113 57 128 64 144 

1,6 26 66 29 74 33 83 37 94 42 107 47 120 53 136 60 154 

1,7 24 70 27 78 31 88 35 100 39 114 44 128 50 145 56 163 

1.8 23 74 26 83 29 94 33 106 37 121 42 135 47 153 53 173 

1,9 22 78 24 87 27 99 31 11 2 35 127 39 143 45 162 51 182 
2,0 21 82 23 9 2 26 104 30 118 33 134 38 150 43 170 48 192 

2,1 20 86 22 97 25 109 28 124 32 141 36 158 41 179 46 202 
2,2 19 90 21 101 24 114 27 130 30 147 34 167 39 187 44 211 
2,3 18 94 20 106 23 120 26 136 29 154 33 173 37 196 42 221 

2.4 17 98 19 110 22 125 25 142 28 161 31 180 35 204 40 230 

2,5 16 103 18 115 21 130 24 148 27 168 30 188 34 213 38 240 

2,6 16 107 17 120 20 135 23 153 26 174 29 195 33 221 37 250 

2,7 15 111 17 124 19 140 22 159 25 181 28 203 32 230 36 259 
2,8 15 115 16 129 19 146 21 165 24 188 27 210 30 238 34 269 
2,9 14 119 16 133 18 151 20 171 23 194 26 218 29 247 33 278 
3,0 14 123 15 138 17 156 20 177 22 201 25 225 28 255 32 288 

3,1 13 127 15 143 17 161 19 183 22 208 24 233 27 264 31 298 

3,2 13 131 14 147 16 166 18 189 21 214 23 240 27 272 30 307 

3,3 12 135 14 152 16 172 18 195 20 221 22 248 26 281 29 317 

3,4 12 139 14 156 15 177 17 201 20 228 22 255 25 289 28 326 
3,5 12 144 13 161 15 182 17 207 19 235 21 263 24 298 27 336 

3,6 11 148 13 166 14 187 16 212 19 241 21 270 24 1306 27 346 
3,7 11 152 13 170 14 192 16 218 18 248 20 278 23 315 26 355 
3,8 11 156 12 175 14 198 16 224 18 255 20 285 22 323 25 365 

3,9 11 160 12 179 13 203 15 230 17 261 19 293 22 332 25 374 

4,0 10 164 12 184 13 208 15 236 17 268 19 300 21 340 24 384 -
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SERVICE AND INFORMATION 

For questions or problems relating to exposing and processing Agfa materials the 
Agfa-Gevaert distributor of the respective country - Agfa-Gevaert Is represented in 
158 countries - Is at the service of all users; in special cases, the Service Center in 
Leverkusen/Germany may also be contacted. 

There are "Technical Data Sheets" for all Agfa-Gevaert photographic products and 
they may be obalned from the distributors. 

In case of a complaint the faulty materials should be sent to the Agfa-Gevaert 
distributor, together with a note of the emulsion number (printed on the outer box). 
Goods will be replaced if defective in manufacture, labelling or packing. 

AGFA-GEVAERT programme of publications 

ISOPAN FILMS - characteristics, application, processing 

For amateurs who wish to become successful black and white photographers. With a 
wealth of information on the properties of the well-known lsopan films. Hints on ex
posure and full description of processing. 48 pages with many explanatory photos and 
illustrations. 

FROM THE CAMERA TO PICTURE 

The photographic system 

Order No.: 101 E 

Comprehensive and straight-forward information about all ways of using AGFA
GEVAERT equipment and materials. 

Informative for all those who want to start or improve photography and movie making 
as a hobby. Presentation of the AGFA-GEVAERT amateur assortment with many hints. 
56 pages .. 

Order No.: 103 E 

AGFACONTOUR PROFESSIONAL in photographies 

Full description of possible applications of this equidensity film for photographers and 
graphic artists. Useful diagrams and Illustrations showing examples of artistic derivative 
techniques. Detailed explanation of theoretical fundamentals and processing instruc
tions. 46 pages. 

Order N.o.: 151 E 

PHOTOGRAPHY IN THE TROPICS 

Detailed advice on the selection and care of photographic equipment, choice and 
storage of films, exposure and processing in tropical zones. 42 pages with coloured 
climate map, colour photos from tropical countries and removable Information sheet. 

Order No.: 401 E 
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BLACK AND WHITE PHOTOGRAPHIC PAPERS 

Characteristics, application, processing 

An up-to-date and extended revised version of the familiar publication by Dr. W. Hor
nung. Technical data and qualities of Agfa-Gevaert pictorial papers for black and white 
photography are described In full and processing instructions given. 56 pages. 
numerous diagrams and illustrations. 

Order No.: 404 E 

TAPE RECORDING MANUAL 
The right introduction to tape recording as a hobby, for beginners and serious ama
teurs. Contains a discussion of technical matters as well as hints and suggestions for 
home recordings of plays and music, information on splicing and care of the tape 
recorder. 84 pages with 40 Illustrations. 

Order No.: 701 E 

These publications are obtainable through the Agfa-Gevaert representative In your 
country. They are available by payment of a nominal charge. 

AGEPON, AGFACHROME, AGFACOLOR and RONDINAX are registered 
trademarks of Agfa-Gevaert, Antwerp and Leverkusen. 

E. 93-7032/15315. Printed In Germany 



AGFACOLOR USER PROCESSING 

The Agfacolor negative 
Equipment for negative development 
Processing chemicals 

The Agfacolor paper print 
Equipment for exposure and development 
Filters for subtractive colour correction 
Processing the first test prints 
The 25° C (77° F) process 
Colour casts 
From test strip to finished print 
Special enlarging problems 
Finishing the prints 
Building up a print library 
Colour transparencies from colour negatives 

Science of colour in brief 
Colour rendering in the Agfacolor process 
Colour comparison chart 
Faults and their causes 
Filter factor tables 
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