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This .. invention - relates :to-. photography,, and.

particularly, to a. photographic 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.
the printed matter is reproduced as a.negative;:,

or-one may print a.negative-and a.positive:there-
from. by conventional, methods:-.
mechanical art a common pra,ctlce is to expose a

suitable photographic element :such.-as-a. -tissus-
and to transfer the exposed elément to.a metal:
plate -after - which - the: unexposed.-- emulsion is-

washed off the plate or:thé:washing-off ‘may oc-

cur before transfer of-‘the resist-to:the plate.:
Similarly, in-the-Pinatype preeess-after forming -

2 hardened image, colored matter is printed-from

the .unhardened area. of the element. but . the..
colloid vehicle is not transferred Trom.. that area.

to the printing surface.” A~ limited amount of

endeavor which' apparently “has not been suc-.

cessful has been ditrected to.a process wherein.

after exposing a dichiromated albumen element, .

the unexposed and unhardened.portion .of the
element is transferred to g second. support.
I the Vutzy et al. Ul 8. pateént application,

Serial Ng. 782,914 filed November 4, 1947, now. ‘

U. 8. Patent 12,596,756 granted Mdy, 13,°1952, is
described a simple photographic method inelud-
ing. differentially hardening silver salt emulsion
layers. and transferring ‘unhardened 'strata .of
stich layers to a support to obtain useful images.

In that process, a substantially unhardened col-.

loid-silver halide emuision layer, preferably con-
taining a colloid tanning silver halide developing
agent,. is exposed to.a two-tone subiect - (line.or

half-tone subject). and after development in the .
presence of alkali,” a stratum. of ‘the. unexposed
region. of the emulsion.layer is transferrved.to ..
receiving shéel by merely préessing the sheet into
contact with' the' developed emulsion layer and..
peeling off the sheet carrying a stratum of the:

unexposed region of the emulsion adhéred theve-

to.. The .simplicity of the. process is apparent,
when' the.comparison is made with, well-known, .
reproduction .methods such. as those; employing
metal printing plates and.which, involve tedious .
etching steps.for the preparation of the printing .,
form,.. Other-advantages reside.in the.fact that. .

the . silver halide . sensitized .materigls .are. em-.

ployed; fhe superior.properties.of whigh.are well,
knewn compgared fo. elements,. sensitized. by other. ..

means.such as;hichromated.colloid layers,.. .

In the;photos: -

o
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In. the mentioned. proeess,. it is:desirable-that..
the stratum.of. emaulsion. obtained on.the-receivs -
ing sheet have-sufficient. optical density.that-it-is.-
readily visible... To.that-end, colored-matter: wass

. either initially .incerporated .into -the -emulsion-:
layer héfore exposure or.subsequently. was formed::

in the emulsion.layer; for.example.by-exposure -
of the transferred. stratum.of, emulsion:. to-light.
followed by heating,. if desired;to.accelerate de-..

. velopment. of.. the. silver,;halide. in.:the..stratum:.

Also, the invention described incorporating the::
components. of color-forming. developmentorrof

the diazo process inta.the emulsion.layerfo-form..
a.dye image therein. for.purpose.of-infensifving;.

the transferred stratum... In.addition; the men-.

tioned process was essentially a darkroom:.pree--.
ess.inasmuch. as,the,.developed .emulsion: layer
possassed. unhardened. emulsion . regions contain,.
ing developing agent and alkali associated with::

the unexposed silver halide.and since premature

exposure of that region of the emulsion would
cause tanning develépment to-proceed-and thus.
prevent :transfer of ‘an-emulsion-stratum from.,
the desired regions.- Acecordingly, the:-amount of
room’light which’could be-tolerated-in the proc~
ess was-a function of-thé speed ‘of -the -emulsion
and unless: the process ‘was-carried out in- light=
tight processing ‘equipment, the operations, had
to:'becarried iout’ under :safelights: In-office -
copy-:work; for: which the ‘process-finds': great

-commercigl: application; some-eeonomical ‘meth-

od hadito be:previded to‘enable theuse-of high
speed silver halide emulsions in-relatively simple -
processing ‘equipment ‘with’ a-maximum: amount
of ‘the processing being- -carried-out: under room,

~lights.:

The -objects of ‘our invention-are to provide im-
provements ini “the -mentioned:’ photomechanical
copy ‘method“which' satisfy the mentioned need
for-an-efficacious process of ‘obtaining copy hay-.

-ing-good -optical density-and- preferably by means .

of ‘a: process, the-greateér -part: of ‘which' can. be
carried out under-or dinary conditions of illumi- .
nation.

In _general;'the 1obJec’cs ‘of our invention: are ags.

‘f:compllshed by ca,rrylng out the mentioned expo-..

sure, development and. transfer . steps bt ak: SOMe:.
stage between. the .exposure and:.transfer. steps.:
treating the exposed emulsion: layer-to-increase-

. the. optical. density of,.the:unexposed portiens.:
corresponding. to.the shadows of:the:original.sub=..

ject. . This. treatment. .preferably.includes-treat--
ing the .emulsion layer.some, time following..exr-
PosUre with; a..compeund which reacts. withythe:.

5 silyer.. hahde in: the.unexposed..region of:they
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emulsion layer to form a substance having the
desired optical density. Our cbjects are also ac-
complished by treating the exposed emulsion
layer during or following development with g
desensitizing agent for silver halide to materially
reduce the light sensitivity of the silver halide
in the unexposed regions of the emulsion layer.
If desired, the desensitization and optical density
increasing treatments may be earried out during
the alkaline development step. -

In the preferred process of the invention, it is

desirable but not necessary to ificorporate a de-
sensitizing agent for silver halide in the alkaline
solution used for development and after ‘develop-~
ment and prior to the transfer step, to treat the
developed emulsion layer with a material such
as a compound containing a sulfur atom reac-
tive with silver halide in the unexposed regions
of the emulsion;. for example, thiourea, to form
silver sulfide in that region. As a consequence

of the use of the desensitizer, development and

any subsequent steps.in the process can be car-
ried out under room lights and the silver sul-
fide image formed in the unexposed regions
transfers along with the emulsion stratum dur-
ing the transfer step to provide copy having good

optical density. 'The objects of the invention can .

be accomplished in other ways as will be ap-
parent from consideration of the following de-
tailed deseription of our invention and the draw-
ings: . . .
In the accompanying drawings are shown in
greatly enlarged cross-sectional view, the ap-
pearance of a typical: photographic element at
various stages in the process of copying a two-
tone subject. . o
The following detailed example is given to illus-
trate the preferred embodiments of our inven-
tion: o ' . B ‘
Example - o
A projection speed emulsion is prepared as

described in detail in Example 1 of the men--
tioned Yutzy et -al. application containing- 3,4

diphydroxy diphenyl as the tanning developing
agent and preferably being. pigmented with. g
material such as metallic silver, carbon black, or

& dve such as Monastral Fast Blue BWD (copper
rhthalocyanine dye) or.other insoluble pigments"

imparting some optical density to the emulsion
layer  but - generally providing ' an -insufficient
amount-of optical density to interfere with ex-
posure to any great -extent. When the dye is
employed, -a suitable quantity- is 15 grams.:per
mol of silver in the emulsion. - The light-sensi.
tive element thus prepared is shown in the first
stage of the accompanying drawings: wherein
layer 18 is the support for the emulsion such
as cellulose -ester film -base or preferably paper

containing no-agent tending to harden the emul-

sion. TLayer !{ represents the emulsion Jayer con-
taining the ‘tanning . development agent. . The
emulsion layer 11 is. exposed. to- a-suitable sub-
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ject 12 as shown in the drawings by any suit- -

able projection means with ‘the. result. that a
latent image .is obtained only in the silver halide
~in areas 13.of emulsion layer {l. . To obtain
the optimum results, the exposure should be ad-

justed so_ that little or no latent image is.ob-.

tained in regions other than 13. Exposure may
be-carried out by well-known reflex copy meth-

ods but is obviously not very satisfactory if the

emulsion cpntains colored pigment.  Exposure by,
the reflex copy method-is preferably carried out

65

70

by use of materials and methods which will be

described in more detail hereinafter in connec-

7

4

tion with the methods of the Yutzy and Yackel
patent application, Serial No. 267,447, filed con-
currently herewith.

After exposure of the emulsion layer, as de-
scribed, development is carried out in absence of
light or under suitable safelights in an alkaiine
solution preferably containing a desensitizing
agent for silver halide and which may contain
a tanning developing agent if none has been
incorporated in the emulsion layer. A suitable
aqueous solution is as follows:

. Per cent
Sodium carbonate ... .. ______________ 4
Ures ol 10
Potassium bromide "_ . ____ 6.1

Development can be carried out at a tempera-
ture of from 80 to 85° F. for from 15 to 30 sec-
onds to.obtain satisfactory results. Potassium
bromide is used as the desensitizer in this exam-
ple and should be used in the quantity required
to reduce the light sensitivity of the silver halide
in the -unexposed regions of the emulsion layer
to the requisite level. The use of 0.05 to 1.0
percent of potassium bromide in the solution will
allow use of ordinary room illumination in carry-
ing out the remaining steps of the process. Oth-
er desensitizers, such as desensitizing dyes, when
used in the alkaline solution - are empioyed. in

‘amounts in proportion to their activity as de-

sensitizers. Typical desensitizing compounds are:

Pinakryptol Green
Pinakryptol Yellow - .

- 2-(p-diethylaminophenyliminomethyl) - §-meth=

¥l quinoline methochloride
4-nitro-G-chlorobenzotriazele
§-ethoxy-2-p-nitrostyryl-quinoline metho-p-toi-
uenesulfonate

Desensitizing dyes are adequately effective in the
alkaline solution in concentrations of the order
of 0.025 gram to 5 grams per liter of solution.
Urea or other gelatin softeners can ke used as
shown in the solution to facilitate subsequent
transfer of the stratum of undeveloped emul-
sion. The quantity used of course depends upon
the hardness of the emulsion at this stage of the
process and of course the activity of the mate-
rial as a gelatin softener. Urea and other gelatin
softéners such as formamide, ethylene chioro-
hydrin, and sodium nitrate can be used in thes
alkaline solution or in & separate solution fol-
lowing development in concentrations of  the
order of from about 2. to 20 percent ¢ accommo-
date variations which may be encountered with
different emulsions and condiitons of devélop-
ment. ) :

‘At this stage in the process the developed ele-~
ment appears substaniially as shown in the sec-
ond stage of the drawings wherein the emulsion
layer {1 is shown as containing a tanned gelatin
and silver image in regions 14 and the substan-
tially - unhardened emulsion and desénsitized
silver halide in the unexposed region 5.

The balance of the process may now be car~
ried:out under room lights. To this end, excess
solution can be drained or squeegeed from the
surface of the emulsion and the element then
treated in an intensifying bath preferably con-
taining a compound which reacis with the silver
halide in the unexposed regions of the emuision
layer to form a substance having appreciabls
optical density. A -satisfactory and preferred

" bath contains 4 compound having a sulfur stom
‘reactive with the silver halide in the unexposed-

-,:\‘
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regiom. 15 of Tayer f#1: te form: siliér sulfide: tlrere-
in-suchr as: thie: ﬁ@llowmg agusous: solifiont

Per cent’
Sodium carbonate _ Ll o ¢4
Thioures . o -2

The quantity of thiourea in the bath:is:riot: espe~:
cially-eritical.and:glkaline-baths eontaining from
about: 0:5: te: 5~ pereent. thiourea: give - useful: re~
sults: -Other compounds:- off ar similar’ nature:
suchi: gs- thiosemicarbazide and: sodiurn sulfide
may beused ferthe samepurpose in simildr.quans:
tity. - Inc . place’ of using 'a -sulfur . compound:
for: inereasing: the- optical: density-of the:unex=
posed- regions;. -solutionsi of . compounds- capable:
of- reducing: the -densensitized: silver: halide: to”
silver in- the absence: of- 4~ laterit: image may ke
used; such as: 0:5-to-2:- percent: solutions of hydra=
zine: hydréate;: antinoguanidine: sulfate;. sodium’
arsenite;; ferrous: oxdliats ‘and: stannite solutions.

The intensified: elemient: iow appesrs as.shown:
in: the third stage-of the:drawings wherein-layer
iz is-shown as: containing: the intensified: imsage
inareas: 16 whichi area is: stillr unthardened.

After remoying: ex¢gss: moisture: fromd the:
emulsionisurface-of ‘the intensified element as by
squeegeeing;. it i~ then: presseds with: the' emul-
sien:sidenext to an-absorbent sheet or other sur-
face such as paper: 18- with: the: result that only
the: intexsified: and: unhardened: region: 1§ ad-
neres: td- the sheet.:” When-the! sheets are sep--
arated only a thin stratum (% of regioni 18 gd=
heres: to-the-sheet- 8~ as shownrin: the'last stage
ofi-the-drawings: - Additional: copies:iof ‘the sib-

jeet 12t can-be-madeiby merely remoistening the 3

emulsion: layer - K. with: alkaline: solution: ang’
transferying. to- sheetss until: the intensified: and
urhardened: regioni 16 of: ldyer {§ hos: beer ex-
hausted.. It is: not: necessary to: further: tregt
the+copies- obtaitied: inasiuchs a5: they are coti-
paratively dry and tHerintager tHereon ig: stable:

In. ar alternate: procedure after exposuie. of
the: sensitive element as shiown in:the first stage
of -the drawings;:it-may- e treated- directly with:
an. alkaline solution. contizining both: the silver
halide desensitizer and: the  intensifying agent’
for: the. unexposed- region of: the- emulsion: Iayet;
The result-isto obtain an-element appearing sil=
stantially. as- shown. in enlarged: cross-sectibnal:

view at the left:of the:drawings-wherein region: .

{9 of'layer 1! comprises. the. unhardened: emul~
sion region which has been intensified-and region
. I# desensitized.  For this. purpose the. alkaline
" solution' may-contain the indicated.quantity.and:
types  off desensitizing  agents, particilarly. a
desensitizing dye, together Wlfh the compound
veactmg with silver halide in*the unexposed
region to-increasesthe optical density, = The: fol-
1owmzz concentiations of the intensifying. com-
pounids may be used inthe alkslinie’ qolutlo}a

Mg periliter
of solution

Hydiavine h*‘dmt‘ (8‘5% incwatery . _____ .
Awinoguanidiie: sulfats

The concentration. of. these: ingredients- can: be:
varied as -much. as. about. 50 percent -to: obtain:
usefil results.. Other agents which may: be used:
in the.alkaline developing solution in.similar con=
centration to.reduce. the.silver halide:in. the uns:
exnosed. reg 1ons of. the: -element. are: arsenite;
stannite. and; fervons- oxslate: combounds:.

- When. the- intensifying agerits are:used: inx‘tl're,n 75

Gy
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alkyline solution: as: described: dnd: the emulsion
confaitisia tanning silver hglidedeveloping agenit,
annnusual mechanisiy becomes patent: That:is;.
it: would: be supposed: that the: reagent, such as
tHioured; would: react with all: of the: silver halide
i the emulsion: 1ayer; whether it has been ex-
posedr or® not; 2xid prevent differential fanning
off the emilsion layer.. However, it appears thab
ther diffusion’ rate- of alkali: into: the smulsion

. layer is: greater: than: the- diffusion: rate: of the

sulfusr’ compound; consequently development pre-
cedes: intensification as: attested by the results.
Otherwise, it appears that'the results could:possi-
bly ‘berexpldined by development proeseding at a
rater greater: theam intensification. When emul-
sion*layers: fres. of developing agents are’ treated
sitgilarly, thiy is not observed..

The process: of. our inivention:is subject to ru-
merous variations. Ths use of the desensitizing

0 agent in the: developing solution: is: preferred;

however,. it may heremployed in: a step following:
develdpment:alone o in: conmjunction with thHe in-~
tensifying’ compourtd,.  Alsor thie alkaline: solution
may contain the intensifier snd desensitizing’

. can:befeffected in avstep following’ development.

Similarly;. as mentioned:in our’ U. S application
Serial: No. 783,914, now U. S. Patent 2,598,758
granted’ May: 13; 1952 the. intensifyirig agent,
such:as thipureas. may beincorporated in the re-
celvinig sheetrax:if desived.msy be tsed: for treat-
ing:the transferred stratum of silver halide emul-
sion.

The cohicentration: off developing agent in the
emulsion: is dependent’ in: part’ upon: the: result

. desired: but can-be of the: ordeir of 350 grams:of

developing agent per kg, of! silver nitrate- con-
verted to silver halide used:in making the emul-
sion to obtain good density) or ahoutl: 250° grams
perkg. of silver nitratetorobtdih adequate density
and an emulsion’ hdvirg - optimiun  Keeping
properties: )

It s necessary for thel successful operation of
the: invention that the: emylsion layer be not
harder-thani would: b the: case with gelatin con-
taining. 0:25 oz of formaldehyde. (40% diluted
1 to:3 with:water) 6107 gram: diy fozmaxdehyde
per pound. when: freshly cogted or 0.1 oz of the
solution: per pound: oy a sample aged’ three to
six. months. By “substantially unbardsned” a
used here;. and’ in: the: appended: claims; it is Lo
Pe: understood: that: this’ means’ a hardness of
the: ovder obiaiited! with: gelatin' treated with
Tormaldenyéde under the' conditions above,  Bmul-
sibn: léyels: gppreciably’ harder will not trans-

. fet¥ gatisfactorily: Svmdaxly if- afier develop-

wEnt of ‘tHe tanned: image it is found that the
layer is too'Hard, and to sccommodate varistions
in' Rardiess and’ tanning: encountered, wé cahn
use variations’ of temuerature or pressure when
making a transfer. To this end we ordinarily
apply pressure or temperature: or both when'
rolling the dewveloped. emulsion- dowsn- ontd- the
receiving support.

Examples of tanning developing agents es-

: pecially -useful because of nonwandering: ehzr-

acteristics in emulsien! layers ave those Raving o
solubility at 20 C. of from.about!.005 (¢ 1.0°svam
per 100 cc. of a phosphate-citric acid buffer solu-
tion’ of pH 50 orepared from g 1.5 percent sotu-
tion of sodium’ dihydrogen- phosphate and. suf-
fivient cityic’ acid to- bring: the pH to 5.0, The

m‘efemeﬂ oe*velopmo agen*s have 8 selu‘nhtv of

sulittion: Develcrfj
above classification: a1‘e fo‘r example 3

e dxhyi
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droxy diphenyl, 2,5-dihydroxy diphenyl, 5,6,7,8~
tetrahydronaphthohydroquinone, -and 2,3-dihy-
droxy diphenyl. The mentioned diphényl com-
pounds are preferred because they possess the
combination of the common properties, high rate
of development, high tanning efficiency, and solu~
bility in the preferred range. Here, and in the
appended claims, where the tanning developing
agents are mentioned as incorporated in the
emulsion, the desired compounds are, for exam-
ple, those mentioned and having the mentioned
characteristics. Otherwise, where tanning de-
veloping agents as hydroguinone and pyrocate-
chol, 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 be-
cause of their poor stability or failure to tan.
It is, therefore, apparent that after exposure to
a subject the differential hardening of the ex-
posed emulsion can take place in the presence of
a -tanning developing agent and that this in-
cludes whether or not the agent is in the emul-
sion before exposure.

When the tanning developing agent is em-
ployed in the alkalin developing solution rather
than in the emulsion layer, this solution may
also contain the desensitizing compound but it
is preferred to utilize an intensifier in a subse-
- quent operation rather than employing it to-
gether with the tanning developing agent in the
alkalin developing solution.

As mentioned, the emulsion layers of our in-
vention preferably contain a tanning developing

- agent but very desirable results are obtained by

the use of a mixture of tanning and feebly tan-
ning or nontanning developing agents such as
described in the Yutzy and Yackel application,

- Serial No. 267,447 filed herewith. Such emulsion

layers are employed advantageously when ex-
bosures are to be made by the reflex copy
method. Substantially nontanning silver halide
developing ageunts satisfactory for this purpose
are: N-methyl-p-aminophenol-x-sulfonic acid,
p-hydroxy-anilino~-methane sulfonic acid, pyro-
gallol dimethyl ether, 1,8-dihydroxy naphthalens
and 4-methoxy-1-naphthol. - These developing
agents are preferably employed in emulsions
along with about 60 to 65 percent of the tanning
developing agents. The latter two developing

agents are self-coupling in alkalin solution and

thus yield colored images during development.
The following nontanning colloid silver halide

developing agents are preferably used in the al-

kalin developing solution, the emulsion contain-

ing a tanning developing agent, at not greater

than the indicated concentrations to insure that
the nontanning developing agent does not unduly
compete with the tanning developing agent,

g./liter
2,4-diamino phenol... ______________._______ 1.6
§-amino-2-hydroxy toluene sulfate__.._ . __ 1.6
2,5-diamino toluene sulfate._______________ 1.6
p-Phenylenediamine __.___.________________ 03
p-Aminophenol .. __________ 1.6
p-Methylamino phenol sulfate_.______.____ 3.2
Iso-ascorbic acid.. - __________________ 3.2

Emulsions containing mixtures of the two
types of developing agents are utilized in our
process, for example, as set forth in detail in the
example above. The desensitizing and intensify-

ing operations are likewise employed to facilitate

handling under room-lights and to yield inten-
sified copy of the original subject.
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The colloid vehicle of the silver-halide emulsion
layers used in our invention is preferably gela-
tin although other materials capable of being dif-
ferentially tanned with silver halide developing
agents can be used, for example, polyvinyl alco-
hol, polyacrylamide and partially hydrolyzed
polyvinyl esters. ‘

A particularly valuable modification of our in-
vention includes exposing the substantially un-
hardened emulsion layer preferably containing a
tanning developing agent, followed by develop-
ment with an alkaline solution preferably con-
taining one of the mentioned silver halide de-
sensitizing agents, such as one containing 4%
sedium carbonate and 0.1% potassium bromide.
The developed emulsion is then treated with an
alkali’ metal sulfite solution. containing an in-
tensifying agent such as an aqueous solution con-
taining 4% sodium carbonate, 2% sodium sulfite,
10% urea and about 0.1% thiourea or other in-
tensifying agent mentioned above such as thio-
semicarbazide, arsenite, stannite, ete. The result
is to develop a black silver image in the unex-
posed region of the emulsion layer and at the
same time some silver sulfide may be obtained in
that region, yet hardening of the gelatin in the
region is retarded or suppressed by the sulfite in
the solution. In this procedure it is not necessary
to uniformly expose the emulsion prior to use of
the sulfite solution since the intensifying com-
pounds chemically fog and initiate development
of the silver halide.

In a similar manner, after initisl exposure to a
subject of the emulsion layer containing tanning
developing agent, the latent image can be de-
veloped in alkaline solution such as 4% sodium
carbonate containing 0.1% potassium: bromide,
followed by treatment in alkaline sulfite solution
to retard hardening such as 4% sodium ecar-
bonate, 2% sodium sulfite and 109 urea. - After
treatment in this solution for a few seconds the
emulsion is then uniformly exposed to licht to
render the newly exposed silver halide develop-
able and non-tanning development. of the emul-

; sion proceeds with the formation of a black silver

image in substantially unhardened gelatin in the
shadow region of the emulsion. Of course, this
and the process just above then entail transfer to
an absorbent surface of a stratum of the shadow
region of the emulsion the optical density of
which has been increased.

This application is a continuation-in-part of
our application Serial No. 783,914 filed November
4, 1947 now U. S. Patent 2,596,756 granted May
13, 1952, o

What we claim is:

1. A method of photographic: reproduction
which comprises exposing to a two-tone subject
a substantially unhardened gelatiho-silver halide
emulsion layer containing a gelatin tanning sil-
ver halide developing agent, said emulsion ‘being
not harder than a gelatin layer containing 0.7
gram of formaldehyde per pound of gelatin fresh-
ly coated, developing the exposed emulsion layer
with an alkaline solution to obtain a hardened
gelatin and silver image in the region of exposure
and substantially unhardened gelatin and silver
halide in the unexposed region of the emuision
layer, treating the developed emulsion layer with
an aqueous alkaline solution of an alkali metal
sulfite fo retard hardening of the emulsion in the
unexposed region, fogging said unexposed emul-
sion .region at some stage not earlier than said
treating step, to initiate development, pressing a

sheet having an. absorbent surface against said

3
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‘emulsion layer ‘while the layer ‘is -moist-fo -cause
‘only the said unexpesed region of emiulsion to-ad~
here to said sheet, -and separating ‘said sheet and
emulsion layer to transfer only a:stratum ‘of the
unexposed region -of the »emmsion%layer»ct)nta‘in-
ing silver to-said:sheet.

2. A -method -of - photographic reproduction
which comprises -exposing to a itwo-tone subjeet
a substantially unhardened gelatino-silver halidle
emulsion layer -containing -a-gelatin-tanning sil-
ver ‘halide developing agent, said -emulsion being
not ‘harder than a gelatin layer containing 0.7
gram of formaldehyde per pound of-gelatin fresh-
1y .coated, developing the exposed.emulsion layer
with -an alkaline solution to.eobtain & hardened
gelatin and silver image - in theregion-ef-exposure
and substantially unhardened gelatin and silver
halide in the unexposed region ‘of ithe -emuilsion
layer, treating the developed-emulsion layer with
an agueous.alkaline soluiion containing sufficient
alkali metal .culfite to retard hardening -of :the
emulsion in the unexposed:region and o sufficient
amount.of a compound which fogs silver ‘halide
in the absence of light to initiate idevelopment.of
the silver halide in the .unexposed region, press-
ing a sheet having ‘an.ahsorbent :surface :against
.said emulsion layer while the layer s ioist ito
cause .only ‘the said unexposed region ito :adhere
to said sheet, and separating:said.sheet and emul-

sion layer to transfer -only :a:stratum of the un- 3%

exposed region of the .emulsion layer containing
silver to.said sheet.

3. A -method .of photographic reproduction
which comprises exposing o :a two-tone subject
3 substantially unhardened. gelatino-silver:halide
emulsion layer:containing m gélatin fanning -sil-
ver ‘halide developing agent, said emulsion being
not harder than .a:gelatin dayer eontaining 0.7
gram of .formaldehyde: per pound of = gelatin
freshly coated, developing the xposed iemulsion
Jayer with an alkaline:solution fo.obtain:a hard-
ened gelatin and silver .image -in-the :region. of
exposure and substantially mnhardened :gelatin
and silver halide in-the unexposed xegion of the
emulsion layer, treating the developed emulsion
layer with an-aqueous alkaline solution contain-
ing sufficient alkali metal sulfite to retard.hard-
ening of the emulsion in the unexposed region
and a sufficient smount -of 'a -compound of the
group consisting of thiourea, thiosemicarbazide,
alkali metal stannites, alkali metal arsenites, hy-
drazine hydrate and aminoguanidine sulfate to
initiate developiment of the.silvér halide in the
unexposed region, pressing a .sheet having.an ab-
sorbent surface against. sald emulsion layer while
the layer is moist to cause only the said unex-
posed region to adhere to said sheet, and sepa-
rating said sheet and emulsion layer to transfer
only a stratum of the unexposed region of the
emulsion layer containing silver to said sheet.

4, 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 sil-
ver halide developing agent, said emulsion 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 ex-
posure and substantially unhardened gelatin and
silver halide in the unexposed region of the emul-
sion layer, treating the developed emulsion layer
with an aqueous alkaline solution containing suf-
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the ‘emulsion ‘in ‘the-unexposed region and sufii-
eient thiourea to initiate -development of the sil-
ver ‘halide in ‘the unexposed region, pressing -a
sheet ‘having ‘an ‘d@bsorbent surface against said
emulsion tayer while the layer is moist to cause
-only the said -unexposed region to adhere to said
:shreet, ‘and separating said -sheet and -emulsion
‘layer totransfer -only -a stratum of the unexposed
‘vegion of ‘the emulsion layer containing silver to
-said ‘sheet.

5, -A 'method ‘of photographic repreduction
“hich -¢omprises -exposing to ‘a ‘two-tone subject
-8 -substantially vwnhardened gelatino-silver hal-
ide ‘emulsion 1ayer eontaining -a -gelatin tanning
silver halide developing agent, said emulsion be-
‘ing hot ‘harder than g gelatin layer containing
0.7 -gram ol Yormaldehyde per pound of gelatin
freshly -coated, -developing the -exposed emulsion
layer With an alkaline :solution ‘containing a de-
sensitizing agent for silver halide to obtain a
‘hardehed gelatin - and silver image -in the region
iof -expesure and -substantially -unhardened gela-
-bin -and silver halide.of reduced light-sensitivity
in the wnexposed region .of the emulsion layer,
‘treating the developed emulsion layer with an
-agueous -alkaline solution -of an-alkali metal sul-
fite 4o retard hardening -of the .emulsion in the
unexposed vegion, fogging .said unexposed .emul-
sion .region .at some stage not earlier than said
treating .step :to dinitiate development, pressing a
«sheet having an :absorbent .suxface against said
cemulsion :layer while ithe ‘layer .is mnoist -to cause
-only the said unexposed wegion of .emulsion to
-adhere to :said sheet, and separating said sheet
«and .emulsionlayer fo transfer.only a stratum of
the unexposed .region of the: emulsion layer con-
taining silver to.said sheet.

6. ;A method .of :;photographic reproduction
which comprises .exposing ito .a two-tone subject
@a-substantially unhardened gelatino-silver halide
emulsion‘layer:containing.a gelatin tanning silver
halide .developing agent, said emulsion being not
‘harder than a gelatinlayer.containing 0.7 gram of
formaldelhyde per pound of gelatin freshly coated,
developing the exposed -emulsion layer with an
alkaline:golution econtaining a desensitizing agent
Aor silver halide itoobtain.a hardened gelatin and
silver-imaee :in the ‘region of  exposure and sub-
stantially unhardened :gelatin and silver halide
of .reduced light-sensitivity in the unexposed re-
gion:of the emulsion layer, treating the developed
emulsion dayer with .an-aqueous.alkaline solution
containing sufficient alkali.meial sulfite to retard
hardening :of the -emulsion -in :the unexposed re~
gion .and sufficient thiourea -bo :initiate -develop-
ment of the silver .halide jin the ;unexposed re~
gion, pressing a sheet having an absorbent sur-
face against said emulsion layer while the layer
is moist to cause only the said unexposed re-
gion of emulsion to adhere to said sheet, and
separating said sheet and emulsion layer to trans-
fer only a stratum of the unexposed region of
the emulsion layér containing silver to said sheet.

7..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 developing agent, said emulsion being not
harder than a gelatin layer containing 0.7 gram
of formaldehyde per pound of gelatin freshly
coated, developing the exposed emulsion laysr
with an alkaline solution containing potassium
bromide as a desensitizing agent for silver halide
to obtain a hardened gelatin and silver image in

ficient alkali metal sulfite to retard hardening of 7§ the region of exposure and - substantially un-
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-hardened gelatin and silver halide of reduced
light-sensitivity - in the unexposed region of the
emulsion layer, treating the developed emulsion
layer with an aqueous alkaline solution contain-
ing sufficient alkali metal sulfite to retard hard-
ening of the emulsion in the unexposed region
and sufficient thiourea to initiate development
of the silver halide-in the unexposed region, press-
-ing a sheet having an absorbent surface against
said emulsion layer while the layer is moist to
-cause only the said unexposed region of emulsion
to adhere to said sheet, and separating said sheet
and emulsion layer to transfer only a stratum
of the unexposed region of the emulsion layer
containing silver to said sheet.

-8. 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 "developing agent of the group consisting
of - 8,4-dihydroxy -diphenyl,” 2,5-dihydroxy di-
phenyl and 2,3-dihydroxy diphenyl, said emulsion
being not-harder than a gelatin layer contain-
ing 0.7 gram of formaldehyde per pound of gelatin
freshly coated, -developing the exposed emulsion
layer with an alkaline solution containing po-
tassium bromide as a desensitizing agent for silver
halide to.obtain a-hardened gelatin and silver
image in the region of exposure and substantiaily
unhardened gelatin and silver halide of redueced
light-sensitivity in.the unexposed region of the
emulsion layer; treating the developed emulsion
layer with an aqueous alkaline solution contain-
ing sufficient alkali.metal sulfite to retard hard-
ening of the emulsion in the unexposed region
and sufficient thiourea to initiate developement
of the silver halide in:the unexposed region,
pressing .a ‘sheet having. an aksorbent surface
against .said emulsion. layer while the layer is
moist fo cause only the said unexposed region
of emulsion to adhere to said sheet, and separat-
ing said sheet and emulsion layer to transfer only
a stratum of the unexposed region of the emul-
sion layer containing silver to said sheet.

9. 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 developing agent,.said emulsion 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 containing a desensitiz-
ing agent for silver halide to obtain a hardened
gelatin and silver image in the region of exposure
and substantially unhardened gelatin and silver
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halide of reduced light-sensitivity in the unex-
posed region of the emulsion layer, treating the
developed emulsion layer with an ageuous alka-
line solution of an alkali metal sulfite to retard
hardening of the emulsion layer in the unexposed
region, uniformly exposing said emulsion layer
to light, allowing the silver halide in the newly
exposed region of the emulsion layer to develop
in the presence of the sulfite solution, pressing a
sheet having an absorbent surface against said
emulsion layer while the layer is moist to cause
only the said unexposed region of emulsion to
adhere to said sheet, and separating said sheet
and emulsion layer to transfer only a stratum-of
the unexposed region of the emulsion layer con-
taining silver to said sheet.

10. 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 developing agent, said emulsion being not
harder than a gelatin layer containing 0.7 gram
of formaldehyde per pound of gelatin freshly

" coated, developing the exposed emulsion layer
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with an alkaline solution containing potassium
bromide as a desensitizing agent for silver halide
to obtain a hardened gelatin and silver image in
the region of exposure and substantially unhard-
ened gelatin and silver halide of reduced light-
sensitivity in the unexposed region of the emul-
sion layer, treating the developed emulsion layer
with an aqueous alkaline solution of an alkali
metal sulfite to retard hardening of the emulsion
layer in the unexposed region, uniformly expos-

? ing: said emulsion layer to light, allowing the

silver. halide in the newly exposed region of the
emulsion layer to develop in the presence of the
sulfite solution, pressing a sheet having an ab-
sorbent surface against said emulsion layer while
the layer is moist to cause only the said unex-
bosed region of emulsion to adhere to said sheet,
and separating said sheet and emulsion layer to
transfer only a stratum of the unexposed region
of the emulsion layer containing silver to said
sheet. :
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