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ABSTRACT OF THE DISCLOSURE 
Photographic elements comprising a substantially trans 

parent Support having coated thereon (1) a print-out 
silver halide emulsion having silver halide grains that 
form latent images predominantly internal to said grains 
and (2) a developing-out negative silver halide emulsion 
layer having silver halide grains that form latent images 
predominantly on the surface of said grains. One aspect 
of this invention relates to the process of preparing a plu 
rality of images using the print-out images to position 
subsequent exposure areas. 

assis 

This invention relates to novel photographic elements 
and methods for processing such elements. 
Automatic photomechanical drafting equipment can be 

utilized to prepare a plurality of images on a photographic 
Support. Such equipment provide for mechanical and 
optical means which allow an operator to position an 
image on the surface of a light-sensitive element. With 
Such equipment, exposure is made in a particular area of 
the light-sensitive element, and thereafter, a second image 
is positioned in a different area and a second exposure 
made, and so on for third, fourth or fifth exposures, if 
desired. In the operation of devices of this type, it is 
essential that each subsequent exposure be positioned 
accurately in relation to prior exposures. It would be high 
ly desirable for the more accurate positioning of each 
exposure if the operator could immediately see a visible 
image in each exposed area before positioning the image 
for a second exposure. 

It is an object of the invention to provide novel photo 
graphic elements suitable for use in automatic photome 
chanical drafting equipment. 

It is another object of this invention to provide novel 
photographic elements which will produce a visible image 
immediately upon exposure to light, and which upon sub 
sequent chemical processing, will produce a high density 
silver image with low background density. 

It is likewise an object of this invention to provide a 
new process for preparing a plurality of images on a 
photographic element in a predetermined relationship 
to each other utilizing a plurality of image exposures, 
the image positioning for each exposure being deter 
mined from visible images resulting from any previous 
image exposures. 

These and other objects of the invention are accom. 
plished with a photographic element comprising a substan 
tially transparent support having coated thereon a print 
out silver halide layer that does not chemically develop 
to substantial density in low silver halide solvent-action 
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developing compositions and a high contrast fine-grain 
developing-out negative silver halide layer that is chem 
ically developable in low silver halide solvent-action 
developing compositions. A print-out image forming in 
the print-out silver halide layer of such photographic 
element is visible from both sides of the photographic 
element, and the silver halide layers of the photographic 
element are capable of being fixed with silver halide sol 
vent such as alkali metal thiosulfates. The print-out silver 
halide layer and the developing-out negative silver halide 
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layer are more generally positioned on opposite sides 
of the support although such silver halide layers can 
be positioned on the same side of the support. 

In utilizing the photographic elements of the inven 
tion, the photographic element is positioned so that the 
print-out silver halide layer is closest to the exposing 
light source. The photographic element is exposed in 
a predetermined position with a suitable light source to 
produce a discernible print-out image when viewed 
through the photographic element. The exposure to pro 
duce the print-out image in the print-out silver halide layer 
also produces a corresponding latent image in the devel 
oping-out negative silver halide layer. The print-out image 
is used by the operator to position subsequent exposures. 
The operator is able to detect positional errors of earlier 
eXposures as visible records of such earlier exposures 
occur in the print-out silver halide layer. After com 
pletion of the exposures, the photographic element is 
processed in a low silver halide solvent-action developing 
composition, and thereafter fixed, washed and dried in 
the usual manner. Unexposed and undeveloped silver ha 
lide in both the print-out silver halide layer and the devel 
oping-out negative silver halide layer is removed during 
processing to leave high contrast fine-grain silver images 
in the areas of exposure in the developing-out negative 
silver halide layer. 
The drawings illustrate diagrammatically in section 

and in an elevation typical embodiments of the inven 
tion, FIG. 1 illustrating a typical photographic element 
of the invention and FIG. 2 illustrating the typical ex 
posure means for the photographic elements of the in 
vention. 
With respect to the photographic element of FIG. 1, 

on one side of transparent support is positioned silver 
halide print-out emulsion layer 0 and on the other 
side silver halide developing-out negative emulsion 
layer 12. 

FIG. 2 illustrates a typical exposure means for ex 
posing a photographic element of the type described in 
FIG. 1. From light Source 3, light passes through con 
densor lens system 14. Thereafter, the exposure light 
passes through image negative 15 which is focused by 
lens system 16 on the photographic element comprising 
transparent support 18 having coated thereon silver halide 
print-out emulsion layer 17 and silver halide developing 
out negative emulsion layer 19. A visible silver print-out 
image is formed in print-out emulsion layer 17, and 
which print-out image is visible through the photographic 
element to operator 20. A latent image is formed in the 
developing-out emulsion layer 19. The exposure apparatus 
illustrated by FIG. 2 is typically in a light-proof enclosure 
to prevent fogging of the light-sensitive element of the 
invention, although safelights can be used in the absence 
of such an enclosure. 
Any print-out silver halide that does not chemically 

develop to substantial density in low silver halide solvent 
acting development compositions can be utilized for the 
light-sensitive layer used to form the print-out image of 
the present photographic elements. Such print-out silver 
halide systems can be prepared in the absence of a binder 
or dispersing agent such as by vacuum deposition of the 
silver halide, although we prefer to utilize print-out silver 
halide emulsion systems for forming the print-out image 
in the present photoelements. Typical print-out silver 
halide systems are the so-called "internal image-forming' 
systems, such having silver halide grains wherein a pre 
dominant amount of the sensitivity is internal to the 
grains. Such internal image-forming systems are those 
which, when measured according to normal photographic 
techniques by coating a test portion of the emulsion on 
a transparent Support, exposing to a light intensity scale 



3 
having a fixed time between 1x10 and 1 second, ... 
bleaching 5 minutes in a 0.3% potassium ferricyanide 
solution at 65° F. and developing for about 5 minutes 
at 65° F. in Developer B below (an “internal-type" devel 
oper), have a sensitivity, measured at a density. of 0.1 
above fog, greater than the sensitivity of an identical test 
portion which has been exposed in the same Way and 
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developed for 6 minutes at 68 F. in Developer A below 
(a "surface-type' developer). 

Developer A 
G. 

N-methyl-p-aminophenol sulfate --------------- 0.3 
Sodium sulfite, desiccated --------------------- 39.6 
Hydroquinone ----------------------------- 6.0 
Sodium carbonate, desiccated ------------------ 18.7 
Potassium bromide -------------------------- 0.86 
Citric acid ----------------------------- 0.68 
Potassium metabisulfite ----------------------- 1.5 
Water to make 1 liter. 

Developer B 
N-methyl-p-aminophenol sulfate --------------- 2.0 
Sodium sulfite, desiccated --------------------- 90.0 
Hydroquinone ----------------------------- 8.0 
Sodium carbonate, monohydrate --------------- 52.5 
Potassium bromide --------------------------- 38 
Sodium thiosulfate -------------------------- 
Water to make 1 liter. 
The preparation of such internal image-forming silver 
halide systems are disclosed in: Davey et al. U.S. Patent 
2,592.250, issued Apr. 8, 1952, Glafkides, Photographic 
Chemistry, vol. 1, pp. 31-2, Fountain Press, London; and 
copending McBride application, U.S. Serial No. 452,009 
filed Apr. 29, 1965, now Patent 3,271,157 wherein 1S dis 
closed the preparation of silver halide emulsions with 
organic thioether silver halide solvents present during the 
grain growth of the silver halide. In the above-mentioned 
copending application is taught the addition of the thio 
ether silverhalide solvent to the colloidal material in 
which the silver halide is precipitated, during the precipi 
tation of the silver halide, or to the silver halide prior to 
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or during the ripening of the silver halide. Typical of such . 
thioethers are 3,6-dithia - 1,8 - octanediol, 1,10 dithia 
4,7,13,16-tetraoxacyclooctadecane, 7,10-diazo-1, 16-dicar 
boxamido-3,14-dithiahexadecane-6,11-dione, and 1,17-di 
(N-ethylcarbamyl)-6,12-dithia - 9 - oxaheptadecane. The 
amount of thioether utilized to prepare such silver halide 
emulsions can be widely varied although about 1 to 25 
g. of thioether per mole of silver halide is generally uti 
lized. The halide of the print-out silver halide is prefera 
bly at least 50 mole percent bromide, and the silver halide 
grains generally have an average grain size of about .1 
to 10 microns, and more generally about .5 to 1 micron. 

Print-out silver halide systems typically contain halo 
gen acceptors, such addenda being preferably utilized in 
the present invention. Preferred halogen acceptors are 
nitrogen-containing halogen acceptors, particularly those 
having the formulas 

R 
R3 

-N- 
and R1-N-R2 

-D- 

wherein: R, R1 and R3 can each be hydrogen atoms, 
alkyl radicals, aryl radicals, including substituted alky 
and aryl radicals, or acyl radicals (e.g., 

wherein R4 is a hydrogen atom, an alkyl radical or an 
aryl radical); R can be a nitrogen-containing radical 
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such as an amino radical or a thiocarbamyl radical, in 
cluding substituted amino and thiocarbamyl radicals; and 
D represents the necessary atoms to complete a hetero 
cyclic nucleus generally having 5 or 6 atoms including at 5 

... least two.nitrogenatoms and at least one divalent radical 
having the formula, 

i. 
wherein X can be a sulfur, atom, an oxygen atom, a 
selenium atom or an imino radical (=NH). When a 
nitrogen atom comprising D or Ris-attached directly to 
the nitrogen atoms of the above formulas, at least one 
hydrogen atom is attached to at least one of such nitro 
gen atoms of the halogen acceptor. The amino radical for 
substitutent R can be represented by the formula, 

wherein R5 and R can each typically be such substitu 
ents as hydrogen atoms, alkyl radicals, aryl radicals or 
acyl radicals as described above for R and R3. The thio 
carbamyl radical for substitutent R2 can be represented 
by the formula, . 

R' -j-N? 
N. 
R8 

wherein R and R8 can be the same substitutents as R. 
Particularly useful nitrogen-containing halogen accep 

tors used in the emulsions of the invention can be further 
represented by the following subgeneric formulas: 
Formula A R19 S R11 

- R!---N-RE 
Formula B S 

R t-N--N-R 1. 
-Q-1 

R14 

R15-N I-N-R 17 
Formula C 

Formula D R13-N-NH-Cs-E 
W 

's Z--- 

wherein: R9, R10, R11, R12, R13, R14, R15, R16, R17 and 
Rican each be hydrogen atoms, alkyl radicals, aryl radi 
cals or acyl radicals as described above for R1 and R; 
E can be a sulfur atom, an oxygen atom, a selenium 
atom or an imino radical; and Q and Z can be the neces 
sary atoms to complete a heterocyclic nucleus general 
ly having 5 or 6 members. Q and Z typically are the 
necessary atoms to complete such moieties as a triazole 
thiol, a mercaptoimidazole, an imidazolidine-thione, a tri 
azine-thiol, a thiobarbituric acid, a thiouracil, a urazole 
including a thiourazole and the like heterocyclic moieties. 
With respect to the above formulas of nitrogen-con 

taining halogen acceptors: the aryl radical substitutents 
are those of the naphthyl and phenyl series, and include 
such common substitutents as alkyl groups, halogen 
atoms, acyl radicals and the like; the alkyl radical sub 
stituents typically can contain 1 to 20 carbon atoms and 
more generally 1 to 8 carbon atoms, and can be substi 
tuted with such radicals as aryl radicals, halogen atoms, 
acyl radicals and the like. 

Typical useful halogen acceptors of the thiourea type 
represented by Formula A and Formula B are disclosed 
in copending Kitze application, U.S. Ser. No. 303,146, 
filed Aug. 19, 1963, now Patent 3,241,971; and in copend 
ing Fix application, U.S. Ser. No. 338,605, filed Jan. 20, 
1964, now Patent 3,326,689. Typical halogen acceptors 
of the hydrazine type represented by Formula C are dis 
closed in Ives, U.S. Patent 2,588,982 issued Mar. 11, 1952. Typical halogen acceptors of the type represented 
by Formula D are the urazole and thiourazole halogen ac 
ceptors disclosed in Bacon and Illingsworth application, 

  



3,457,072 
5 

U.S. Ser. No. 406,186, filed Oct. 23, 1964, now Patent 
3,396,017. w 

Examples of specific nitrogen-containing halogen ac 
ceptors are set out below. 
1,3-dimethyl-2-imidazolidinethione 
2-imidazolidinethione . . 
1-phenyl-5-mercaptotetrazole 
Thiosemicarbazide 
Tetramethylthiourea 
p-Dimethylaminobenzaldehyde-thiosemicarbazone 
1-isopentyl-2-thiourea 
1-(2-diethylaminoethyl)-1,2,5,6-tetrahydro-1,3,5- 

triazine-4-thiol 
1,2-bis(1,2,5,6-tetrahydro-1,3,5-triazine-4-thiol)ethane 
1-phenyl-2-thiourea 
1,3-diphenyl-2-thiourea 
4-thiobarbituric acid 
2-thiouracil 
1-acetyl-2-thiourea 
1,3-dibenzyl-2-thiourea 
1,1-diphenyl-2-thiourea 
1-ethyl-1-(o-naphthyl)-2-thiourea 
2-mercaptoimidazole 
1-phenyl-2-imidazolidinethione 
4,5-diphenyl-4-imidazolidine-2-thione 
1-methyl-2-mercaptoimidazole 
1-n-butyl-1,2,5,6-tetrahydro-1,3,5-triazine-4-thiol 
Thiourea 
1-methyl-2-imidazolidinethione 
D-mannose thiosemicarbazone 
Morpholino-2-propane thiosemicarbazone 
D-galactose thiosemicarbazone 
Urazole 
3-thiourazole 
3,5-dithiourazole 
3,5-dithiourazole hydrazine salt 
4-aminourazole hydrazine salt 
Urazole sodium salt 
4-(1-naphthyl)urazole 
4-ethylurazole 
1-phenylurazole 
4-phenylurazole 
1-butylurazole 
1-octylurazole 
4-butyl-3,5-dithiourazole 
1,4-diphenylurazole 
1,4-dibutylurazole 
1,4-dibutyl-3,5-dithiourazole 
1,4-diphenyl-3,5-dithiourazole 
1-ethyl-4-phenylurazole 
1-ethyl-4-phenyl-3,5-dithiourazole 
3-thio-5-iminourazole 
5-selenourazole 
Hydrazine 
Phenylhydrazine hydrochloride 
2,5-dichlorophenyl hydrazine 
p-Tolylhydrazine hydrochloride 
a-Naphthylhydrazine 
a-Benzyl-O-phenylhydrazine 
p-Toluene sulfonyl hydrazine 
Hexylhydrazine 
Other typical halogen acceptors that can be used in 

the invention include aromatic mercaptains such as thio 
salicylic acid; hydroquinones such as hydroquinone, chlo 
rohydroquinone, gentisic acid and t-butylhydroquinone; 
catechols such as phenyl catechol and t-butylcatechol; p 
aminophenols such as N-methyl-p-aminophenol, sulfate; 
3-pyrazolidones such as 1-phenyl-3-pyrazolidone, 4-meth 
yl-1-phenyl-3-pyrazolidone and 1-phenyl-4,4-dimethyl-3- 
pyrazolidone; phenylenediamines; nitriles; phenols; gly 
cine; alkaline materials such as borax, alkali metal hy 
droxide, etc.; and the like halogen acceptors well known 
to those skilled in the art. 
The concentration of halogen acceptors utilized in the 
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6 
print-out silver halide layer of the invention can be wide 
ly varied in accordance with usual practice. Usually, 
about .01 to 100 mole percent, and more generally about 
.1 to 25 mole percent, based on the silver halide is 
utilized. 

Silver halide print-out systems particularly useful in 
preparing the photographic elements of the invention are 
prepared with silver halide that has been precipitated or 
formed in the presence of lead ions. Water-soluble lead 
salts are suitably added with the water-soluble silver salt 
to an appropriate water-soluble halide to precipitate the 
lead-silver halide of the present emulsions. Typical Suit 
able water-soluble lead or plumbous salts include lead 
acetate, lead nitrate, lead cyanide, and the like. The 
amount of lead utilized in the silver halide of the emul 
sions of the invention suitably ranges from about .01 to 5 
mole percent based on the silver halide. The presence of 
a water-soluble lead salt during the silver halide forma 
tion or grain growth when preparing the light-develop 
able, direct-print emulsions of the invention is to be dis 
tinguished from the addition of a water-soluble lead Salt 
shortly prior to coating and after the silver halide grains 
have been formed. 
The developing-out negative silver halide layer of the 

present photographic elements is a high contrast, fine 
grain silver halide which typically has a gamma of at least 
about 3. Typically, such a silver halide layer has an 
average particle size less than about one micron and more 
generally less than about .5 micron. High contrast or 
high gamma emulsions are well known in the graphic arts 
field and can be prepared by techniques well known in 
the art. Fine-grain Lippmann emulsions such as those 
referred to by Mees, The Theory of the Photographic 
Process, the MacMillan Company, New York, 1942 edi 
tion, page 34, can be utilized for the present developing 
out negative silver halide layer. Suitable developing-out 
negative silver halide is that which is chemically develop 
able in conventional developing compositions having low 
silver halide solvent-action and which has silver halide 
that forms latent images predominantly on the surface. 
The halide of the developing-out negative silver halide 
is preferably at least 50 mole percent chloride. Such de 
veloping-out negative silver halide systems can be pre 
pared in the absence of a binder or dispersing agent such 
as by vacuum deposition of the silver halide, although 
we prefer to utilize developing-out silver halide emulsion 
systems. 
The silver halide in the layers comprising the photo 

graphic elements of the invention are preferably coated 
on the support as emulsions of hydrophilic water-permea 
ble organic colloids wherein the silver halide is dispersed 
therein. Gelatin is more generally utilized although other 
colloidal material such as colloidal albumin, cellulose 
derivatives, synthetic resins or the like are useful. Suit 
able colloids that can be used are polyvinyl alcohol 
or a hydrolyzed polyvinyl acetate as described in Lowe, 
U.S. Patent 2,286,215, issued June 16, 1942; a far hy 
drolyzed cellulose ester such as cellulose acetate hy 
drolyzed to an acetyl content of 19 to 26% as described 
in U.S. Patent 2,327,808 of Lowe and Clark, issued Aug. 
24, 1943; a water-soluble ethanolamine cellulose acetate 
as described in Yutzy, U.S. Patent 2,322,085, issued June 
15, 1943; a polyacrylamide having a combined acrylamide 
content of 30 to 60% and a specific viscosity of 0.25 
to 1.5 on an imidized polyacrylamide of like acrylamide 
content and viscosity as described in Lowe, Minsk and 
Kenyon, U.S. Patent 2,541,474, issued Feb. 13, 1951; 
zein as described in Lowe, U.S. Patent 2,563,791, issued 
Aug. 7, 1951; a vinyl alcohol polymer containing urethane 
carboxylic acid groups of the type described in Unruh. 
and Smith, U.S. Patent 2,768,154, issued Oct. 23, 1956; 
or containing cyano-acetyl groups such as the vinyl al 
cohol-vinyl cyanoacetate copolymer as described in Unruh, 
Smith and Priest, U.S. Patent 2,808,331, issued Oct. 1, 
1957; or a polymeric material which results from polym 
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erizing a protein or a saturated acylated protein with 
a monomer having a vinyl group as described in Illings 
worth, Dann and Gates, U.S. Patent 2,852,382, issued 
Sept. 19, 1958. Mixtures of such organic colloids can 
also be used. 
The light-sensitive silver halide layers utilized in pre 

paring the photographic elements of the invention can 
contain or have associated therewith the addenda gen 
erally utilized in such products including antifoggants, 
hardeners, plasticizers, coating aids and the like. The 
light-sensitive silver halide layers of the Subject photo 
graphic elements are characterized as having high Sensi 
tivity to light having shorter wavelengths, particularly to 
light in the ultraviolet region of the spectrum, and low 
sensitivity in the green and red regions of the spectrum. 
Hence, the subject silver halide systems are free of 
spectral sensitization for the longer wavelengths. Pref 
erably, yellow filter dyes or pigments are utilized in the 
silver halide layers, particularly in the silver halide print 
out layer as a blue light filter and to avoid blue light 
scatter to produce a sharper image in the developing 
out negative silver halide layer. Such filter materials are 
removed during processing. The developing-out negative 
silver halide layer preferably contains a photographic 
desensitizing compound to reduce its sensitivity and to 
prevent overexposure of this layer when the print-out 
silver halide layer is suitably exposed to produce a print 
out image therein. Silver halide desensitizing data are 
well known to those skilled in the present art, suitable 
desensitizers include heterocyclic compounds containing 
at least one hetero atom such as sulfur or nitrogen, anthra 
quinone dyes and the like. 
Any of the conventional transparent photographic Sup 

ports can be utilized in preparing the photographic ele 
ments of the invention. Typical of such supports include 
glass, cellulose nitrate film, cellulose acetate film, poly 
ethylene terephthalate film, polystyrene film, polycar 
bonate film, and related transparent materials. 

In utilizing the photographic elements of the invention, 
a light source that is rich in ultraviolet light is typical 
ly utilized. In utilizing an exposure apparatus illustrated 
by FIG. 2 of the drawing, the print-out silver halide 
layer of the photographic element is faced toward the light 
source with the developing-out negative silver halide layer 
facing the operator. Typically, a suitable safelight filter 
(Kodagraph orange sheeting) is placed between the 
operator and the photographic element to prevent fogging 
and to facilitate viewing in roomlight. A red filter (e.g., 
No. 25 Wratten filter) is typically positioned in the image 
beam to prevent a premature exposure while the image 
is being visually positioned on the photographic element 
by the operator. For the exposure step, the red light 
filter is removed from the light path and an immediate 
print-out image is discernible to the operator, this print 
out image typically having a density of the magnitude 
of about .05 to .1. The subject photographic elements 
are of such thickness and composition that such a print 
out image can be observed through the photographic 
element. Simultaneously, the developing-out negative 
silver halide layer is exposed and a latent image formed 
therein. The visible print-out image is used by the operator 
to position subsequent exposures and to detect positional 
errors of earlier exposures. 

After the sequential image exposures of a photographic 
element of the invention are complete, the exposed element 
is chemically developed in a conventional low silver halide 
solvent-action or surface latent image silver halide de 
veloping composition. Such processing develops to metal 
lic silver the latent images in the developing-out negative 
silver halide layer. Suitable developing compositions are 
aqueous alkaline compositions containing a silver halide 
developer such as a 3-pyrazolidone, hydroquinone, hy 
droquinone derivatives such as N-methyl-p-aminophenol, 
or the like, and which developing compositions are free 
of substantial amounts of such silver halide solvents as 
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8 
thiosulfates and thiocyanides (i.e., insufficient to develop 
internal latent image-forming silver halide grains of the 
type used in the print-out silver halide layer). 
The invention is further illustrated by the following 

example of a preferred embodiment thereof. 
EXAMPLE 

A light-sensitive, large-grain, direct-print, gelatino 
silver chlorobromide emulsion (about 95 mole percent 
bromide and about 5 mole percent chloride) having silver 
halide grains of high internal sensitivity was prepared by 
slowly adding an aqueous solution of silver nitrate con 
taining .85 gram of lead nitrate per mole of silver to an 
agitated gelatin solution of potassium bromide and po 
tassium chloride at 71° C. To the resulting emulsion 
was added five grams of tartrazine yellow, seven grams 
of the tetrahydro-1,3,5-triazine-4-thiol as a halogen 
acceptor, 0.5 gram of 2-anthraquinone sulfonic acid sodi 
um salt and two grams of formaldehyde, such emulsion 
addenda being added in the amounts indicated per each 
mole of silver halide. The resulting print-out emulsion 
was coated on a polyethylene terephthalate film support 
at a coverage of 200 mg. of silver per square foot. On 
the opposite side of the support was coated a develop 
ing-out negative silver chloride emulsion layer at a cover 
age of 200 mg. per square foot, the silver chloride hav 
ing an average particle size less than 0.5 micron. This 
developing-out negative silver halide emulsion also con 
tained one gram of the 5-nitroindazole as a desensitizer, 
5 grams of tartrazine yellow as a filter dye, 8 grams of 4 
hydroxy-6-methyl-1,3,3a,7-tetrazaindene as an antifog 
gant, and one gram of formaldehyde per mole of silver 
halide. The resulting film was successively exposed with 
a high intensity ultraviolet light (220-watt mercury arc 
lamp) to a plurality of images in a photomechanical draft 
ing device of the type described hereinabove with ref 
erence to FIG. 2 of the drawing. The print-out emulsion 
layer of the photographic element was positioned, facing 
the image light source, and the developing-out negative 
emulsion layer of the photographic element was positioned 
facing the operator in the manner illustrated by FIG. 2 
of the drawing. A Kodagraph orange sheeting was placed 
between the operator and the developing-out negative 
silver halide emulsion layer to prevent fogging when view 
ing in room-light. The print-out silver halide emulsion 
layer was exposed for a sufficient length of time to pro 
duce a print-out image which was visible to the operator 
through the photographic element. A plurality of such 
exposures were made in different areas of the photo 
graphic element, each exposure producing a print-out 
image visible through the photographic element, and 
a corresponding latent image in the developing-out nega 
tive silver halide emulsion layer. After completion of the 
exposures, the photographic element was processed by 
developing for three minutes at 68 F. in Kodak D-19 
developer, and thereafter fixed in hypo, washed and dried 
in the usual manner. After processing, sharp, high con 
trast silver images resulted in the areas of exposure of 
the developing-out negative silver halide emulsion layer. 
The invention has been described in considerable de 

tail with particular reference to preferred embodiments 
thereof, but it will be understood that variations and 
modifications can be effected within the spirit and scope 
of the invention as described hereinabove and as defined 
in the appended claims. 
We claim: 
1. A photographic element comprising a substantially 

transparent support having coated thereon an internal 
image print-out silver halide layer comprising gelatin 
and at least one other compound which is a halogen 
acceptor wherein said print-out silver halide layer does 
not chemically develop to substantial density in low silver 
halide solvent-action developing compositions, and a high 
contrast fine-grain developing-out negative silver halide 
layer that is chemically developable in said low silver 



3,457,072 
halide solvent-action developing compositions whereby a 
print-out image in said print-out silver halide layer will 
be visible from both sides of said photographic element. 

2. A photographic element comprising a substantially 
transparent support having coated on opposite sides there 
of a print-out silver halide emulsion layer comprising 
silver halide grains that form latent images predominant 
ly internal to said grains, gelatin, and at least one other 
organic compound which is a halogen acceptor and a 
high-contrast fine-grain developing-out negative silver 
halide emulsion layer having silver halide grains that 
from latent images predominantly on the surface 
of said grams whereby a print-out image in said 
print-out silver halide emulsion layer will be visible 
from said developing-out negative silver halide emulsion 
layer side of said photographic element. 

3. A photographic element as described in claim 2 
wherein the silver halide emulsion layers are gelatino 
silver halide emulsion layers. 

4. A photographic element as described in claim 2 
wherein the print-out silver halide emulsion layer con 
tains a nitrogen-containing halogen acceptor. 

5. A photographic element as described in claim 2 
wherein the silver halide of the print-out silver halide 
emulsion layer was formed in the presence of lead ions. 

6. A photographic element as described in claim 2 
wherein at least one of the silver halide emulsion layers 
contains yellow filter dye. 

7. A photographic element as described in claim 2 
wherein the support is polyethylene terephthalate film. 

8. A photographic element as described in claim 2 
wherein the halide of the print-out silver halide is at 
least 50 mole percent bromide, and wherein the halide 
of the developing-out negative silver halide is at least 50 
mole percent chloride. 

9. A photographic element as described in claim 2 
wherein an image in the developing-out layer will be 
visible from either side of the element after said element 
is processed in a low silver halide solvent-action develop 
ing composition. 

10. A photographic element according to claim 1 where 
in said print-out silver halide layer comprises from about 
.01 to 100 mole percent, based on the silver halide of 
a halogen acceptor. 

11. A photographic element according to claim 10 
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10 
wherein said halogen acceptor is a nitrogen-containing 
halogen acceptor. 

12. A photographic element according to claim 2 where 
in said print-out, silver halide layer contains from.1 to 25 
mole percent, based on said silver halide, of a halogen 
acceptor. 

13. A photographic element according to claim 12 
wherein said halogen acceptor is tetrahydro-1,3,5-triazine 
4-thiol. 

14. In a process for preparing a plurality of silver 
images with a photographic element comprising a sub 
stantially transparent support having coated thereon an 
internal-image print-out silver halide layer that does not 
chemically develop to substantial density in low silver 
halide solvent-action developing compositions, and a 
high-contrast fine-grain developing-out negative silver 
halide layer that is chemically developable in said low 
silver halide solvent-action developing compositions where 
by a print-out image in said print-out silver halide layer 
will be visible from both sides of said photographic 
element, wherein said process comprises imagewise ex 
posing said photographic element to a light source rich 
in ultraviolet light with the print-out silver halide layer 
more proximate to the said exposing light source than the 
developing-out negative silver halide layer, forming a 
print-out image in the print-out silver halide layer and 
a corresponding latent image in the developing-out nega 
tive silver halide layer, sequentially repeating the image 
wise exposure utilizing the print-out image to position 
each exposure, and thereafter chemically developing to 
silver the latent images in the developing-out negative 
silver halide layer with a low silver halide solvent-action 
developing composition, 
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CERTIFICATE OF CORRECTION 

Patent No. 3, 1157,072 Dated July 22, 1969 

Inventor(s). Joseph R. Ditzer, Jr., and Fred W. Spangler - 
It is certified that error appears in the above-identified patent 

and that said Letters Patent are hereby corrected as shown below: 

- Column 2, line 20, "composit On" should read ---composition 
---. Column 3, line ), "7,10-diazo-1, 16" should read -- 7, 10 
diaza- 1, 16 --- ; line 53, "generally" should read ---generally -- . 
Column i, line 11, line 21, line 27, line 57 line 59, "substi 
tutents" should read ---substituent S---. Column 9, line 12, 
"from" should read ---form---; line 13, "grams" should read - - - 
grains---. Column 1 O, line 38, "Simsian" should read --- 
Simian- - - - 
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