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This invention relates to photography and 
more particularly to a method of making gelatin 
relief images or resists suitable for making 
printing plates, etc. The invention also relates 
to the preparation of etching printing plates and 
cylinders using the resist. 
An object of this invention is to provide a 

practical method of making gelatin relief images 
or resists. A further object is to provide a prac 
tical method of making etching printing rhein 
pers, e. g., plates and cylinders using Such re 
sists. A still further object is to provide Such 
methods which can be used with the usual equip 
ment in printing establishments. Still other ob." 
jects will be apparent from the following descrip 
tion of the invention. 
The invention in one of its broader aspects 

comprises exposing a flexible photographic filiil 
element having an outer light-sensitive silver 
halide emulsion layer and a hydrophobic Sup 
port through a screen and then through a photo 
graphic image, e. g., a continuous tone positive. 
The exposed film is then developed in an aqueous, 
non-hardening, developer solution, fixed in a 
thiosulfate fixing bath, washed, bleached in a 
hardening bleach bath, washed and dried. The 
gelatin surface of the film is then squeegeed in 
to contact with the surface of a metal printing 
member, e.g., copper, aluminum or Zinc plate or 
cylinder and the support removed, e. g., by dis 
solving it in a suitable solvent. By Washing 
with hot Water the unhardeined gelatin is rer 
moved to form a resist. The resist, which is af 
fixed to the surface of the metal plate, is then 
etched with an acidic solution whereby the image 55. 
is reproduced in the surface of the metal print 
ing plate or cylinder. The residue of the hard 
ened gelatin resist is then washed off by suit 
able solution, e. g., an aqueous acetic acid Solu 
tion of moderate to high concentration which 
may contain sodium chloride. 
Warious types of photographic film elements 

may be processed in accordance with the method 
outlined above but the invention is especially 
useful with dry-stripping films wherein the ge 
latino Silver halide layer is coated on a relative 
ly thin permanent support which is in turn ad 
hesively joined to a temporary Support by means 
of a dry-stripping layer. The supports should 
be made of a hydrophobic material so that the 
resulting composite element will have good di 
mensional stability. The permanent support 
should be readily soluble in commercial solvents 
so it may be effectively removed from the gel 
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printing member by a simple Washing Operation. 
The gelatino Silver halide emulsion layer is gen 
erally not directly coated onto the film Support 
but first a thin gelatin substratum is applied 
in order to improve the anchorage. 
When a cellulose ester film, e. g., cellulose 

acetate, cellulose acetate propionate, cellulose 
acetate butyrate, cellulose nitrate, cellulose pro 
pionate, etc., is used in the support for the ge 
latino silver halide emulsion layer it can readily 
be removed with commercial solvents for such 
esters. Mixtures of acetone and ethyl or methyl 
alcohol and mixtures of acetOne and the mono 
nethyl or monoethyl ether of ethylene glycol are 
especially useful. Acetone can be used alone if 
desired but because of its high degree of volatil 
ity is somewhat difficult to handle. The mono 
ethyl ether of ethylene glycol is an excellent 
single solvent for the permanent support. 
When the photographic film used is a stripping 

firin, the temporary support may be stripped aft 
er the differentially hardened emulsion layer is 
made to adhere to the printing surface and the 
permanent support is later removed by dissolv 
ing it. 
The invention will be further illustrated but is 

not intended to be limited by the following ex 
amples. 

Eacample 1 

A photographic Stripping film consisting of a 
cellulose acetate film base bearing on one sur 
face, in order, a layer of cellulose nitrate, a. 
thin Substratum of gelatin and a gelatin back 
ing layer and on the other surface, in order, a 
stripping layer composed of water-insoluble 
ethyl cellulose and cellulose nitrate, a thin cel 
lulose, nitrate film, a gelatin anchoring Sub 
stratum and a light-sensitive gelatin silver 
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halide emulsion layer was exposed for a period 
of 20 seconds at ten foot candles through a round 
dot gravure Screen and then exposed through a 
positive photograph for 20 seconds at ten foot 
candles. The exposed film was then processed 
aS follows: 

(i) Developed for three minutes at 65° F. in 
a solution of the following composition: 

Grams 
N-methyl-p-aminophenol sulfate - 1.5 
Hydroquinone --------------------------- 15.0 
Sodium Sulfite -------------------------- 60,0 
Potassium carbonate --------------------- 64.0 
Potassium bromide ---------------------- 4.5 

atin layer adhering to the surface of the metal 55 Water to 1. liter. 
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(2) Fixed for two minutes in a 20% aqueous 
solution of sodium thiosulfate; 

(3) Washed in water at 60° F. for 30 minutes; 
(4) Bleached for two minutes in a Solution 

made by admixing the following components: 
Potassium bichromate------------ grams-- 20.0 
Hydrochloric acid-------------------ml -- 10.0 
Potassium bromide.--------------- grams-- 5.0 
Water to liter. 

(5) Washed in Water at 60° F. for a period of 
30 minutes and then dried at 68° F. at 55% rel 
ative humidity. 
The gelatin surface of the bleached film was 

squeegeed into contact with the surface of a Wet, 
copper plate. The temporary support being out 
ermost was then stripped from the nitrocellulose 
support and the latter was removed by dissolving 
it in a Washing solution consisting of 60% ace 
tone and 40% ethyl alcohol. A gelatin relief 
image was then made by washing the gelatin 
layer with water at 125° F. for five minutes. The 
resist was dried and then treated with 38 Baumé 
iron perchloride solution for a period of about 17 
minutes whereby the photographic image Was re 
produced on, viz., etched into, the surface of the 
copper plate. The residue of the relief image 
was washed off with 28% aqueous acetic acid. 

Eacample II 

A photographic stripping film of the kind de 
scribed in Example I was exposed as described in 
that example except that a conventional Screen 
having a space to line ratio of 2% to 1 was used. 
The exposed film was then processed and used 
to make an etched copper plate as described in 
Example I with similar good results. The resi 
due of the relief image, however, Was Washed off 
by means of a 28% aqueous acetic acid contain 
ing a large amount of Sodium chloride. 

Eacample III 
A film of the type described in Example I Was 

processed exactly as described in that example 
except that the permanent support was removed 
by soaking in the monoethyl ether of ethylene 
glycol and swabbing with cotton soaked in the 
same Solvent. 
The invention obviously is not limited to the 

specific developer solution or period of develop 
ment prescribed in the foregoing examples. To 
the contrary, various other commercial non 
hardening developers can be used in like manner. 
The period can be varied to produce Optimum or 
desired results a practical range being 3 to 15 
minutes. A suitable developer for changes in 
contrast is the soft working developer made by 
admixing the components: 

GranS 
N-methyl-p-aminophenol sulfate --------- 0.5 
Hydroquinone --------------------------- 5.0 
Sodium sulfite (anhydrous) -------------- 40.0 
Sodium carbonate (monohydrate) -------- 12.0 
Potassium bromide ---------------------- 1.0 
Water to liter. 

Similarly other hardening bleach baths can be 
used in place of the specific one in the above ex 
amples. A suitable additional bath has the fol 
lowing composition: 
Potassium bichromate ------------ grams - 10.0 
Hydrochloric acid ------------------- mill 10.0 
Water to liter. 

Water-soluble bromides, e.g., sodium, potassium 
or ammonium bromide are preferably present in 
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4. 
the bleach bath when copper printing members 
are used. 

In the Washing operation following bleaching 
when the gelatin relief image or resist is formed 
the temperature of the water and the time of 
treatment may vary. Temperatures from 105 F. 
to 145° F. and times from three minutes to 30 
minutes are practical ranges. 
The etching treatment may be varied depend 

ing upon the particular type of metal plate or 
cylinder used. The etching may be conducted 
with a single solution or in several Solutions of 
different strength, e. g., iron perchloride Solu 
tions varying from Baumé 45° and ending With 
Baumé 35 can be used. An advantage of the 
present invention is that a single Baumé iron 
perchloride Solution preferably about 38 can be 
used instead of the five Solutions used by photo 
engra VerS. 
The invention is especially useful in processing 

the dry stripping films of the types described in 
copending application Ser. No. 125,198, filed No 
vember 3, 1949. It is not limited to Such strip 
ping films, however, but can be used With vari 

Suitable additional Ones are de 
scribed in U. S. Patents 2,266,435, 2,275,617 and 
2,391, 71. 
The processes of this invention have the ad 

vantage that the usual carbon tissues used in the 
gravure industry can be eliminated with their 
attendant disadvantages. An important advan 
tage of the invention is that it enables the tech 
nician in the gravure art to use One etching SO 
lution with the same result previously attained 
with several solutions of varying concentration. 
A further advantage is that the Silver Salts enable 
the technician to view the nature of the photo 
graphic reproduction before the etching opera 
tion is carried out. Still other objects will be 
apparent to those skilled in the art. 
As many widely different embodiments of this 

invention can be made without departing from 
the spirit and Scope thereof, it is to be under 
stood that the invention is not to be limited ex 
cept as defined by the claims. 
What is claimed is: 
1. A process of making an etched printing plate 

Which comprises exposing Separately through a 
Screen and a photographic image a film element 
having an outer light-sensitive gelatino silver hal 
ide emulsion layer and a hydrophobic support, 
developing Said film in a non-hardening photo 
graphic developer Solution, fixing the developed 
film in a non-hardening fixing Solution, bleach 
ing the fixed film in a hardening bleach bath, 
pressing the bleached silver Salt gelatin layer 
into contact With the Surface of a metal printing 
member, removing the Support from the latter 
layer, Washing the unhardened gelatin from the 
bleached Silver Salt gelatin layer and treating the 
relief image With an acid etching bath. Whereby 
an image is etched into the Surface of said 
printing member. 

2. A process of making an etched printing plate 
which comprises exposing separately through a 
Screen and a photographic image a film element 
having an Outer light-Sensitive gelatino Silver hal 
ide emulsion layer and a hydrophobic cellulose 
derivative Support, developing said film in a non 
hardening photographic developer solution, fixing 
the developed film in a non-hardening fixing so 
lution, bleaching the fixed film in a hardening 
bleach bath, drying the bleached film, pressing 
the bleached silver salt gelatin layer into contact 
with the wet surface of a metal printing member, 
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reinoving the support from the latter layer, wash 
ing the unhardened gelatin from the bleached 
silver salt gelatin layer and treating the relief 
image with an acid etching bath whereby an 
inage is etched into the Surface of Said printing 
Alember. 

3. A process of making an etched printing plate 
which comprises exposing separately through a 
screen and a photographic image a film element 
having an outer light-sensitive gelatino silver 
halide emulsion layer and a hydrophobic cellulose 
derivative Support, developing the exposed film 
in a non-hardening photographic developer Solu 
tion, fixing the developed film, Washing the fixed 
film, bleaching the resulting film in a hardening 
bleach bath, Washing the bleached film, drying 
the bleached film, pressing the bleached silver 
Salt gelatin layer into contact with the Wet Sur 
face of a metal printing member, removing the 
support from the latter layer, Washing the un 
hardened gelatin from the bleached silver salt 
gelatin layer and treating the relief image on the 
metal printing member with an acid etching 
Solution whereby the photographic image is 
etched into the surface of the printing member. 

4. A process as set forth in claim 3 wherein 
the Surface of the metal printing plate is Com 
posed of a metal taken from the group consist 
ing of copper, aluminum and zinc and iron per 
chloride solution of 45° to 35° Baumé is used as 
the etching bath. 

5. A process of making an etched printing 
plate which comprises exposing separately 
through a screen and a photographic image a 
stripping film element having an outer light- 3 
sensitive gelatino silver halide emulsion layer 

30 

6 
carried by a hydrophobic cellulose derivative Sup 
port which is adhesively joined to a temporary 
support by a dry-stripping layer, developing said 
film in a non-hardening photographic developer 

5 solution, fixing the developed film, bleaching the 
fixed film in a hardening bleach bath, drying the 
bleached film, pressing the bleached silver salt 
gelatin layer into contact with the Wet Surface of 
a metal printing member, stripping the tempo 

10 rary Support from the remaining Support, dis 
Solving the latter support, Washing the unhard 
ened gelatin from the bleached silver salt gelatin 
layer and treating the relief image with an acid 
etching solution. Whereby an image is etched into 

15 the Surface of said printing member. 
6. A process as set forth in claim 5 wherein 

the surface of the metal printing plate is Com 
posed of a metal taken from the group consisting 
of copper, aluminum and Zinc the acid etching 

20 bath is an iron perchloride solution of about 38 
Baumé. 
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