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1. 

This invention relates to photography and par 
ticularly to a method of making direct positive 
photographs. 
In Fallesen U. S. application Serial No. 780,405 

filed October 17, 1947, now Patent No 2,497,875, 
February 21, 1950, a process of making direct posi 
tive photographs is described in which a Special 
type of Silver halide emulsion layer, capable. Of 
giving an internal latent image, is exposed and 
developed in a photographic developer which is 
capable of giving aerial fog. The first exposure 
of this emulsion produces an internal latent image 
and development of the exposed emulsion in a 
developer Which gives aerial fog, develops a posi 
tive image in those regions of the emulsion layer 
Which were not exposed. To produce a direct 
p0Sitive With this emulsion, it is necessary to use 
a special selectively fogging developer having low 
sulfite concentration and to use an agent in the 
developer or film which is effective to produce 
aerial fog in the emulsion. Such oxidizing of 
fogging agent may be oxygen of the air, or agents 
in the developer Such as hydrogen peroxide, 
sodium perborate or certain dyes. The restric 
tion in the choice of the developer entails certain 
inconveniences such as a limited rate of develop 
ment of the emulsion. 

It is therefore an object of the present inven 
tion to provide a novel method for obtaining 
direct positive photographs. 
to provide a method for obtaining direct positive 
photographs which does not require solarization 
or a Second exposure and which permits rapid 
development of the exposed emulsion to a posi 
tive. A further object is to provide a method for 
obtaining direct positive photographs which does 
not require exposure of the emulsion to light 
after a first development step. Other objects 
Will appear from the following description of my 
invention. 
These objects are accomplished by exposing in 

the usual Way a silver halide emulsion layer in 
Which the emulsion is capable of producing an 
internal latent image, treating the exposed emul 
Sion. With a developer capable of producing aerial 
fog for only a relatively short time and then 
transferring the film to an active developer of 
the conventional type to produce a positive image 
in the emulsion. 
In the accompanying drawing, sectional views 

of a photographic element at successive stages in 
my process are shown. 
The photographic emulsion used in the process 

of my invention is a gelatino silver halide emul 
Sion. Such as a silver bromide, silver bromoiodide 
or Silver chloroiodide emulsion. It need not con 
tain optical sensitizing dyes although certain 
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Sensitizing dyes may be added to it for the pur 
pose of inducing aerial fog. The emulsion should 
be undigested or if digested, the digestion should 
be carried out without the use of Sulfur sensi 
tizers. An emulsion of this type is that known 
as Burton's emulsion, described in Wall 'Pinoto 
graphic Emulsions,' 1929, pages 52 and 53. A 
further type of emulsion suitable for my process 
is an internal latent image emulsion described 
in Davey aind Knott U. S. application Serial No. 
790,232 filed December 6, 1947, now abandoned, 
of which application Serial No. 82,914, filed March 
22, 1949, is a continuation-in-part. 
, Most of the “internal latent image' emulsions 
are Silver bromoiodide emulsions of high iodide 
content preferably containing at least 10 to 20% 
of the aimount Of Silver halide as the iodide. Bur 
ton's emulsion in an emulsion of this type, hav 
ing a silver iodide content of approximately 40% 
of the content of Silver halide. It is not ab 
Solutely eSSential, however, for the emulsion to 
contain silver iodide. 
An "internal latent image' type of silver halide 

emulsion may be defined as One Which, when a 
test portion is eXposed to a light intensity scale 
for a fixed time between 1/100 and 1 second and 
developed for 4 minutes at 20° C. in the ordinary 
'Surface' developer (Example 1), exhibits a 
maximum density not greater than % the maxi 
mun density obtained When the same emulsion 
is equally exposed and developed for 3 minutes 
at 20° C. in an "internal' type developer (Ex 
ample 2). Preferably the maximum density ob 
tained With the 'Surface' developer is not greater 
than to the maximum density obtained when the 
Sane emulsion is developed in the “internal' 
type developer. Stated conversely, an “internal 
latent image' emulsion, when developed in an 
'internal type developer' (Example 2) exhibits 
a maximum density at least 5 and preferably 
at least 10 times the maximum density obtained 
When the emulsion is exposed in the same way and 
developed in a “surface' developer (Example 1). 
In the method of producing direct positive 

images described in Failesen U. S. application 
Serial No. 780,405, now Patent 2,497,875 the ex 
posed emulsion must be developed for from 5 to 
6 minutes at 70 F. in the special selectively fog 
ging developer. According to my method, this 
film after exposure is bathed in the selectively 
fogging developer for only about 30 to 40 seconds 
after which it is removed to a more active de 
Veloper of the conventional type which as a result 
of the preliminary treatment is able to produce 
a direct positive picture. The film may be Washed 
between these baths if it is desired to do so al 
though no intermediate treatment is necessary 
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and no intermediate exposure is required. Only 
about a minute and a half in the active de 
veloper is required to produce about the Same 
image quality as produced when the film is al 
lowed to remain in the selectively fogging de 
veloper for 5 to 6 minutes. If, on the other hand, 
the conventional active developer in which the 
image is produced according to my process, were 
used without the preliminary bath in the Selec 
tively fogging developer, a negative image would 
result. The exposed film could be allowed to re 
main in the selectively fogging developer for 
about 6 minutes to produce a positive image or 
can be lemoved from the Selectively fogging de 
veloper after about 30 seconds according to my 
process and placed in a conventional active de 
veloper to produce the positive image. Thus the 
process of my invention has the effect of reduc 
ing the time of treatment of the exposed emul 
Sion from about 6 minutes to 2 minutes or less. 

In the 30 to 40 second treatment in the selec 
tively fogging developer used according to my 
invention no visible image appears in the emull 
Sion. The treatment is mainly one of prepara 
ition and conditioning for Subsequent develop 
ment. Presumably the selectively fogging de 
veloper creates development centers on the sur 
face of the Silver halide grains and these are 
more SuSceptible to development in the ordinary 
Surface type developer, than the development 
centel's created inside the grains by the action 
of the earlier light exposure. When the emulsion 
is Subjected to treatment in the selectively fogging 
developer, the grains affected by the light ex 
pOSure are not susceptible to fogging and there 
fore do not develop when the emulsion is placed 
in-the-active developer. 
The results of the various steps in my process 

will be readily understood by reference to the 
accompanying dra Wing which shows in sectional 
view a film at various stages in the process. As 
shown in the first stage of the drawing, a sensi 
*tive element comprising a support ?o having 
‘thereon a sensitive emulsion layer fl of the in 
ternal latent image type is exposed to light under 
an image represented as having a transparent 
portion 42 and an opaque portion 3. This ex 
pOSure produces an internal latent image at 4 
in the emulsion layer . 
Treatment of the exposed element in the selec 

tively fogging developer produces a surface latent 
image at 5 in the portions of the layer which 
were not exposed, Without affecting the internal 
latent image at 4 as shown in the second stage 
(of the drawing. 
A treatment of the element in an active con 

:ventional Surface type developer reduces the sur 
face latent image to a metallic silver image 6 
as shown in the third stage of the drawing. The 
remaining Silver halide is then removed by fixing 
to leave the silver image 6 in the portions of 
the layer which were unexposed by the original 
exposure as Shown in the final stage of the draw 
ing, 
An ordinary “surface type' developer, that is, 

one which develops an image only on the surface 
of grains of an “internal latent image' emulsion 
is the following: 

Eacample 1 
Grams 

p-Hydroxyphenylglycine ------------------ 10 
Sodium carbonate (crystals) -------------- 100 
Water to 1 liter, 
Development time, 4 min, at 20° C. 
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4 
An “internal type' developer, that is, one which 

develops an image inside the grains of an "in 
ternal latent image' emulsion is the following: 

Eacample 2 
GlamS 

Hydroquinone ---------------------------- 15 
Monomethyl-p-aminophenol Sulfate -------- 15 
Sodium sulfite (anhydrous) ---------------- 50 
Potassium bromide ------------------------ 10 
Sodium hydroxide ------------------------ 25 
Sodium thiosulfate (crystals) -------------- 20 
Water to i liter. 
Development time, 3 min. at 20° C. 

A developer which produces a direct positive 
image upon exposure and development of an 
internal latent image emulsion, as described in 
'Stauffer U. S. application Ser. No. 780,569, filed 
October 17, 1947, now Patent No. 2,497,917, 
February 21, 1950, is the following: 

Eacample 3 
GlamS 

Hydroquinone -------------------------- 10.0 
Sodium sulfite (des.) --------------------- 16.0 
Paraformaldehyde ----------------------- 4.0 
Sodium carbonate (des.) ----------------- 25.0 
Benzotriazole ---------------------------- 0.4 
Water to 1 liter. 

A conventional active surface developer which 
may be used to produce the positive image ac 
cording to my invention after treatment of the 
exposed emulsion in a Selectively fogging devel 
oper is the following: 

Eacample 4 
Grams 

Hydroquinone --------------------------- 450 
Sodium Suilfite (des.) --------------------- 90.0 
Sodium hydroxide------------------------ 37.5 
Potassium bromide----------------------- -30.0 
Water to 1.0 liter. 

In place of the developer of Example 4, other 
developers such as a monomethyl-p-aminophenol 
developer containing sulfite and carbonate, or 
even a ferous oxalate developer, can be used. 
My invention will now be described by refer 

ence to the following specific example. 
An emulsion. Such as that described in Davey 

(and Knott U. S. application Serial No. 790,232, 
filed December 6, 1947, was coated on a support, 
dried and exposed on an Eastman IIb Sensitom 
eter (Journal Society Motion Picture Engineers), 
it (i931) page 536. The exposed emulsion was 
treated for 36 seconds by immersion in the devel 
oper, Example 3, at 70°F. The film was removed 
from this developer and iho visible image WaS 
observed. The film was then immediately treated 
by immersing it in the developer, Example 4, for 
1/2 minutes at 70 F. after which time the film 
was removed from the developer, fixed in hypo, 
washed and dried. A direct positive image of 
satisfactory characteristics was produced. 
In addition to the use of the selectively fogging 

developers of Fallesen U. S. application Serial 
No.780,405, now U.S. Patent 2,497;875, and Stauf 
fer U. S. application Serial No. 780,569, now 
U. S. Patent 2,497,917, as the pretreating baths 
of my invention, a developer of the following 
composition such as described in Glass and 
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5. 

Richey U. S. application Serial No. 780,574 filed 
October 17, 1947, now U. S. Patent 2,507,154 may 
be used in the process of my invention. 

Eacample 5 
Grams 

2-amino-5-diethylaminotoluene hydrochloride 3 
Sodium sulfite (des.) --------------------- 3 
Sodium carbonate monohydrate ----------- 30 
Sodium hydroxide ------------------------ 3 
Acetoacet-2,5-dichloroanilide -------------- 3 
Water to 1 liter. 

Using the selectively fogging developer of Ex 
ample 5, I was able to produce a silver image of 
satisfactory quality with 30 seconds treatment of 
the exposed emulsion in the solution of Example 
5 followed by 1% minutes in the developer of Ex 
ample 4. 

It will be understood that the modifications and 
examples included herein are illustrative only 
and that my invention is to be taken as limited 
Only by the Scope of the appended claims. 
I claim: 
1. The method of obtaining a direct positive 

image in a silver halide emulsion layer, which 
COinprises eXposing to light rays to which the 
emulsion is Sensitive, a silver halide emulsion 
layer a test portion of which upon exposure to 
a light intensity scale for a fixed time between 
A00 and 1 second and development for 3 minutes 
at 20° C. in the following internal type developer: 

Grams 
Hydroquinone ---------------------------- 15 
Monomethyl-p-aminophenol sulfate ------- 15 
Anhydrous Sodium sulfite ----------------- 50 
Potassium bromide ------------------------ 10 
Sodium hydroxide ----------------------- 25 
Sodium thiosulfate ------------------------ 20 
Water to 1 liter 

gives a maximun density at least 5 times the 
maximum density obtained when the equally ex 
posed silver halide emulsion is developed for 4 
minutes at 20° C. in the following Surface devel 
oper (I): 

Grams 
p-Hydroxyphenylglycine ------------------ 10 
Sodium carbonate (crystals) -------------- 100 
Water to 1 liter 

immersing the exposed emulsion layer in a de 
veloper Selected from the class of (1) an aerial 
fogging developer With access of oxygen and (2) 
a primary aromatic aimino developing agent solu 
tion containing an active methylene coupler com 
pound capable of coupling with the oxidation 
product of Said developing agent to produce a dye 
image, only long enough to render developable 
the unexposed silver halide grains but not long 
enough to develop a visible image, then develop 
ing a visible positive silver image in Said layer in 
an active Surface-type developer which develops 
the silver halide grains which are developable by 
developer (I) and which produces Said positive 
image in a shorter time than if the first developer 
were used alone. 

2. The method of obtaining a direct positive 
image in a silver halide emulsion layer, which 
comprises exposing to light rays to which the 
emulsion is sensitive, a silver halide emulsion 
layer a test portion of which upon eXposure to 
a light intensity Scale for a fixed time between 

) 

20 

25 

3. 

40 

45 

50 

SS 

6 

s 

0. 

s 

6. 
A00 and 1 second and development for 3 minutes 
at 20° C. in the following internal type developer: 

Grams 
Hydroquinone ---------------------------- 5 
Monomethyl-p-aminophenol sulfate -------- 15 
Anhydrous Sodium sulfite ----------------- 50 
Potassium bromide ------------------------ 10 
Sodium hydroxide ------------------------- 25 
Sodium thiosulfate ----------------------- 20 
Water to 1 liter 

gives a maximum density at least 5 times the 
maximum density obtained when the equally ex 
posed silver halide emulsion is developed for 4 
minutes at 20° C. in the following surface de 
veloper (I) : 

- Grams 

p-Hydroxyphenylglycine ------------------ 10 
Sodium carbonate (crystals) -------------- 100 
Water to 1 liter 

immersing the exposed emulsion layer in an aerial 
fogging developer with access of oxygen, only 
long enough to create development centers on the 
Surface of the unexposed silver haide grains but 
not long enough to develop a visible image, then 
developing a visible image in said layer in an 
active Surface-type developer which develops the 
silver halide grains which are developable by de 
veloper (I) and which produces said positive 
image in a shorter time than if the first developer 
Were used alone. 

3. The method of obtaining a direct positive 
image in a silver halide emulsion layer, which 
Comprises exposing to light rays to which the 
emulsion is Sensitive, a silver halide emulsion 
layer a test portion of which upon exposure to 
a light intensity scale for a fixed time between 
A00 and 1 second and development for 3 minutes 
at 20° C. in the following internal type developer: 

Grams 
Hydroquinone ----------------------------- 15 
Monomethyl-p-aminophenol sulfate-------- 15 
Anhydrous Sodium sulfite------------------ 50 
Potassium bromide------------------------ 10 
Sodium hydroxide------------------------- 25 
Sodium thiosulfate------------------------ 20 

gives a maximum density at least 5 times the 
maximum density obtained when the equally 
exposed silver halide emulsion is developed for 4 
minutes at 20° C. in the following surface de 
veloper (I): 

Grams 
p-Hydroxyphenylglycine ------------------ 10 
Sodium carbonate (crystals)-------------- 100 
Water to 1 liter 

immersing the exposed emulsion layer in a de 
veloper selected from the class of (1) an aerial 
fogging developer with access of oxygen, (2) a 
primary aromatic amino developing agent solu 
tion containing an active methylene coupler com 
pound capable of coupling with the oxidation 
product of said developing agent to produce a dye 
image, only long enough to render developable 
the unexposed silver halide grains but not long 
enough to develop a visible image, then develop 
ing said grains to a visible image in an active 
hydroxy benzene developer containing approx 
imately 90 grams of sodium sulfite per liter of 
developing Solution. 

4. The method of obtaining a direct positive 
image in a silver halide emulsion layer, which 
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7. 

comprises exposing to. light rays to which the 
emulsion is sensitive, a silver halide emulsion. 
layer a test portion of which upon eXposure to 
a light intensity scale for a fixed time between 
3,400 and 1 second and development for 3 minutes 
at 20° C. in the following internal type developer: 

Grams 
Hydroquinone ---------------------------- 15 
Monomethyl-p-aminophenol Sulfate.-------- 15 
Anhydrous Sodium sulfite------------------ 50 
Potassium bromide------------------------ 10 
Sodium hydroxide------------------------- 25 
Sodium thiosulfate------------------------- 20 
Water to 1 liter 

gives a maximum density at least 5 times the 
maximum density obtained when the equally ex 
posed silver halide emulsion is developed for 4 
minutes at 20° C. in the following surface devel 
oper (I) : 

Grams: 
p-Hydroxyphenylglycine ----------------- 10. 
Sodium carbonate (Crystals)-------------- 100' 
Water to 1 liter 

immersing the exposed layer in an aerial fogging. 
developer of the: following coin position for about 
36 seconds at 70 F., while bubbling air through 
Said developer in. Contact. With Said emulsion: 

5. 
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Grams 

Hydroquinone --------------------------- 10 
Sodium sulfite (des.)--------------------- iO, 
Paraformaldehyde ----------------------- 4. 
Sodium carbonate (des.)----------------- 25 
Benzotriazole ---------------------------- 0.4 
Water to 1 liter 
then immediately immersing said layer in the 
following surface developer for one and one-half. 
minutes at 70° F.: 

Grams 
Hydroquinone --------------------------- 45 
Sodium Sulfite (des.)--------------------- 90 
Sodium hydroxide-------------'re-o- - - - - -n an as or - 37.5 

Potassium bronide.----------------------- 30. 
Water. to 1. liter 

thereby forming a positive image in said layer, 
and fixing and drying said layer. 

CHARLES E. VES. 
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