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This invention relates to photography and more 
particularly to a photomechanical copy method 
for: use; in the reproduction of printed matter. 
There are: a number of well-known photo 

graphic methods of reproducing designs. Such as 
printed.matter on paper or other supports. For 
instance, by the so-called reflex copy method an 
emulsion layer: is exposed through its; support 
and 2the printed matter is, reproduced as a neg 
ative. Or one may print a negative and a posits 
tive therefrom by conventional methods. In the 
photomechanical art a common practice is to 
expose a suitable photographic element such as 
a tissue and to transfer the exposed element to 
a metal-plate, after which the unexposed emul 
sienis washed off the plate for the washing off 
may occur."before... transfer of the resist to the 
plate. Similarly, in the Pina type process after 
forming a hardened image, colored, matter is 
printed: from the:unhardened area of the ele. 
ment bat the colloid vehicle is not transferred 
from that area to-the printing surface. . A lim 
ited amount of endeavor, which apparently has 
not been Successful has been directed to a proc 
ess wherein after exposing a - dichronated als 
bunen element, the unexposed and unhardened 
portion of the element is transferred to a sec 
ond-support. We have discovered a simple pho 
tographic method not apparent from the prior 
art teachings, including differentially hardening 
silver salt emulsion layers and transferring un 
hardened strata of such layers to a support to 
obtain useful images: The advantages of our 
process are at once apparent particularly when 
considering the relative advantages of dichro 
mated albumen and silver salt emulsion layers. 
Both materials have reached a high state of de 
velopment and the latter excel because of the 
wide range of speed, contrast, density, etc., ob 
tainable therefrom. These advantages, as well 
as others, as will be: apparent, accrue to us by 
use of silver salt emulsions in our process. A 
further advantage of our process lies in the fact 
that we are able to make clean transfers of a 
stratuim of and not just the whole of an unhard 
ened photographic image and thus many prints 
are obtainable by our process. In addition, by 
utilizing silver salt emulsions we obtain sensi 
tive products which possess decidedly better keep 
ing...properties, and materials, through which in 
Creases in Speed may be effected by means of de 
velopment...rather than-exposure alone. We are 
not aware that. silver salt. emulsion, layers with 
their attendant advantages, have previously been 
thus processed to produce. direct positive images. . 
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2. 
According to the broadest aspect of our invenir 

tion a silver, salt emulsion layer such. as gelatin 
silver halide, containing pigments or other-ma 
terials-if so desired, is exposed to a suitable sub 
ject, Such as -line, or half-tone...subjects. - (two 
tone subjects). excluding continuous tone...sub 
jects, developed in the presence of a tanning type 
of developer following which the element is squee 
geed into contact with a second support whereby 
after drawing off the developed element, a stra 
tum of the image of the original subject will have 
been transferred to the second-support. 
One ebject of our invention is to provide a sin 

ple photographic proceSS of reproducing a subject 
Such as printed matter by transfer of strata of 
Substantially unhardened emulsion to a support. 
Another: object is to provide the materials and 
photographic and mechanical processes and vari 
ations of the same to which our invention is sus 
ceptible. Other objects will become apparent 
from the following description of our invention. 
Our invention may be better understood by 

reference to the accompanying: drawing where 
in Fig. 1 shows. in cross-sectional view: the ap 
pearance: of a 'Silver halide emulsion-bearing 
Support: after exposure to a subject and devel 
opment in the presence of: a tanning developer. 
Fig.2 shows in enlarged: cross-sectional view 

the appearance of the transferred unhardened 
emulsion image:stratum in printing relation to 
the element of Fig.1. 

Fig. 3 shows in enlarged cross-sectional-view, a 
imodification of our invention after the trans 
ferred image. Stratum of Fig.2 has been further 
treated to increase its optical density. 

Fig. 4 is a diagrammatic sectional view of typ 
ical apparatus, materials and: methods: used in 
our invention 
Our invention-will now be-described in greater 

detail with reference to the accompanying draw. 
ings. * 
In the preferred embodiment of our invention 

we take a substantially unhardened light-sensi 
tive, preferably pigmented, gelatino-silver-halide 
emulsion layer on a filmi, paperor other support 
and expose it from the emulsion-side, for: ex 
ample, with the emulsion surface in contact with 
the front of a 'sheet carrying printed matter. 
After this the exposed-layer is developed in the 
presence of a tanning-developing agent which 
may have been incorporated into the emulsion 
layer, of the type and in the manner disclosed 
in the copending Yackel U. S. patent applica 
tion Serial Number 783,912, filed-concurrently, 
now Patent No. 2,592,368-dated-April 8, 1952, in 
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which case development is by means of an al 
kaline solution comprising, for example, a 2% 
Sodin hydroxide or sodium carbonate solution. 
Examples of tanning developing agents espe 

cially useful because of non-wandering char 
acteristics in emulsion layers are those having a 
Solubility of from about .005 to 1.0 gram per 100 
CC. of a phosphate-citric acid buffer solution of 
pH 5.0 prepared from a 1.5% solution of sodium 
dihydrogen phosphate and sufficient citric acid to 
bring the pH to 5.0. The preferred developing 

0. 

agentS have a Solubility of from about .01 to .2. 
gram per 100 cc. of buffer Solution, Developing 
agentS falling within the above classification are, 
for example, 3,4-dihydroxy diphenyl, 2,5-dihy 
droxy diphenyl, 5,6,7,8-tetrahydronaphthohydro 
quinone, and 2,3-dihydroxy diphenyl. The men 
tioned diphenyl compounds are preferred be 
cause they possess the combination of the com 
mon properties, high rate of development, high 
tanning efficiency, and solubility in the preferred 
range. Here, and in the appended claims, where 
the tanning developing agents are mentioned as 
incorporated in the emulsion, the desired com 
pounds are, for example, those mentioned and 
having the mentioned characteristics. Other 
wise, where tanning developing agents as hydro 
quinone and pyrocatechol, in absence of Sulfite, 
are used, they are less desirable but useful results 
may be obtained. Compounds like 2-hydroxy 
5-amino diphenyl or 3,4-diamino diphenyl are 
not especially useful because of their poor sta 
bility or failure to tan. It is, therefore, apparent 
that after exposure to a subject the differential 
hardening of the exposed emulsion can take 
place in the presence of a tanning developing 
agent and that this includes whether or not the 
agent is in the emulsion before exposure. 
Thus, if there is no developing agent in the 

emulsion, after exposure we may treat with a 
Solution of tanning developing agent and then 
a solution of alkali. This process is less preferred 
because of the tendency for a developing agent 
like hydroquinone to transfer and give rise to 
stain. Similarly, we can pretreat the exposed 
sensitive material with a tanning developing 
agent and place it in contact with the receiving 
support with a layer of alkali solution between, 
at which time development starts and when it 
is finished the sheets are Separated leaving a 
stratum of the direct positive image on the re 
ceiving support. Pigments of the type useful in 
the emulsion layer are metallic silver, carbon 
black, dyes or pigments such as Monastral Fast 
Blue BWD (copper phthalocyanine dye) or other 
in Soluble pigments. 
The colloid binder for the emulsion layer is 

preferably gelatin although other materials Such 
as polyvinyl alcohol, hydrolyzed cellulose esters, 
and resins which have the property of being 
hardened with tanning developers locally in the 
region of the exposed image may be used. 

After exposure and development in the pres 
ence of a tanning developing agent the processed 
photographic element would appear substantially 
as shown in Fig. 1 of the drawings, wherein en 
larged cross-sectional view layer 0 is a film, 
paper or other support to which is affixed the ex 
posed and tanning developed silver halide emul 
sion layer containing the Silver and tanned 
gelatin image 2. 
We next place the moist element of Fig. 1 into 

printing relation to, and the layer in contact 
with an absorbent support of a sheet of paper or 
other material such as wood, cloth, etc., and by 
means of pressure and if desired the application 
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4. 
of heat, the unexposed and unhardened portion 
6 of layer is caused to adhere to the sheet of 

paper. Following this the element is stripped off 
the sheet leaving the transferred unhardened 
image Stratum on the sheet as shown in Fig. 2 
Wherein layer 3 is the paper sheet which has 
received the untanned pigmented images 4. By 
rewetting the balance of image S on support to 
With the alkaline Solution, (water wetting is less 
preferred), additional transfers may be made. 
Whether or not pigment has been incorporated 
into emulsion layer of Fig. 1 prior to exposure, 
we may next further increase the optical density 
of images 4 by treatment of the silver halide 
therein with a sulfide Such as Sodium or zinc 
sulfide, alkaline thiourea, metal Salts and the like, 
according to well-known toning methods or we 
may further expose image 4 and treat with a 
reducing agent or develop in alkaline solution 
which may contain the developing agent in case 
no developing agent was present originally in the 
emulsion layer. Since appreciable amounts of 
silver Salt, developer and alkali will transfer with 
image 4, the density may be increased quickly 
by exposing and heating the print. The trans 
ferred image now appears as shown in Fig. 3 
wherein layer 3 represents the receiving sup 
port carrying the darkened images 5. After 
exposure of image 4, a coupler-developer Solu 
tion may be used in the manner conventional to 
present day color photography methods to trans 
form image 4 into a dye image. Similarly, the 
components of coupler-development may be in 
corporated together with or instead of pigment 
into the emulsion layer, or only the coupler may 
be in the emulsion layer, and darkening of the 
image is effected by use of a developing agent, 
the Oxidation product of which combines with 
the coupler. If the color developer is added to 
the emulsion layer it should be of Such character 
that it does not compete With the tanning de 
veloper, e. g., the developing rate should be leSS. 
It is also apparent that the color developer or 
coupler used or both should be relatively non 
diffusing in the alkaline bath used for develop 
ment, in order that they remain in the colloid 
layer to participate in the transfer process. 
The various materials used as above for in 

creasing the optical density of image 4, previous 
to the transfer operation may have been coated 
onto the receiving Surface 3. Thus, when image 
4 contacts a sulfided or thiourea-treated surface 

the silver halide reacts thereWith. Alkali re 
quired to promote development of a developer 
containing emulsion may be coated on Support 
3 prior to the transfer. When the exposed ele 
ment contacts the Surface in the presence of 
moisture tanning development occurs and the 
tanned emulsion may be Stripped from Support 
3 leaving untanned image. In addition develop 
ment may be commenced by treating the exposed 
element with ammonia Solution or fuming the 
element with ammonia. Stripping of the tanned 
images from the paper may be facilitated by a 
surface coating on the paper, for example, citric 
acid, and tendency toward staining of the prints 
on ageing can be minimized by pretreating the 
receiving paper with sulfite, bisulfite or aScorbic 
acid. 
The colloid of the transferred image may be 

hardened by treatment with alum, chromium 
salts, etc., if desired. 
Our invention is further illustrated by con 

sideration of Fig. 4 of the drawings wherein is 
shown diagrammatically in croSS-Sectional view 
the method of producing prints by our process. 
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*The paper base to carrying the tanned negative 
f2 and untanned emulsion area - 52 (see Fig.1) 
is shown as supported by the level surface 20." In 
order to make a print from images - 6the re 
ceiving sheet 3 is rolled down by roller 9 onto, 
“the surface of images 2 and -6 at point 2 f and 
after contact with sheet 3 for the desired time 
the sheet is shown being stripped off at point 22 
carrying with it the image stratum 4 (see Fig.2), 
leaving the residue 23 of image if 6." Following 
this image stratum 4 (containing sensitive silver 
salt, developing agent, and alkali) is shown being 
exposed by exposing light 24 at point 25 and 
heated by contact with roller 26 resulting in the 
darkened image 5 (see Fig. 3). It is apparent 
that if desired, the receiving sheet can be affixed 
to surface 20 and the processed element rolled 
down onto the sheet in a similar manner." Fur 
ther, images f6 can be different subjectimages as 
would be present on a roll of exposed film which 
is to be processed in a continuous processing 
apparatus. 
The following specific examples are given as 

illustrative of means of carrying out our inven 
tion but are to be considered as in no way limiting 
the scope of our application as defined in the 
appended claims. 

Ecdingle 1 

An emulsion suitable for use in our process can 
be made by preparing solutions of (A) 25 grams 
of gelatin in 1 liter of water at 40° C., (B) 100 

...grams silver nitrate in 500 cc. water at 20° C. and 
... (C) 35 grams of sodium chloride in 500 cc. of 
water. Solutions B and Care simultaneously run 
into solution. A at a uniform rate While stirring 
the latter over a period of about 10 minutes; soul 
tion B preferably not being allowed to run.in 
faster than C. Thereafter, 150 grams of gelatin 
in 1500 cc. of water at 40°C. are added. The pH 
of the emulsion may then be adjusted to 5.0. If 
the emulsion is to contain a developing agent it 
is added, for example, as follows: 25 grams of 
3,4-dihydroxy diphenyl are dissolved in 250 cc. of 
methyl-alcohol. This solution is slowly added to 
the above emulsion with stirring and as a result 

... the developing agent becomes dispersed in the 
emulsion in minutes crystals. Preparatory to 
coating an emulsion layer 2 cc. of 10% formalde 
zona support aspaper containing no agent tending 
to further harden the emulsion. After-drying, 
the productis.ready for use. If the emulsion is 

hyde may be added and this composition is coated 

6 'perature, dryness of the squeegeedsurface; gelatin 
- Softness, etc.) duplicate images may besmade by 
rewetting the negative with the developer solution 
for a few seconds, againsqueegeeing; and trans 
ferring to a fresh sheet of paper. Under opti 
mum conditions as many as six to eight satisfac 
tory copies may be made. 

O 

3, Eadgifle 3 

If it is undesirable to incorporate the developer 
... in the emulsion, the exposed sheet may be placed 

5 

in, a 1%. , hydroquinone solution (aqueous) for 
about 1 minute prior to development in the so 
dium carbonate solution. Under such conditions it may be necessary, depending upon the develop 
sing agent used, to modify the developing bath 
slightly to obtain optimum result, for example, 
when hydroquinone is used as a developing agent, 

120 
a small amount of sodium sulphite (approxi 
mately 0.2 to 0.3%) added to the sodium carbon 

F. ate gives more desirable results. 
While in the preferred embodiment of our in 

vention We use a pigment in the emulsion layer 
to make the stratum of transferred image more 
visible-we may instead, if so desired, add to the 
emulsion layer at least one of the well known 
coupling components of diazo compounds. After 
exposure, coupling occurs under influence of alkali 
in the Subsequently applied developing solution. 
This dye then is transferred with the untanned 
image.aspreviously described. 

If one diazo component is in the emulsion 
layer, the other may be carried by the sheet re 
ceiving the transferred untanned image and by 
virtue of alkali present, coupling will take place 
to form a dye image which will remain in the 

-4) 
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transferred area. 
When it is desired to make an appreciable num 

ber of reproductions from the element of Fig. 1, 
We can make Several good prints of gelatin and 
pigment as shown in Fig. 2 following which the 
negative image left on support fo is treated with 
a reducing agent such as sodium sulfite, and this 
is Squeegeed into contact with a support carrying 
a layer of dye, bleachable with sulfite, such as 
Malachite Green Dye. A direct positive image 
of the original subject.in dye thus results. Also 
we may roll a suitable ink or pigment into the 
matrix remaining after the soft emulsion has 
been removed from the element. Of Fig. 1 and 
transfer it in a manner Similar to that used when 
transferring the unhardened emulsion. 

...to contain no developing-agent, it is coated...as 
above...but the developing agent is omitted. 

- Eacample 2 
The method of using an emulsion made...as 

55 

above and containing a developing agent is as 
follows: The photographic emulsion is exposed 
-by, contact or projection, face to face with the 
subject. The exposed sheet is placed in a 3% 
Na2CO3 bath for about 15 seconds during which 
time. a negative image is developed in tanned 

... gelatin. The excess alkaline solution is removed 
from the surface by squeegee. A sheet of bond 
paper is rolled into contact with the photographic 
copy and immediately removed. On removal a 

... portion of the unhardened emulsion will have 
been transferred to the bond paper. If it is 
flashed to light of exposing intensity, it will de 
-velop to. a. positive image. This development is 

... accelerated by heat. Since only a part of the 
untanned emulsion is used during the first trans 

60 

65 

The emulsion layer we use in our process can 
be of the well-known variety of sensitive silver 
salt compositions, such as silver halide dispersed 
in a colloid vehicle such as gelatin or a resin as 
polyvinyl alcohol or polyacrylamide, capable of 
being differentially tanned as abovementioned. 
The concentration of developing agent in the 

emulsion is dependent in part upon the result 
desired but can be of the order of 350 grams of 
tanning developing agent per kg. of silver nitrate, 
converted to silver halide, used in making the 
emulsion, to obtain good density, or about 250 
grams per kg. of silver nitrate to obtain adequate 
density and an emulsioin having optimum keep 
ing properties. 

70 

It is necessary for the successful operation of 
the invention that the emulsion layer be "not 
harder than would be the case with gelatin con 
taining 0.25 oz. of formaldehyde (40% diluted 1 
to 3 with water) or 0.7 gram of dry formaldehyde 
per pound, when freshly coated or 0.1 oz. of the 

... solution per pound for a sample aged three to 
fer (the amount is controlled by pressure, tem-15 six months. By 'substantially unhardened' as 
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used here, and in the appended claims, it is to 
be understood that this means a hardness of the 
order obtained with gelatin treated with formal 
dehyde under the conditions above. Emulsion 
layers appreciably harder Will not transfer Sat 
isfactorily. Similarly, if after development of 
the tanned image it is found that the layer is 
too hard, and to accommodate variations in hard 
ness and tanning encountered, we can use varia 
tions of temperature or pressure when riaaking a 
transfer. To this end We ordinarily apply pres 
Sure or temperature or both When rolling the 
developed emulsion down onto the receiving Sup 
port. With an emulsion which transfers slowly 
with heat or pressure applied, we can, without 
use of increased heat or pressure during transfer, 
make the transfer by treatment of the developed 
emulsion with Solutions having a Softening ef 
fect upon the colloid vehicle. With a gelatin 
emulsion the treating Solution can contain, for 
example in addition to alkali, the following com 
pounds in the amounts indicated based on Weight 
of an alkaline developing Solution: 

Per cent 
Formamide ----------------------------- 2-20 
Ethylene chlorohydrin.-------------------- 5-20 
Urea ----------------------------------- 2-20 
Sodium nitrate-------------------------- 5-20 
Glycerol ------------------------------- 10-20 
One feature and advantage of our proceSS 

which is important, lies in the fact that the 
images prepared as above are non-Smudging in 
contrast to Ordinary printed images. 
Our process is adaptable to making prints by 

means of stencils. We merely coat the emulsion 
layer on a porous support as cloth, silk or highly 
porous paper and, after exposure and tanning 
development, transfer the unhardened image 
away from the support in one or more transfers 
as strata, until the Support becomes pervious to a 
printing ink in the unhardened area. Prints are 
then made from the resulting stencil in the usual 
manner using a low viscosity ink with the result 
that a large number of positive prints can be 
made. 

In the preferred embodiment of our invention 
we transfer, at any one time, only a thin stratum 
of the unhardened and unexposed area of the 
emulsion to the absorbtive receiving support. 
However, if we so desire, We can transfer Sub 
stantially all of the unhardened gelatin in one 
operation. This may be effected by selection or 
preparation of an emulsion layer of suitable soft 
ness or thickness or both, by selection of a Suit 
able temperature or application of Suitable pres 
sure during transfer, or a combination of these 
factors. 

It is apparent that our process provides a quick 
means of making stable negatives; after trans 
fer of the sensitive unexposed emulsion from the 
positive regions there remains a negative which 
contains little or no chemicals likely to deterio 
rate the image on keeping. In the usual process 
es of photography, unexposed silver halide must 
be fixed-out and the negative washed by well 
known methods to insure preservation. 
The advantges of our process are now appar 

ent. We employ in the simplest modification, 
Only an exposure step, a development step and a 
transfer step, or development and transfer may 
be combined. No Subsequent or intermediary 
Washing steps are required in contrast to most 
photographic processes. Further, our process is 
a direct-positive process. 
By the term "pigment' as used herein and in 
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8 
the appended claims, it is to be understood that 
this includes insoluble organic and inorganic ma 
terials of nature such that they impart optical 
density to the copy. 
The invention having been described, we would 

have it understood that the disclosure herein is 
by Way of example, and included in the inven 
tion are all modifications and equivalents falling 
within the scope of the appended claims. 
What we claim is: 
1. A method of photographic reproduction 

which comprises forming by exposure to a two 
tone subject and development in a light-sensi 
tive Substantially unhardened organic colloid 
silver halide emulsion layer, a hardened colloid 
image and leaving Substantially unhardened Col 
loid in the remaining area of Said layer, Said 
unhardened layer being not harder than a gela 
tin layer containing 0.7 gram of formaldehyde 
per pound of gelatin freshly coated, removing 
excess water from the surface of Said emulsion 
layer, pressing a sheet having an absorbent Sur 
face against said emulsion layer while Said emul 
sion is moist and its surface free of greasy ma 
terial, to cause only said unhardened colloid 
portion of said layer to adhere to said sheet, and 
separating said sheet and Said emulsion layer 
to transfer only a stratum of the unhardened 
colloid portion of said layer to said sheet. 

2. A method of photographic reproduction 
which comprises forming by eXposure to a two 
tone subject and development in a light-sensi 
tive. Substantially unhardened organic colloid 
silver halide emulsion layer, in the presence of 
a tanning developing agent, a hardened colloid 
image and leaving Substantially unhardened 
colloid in the remaining area of said layer, said 
unhardened layer being not harder than a gelatin 
layer containing 0.7 gram of formaldehyde per 
pound of gelatin freshly coated, removing excess 
water from the surface of said Smulsion layer, 
pressing a sheet having an absorbent surface 
against Said emulsion layer while said emulsion 
is moist and its surface free of greasy material, 
to cause only said unhardened colloid portion of 
Said layer to adhere to said sheet, and separating 
Said sheet and said emulsion layer to transfer 
Only a stratum of the unhardened colloid portion 
of said layer to said sheet. 

3. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone subject and development in a light-sensi 
tive substantially unhardened organic colloid 
Silver halide emulsion layer containing a tanning 
developing agent, a hardened colloid image and 
leaving Substantially unhardened colloid in the 
remaining area of said layer, said unhardened 
layer being not harder than a gelatin layer con 

60 
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taining 0.7 gram of formaldehyde per pound of 
gelatin freshly coated, removing excess water 
from the surface of said emulsion layer, pressing 
a sheet having an absorbent surface against 
Said emulsion layer while said emulsion is moist 
and its Surface free of greasy material, to cause 
only Said unhardened colloid portion of said 
layer to adhere to said sheet, and separating said 
sheet and said emulsion layer to transfer only 
a stratum of the unhardened colloid portion of 
Said layer to said sheet. 

4. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone subject and development in a light-sensi 
tive Substantially unhardened organic colloid 
silver halide emulsion layer containing a tanning 
developing agent of the class consisting of 3,4- 
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dihydroxydiphenyl, 2,5-dihydroxy diphenyl, and 
2,3-dihydroxydiphenyl, a hardened colloid image 
and leaving substantially unhardened colloid in 
the remaining area of said layer, said unhard 
ened layer being not harder than a gelatinelayer 
containing 0.7 gram of formaldehyde per pound 
of gelatin freshly coated, removing excess water 
from the surface of said emulsion layer, pressing 
a sheet having an absorbent surface against Said 
emulsion layer while said emulsion is moist and 
its surface free of greasy material, to cause only 
said unhardened colloid portion of Said layer to 
adhere to said sheet, and separating said sheet 
and-said emulsion layer to transfer only a stra 
tum of the unhardened colloid portion of Said 
layer to said sheet. 

5. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone subject and development in a light-Seasi 
tive substantially unhardened organic colloid 
silver halide emulsion layer containing a tanning 
developing agent having. a solubility in a phos 
phate-citric acid buffer of pH 5.0, of from .005 
to 1.0 gram per 100 cc. of said buffer, a hardened 
colloid image and leaving Substantially unhard 
ened colloid in the remaining area of Said layer, 
said unhardened layer being not harder than a 
gelatin layer containing. 0.7 gram of formalde 
hyde per pound of gelatin freshly coated, re 
moving excess water from the surface of said 
emulsion layer, pressing a sheet having an ab 
sorbent surface against said emulsion layer while 
said emulsion is moist and its surface free of 
greasy material, to cause only said unhardened 
colloid portion of said layer to adhere to said 
sheet, and separating said sheet and said emul 
sion layer to transfer only a stratum of the un 
hardened colloid portion of said layer to said 
sheet. 

6. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone. Subject and development in a light-sensi 
tive substantially unhardened organic, colloid 
silver halide emulsion layer containing a tanning 
developing agent having a solubility in a phos 
phate-citric acid buffer solution of pH 5.0, of 
from .005 to 1.0 gram per 100 cc. of said buffer 
and said emulsion containing finely divided pig 
ment particles, a hardened colloid image and 
leaving substantially unhardened colloid in the 
remaining area of said layer, said unhardened 
layer being not harder than a gelatin layer con 
taining 0.7 gram of formaldehyde per pound of 
gelatin freshly coated, removing excess. Water 
from the surface of said emulsion layer, pressing 
a sheet having an absorbent surface against-said 
emulsion layer while said emulsion is moist and 
its surface free of greasy material, to cause only 
Said unhardened colloid portion of Said layer 
to adhere to said sheet, and separating said sheet, 
and said emulsion layer to transfer only a stra 
tum of the unhardened colloid portion of said 
layer to said sheet. 

7. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone Subject and development in a light-sensi 
tive substantially unhardened organic colloid 
Silver halide emulsion layer containing a tanning 
developing agent having: a solubility in a phos 
phate-citric acid buffer solution of pH 5.0, of 
from .005 to 1.0 gram per 100 cc. of said buffer 
and said emulsion containing finely divided pig 
ment particles, a hardened colloid image and 
leaving Substantially unhardened colloid in the 
remaining area of Said layer, said unhardened 
layer being not harder than a gelatin layer con 
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taining 0.7 gram of formaldehyde per pound of 
gelatin freshly coated, removing excess Water 
from the surface of said emulsion layer, pressing 
a sheet having an absorbent surface against said 
emulsion layer while said emulsion is moist and 
its surface free of greasy material, to cause only 
said unhardened colloid portion of said layer 
to adhere to said sheet, and separating said 
sheet and said emulsion layer to transfer only a 
stratum of the unhardened colloid portion of said 
layer to said sheet and treating said transferred 
stratum so as to increase its optical density. 

8. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone subject and development in a light-sensi 
tive substantially unhardened organic colloid 
silver halide emulsion layer containing a tanning 
developing agent having a solubility in a phos 
phate-citric acid buffer solution of pH 5.0, of 
from .005 to 1.0 gram per 100 cc. of said buffer 
and containing finely divided pigment particles, 
a hardened colloid image and leaving substan 
tially unhardened colloid in the remaining area 
of said layer, said unhardened layer being not 
harder than a gelatin layer containing 0.7 gram 
of formaldehyde per pound of gelatin freshly 
coated, removing excess water from the surface 
of said emulsion layer, pressing a sheet having 
an absorbent surface against said emulsion layer 
while said emulsion is moist and its surface free 
of greasy material, to cause only said unhard 
ened colloid portion of said layer to adhere to 
said sheet, and separating said sheet and said 
emulsion layer to transfer only a stratum of the 
unhardened colloid portion of said layer to said 
sheet, said absorbent sheet carrying an agent 
which reacts with said transferred stratum to 
form a dark image. 

9. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone subject and development in a light-sensi 
tive substantially unhardened gelatino-silver 
halide emulsion layer in the presence of a tanning 
developing agent, a hardened colloid image and 
leaving substantially unhardened colloid in the 
remaining area of said layer, said unhardened 
layer being not harder than a gelatin layer con 
taining 0.7 gram of formaldehyde per pound 
of gelatin freshly coated, removing excess water 
from the surface of said emulsion layer, pressing 
a sheet having an absorbent surface against said 
emulsion layer while said emulsion is moist and 
its surface free of greasy material, to cause only 
said unhardened colloid portion of said layer to 
adhere to said sheet, and separating said sheet 
and said emulsion layer to transfer only a stra 
tum of the unhardened colloid portion of said 
layer to said sheet. 

10. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone subject and development in a light-sensi 
tive substantially unhardened gelatino-silver 
halide emulsion layer containing a tanning de 
Veloping agent having a solubility in a phos 
phate-citric acid buffer of pH 5.0, of from .005 
to 1.0 grain per 100 cc. of said buffer, a hardened 
colloid image and leaving substantially unhard 
ened colloid in the remaining area of said layer, 
said unhardened layer being not harder than, a 
gelatin layer containing 0.7 gram of formalde 
hyde per pound of gelatin freshly coated, remov 
ing excess Water from the surface of said emul 
Sion layer, pressing a sheet having an absorbent 
surface against said ennulsion layer while said 
emulsion is moist and its surface free of greasy 
imaterial, to cause only said unhardened colloid 
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portion of said layer to adhere to said sheet, and 
separating said sheet and said emulsion layer to 
transfer only a stratum of the unhardened colloid 
portion of said layer to said sheet. 

11. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone subject and development in a light-sensi 
tive substantially unhardened gelatino-silver 
halide emulsion layer containing a tanning de 
veloping agent having a solubility in a phoS 
phate-citric acid buffer of pH 5.0, of from .005 to 
1.0 gram per 100 cc. of said buffer, a hardened 
colloid image and leaving Substantially unhard 
ened colloid in the remaining area of said layer, 
said unhardened layer being not harder than a 
gelatin layer containing 0.7 gram of formalde 
hyde per pound of gelatin freshly coated, remov 
ing excess water from the surface of said emul 
sion layer, pressing a sheet having an absorbent 
surface against said emulsion layer while said 
emulsion is moist and its surface free of greasy 
material, to cause only said unhardened colloid 
portion of said layer to adhere to said sheet, and 
Separating said sheet and Said emulsion layer to 
transfer only a stratum of the unhardened col 
loid portion of said layer to said sheet, and 
moistening the residue of said emulsion layer and 
transferring another stratum of said unhardened 
colloid portion to an absorbent sheet. 

12. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone subject and development in a light-sensi 
tive substantially unhardened organic colloid 
silver halide emulsion layer coated on a porous 
Support, in the presence of a tanning develop 
ing agent, a hardened colloid image and leaving 
substantially unhardened colloid in the remain 
ing area of said layer, said unhardened layer 
being not harder than a gelatin layer containing 
0.7 gram of formaldehyde per pound of gelatin 
freshly coated, removing excess Water from the 
surface of said emulsion layer, pressing a sheet 
having an absorbent surface against said emul 
Sion layer While said emulsion is moist and its 
surface free of greasy material, to cause only 
Said unhardened colloid portion of said layer 
to adhere to said sheet, and separating said sheet 
and said emulsion layer to transfer only a stra 
tum of the unhardened colloid portion of said 
layer to said sheet. 

13. A method of photographic reproduction 
which comprises forming by exposure to a two 
tone Subject and development in a light-sensi 
tive substantially unhardened organic colloid 
Silver halide emulsion layer coated on a porous 
Support, in the presence of a tanning develop 
ing agent, a hardened colloid image and leaving 
Substantially unhardened colloid in the remain 
ing area of said layer, said unhardened layer 
being not harder than a gelatin layer containing 
0.7 gram of formaldehyde per pound of gelatin 
freshly coated, removing excess water from the 
Surface of said emulsion layer, pressing a sheet 
having an absorbent surface against said emul 
Sion layer while said emulsion is moist and its 
Surface free of greasy material, and stripping 
of a stencil having porous areas corresponding 
to the unhardened colloid portions of said emul 
Sion layer. 
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14. A method of photographic reproduction 

which comprises developing a hardened gelatin 
image in a Substantially unhardened gelatino 
Silver halide emulsion layer containing a tanning 
developing agent, and leaving substantially un 
hardened gelatin in the remaining area of said 
layer, said unhardened layer being not harder 
than a gelatin layer containing 0.7 gram of form 
aldehyde per pound of gelatin freshly coated, 
removing excess water from the surface of said 
emulsion layer, pressing a sheet having an ab 
Sorbent surface against said emulsion layer, while 
said emulsion is moist and its Surface free of 
greasy material, to cause only said unhardened 
gelatin to adhere to said sheet, separating said 
Sheet and emulsion layer to transfer only a 
stratum of the unhardened gelatin of said layer 
to said sheet, and thereafter exposing and heat 
ing the transferred stratum in the presence of 
moisture to increase its optical density. 

15. A method of photographic reproduction 
which comprises exposing to a two-tone subject 
a Substantially unhardened gelatino-silver halide 
emulsion layer containing a gelatin tanning silver 
halide devolping agent, said emulsion layer being 
not harder than a gelatin layer containing 0.7 
gram of formaldehyde per pound of gelatin 
freshly coated, developing the exposed emulsion 
layer with an alkaline solution to obtain a hard 
ened gelatin and silver image in the region of 
eXpOSure and substantially unhardened gelatin 
and Silver halide in the unexposed region of the 
emulsion layer, pressing a sheet having an ab 
Sorbent surface against said emulsion layer while 
said emulsion layer is moist to cause only said 
unexposed regions to adhere to said sheet, and 
Separating Said sheet and emulsion layer to 
transfer only a stratum of the unexposed region 
to the sheet, said exposed emulsion layer having 
been treated subsequent to exposure and prior 
to transfer of said stratum, to increase the optical 
density of the unexposed portions of the emul 
sion layer. 

HENRY C. YUZY. 
EDWARD. C. YACKEL. 
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