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This invention relates to improvements in pho 
tographic plates for use in the lithographic arts 
and its purpose is to provide an improved nega 
tive or positive printing plate produced by an 
improved method according to which the rendi 
tion of color and tone in the reproduced image 
more raccurately follows the original copy than 
has been possible by any method heretofore 
known. M 

The increase in employment of offset lithog 
raphy in the graphic arts has been more Or 
less retarded in the past by inadequate and in 
direct methods of correcting the deficiencies of 
photographic images on printing plates insofar 
as the rendition of color and tone is concerned. 
Heretofore, two such methods have been emi 
ployed, these being known as the Sitaining method 
and the ground glass method. The older of these 
methods is the staining method by Which the 
photographic image is stained with dye for the 
purpose of Securing color and tOne correction 
through the medium of light absorption. By 
this staining process, areas which appear too 
dark in the photographic image are rendered 
lighter in tone by the application of the dye 
solution, which is usually of the aniline class 
and reddish in color. The dye, when applied 
to the printing plate, causes more or less ab 
sorption of the transmitted light, thereby pro 
ducing a decreased light action on the areas so 
treated and causing a consequential lightening 
of tones by reason of the decreased activity of 
the actinic rays of the transmitted radiations. 
The staining method has the disadvantage that 
it affords a very narrow latitude for the correc 
tion of tones and unless SpectrOSCOpic equipment 
is available, the average workman has no accu 
rate idea of the relative proportions of light 
Which are absorbed and transmitted. Even Very 
slight errors in the color strength of the applied 
diye solution will promote decided alterations in 
the light-transmitting character of the dyed 
areas. This may bring about either overcorrec 
tion or undercorrection of the dyed areas which 
results in images which are false reproductions 
of the originals. This method therefore depends 
too much upon the skill of the individual work 
man and is difficult of execution even by the 
most skilled hands. 
The second method, known as the ground glass 

method, is more widely used at the present time 
, , and consists in making the color and tone cor 
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rections by manually retouching the photo 
graphic image on the ground glass plate. By 
this method, correction - is brought about by va 
riation of the opacity of certain of the parts 
of the composite image, mainly by the applica 
tion of graphite, crayons or air brushes to the 
required parts in the effort to increase the opacity 
of these regions, and so lightening the untreated 

(C. 95-5.6) 
* areas by increasing the opacity of those parts 
which were rendered too dark or transparent in 
the original photographic negative. . . . According 
to this method, the first step is to make con 
tinuous tone negatives of the Original Subject to 
be reproduced. From these negatives, continu 
ous tone positives are made On the ground glass, 
one for each color or hue to be printed. The 
artist then retouches the positive images on these 
plates, according to the degree of error present 
in different parts of the images and the relative 
amount of color or strength the different parts 
of the image should possess in order to reproduce 
correctly the original. . This manual retouching 
of the continuous tone positive results in con 
siderable smearing or smudging of the subject 
and is incapable of bringing about a correct re 
production of the original in all of its detail. 

Either of the foregoing prior art methods rep 
resents a radical departure from pure photo 
graphic principles. The intervention of mate 
rials such as crayons or graphite is certain to 
obliterate to a greater or lesser eXtent the photo 
graphic appearance of the reproduced image. It 
is impossible to secure effects similar to the re 
productions of an original by methods of such a 
nature, as the artist is promoting corrections by 
individual manipulation of different parts of the 
image rather than through photographic correc 
tions based on the laws Of Optics and chemistry. 
It is apparent from these considerations that the 
important object to be sought is the ºcorrections 
of the photographic plate by treatment of the 
photographic image itself and not by such arti 
ficial methods as the dyeing or manual manipu 
lation of the image. M 
The method of securing the desired correction 

by treatment of the photographic image itself 
may be most expeditiously performed by the proc 
ess of systematic re-etchment of the photo 
graphic image itself whereby any desired area 
can be progressively lightened or darkened by re 
duction of the component elements of the image 
which are tSually embodied in a geometric Series 
of minute dots secured through the employment 
of a half-tone screen in the operation of photo 
graphing the image on the plate. Although proc 
esses of this kind have heretofore been employed 
in the photo-eneraving industry, i 0 Such method 
has heretofore been employed in the manufac 
ture or correction of photographic plates and the 
principal object of the present invention is to º 
adapt such a method to the purposes of offset 
lithography so that printing plates may be made 
to reproduce accurately the original subject with 
out introducing the inaccuracies which have been . 
present in the methods heretofore employed. By 
means of the improved method of the present in 
vention, the lithographer is enabled to secure at 
will any desired correction of the printing plate 
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2 
by recourse to a process analogous to etching 
whereby the size of the printing dot in any area 
can be altered by a system of reductions accord 
ing to which the relative sizes of the dots on dif 
ferent areas of the subject may be altered by 
chemical dissolution or reduction. According to 
the persent invention, the correction of the color 
and tone values of the different partS of the image 
is brought about by a process of etching photo 
graphic half-tone images on glass with a suitable 
mordant which progressively decreases the sizes 
of the half-tone dots or other elementS wherever 
applied and in proper ratio to the degree of cor 
rection required. An important feature of the 
present invention is that the printing dots or elle 
ments which form the image on the glass plate 
are so metallized or coated during the process 
of forming. the plate in preparation for the etch 
ing process that the mordant acts upon the dots 
or elements in reducing their size without de 
creasing their depth or projection from the sur 
face of the glass plate and without causing the 
edges thereof to assume a fuzzy or irregular con 
tour, so that the individual elements which make 
up the composite image are reproduced in sharp 
outline without any of the Smearing Or Smudging 
effect which has been characteristic Of the hand“ 
correction method. A further object of the pres 
ent invention is that the printing plate may be 
manufactured and corrected quickly as com 
pared with the time required for the making of 
corrected plates by previously known methods, 
thus resulting in a great saving in the cost of 
making the corrected plate in addition to making 
possible a more accurate reproduction of the Sub 
ject. Other objects of the invention relate to va 
rious features of the improved plate and various 
details of the method which Will appear more 
fully hereinafter. 
The nature of the invention will be understood 

from the following specification taken with the 
accompanying drawing in connection with which 
several embodiments of the improved method are 
explained. In the drawing, 

Fig. 1 shows a vertical section through a hori 
zontally positioned glass plate adapted for use 
in forming a printing plate by the method of the 
present invention; 

Fig. 2 is a sectional view similar to that of Fig. 
1 showing the condition of the ground glass plate 
after a coating of a sensitive emulsion has been 
applied thereto in the first step of one example 
of the improved proceSS; 

Fig. 3 is a sectional view similar to that of Fig. 
1, showing the condition of the plate and its coat 
ing at the end of the second step of the process 
after the sensitive emulsion has been blackened; 

Fig. 4 is a sectional view similar to that of Fig. 
1" showing the condition of the plate at the end 
of the third Stage of the process after an acid 
resistant coatirg has been applied over the black 
ened emulsion, 

Flg. 5 is a sectional view of the printing plate 
at the end of the next i succeeding stage of the 
process after the plate has been exposed in con 
tact with the negative under the action of light 
and after the subsequent operations of-washing 
out the plate and inking the projecting dots or 
elements which form the image; 

Fig. 6 is another sectional view of the printing 
plate after a subsequent stage of the process 
showing the unprotected portions of the blackened 
emulsion as having been etched away; 

Fig. 7 is another semtional view showing the 
printing plate in the final stage of the process 

1,957,483 
after the projecting dots or printing elements have 
been reduced in size by the action of the etching 
Solution acting on the lateral sides thereof with 
out decreasing their projection from the surface 
of the glass plate; 

Fig. 8 is an enlarged sectional view through 
a ground glass plate adapted to form the base for 
a modified process of making the photographic 
printing plate by the process of the present in 
vention; 

Fig. 9 is an enlarged sectional view similar to 
that of Fig. 8, showing the glass plate after a 
Sensitized emulsion has been applied thereto; 

Fig. 10 is an enlarged sectional view similar to 
that of Fig. 9, showing the condition of the plate 
in a succeeding stage of the process after printing 
dots have been formed thereon by the exposure 
of the coating under a half-tone negative; and 

Fig. 11 is a sectional view showing the plate 
illustrated in Fig. 10 when it has reached the final 
stage of the process wherein the areas of the dots 
have been reduced by the etching step of the 
prOCeSS. 
According to the practice of one example of my 

improved method, a ground glass plate 10, suit 
able for printing plate purposes, as shown in Fig. 
1, is provided with a sensitive coating known as a 
gelatino-bromide emulsion which contains salts 
of metal such as silver and copper and which 
Solution is preferably made up according to one 
or the other of the following Formulae A or B, 
wherein the ingredients are combined in the pro 
portions stated: 

A 

Water distilled.-------------------- 4 fluid ounces 
Ammonium chloride------------------- 32 grainS 
Potasium bromide-——————————————------ 40 grains 
Citric acid.-------------------------- 50 grains 
Hard gelatine------------ ------- 3 fluid ounces 

B 

- Distilled water------------------ 3 fluid ounces 
Nitrate of Silver-------------------- 120 grainS 
Copper Sulphate-------------------- 120 grains 

This sensitive coating 11 is shown in Fig. 2 on 
an enlarged scale for the sake of clearness, al 
though it will be understood that in practice this. 
and other coatings applied to the glass plate are 
comparatively thin. This coated plate as shown 
in Fig. 2 is then exposed to the action of light, 
without the interposition of a negative, and the 
exposed plate is then developed and fixed in the 
regular photographic manner with the result that 
the glass plate then bears an opaque or blackened 
metallic coating 12, as shown in Fig. 3. The next 
step of this form of the process consists in apply 
ing to the metallic coating 12 another coating 13 
of acid-resisting material which may preferably 
be a solution of ammonium bichromate in a col 
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loid such as albumin or fish glue, thus forming . 
a protective layer for the metallic coating which 
resists the etching action upon the outer surfaces 
of certain portions of this layer in the subsequent 
etching process. This bichromated colloidal acid 
resistant solution is preferably made up of the 
following ingredients combined in the following 
proportionS: 

Water------------------------- 32 fluid ounces Albumin.------------------- 3 ounces, by weight 
Bichromate of ammonium.-.- %4 ounce, by weight 
After applying the coating 13, the sensitivity of 
the plate is comparable to that of a very slow 
gelatino-chloride emulsion. 
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A 

The next step of this form of the process con 
sists in exposing the coated plate, shown in Fig. 
4, to the action of light under a half-ton? nega 
tive, the exposure being preferably with arc lamp 

5 illumination for a period of from one to ten min 
utes, according to the character of the negative 
and its subject. The - exposed plate is then rolled 
up with an acid-resisting ink and this is followed 
by the washing of the plate in order to remove 
all portions of the chromium salts which have 
not been affected by the action of light, thus re 
sulting in the production of a plate having the 
cross-sectional form shown in Fig. 5, where the 
projecting portions represent the dots formed by 
parts of the ink coated layer 13 which have been 
exposed to the action of light. These projecting 
parts 14 extend upwardly from the layer 12 formed 
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by the blackened emulsion and the outer or upper 
ends of these projections 14 are covered by the 
individual ink coatings 15. The next step con 
sists in drying the plate and then immersing it 
in a bath made up of the following ingredients : 
combined in the following proportions: 
Copper sulfate------------- 4 ounce, by weight 
Potassium bromide.----------- %4 ounce, by weight 
Water------------------------- 16 fluid Ounces 
Hydrochloric acid, C. P.-.-.-.-.-.-.-.-.-.-.-.-.- 20 minims 
The plate is continued in this bath until all of 
the unexposed parts of the image have a milky 
hue and it is then removed and washed in cold 
water to remove all traces of the bath solution 
after which it is washed with a Strong sodium 
thiosulphate solution which will completely re 
move the miliky appearance in the unexposed re 
gions. The plate then has the cross-sectional 
appearance shown in Fig. 6, wherein the portions 
of the blackened emulsion between the dots which 
have been protected by the acid-resistant coating 
have been washed away down to the glass plate, 
leaving the dots coated on their outer i end sur 
faces by ink as shown at 16. 
At the conclusion of the last described step of 

the process, the plate is dried, and it is prepared 
for a dot reduction process by Washing Off the 
image With carbon tetrachloride or other Solvent, 
thus leaving the dots having a depth of projection 
from the glass plate equal to the thickness of the 
coatings applied to the plate. These dots are 
completely metallized from the surface of the 
emulsion to the glass support so that they are 
capable of being reduced by a process of etching 
Without a loss of density. The reduction of the 
dots is effected by a process of fine etching simi 
lar to that of photo-engraving except that it is 
carried on with a mixture of sodium cyanide and . 
iodine as a mordant instead of the ferric chilo 
ride which is usually employed in photo-engrav 
ing. The coating of the plate with the etching 
Solution and the etching of the metallized dots 
resulting therefrom may be repeated as many 
times as is necessary to achieve the desired re 
sults. Since the outer end Surfaces of the dots 
are protected by the acid-resistant coating applied 
thereto, the etching takes place from the sides of 
the dots inwardly so that they finally assume the 
reduced proportions shown at 17 in Fig. 7. By 
this method, the dots may be caused to assume 
any desired degree of fireness without destroy 
ing the relatively flat character of the endº sur 
faces thereof which do the work in the subse 
quent printing operation and the outer contour 
of each dot is comparatively Smooth so that it is 
recorded in a Sharp Outline in the resulting print 

3 
ing operation without any irregular projections 
which might give a blurry effect in the final im 
age. In the practice of this method, no fixation 
of the underlying emulsion 12 is necessary as the 
salts contained therein are removed in the sub 
Sequent process of etching through the action of 
the cyanide reducer or mordant. 
AS a modification - of the method described 

above, the emulsion-coated plate may be placed 
in a solution of bichromated colloid and then 
dried preliminary to exposing it under a half 
tone negative. The exposed plate is then washed 
to remove all soluble portions of the colloid and 
is then developed and fixed. After. drying the 
plate at this stage, it is ready i for the etching 
operation which constitutes the final step of the 
process first described. 

Instead of using the bichromated colloid as 
the coating 15 of the plate, a light sensitive var 
nish or Syrian asphalt may be employed. In 

90 

95 
this case, the emulsion coating 12 serves as a . 
Substratum for a coating of the varnish or asphalt. 
The plate so prepared is then exposed under a 
positive after which the exposure is developed 
with a solution suitable for the type of sensitizer 
used. 
Although the process hereinbefore described, 

and its i modifications, have been found to give 
Satisfactory results, the method now to be de 
scribed is preferred for the commercial practice 
of the invention. According to this preferred 
method, a ground glass plate 20, as shown in Fig. 
8, is provided with a coating 21 of the gelatino 
bromide emulsion previously described, as shown 
in Fig. 9. This plate, with the blackening or 
emulsified coating 21, is then exposed under a 
half-tone negative for such a length of time as 
is considered necessary for the production of an 
impression of the image of the particular strength 
or gradidation necessary for the correction of er 
rors inherent in the original half-tone negative. 
The latent image thus produced on the plate is 
then developed in a special developer containing 
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no alkali or any other form of accelerator. As .. one example of such a developer, one may use a 
solution consisting of the following 
combined in the following proportions: 
Water------------------------- 32 fluid ounces 
Sodium sulphite------------ 1 ounce, by weight 
Amidol ----------------------------- 75 grains 
Potassium bromide (10 % solution) --- 35 minims 

It is desirable to avoid the presence of alkali 
in this solution in order that it may not have a 
tanning action on the developed image. The 
development in this solution is continued until 
all of the light affected salts are completely re 
duced to the metallic stage, thus forming an im 
age possessing an opacity which is capable of 
permitting the subsequent correction or etching 
operation to be carried on without a loss of den 
sity in the constituent elements or dots of the 
half-tone positive. The plate then has the form 
shown by the section view of Fig. 10, where the 
dots constituting the image are shown at 22 pro 
jecting upwardly from the glass plate. After the 
development has been carried on to the required 
degree, the positive is washed with water under 
the tap and is then transferred to a plain fixing 
bath composed preferably of the following in 
gredients combined in the following proportions: 
Sodium thiosulpha?e----------------- 2 pounds 
Water------------------------ 128 fluid ounces 
The fixation of the image proceeds rapidly and 
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after the removal of all of the metallic salts 
which have not been affected by light, the posi 
tive is thoroughly washed with water to eliminate 
the thiosulphates which may be left on the coat 
ing or image after fixation. 
By the preceding- steps of the last described 

process, there is produced a half-tone positive 
which should faithfully record the tonal charac 
teristics of the primary image and although this 
image could be etched or reduced within certain 
limits, without further treatment, it is preferably 
protected against the loss of density by submitting 
it to the action of another solution which may 
preferably consist of the following ingredients 
combined in the following proportions: 

Copper sulfate------------ 1 ounce, by weight 
Potassium bromide-------- 1 ounce, by weight 
Potassium bichromate------------------- ' 75 grains 
Glacial acetic acid------------------- 40 minimS 
Water------------------------- 32 fluid OUmCeS 

In this bath, the positive image is slowly 
bleached a pale yellowish color and when it is 
fully bleached it is again washed with water to 
remove all traces of the compound employed in 
the bleaching bath. 
After treating the plate in the bleaching bath 

and washing it, the bleached positive is con 
verted to its original metallic state by immersing 
it in the developing solution employed for the 
initial production of the latent image and then 
exposing it to the action of light. After this 
treatment, the positive is dried and is then ready 
for etching. , The etching is carried on by im 
mersing the plate in a diluted solution of sodium 
cyanide and iodine, as in the practice of the 
method first described and the etching is allowed 
to continue until those areas of the plate requir 
ing the least correction have been brought to their 
correct tonal Strength. These parts are then 
covered with an impervious varnish which is in 
Soluble , to the mordant used. Various prepara 
ticns may be employed for this purpose but as 
phaltum is now preferred. After these areas 
have been covered with asphaltum, the image 
is Subjected to another etching operation in order 
to further reduce the sizes of the elements or 
dots in other areas of the plate to the tonal depth 
and strength required. In each step of the etch 
ing operation, the action of the etching solution 
is to cause dissolution of the edges of the half 
tone dots and as the etching continues, the rela 
tive area of each individual dot or element pro 
gressively decreases, as shown at 23 in Fig. 11. 
InaSmuch as the central portion Of the dot is 
harder than the Outer portiOns and Since the 
outer end surface is Smooth and hard as com 
pared with the relatively rough or irregular con-. 
dition of the edges of the dots, - it has been 
discovered that the etching solution acts only 
on the edges of the dots so that the dots or elle 
ments are decreased in size from their edges in 
wardly without decreasing the projection of the 
dots from the surface of the plate, so that a final 
result is obtained which is similar to that ob 
tained by the first described method of this in 
vention except that this method is more direct. 
By subjecting dºfferent parts of the image to dif 
ferent numbers of etching Operations, any de 
sired degree of contrast may be obtained between 
different parts of the image, and the resulting 
printing dots, although varying in size in different 
parts of the image, are sharp in outline and pro 
duce the desired accurate result in the printed 
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WOrk. The etching step of the process, although 
somewhat similar to the etching employed in 
photo-engraving, is carried out on a glass positive 
instead of on metal plateS. 
When the etcher is satisfied that the positive 

plate accurately portrays the original subject, the 
positive image is printed therefrom onto another 
glass plate using the same emulsion as was em 
ployed for the formation of the positive image. 
The latent, image thus produced on the second 
glass plate is negative in character and is de 
veloped and fixed in the same manner as the 
image on the positive plate was developed and 
fixed. This negative image is a reversed dupli 
cate of the etched image and forms the negative 
which may be used for printing on the sensitized 
zinc plate to be used in the lithographic art for 
reproducing the subject in multiple copies. As 
mamy megative plates as may be desired may be 
reproduced from the etched positive plate which 
remains as a master plate from which future 
orders may be filled. If the etched positive be 
comes damaged, it is only necessary to make an 

proceed to form a corrected positive plate which is 
much simpler than in processes heretofore em 
ployed where attempts have been made to make 
corrections on the original negative. 
By means of the method of the present inven 

tion, a correct positive plate is produced by mak 
ing the corrections aliong photo-mechanical lines, 
depending entirely upon the proven action of 
physio-chemistry and accomplishing all correc 
tions within the sphere of photography, without 
depending upon the inaccurate method of stain 
ing and Without incurring the danger of obliterat 
ing portions of the image or its elements, which 
is inherent in the manual retouching of images. 
The lithographer can determine at a glance the 
degree Of correction obtained merely by study of 
the appearance and dot formation of the image 
which gives an accurate gauge of the tone and 
color quality of each portion of the image so that 
the lithographer can determine, in advance of 
any printing operations, the exact º character 
of the printed impression which will be formed 
by these microscopic elements or dots. The ex 
perienced etcher knows the color or strength 
produced by a certain size of dot and is there 
fore enabled to base his judgment upon the firm 
foundation of photo-mechanics rather than upon 
the insecure foundation arising from a matter of 
judgment of light transmittance and absorption. 
No set rules can be prescribed for the extent or 
number of repetitions of the etching step and 
this will depend upon the judgment of the etcher, 
who will determine when the different portions 
of the image have reached the desired stage of 
reduction, as indicated by the size of the dots and 
the relative proportions of the dots in different 
parts of the image. 
The method of this invention has marked ad 

Vantages over the ground glass method of cor 
rection in the practice of which the artist has no 
definitely accurate idea of the relative propor 
tion of light transmitted by the different re 
touched portions of the plate and if his judg 
ment is faulty in this respect, discovery of the 
error can only be made after the final negatives 
have been taken therefrom º and after the - zinc 
plates printed from the negatives have been 
proved. N 

Although certain examples of the improvedi 
printing plate and certain illustrations of the 
improved method have been set forth herein, it 
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will be understoodi that plates embodying the 
present invention may have various character 
istics and may be made by Warious methods Within 
the scope of the appended claims. 

claim: 
1. The method of forming a photographic 

printing plat? Which consistS in coating a trans 
parent plate with a sensitized emulsion contain 
ing metallic salts, exposing said coating to the 
action of light under a half-tone negative, de 
veloping said plate until all of the light affected 
Salts are completely reduced to the metallic state, 
then washing the developed plate, then treating 
Said plate With a deep bleaching solution, then 
converting the image oni said plate to its original 
metallic state by treating it with a developing 
Solution and exposing it to the action of light, and 
then chemically eching the resulting - image 
carried by Said plate. 

2. The method of forming a photographic 
printing plate which consists in coating a trans 
parent plate with a light sensitive gelatino 
bromide emulsion containing salts of silver and 
Copper, exposing said coated plate to the action 
of light under a half-tone negative, then develop 
ing Said plate with a developing solution free of 
any accelerator, then washing said plate in a 
fixing solution, treating the plate with a bleach 
ing solution, converting the resulting image on 
the plate to its original metallic state, treating 
it with a developing solution and exposing it to 
the action of light, and then drying and etching 
said plate. 

3. The method of forming a photographic 
printing plate which consists in coating a trans 
parent plate with a light sensitive solution, ex 
posing said coating to the action of light under 
a half-tone negative, developing the exposed 
plate in a developing solution free of alkali until 

45 

all light affected salts are completely reduced to 
the metallic state, then washing said plate with 
a fixking solution, subjecting said plate to the ac 
tion of a bleaching solution containing salts of 
Copper and potassium, then converting the im 
age on said plate to its original metallic state by 
treating it with a developing solution and ex 
posing it to the action of light, and then chemi 
cally etching the image carried by said plate. 

4. The method of forming a photographic 
printing plate which consists in coating a trans 
parent plate with a light sensitive solution, ex 
posing the coating to the action of light under a 
half-tone negative, developing the image so pro 
duced on the plate, washing said plate with a 
fixing solution, then subjecting said plate to the 
action of a bleaching solution containing copper 
Sulphate, potassium bromide, potassium bichro 
mate and acetic acid, then washing said plate 
and converting the image to its original positive 
state by immersing it in a developing solution 
and exposing it to the action of light, and then 
drying said plate and etching the image thereon 
by chemical action upon the individual elements 
of the image. 

5. The method of forming a photographic 
printing plate which consists in coating a trans 
parent plate with a light sensitive solution, ex-. 
posing the coating to the action of light under 

i a half-tone negative, developing the image so 
produced on the plate, washing said plate with a 
fixing Solution, then subjecting said plate to thè 
action of a bleaching solution containing copper 
sulphate, potassium bromide, potassium bichro 
mate and acetic acid, then washing said plate 

5 
and converting the image to its original positive 
state by immersing it in a developing solution 
and exposing it to the action of light, and then 
etching the plate by immersing it in an etching 
Golution containing sodium cyanide and iodine. 80 

6. The method of forming a photographic '' 
printing plate which consists in coating a trans 
parent plate with a light sensitive solution, ex 
p9sing - the coating to the action of light under 
a half-tone negative developing the image i so 
produced on the plate, washing said plate with a 
fixing solution, then subjecting said plate to the 
action of a bleaching solution containing copper 
Sulphate, potassium bromide, potassium bichro 
mate and acetic acid, then washing said plate 
and converting the image to its original posi 
tive state by immersing it in a developing solu 
tion and exposing it to the action of light, then 
etching the plate by immersing it in an etching 
solution containing sodium cyanide and iodine, 96 
then cocating portions of the image with a sub 
stance which is insoluble in said etching solution, 
and then repeating the etching of those portions 
of the image which have not been covered by said 
insoluble coating. 

7. The method of forming a photographic 
printing plate“which consists in coating a trans 
parent plate with a light sensitive emulsion con 
taining salts of silver and copper, then expos 
ing said entire coating to the action of light 
and fixing the blackened metallic coating thus 
formed, then applying to said metallic coating 
am acid resisting solution containing ammonium 
bichromate, then exposing the coated plate to 
the action of light under a half-tone negative, 
then rolling up the image on the plate with acid 
resisting ink, then washing the plate to remove 
the portions of said bichromate solution not af 
fected by the action of light, then drying said 
plate and immersing it in a bath containing 
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Copper Sulphate and potassium bromide until all º 
parts of the plate are of a milky hue, then wash 
ing said plate to remove the milky appearance 
in the unexposed portions, then drying said plate 
and washing it in a fixing solution, and then I ?ž 
etching said plate. - 

8. The method of forming a photographic 
printing plate which consists in coating a trans 
parent plate with a light sensitive emulsion con 
taining salts of silver and copper, then exposing 
Said entire coating to the action of light and fix 
ing the blackened metallic coating thus formed, 
then applying to said metallic coating an acid 
resisting solution containing ammonium bichro 
mate, then exposing the coated plate to the ac 
tion of light under a half-tone negative, then 
rolling up the image on the plate with acid re 
sisting ink, then "washing the plate to remove 
the portions of said bichromate solution not af 
fected by the action of light, then drying said : 
plate and immersing it in a bath containing COp 
per sulphate and potassium bromide until all 
parts of the plate are of a milky hue, then wash 
ing said plate to remove the milky appearance 
in the unexposed portions, then drying said plate 
and washing it in a fixing solution, and then 
etching said plate in a solution containing sodium 
Cyanidie and iodine whereby the individual dots 
of the image are reduced from their edges in 
Wardly while substantially maintaining their 
projection from the surface of said transparent 
plate. · 
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