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2. Claims. ; (C, 95-5) 
. . 

This invention relates to photographic proc 
esses; and materials therefor. This invention is 
a modification of that described and claimed in 
our copending application Serial No. 765,636, filed 
August 1, 1947. In said application Serial No. 
765,636, we have described certain methods and 
materials using two different kinds of silver Salt: 
emulsions, designated therein as emulsions of 
type I and emulsions of type II, so constituted 
and arranged on a single Support, that each of 
them can be selectively, exposed, and the modifi-: 
cation in which this requirement regarding Selec-, 
tive exposure can be dispensed. With in which case 
the emulsions have differing gannas. 
We have now found that said requirement can. 15 Hydroquinone.------------------- gal.S.--..., 

be dispensed With even. When the elusions give ". 
the same gamma. 
The present invention provides the method of 

producing a photographic image of an object or 
image wherein a light-sensitive material compris 
ing a silver salt emulsion of type I and a silver 
salt emulsion of type II, both of the same gamma . 
and coated either as Superimposed layers or 
mixed, i. e., inseparably combined and extending: 25. 
over the same area on a single support, is exposed 
to said lighted object or image, thereby exposing 
both enlisions simultaneously, and the exposed: 
materialis developed first in a "surface' developer .. 
and then in an 'internal' developer. . 
Type I emulsions are those which upon expos 

lure to light form the latent image mostly inside. 
the Silver Salt grains. These emulsions after ex 
poSure to light can be developed in "internal' 
developers. Type I ennulsions are those which 

30 
higher effective Speed and a higher contrast; than : 

35. 
upon exposure to light form surface latent image.: 
These emulsions after exposure to light' can be . 
developed in either 'internal' or 'surface' devel 
OperS. 

Developers for developing such latent images 
are as follows: : 

FORMEULA. 

"SURFACE')EVELOPER 

p-Hydroxyphenylglycine --------- grams. 10 
Sodium carbonate. (cryst.) --------- do---- 100. 
Water-to--------------------------- CCS 1000 

Development time: 4 minutes, at 20°. C. . 

40 

45 

50 

2. 
FORMUTA II'(a) 

'INTERNAL DEVELOPER: . 
Hydroquinone ------------------- grams. 15, 
N-methyl-p-aminophenol, Sulphate-do---- . 15 
Sodium Sulphite, anhy-------------- do---- .. 50.:- 
Potassium bromide----------------- do---- 0 
Sodium hydroxide------------------do---- 25 
Sodium thiosulphate (cryst.)------- do---. 20. 

10 Water to:------- ------------------- CCS 1000 
Development time 3 minutes at 20°C. 

FORMUTA II (b): 
NTERNAF EVELOPER" 

2. 
N-methyl-p-aminophenol sulphate-do---- 3 . 
Sodium Sulphite (Cryst.).------------do----. 90. 
Potassium. bromide.----------------do---- .. 4 

20 Sodium carbonate. (cryst.)----------do---- 150. 
it "Sodiurn thiosulphate...(cryst.)........do---. 20, . 

Water, to---------------------------cCS.- ... i000, . 
Development time: 4. minutes at 20°C. 

FORMUL.A.I. . 
COMMERCIAL IDEVELOPER" 

This is the same as Formula II (b); but omit 
ting; the sodium; thiosulphate, ; ; ; , 

Formula II (a) is a more energetic develope' '. 
than Formula: II. (b) so that it usually gives: a 

Formula, EI (b) but is often not so convenient, . 
since it has a higher tendency. to aerial oxidation." 
and to give fog. : 
While in : this specification: we have described ". 

our invention partly in regard to a theory of . 
internal. and surface datent images, the correct 
ness? Or otherwise of such...theory, is not essential 
to the successful Working of the invention, it be-, 
ing only...necessary to choose the emulsions" ac 
cording::to the tests hereinafter given... 
The present invention, employs 'the following . . 

types: of eintulsions: 
TYPE I: 

These are, the emulsions which will develop 
(after exposure to light) in internal developers 
of the kind given in at least, one of Formulae 
II (a) and II'(b), but will not, develop or only 
slightly develop in Eormula III or in Formula , 
i. e., the Surface developes. . 
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(1) Normal range of eacposures 
AS measured according to normal photographic 

testing technique, when a test layer of the type I 
emulsion is coated on a transparent support (e.g. 
glass) and the layer is exposed to a light intensity 
Scale the whole of which is exposed for some fixed 
time between /100 and 1 second and is devel 
oped in the internal developer II (a) the trans 
mitted density obtained at any point along the 
log10E axis over a density range of 3.0 starting 
from the threshold of the curve (D=0.1 above 
fog) should be at least 5 times, and preferably 
at least 10 times the transmitted density obtained 
when an identical test layer of the emulsion is 
developed with the surface developer of Formula, 

O 

5 

I or preferably III, the measurements of density 
being made at the corresponding (i. e. the same) 
points on the log10E axis; as indicated, the best 
(i. e. preferred) emulsions are those giving the 
highest density ratios and the very best (i.e. most 
preferred) emulsions can be selected with greater 
rty by Substituting Formula II (b), for 
(d). - 

(2) Smadill range Of eacpOSatres 
For this purpose the emulsion need not con 

form to Such a rigid requirement, for instance for 
making a tone correcting mask, but it is sufficient 
if in the above test the upper limit of 3.1 is sub 
stituted by an upper limit of 1.0. 

TYPE II 

These are the emulsions which when exposed 
to a light intensity scale, the whole of which is 
exposed for some fixed time between Aooth and 
1 Second, will develop normally in Formulae I 
and III as Well as in Formulae II (d) and II (b). 
AS measured according to normal photographic 
testing technique, when a test layer of the emul 
Sion is coated on a transparent support (e. g. 
glass) and the layer is exposed to a light in 
tensity scale the whole of which is exposed for 
some fixed time between Aoo and 1 second and 
is developed in the internal developer II (b), the 
transmitted density obtained at any point along 
the log10E axis of the curve between the density 
range of 0 to 3.0, preferably 0 to 2.0, does not 
exceed the transmitted density obtained When 
an identical test layer of the emulsion is devel 
oped in Formula III, the measurements of density 
being made at the same points on the log10E axis 
of the curve. 

Since Formula III contains sodium sulphite 
and Formula I is free from sulphite, and Sulphite 
is known to have Sone solvent action on Silver 
chloride and bromide (although very little on 
silver iodide), it is apparent that when making 
any of the above measurements on an emulsion 
to obtain, with a high degree of precision, in 
formation on the amount of surface latent image 
given by such emulsion, it is important to use 
Formula, I. 
As will be apparent hereinafter, in performing 

the invention a small amount of development of 
the internal latent image is of no real conse 
quence for practical purposes, it may be advisable 
to employ Formula III, since this developer is 
not only less liable to aerial oxidation but gives 
better density in the image produced by the de 
velopment of the type II emulsion. 

It is to be noted that an "internal' developer 
is necessarily capable of developing not only a 
iatent image inside grains but also of developing 
a latent image on the surface of grains (whether 

20 

4. 
Such grains contain internal latent image or not) 
and also of carrying on the development of a sur 
face latent image which has previously been only 
partly developed. 

It is also to be noted that Where a 'surface' 
developer is employed to develop a surface latent 
image, then all grains which are thereby fully 
developed cannot be subsequently developed at 
all in an 'internal' developer. 
Gamma can be measured as set forth in Brit 

ish Patent 541,510 and as used herein means the 
average slope of the characteristic H and D curve 
between the densities of 0.4 to 1.6. In nea,Suring 
gamma, development is done at 68° F. for 1% 
minutes in the following Solution: 
N-methyl-p-aminophenol Sul 

phate ------------------------ grams-- 2.2 
Sodium thiosulphate, crystals ----- do---- i50.0 
Hydroquinone -------------------- do---- 17.0 
Sodium carbonate, crystals ------- do---- 175.0 
Potassium bromide --------------- do---. 2.8 
Water to -------------------------- cCS- 1000 

35 

45 

50 

55 

60 

(This solution is diluted with an equal 
part of water before use.) 
The “surface' developer may be for instance a 

colour-forming developer and the "internal' de 
veloper may be a non-colour forming developer, 
or vice versa, or both developers may be colour 

so developers, for example if one developer gives a 
yellow coloured image and the other developer 
gives a cyan (blue-green) coloured image, the 
finished result will be of green colour and the 
amount of yellow and the amount of cyan can be 
conveniently controlled to give any particular 
shade of green desired, from a very yellowish 
coloured green to a rather bluish coloured green. 
This kind of material is useful in the produc 

tion of coloured masks for use in colour photo 
graphic reproduction where it is desired that 
the coloured mask should comprise two Super 
imposed images being records of the same colour 
sensation but of different colours; coloured masks 
which comprise such images and their use have 
been described in British Patent No. 568,440. 
For instance, the material according to the pres 
ent invention can be made with emulsions both 
sensitive to red light and after exposure to a 
multi-coloured original, the one emulsion can be 
developed with a “surface' developer containing 
a colour coupler giving a minus blue (yellow) 
image and then the other emulsion. With an 'in 
ternal' developer containing a colour coupler 
giving a minus green (magenta) image, the de 
veloped silver being subsequently removed in the 
usual way. When such a combined image is used 
as a mask in reproducing said original, the minus 
blue image compensates for the undesired ab 
sorption of blue light by the cyan (blue-green) 
image in the original or in the reproduction or 
both; similarly the minus green image compen 
sates for the undesired absorption of green light 
by the cyan image in the original or in the re 
production or both. Similarly both the layers 
may have a colour sensitivity other than red and 
developed to other colours just as for the two 
layers described in British Patent No. 568,440. 
Although this method of making a mask in two 
colours involves two development steps it has the 
advantage over methods involving Only One Step 
that the development of each colour can be Sep 
arately watched and controlled SO as to give 
more easily and exactly the relative depths of 
colours required. Moreover the two emulsions 
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can with advantage be coated as a mixture in a 
Single layer. 
The accompanying drawing shows a flow-dia 

gram which depicts graphically one embodiment 
of our invention, viz. the production of a coloured 
mask as described above. At B is shown a Sup 
port coated with a red sensitive layer of photo 
graphic silver halide emulsion which forms Sur 
face latent image and coated on Such first emul 
sion layer, a red sensitive layer of photographic 
silver halide emulsion which forms latent image 
mostly inside the silver halide grains, both emul 
sion layers having the same gamma. Upon ex 
posing this sensitive element to the coloured 
original shown at A with red light, negative 
latent image corresponding to the red portion of 
the coloured original is formed in both emulsion 
layers as shown to C. Upon developing the 
Whole element, in a “surface' colour developer 
containing a colour coupler giving a minus blue 
(yellow) image, the upper emulsion layer which 
contains internal latent image is not developed, 
while yellow image (from which developed silver 
is subsequently removed) is formed in the lower 
emulsion layer as shown at D. Upon developing 
the element in an “internal' colour developer 
containing a colour coupler giving a minus green 
(magenta) image, magenta, inage (from Which 
developed silver is subsequently removed) is 
formed in the upper emulsion layer, as shown at 
E, thus providing a coloured mask which can be 
used in reproducing said original. 
As another illustration the invention is also 

useful in the production of motion picture Sound 
films, that is to say films having a Series of pic 
tures and also a sound track alongside the pic 
tures. In some methods of sound recording and 
reproduction it is desirable that the gamma of 
the sound should be lower than that of the pic 
tures. If the material of the present invention 
is exposed to produce therein latent images of 
pictures and sound track (side by Side) then both 
can be first developed in a surface developer 
whereafter the picture areas only can be developed 
further in an “internal' developer by roller ap 
plication of such developer to such areas only. 
Then the film is fixed and washed in the usual 
way. This will give a greater gamma in the pic 
ture areas than in the sound track. 
In the present invention the two emulsions may 

or may not have the same Speed according to the 
results desired or the purpose for Which it is to be 
used. This applies for instance to the two ill 
lustrations given above. When the emulsions 
have different speeds as measured by the exposure 
which gives a density of 0.2 when developed in 
the “surface' and “internal” developers referred 
to above, the material can be used to give a con 
venient control of the strength of the developed 
image when the proper exposure is difficult to 
determine with accuracy. For instance the Speed 
of the type I emulsion can be made greater (say 
three or five times) than that of the type II emul 
sion. Such a material can be used for exposure 
in a camera (or otherwise) and is so exposed for 
a time which is estimated (by guesswork) to be 
correct for the type II emulsion. The exposed 
material is then immersed in a 'surface' de 
veloper. If the estimate was in fact satisfactory, 
then the 'surface' developer will produce a sat 
isfactory image, but if the estimate was only say 
one third that of the correct exposure for the 
type II emulsion then little or no image Will de 
velop therein, and in this case the material can 
then be immersed in an "internal developer 
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6 
wherein the Type I emulsion will develop to give 
an image, which is at least more satisfactory. 

Alternatively the type II emulsion can be of 
greater speed (say five times) than the type I 
and again first developed in a 'surface' devel 
oper; in this case if the first developed image in 
the type II emulsion is unsatisfactory, namely 
overexposed, it can be bleached out by a silver 
removing bath (e. g. a bichromate bath) and 
then the image in the type I emulsion can be 
developed by means of an “internal' developer. 
This is useful in the case of camera exposures 
where the lighting conditions are such that the 
Operator may tend to err on the overexposure side. 
The preparation of ennulsions of type I and 

type II is described in our copending application 
Serial No. 765,636, filed August 1, 1947 except it 
should here be pointed out that there is no great 
difficulty in making the two emulsions so as to 
give the same gamma in the Sense stated above, 
for instance an easy way is first to make a type I 
emulsion of about the desired gamma, then ascer 
tain its gamma, accurately, and finally prepare 
a type II emulsion which during its preparation 
can be tested and adjusted as is commonly done 
in the art until it has the same gamma, as the 
type I. 
The preparation of developers, including colour 

developers suitable for developing type I and type 
II emulsions is described in our copending ap 
plication Serial No. 765,636, filed August 1, 1947. 
This application is a continuation-in-part of 

our copending application Serial No. 589,095, filed 
April 18, 1945. 
What We claim as Our invention and desire to 

be secured by Letters Patent, of the United States 
S. 

1. The method of selectively producing photo 
graphic images in a photographic material con 
taining, inseparably combined and extending over 
the same area on a Sigie Support, two photo 
graphic emulsions having the same gamma, one 
of Said enulsions being a light-sensitive silver 
Salt photographic emulsion (I) a test layer of 
which coated on a transparent glass support upon 
exposure to a light intensity scale for a fixed 
time between A00 and 1 second and develop 
ment for 3 minutes at 20° C. in the following 
developer (IIa) : 
Hydroquinone ------------------- gian S. 15 
N-methyl-p-aminophenol sulphate do--- 15 
Sodium Sulphite, anhydrous -------- do---- 10 
Potassium bromide ----------------- do---- 10 
Sodium hydroxide ----------------- do---- 25 
Sodium thiOSulphate, crystals ------ do---- 20 
Water to --------------------------- CCS 1000 
gives a transmitted density at any point along 
the log10E axis, over a range of 2.0 starting from 
the threshold of the characteristic curve begin 
ning at a density of 0.1 above fog, at least 5 times 
the transmitted density obtained when an iden 
tical test layer of the emulsion is developed for 4 
minutes at 20° C. in the following developer (I): 
p-Hydroxyphenylglycine --------- grams. 10 
Sodium carbonate, crystals --------- do. 100 
Water to --------------------------- CCS 1000 
the measurements of density being made at the 
same points on the log10E axis, and the other of 
said emulsions being a light-sensitive silver salt 
photographic emulsion (i) a test layer of which 
coated on a transparent glass support upon ex 
posure to a light intensity Scale for a fixed time 
between A00 and 1 second and development 
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for 4 minutes at 20° C. in the following developer 
(b) : 

Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol Sulphate--do---- 3 
Sodium sulphite, crystals ----------do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate, Crystals --------- do---- 150 
Sodium thiosulphate, Crystals ------ do---- 20 
Water to --------------------------- CCS 1000 

gives a transmitted density at any point along 
the log10E axis of the curve between the range 
of 0 to 2.0 which does not exceed the transmitted 
density obtained when an identical test layer of 
the emulsion (II) is developed for 4 minutes at 
200 C. in the following developer (III) : 

Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol Sulphate --do---- 3 
Sodium sulphite, crystals ---------- do---- 90 
Potassium bronide ---------------- do---- 4. 
Sodium carbonate ----------------- do---- 150 
Water to --------------------------- CCS 1000 

the measurements of density being made at the 
same points on the log10E axis of the curve, con 
prising simultaneously exposing the aforesaid 
emulsions to a lighted object or image, then treat 
ing the whole material with a developer which 
develops substantially only the latent image which 
is developable by developer (III) and then de 
veloping the whole material in a developer which 
develops the latent image which is developable 
by developer(IId). 

2. The method of selectively producing photo 
graphic images in a photographic material Con 
taining, inseparately combined and extending 
over the same area on a single Support, two 
photographic emulsions having the Same ganna, 
one of said emulsions being a light-sensitive 
silver salt, photographic emulsion (I) a test layer 
of which coated on a transparent glass Support 
upon exposure to a light intensity Scale for a 
fixed time between Aoo and 1 second and de 
velopment for 3 minutes at 20° C. in the follow 
ing developer (IIa) : 
Hydroquinone ------------------- grams--- 15 
N-methyl-p-aminophenol Sulphate--do---- 15 
Sodium sulphite, anhydrous ------- do---- 0 
Potassium bronide --------------- do---- 10 
Sodium hydroxide ---------------- do---- 25 
Sodium thiosulphate, crystals ----do---- 20 
Water to --------------------------cCS 1000 

gives a transmitted density at any point along 
the log10E axis, over a range of 3.0 starting from 
the threshold of the characteristic Curve begin 
ning at a density of 0.1 above fog, at least 5 
times the transmitted density obtained. When an 
identical test layer of the enulsion is developed 
for 4 minutes at 20° C. in the following developer 
(I) : 

p-Hydroxyphenylglycine --------- gaS 10 
Sodium carbonate, crystals ------- do---- 100 
Water to -------------------------- cCS.-- 000 

the measurements of density being made at the 
Sane points on the log10E axis, and the other of 
said emulsions being a light-sensitive silver salt 
photographic erulsion (II) a test layer of which 
coated On a transparent glass support upon ex 
posure to a light intensity Scale for a fixed time 
between A00 and 1 second and development for 
4 minutes at 20° C. in the following developer 
(b) : 

O 
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8 
Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol Sulphate--do---- 3 
Sodium sulphite, crystals --------- do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate, crystals -------- do---- 150 
Sodium thiosulphate, crystals ----- do---- 20 
Water to -------------------------- cc.S. 1000 
gives a transmitted density at any point along 
the log10E axis of the curve between the range 
of 0 to 2.0 which does not exceed the transmit 
ted density obtained when an identical test layer 
of the emulsion (II) is developed for 4 minutes 
at 20° C. in the following developer (III): 
Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol Sulphate--do---- 3 
Sodium sulphite, crystals ---------- do--- 90 
Potassium bromide --------------- do---- 4. 
Sodium carbonate ---------------- do---- 150 
Water to -------------------------- cc.S.-- . 1000 

the measurements of density being made at the 
same points on the log10E axis of the curve, con 
prising simultaneously exposing the aforesaid 
emulsions to a lighted object or image, then 
treating the whole material With a developer 
which develops substantially only the latent 
image which is developable by developer (III) 
and then developing the whole material in a de 
veloper which develops the latent image Which 
is developable by developer (Ia). 

3. The method of selectively producing photo 
graphic images in a photographic material con 
taining, inseparably combined and extending 
over the same area, on a single Support, two 
photographic emulsions having the Same gamma, 
One of Said enaulsions being a light-sensitive 
silver halide photographic emulsion (I) a test 
layer of which coated on a transparent glass sup 
port upon exposure to a light intensity Scale for 
a fixed time between 1400 and 1 second and de 
velopment for 3 minutes at 20° C. in the follow 
ing developer (Ia) : 
Hydroquinone ----------------- 8a.S.---- 

20 

5 
N-methyl-p-aminophenol sulphate-do--- 15 
Sodium sulphite, anhydrous ------- do---- . 10 
Potassium bromide --------------- do---- 10 
Sodium hydroxide ---------------- do---. 25 
Sodium thioSulphate, Crystals ------do---- 
Water to -------------------------- cCS 1000 
gives a transmitted density at any point along 
the log10E axis, over a range of 3.0 starting from 
the threshold of the characteristic Curve begin 
ning at density of 0.1 above fog, at least 5 times 
the transmitted density obtained when an iden 
tical test layer of the emulsion is developed for 
4 minutes at 20° C. in the following developer 
(I) : 
p-Hydroxyphenylglycine - - - - - - - grams. 10 

Sodium carbonate, crystals -------- do. ... 100 
Water to -------------------------- ccs-- 1000 
the measurements of density being made at the 
same points On the log10E axis, and the other of 
said emulsions being a light-sensitive silver 
halide photographic emulsion (II) a test layer 
of which coated on a transparent glass Support 
upon exposure to a light intensity scale for a 
fixed time between A00 and second and de 
velopment for 4 minutes at 20° C. in the follow 
ing developer (IIb) : 
Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol sulphate-do---- 3 
Sodium Sulphite, crystals ---------- do---- 90 
Potassium bromide ----------------do--- 4. 
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Sodium carbonate, crystals -------grams. 150 
Sodium thiosulphate, crystals ----- do---- 20 
Water to -------------------------- cCS 1000 
gives a transmitted density at any point along 
the log10E axis of the curve between the range 
of 0 to 2.0 which does not exceed the transmit 
ted density obtained when an identical test layer 
of the emulsion (II) is developed for 4 minutes 
at 20° C. in the following developer (III): 
Hydroquinone -------------------grams-- 12 
N-methyl-p-aminophenol sulphate--do---- 3 
Sodium Sulphite, crystals ---------- do---- 90 
Potassium bronide --------------- do---- 4. 
Sodiuin caibonate ---------------- do...-- 150 
Water to -------------------------- CCS. 1000 

the measurements of density being made at the 
Sane points on the log10E axis of the curve, con 
prising simultaneously exposing the aforesaid 
emulsions to a lighted object or image, then 
treating the Whole material With a delevoper 
which develops substantially only the latent 
image which is developable by developer (III) 
and then developing the whole material in a de 
veloper Which develops the latent image Which is 
developable by developer (IIa). 

4. The method of selectively producing photo 
graphic images in a photographic material con 
taining, inseparably combined and extending over 
the same area. On a single support, two photo 
graphic emulsions having the same gamma, one 
of said emulsions being a light-sensitive silver 
halide photographic emulsion (I) a test layer 
of which coated on a transparent glass support 
upon exposure to a light intensity scale for a 
fixed time between Aoo and 1 second and de 
velopment for 3 minutes at 20° C. in the following. 
developer (IIa): 

Hydroquinone--------------------grans-- 15 
N-methyl-p-aminophenol sulphate...do---- 15 
Sodium sulphite, anhydrous--------- do... 10 
Potassium bromide-----------------do---- 10 
Sodium hydroxide------------------ do---- 25 
Sodium thiosulphate, crystals-------do--- 20 
Water to:--------------------------CCS-- 1000 
gives a transmitted density at any point along 
the log105 axis, over a range of 3.0 starting from 
the threshold of the characteristic curve begin 
ning at a density of 0.1 above fog, at least 10 
times the transmitted density obtained when an . 
identical test layer of the emulsion is developed 
for 4 minutes at 20° C. in the following developer" 

O 
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55 (I) : 

p-Hydroxyphenylglycine ---------- grams - 10 
Sodium carbonate, crystals -------- do.... 100 
Water to--------------------------- CCS 1000 

the measurements of density being made at the 
same points on the log10E axis, and the other of 
said emulsions being a light-sensitive silver halide 
photographic emulsion (II) a test layer of which 
coated on a transparent glass support upon ex 
posure to a light intensity scale for a fixed time 65. 
between A00 and 1 second and development for 
4 minutes at 20° C. in the following developer 
(It): 

Hydroquinone.--------------------grains-- 
N-methyl-p-aminophenol Sulphate--do---- 3 
Sodium sulphite, crystals-----------do---- 90 
Potassium bromide-----------------do---- 4. 
Sodium carbonate, crystals-----...-do--- 150 
Sodium thiosulphate, crystals-------dol. 20. 
Water to---------------------------CCS - 1000 
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10 
gives a transmitted density at any point along 
the logicF axis of the curve between the range 
of 0 to 2.0 which does not exceed the transmitted 
density obtained when an identical test layer of 
the emulsion (II) is developed for 4 minutes at 
20° C. in the following developer (III): 
Hydroguinone.--------------------grams-- 
N-methyl-p-aminophenol sulphate--do---- 
Sodium sulphite, crystals----------- do---- 90 
Potassium bromide-----------------do---- 4 
Sodium carbonate------------------ do---- 150 
Water to--------------------------- cCS 1000 
the measurements of density being made at the 
same points on the logioFE axis of the curve, com 
prising simultaneously exposing the aforesaid 
emulsions to a lighted object or image, then 
treating the whole material with a developer 
which develops substantially only the latent 
image which is developable by developer (III) and 
then developing the whole material in a de 
veloper which develops the latent image which 
is developable by developer (IIa). 

5. The method of selectively producing photo 
graphic images in a photographic material con 
taining, inseparably combined and extending over 
the Same" area. on a single support, two photo 
graphic emulsions having the same gamma, one 
of Said emulsioris being a light-sensitive silver 
halide photographic ennulsion (I) a test layer 
of which coated on a transparent glass support. 
upon exposure to a light intensity scale for a fixed 
time between 400 and 1 second and develop 
ment for 4 minutes at 20° C. in the following de 
veloper (IIb): 
Hydroquinone.-------------------- SalS. 
N-methyl-p-aminophenol sulphate doll. 
Sodium sulphite, crystals----------- do---- 

12 
3 

12. 
3 
90 
4. 

150 
Potassium bromide-----------------do---- 
Sodium thiosulphate, crystals-------do---- 20 
Water to:--------------------------CCs-- 1000 
gives a transmitted density at any point along the 
logioFaxis, over a range of 3.0 starting from the 
threshold of the characteristic curve beginning at 
a density of 0.1 above fog, at least 5 times the 
transmitted density obtained when an identical 
test layer of the emulsion is developed for 4 min 
utes at 20° C. in the following developer (III): 
Hydroquinone--------------------grams-- 
N-methyl-p-aminophenol sulphate--do---- 
Sodium sulphite, crystals-----------do---- 90 
Potassium bromide.--------------- do---- 4. 
Sodium carbonate, crystals---------- do---- 150 
Water to--------------------------CCS-- 1000 
the measurements of density being made at the 
same points on the log10E axis, and the other of 
said emulsions being a light-sensitive silver halide. 
emulsion (II) a test layer of which coated on a 
transparent glass support upon exposure to a 
light intensity scale for a fixed time between 
Aoo and 1 second and development for 4 min 
utes at 20° C. in the aforesaid developer (IIb) 
gives a transmitted density at any point along 
the logioE axis of the curve between the range of . 
0 and 2.0 which does not exceed the transmitted. 
density obtained when an identical test layer of 
the emulsion (II) is developed for 4 minutes at 
20° C. in the aforesaid developer (III), the meas 
urements of density being made at the same 
points on the log10E axis of the curve, comprising 
simultaneously exposing the aforesaid emulsions 
to a lighted object or image, then treating the 
whole material with a developer which develops 

2 
3 

  



1 
substantially only the latent image which is 
developable by developer III and then developing 
the whole material in a developer which develops 
the latent image which is developable by de 
veloper (Ia). 

6. The method of selectively producing photo 
graphic images in a photographic material CCn 
taining, inseparably combined and extending over 
the same area, on a single support, two photo 
graphic emulsions having the same gamma, one of 
said emulsions being a light-sensitive silver halide 
photographic emulsion (I) a test layer of which 
coated on a transparent glass Support upon ex 
posure to a light intensity scale for a fixed time be 
tween Aoo and 1 second and development for 4 
minutes at 20° C. in the following developer (IIb): 
Hydroquinone ------------------- grams-- . 12 
N-methyl-p-aminophenol sulphate --do---- 3 
Sodium sulphite, crystals -----------do---- 90 
Potassium bronide ---------------- do---- 4. 
Sodium carbonate, crystals --------- do---- 150 
Sodium thiosulphate, crystals ------- do---- 20 
Water to --------------------------cCS-- 1000 
gives a transmitted density at any point along the 
logloE axis, over a range of 3.0 starting from the 
threshold of the characteristic curve beginning at 
a density of 0.1 above fog, at least 10 times the 
transmitted density obtained when an identical 
test layer of the emulsion is developed for 4. 
minutes at 20° C. in the following developer (III): 
Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol Sulphate --do---- 3 
Sodium sulphite, Crystals ----------- do---- 90 
Potassium bromide ----------------do---- 4. 
Sodium carbonate, crystals --------- do... -- 150 
Water to --------------------------CCS-1000 
the measurements of density being made at the 
same points on the log10E axis, and the other of 
said emulsions being a light-sensitive silver halide 
emulsion (II) a test layer of which coated on a 
transparent glass support upon eXposure to a light 
intensity scale for a fixed time between A00 and 1 
second and development for 4 minutes at -20° C. 
in the aforesaid developer (IIb) gives a transmit 
ted density at any point along the log10E axis of 
the curve between the range of 0 and 2.0 which 
does not exceed the transmitted density obtained 
when an identical test layer of the emulsion (II) 
is developed for 4 minutes at 20° C. in the afore 
said developer (III), the measurements of density 
being made at the same points on the log10E axis 
of the curve, comprising simultaneously exposing 
the aforesaid emulsions to a lighted object or 
image, then treating the whole material with a de 
veloper which develops substantially only the 
latent image which is developable by developer 
(III), and then developing the whole material in a 
developer which develops the latent image which 
is developable by developer (IIa). 

7. A photographic material containing, insep 
arably combined and extending over the same 
area. On a single Support, two photographic ennul 
Sions having the same gamma, one of said emul 
sions being a light-sensitive silver salt photo 
graphic emulsion (I) a test layer of which coated 
on a transparent glass support upon exposure to a 
light intensity scale for a fixed time between Aoo 
and 1 second and development for 3 minutes at 
20 C. in the following developer (IIa) : 
Hydroquinone ----------------- grams---- 15 
N-methyl-p-aminophenol sulphate-do--- 15 
Sodium sulphite, anhydrous -------- do---- 10 
Potassium bromide ----...-----------do---- 10 
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2 
Sodium hydroxide------------- ---grams. 25 
Sodium thiosulphate, crystals ------- do--- 20 
Water to --------------------------cc.S. 1000 
gives a transmitted density at any point along 
the log10E axis, over a range of 1.0 starting from 
the threshold of the characteristic curve begin 
ning at a density of 0.1 above fog, at least 5 times 
the transmitted density obtained when an identi 
cal test layer of the emulsion is developed for 4 
minutes at 20° C. in the following developer (I): 
p-Hydroxyphenylglycine ---------- grams-- 10 
Sodium carbonate, Crystals --------- do----, 100 
Water to --------------------------cCS-- 1000 
the measurements of density being made at the 
same points on the log10E axis, and the other of 
said emulsions being a light-sensitive silver Salt 
photographic emulsion (II) a test layer of which 
coated on a transparent glass Support upon ex 
posure to a light intensity scale for a fixed time be 
tween A00 and 1 second and development for 4. 
minutes at 20° C. in the following developer (IIb) : 
Hydroquinone ------------------- grams - 12 
N-methyl-p-aminophenol Sulphate -do---- 3 
Sodium Sulphite, Crystals ----------- do--- 90 
Potassium bronide ---------------- do---- 4. 
Sodium carbonate, crystals --------- do---- 150 
Sodium thiosulphate, crystals ------- do---- 20 
Water to --------------------------CCS. 1000 
gives a transmitted density at any point along the 
log10E axis of the curve between the range of 0 to 
2.0 which does not exceed the transmitted density 
obtained when an identical test layer of the enui 
Sion (II) is developed for 4 minutes at 20 C. in the 
following developer (III) : 
Hydroquinone ------------------- granas-- 12 
N-methyl-p-aminophenol Sulphate -do---- 3 
Sodium. Sulphite, crystals ----------- do---- 90 
Potassium bronide ---------------- do---- 4. 
Sodium carbonate -----------------do---- 150 
Water to --------------------------CCS. 1000 

the measurements of density being made at the 
same point.S on the log10E axis of the curve. 

8. A photographic material containing, in 
Separably combined and extending Over the same 
area. On a single Support, two photographic emul 
Sions having the same gamma, one of said emul 
sions being a light-sensitive silver Salt photo 
graphic emulsion (I), a test layer of which coated 
On a transparent gaSS support upon exposure to 
a light intensity scale for a fixed time between 
A00 and 1 second and development for 3 min 
utes at 20° C. in the following developer (IIa): 
Hydroquinone ------------------- grams.- 15 
N-methyl-p-aminophenol sulphate-do----. i5 
Sodium Sulphite, anhydrous-------- do---- 10 
Potassium bromide ---------------- do---- 10 
Sodium hydroxide ----------------- do---- 25 
Sodium thiosulphate, crystals------- do---- 20 
Water to ---------------------------CCS.-- 000 

gives a transmitted density at any point along 
the log10E axis, over a range of 3.0 starting from 
the threshold of the characteristic curve begin 
ning at a density of 0.1 above fog, at least 5 times 
the transmitted density obtained when an identi 
cal test layer of the emulsion is developed for 4 
minutes at 20° C. in the following developer (I): 
p-Hydroxyphenylglycine --------- grams-- 10 
Sodium carbonate, crystals---------do----, 100 
Water to --------------------------- CCS 1000 
the measurements of density being made at the 
Same pointS On the logoE axis, and the other of 
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said emulsions being a light-sensitive silver salt 
photographic emulsion (II) a test layer of which 
coated on a transparent glass Support upon ex 
posure to a light intensity scale for a fixed time 
between A00 and 1 second and development for 
4 minutes at 20° C. in the following developer 
(IIb) : 

Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol Sulphate--do---- 3 
Sodium Sulphite, crystals----------- do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate, crystals--------- do---- 150 
Sodium thiosulphate, crystals-------do---- 20 
Water to--------------------------- CCS 1000 
gives a transmitted density at any point along the 
log10E axis of the curve between the range of 0 
to 2.0 which does not exceed the transmitted den 
sity obtained when an identical test layer of the 
emulsion (II) is developed for 4 minutes at 20° C. 
in the following developer (III): 
Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol sulphate--do---- 3 
Sodium Sulphite, crystals----------- do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate ----------------- do---- 150 
Water to --------------------------- cCS-- 1000 
the measurements of density being made at the 
Same points on the log10E axis of the Curve. 

9. A photographic material containing, in 
separably combined and extending over the same 
area, on a single support, two photographic emul 
sions having the same gamma, one of said emul 
sions being a light-sensitive silver halide photo 
graphic emulsion (I) a test layer of which coated 
On a transparent glass support upon eXposure to 
a light intensity scale for a fixed time between 
A00 and 1 second and development for 3 min 
utes at 20° C. in the following developer (IIa) : 
Hydroquinone ------------------- grams-- 15 
N-methyl-p-aminophenyl sulphate-do---- 15 
Sodium sulphite, anhydrous--------- do---- 10 
Potassium bromide----------------- do---- 10 
Sodium hydroxide----------------- do---- 25 
Sodium thiosulphate, crystals------- do---- 20 
Water to ---------------------------ccs-- 1000 
gives a transmitted density at any point along 
the log10E axis, over a range of 3.0 starting from 
the threshold of the characteristic curve begin 
ning at a density of 0.1 above fog, at least 5 times 
the transmitted density obtained when an identi 
Cal test layer of the emulsion is developed for 4 
minutes at 20° C. in the following developer (I): 
p-Hydroxyphenylglycine --------- 8|alS.-- 
Sodium carbonate, crystals--------- do---- 100 
Water to --------------------------- CCS - 1000 
the measurements of density being made at the 
Sane points on the log10E axis, and the other of 
Said emulsions being a light-sensitive silver halide 
photographic emulsion (II) a test layer of which 
Coated on a transparent glass support upon ex 
pOSure to a light intensity scale for a fixed time 
between 400 and 1 second and development for 4 
minutes at 20° C. in the following developer 
(IIb) : 

Hydroquinone ------------------- grams. 12 
N-methyl-p-aminophenol sulphate--do---- 3 
Sodium sulphite, crystals----------- do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate, crystals--------- do---- 150 
Sodium thiosulphate, crystals------ do---- 20 
Water to--------------------------- CCS 1000 
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14 
gives a transmitted density at any point along 
the logioB axis of the curve between the range of 
0 to 2.0 which does not exceed the transmitted 
density obtained. When an identical test layer of 
the emulsion (II) is developed for 4 minutes at 
20° C. in the following developer (III): 
Hydroquinone ------------------- grams-- 12 
N-methyl-p-aminophenol Sulphate--do-...-- 3 
Sodium sulphite, crystals----------- do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate ----------------- do...- 150 
Water to ---------------------------ccs-- 1000 
the measurements of density being made at the 
same points on the log10E axis of the curve. 

10. A photographic material containing, insepa 
rably combined and extending over the same area 
on a single Support, two photographic emulsions 
having the same gamma, one of said emulsions 
being a light-Sensitive silver halide photographic 
emulsion (I) a test layer of which coated on a 
transparent glass support upon exposure to a light 
intensity scale for a fixed tiine between Ano 
and 1 second and development for 3 minutes at 
20° C. in the following developer (IIa) : 
Hydroquinone ------------------ granS.-- 15 
N-methyl-p-aminophenol sulphate--do---- 15 
Sodium Sulphite, anhydrous --------do---- 1:0 
Potassium bromide ---------------- doll.. 10 
Sodium hydroxide ---------------- do---- 25 
Sodium thiosulphate, crystals ------do---- 20 
Water to ------------------------ CCS-l.. 1000 
gives a transmitted density at any point along 
the log10E axis, over a range of 3.0 starting from 
the threshold of the characteristic curve begin 
ning at a density of 0.1 above fog, at least 10 times 
the transmitted density obtained when an identi 
cal test layer of the emulsion is developed for 4 
minutes at 20° C. in the following developer 
(I): 

p-Hydroxyphenylglycine -------- grams-- 10 
Sodium carbonate, crystals ------- do----, 100 
Water to --------------sa on s-sam --CCS.---- 1000 

the measurements of density being made at the 
Same points on the log10E axis, and the other 
of Said emulsions being a light-sensitive silver 
halide photographic emulsion (II) a test layer of 
which coated on a transparent glass support upon 
eXposure to a light intensity scale for a fixed time 
between 400 and 1 second and development for 4 
minutes at 20° C. in the following developer 
(IIb): 

Hydroquinone ------------------ galS. 2. 
N-methyl-p-aminophenol sulphate-do---- 3 
Sodium. Sulphite, crystals---------- do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate, crystals -------- do---- 150 
Sodium thiosulphate, crystals ------ do---- 20 
Water to -------------'w -- m - - - - - - -CCS.---- 1000 

gives a transmitted density at any point along the 
log10E axis of the curve between the range of 0 to 
2.0 which does not exceed the transmitted den 
Sity obtained when an identical test layer of the 
emulsion (II) is developed for 4 minutes at 20° C. 
in the following developer (III) : 
Hydroquinone ------------------ gram S-- 12 
N-methyl-p-aminophenol sulphate-do- 3 
Sodium Sulphite, crystals ---------- do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate ---------------- do---- 150 
Water to ------------------------ CCS.---- 1000 
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the measurements of density being made at the 
same points on the log10E axis of the curve. 

11. A photographic material containing, in 
separably combined and extending over the same 
area, on a single support, two photographic emul 
sions having the same gamma, one of said emull 
sions being a light-sensitive silver halide photo 
graphic emulsion (I) a test layer of Which coated 
on a transparent glass support upon exposure to a 
light intensity scale for a fixed time between 
A00 and 1 second and development for 4 minutes 
at 20° C. in the following developer (Ib) : 
Hydroquinone ------------------ grams-- 12 
N-methyl-p-anninophenol Sulphate--do---- 3 
Sodium sulphite, crystals ---------- do---- 90 
Potassium bronide ---------------- do---- 4. 
Sodium carbonate, crystals -------- do---- 150 
Sodium thioSulphate, crystals ------ do---- 20 
Water to ------------------------ cCS---- 1000 
gives a transmitted density at any point along 
the log10E axis, over a range of 3.0 starting from 
the threshold of the characteristic curve begin 
ning at a density of 0.1 above fog, at least 5 
times the transmitted density obtained when an 
identical test layer of the emulsion is developed 
for 4 minutes at 20° C. in the following developer 
(I) : 
Hydroquinone ------------------ galS.-- 12 
N-methyl-p-aminophenol sulphate-do---- 3 
Sodium Sulphite, crystals ----------do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate, crystals-------- do--- 150 
Water to ------------------------ cCS---- 1000 
the measurements of density being made at the 
Sane points on the log10E axis, and the other of 
said emulsions being a light-sensitive silver halide 
emulsion (II) a test layer of which coated on a 
transparent glass Support upon eXposure to a 
light intensity Scale for a fixed time be 
tween Aoo and 1 second and development for 
4 minutes at 20° C. in the aforesaid developer 
(IIb) gives a transmitted density at any point 
along the log10E axis of the curve between the 
range of 0 and 2.0 which does not exceed the 
transmitted density obtained when an identical 
test layer of the emulsion (II) is developed for 4 
minutes at 20° C. in the aforesaid developer (III), 
the measurernents of density being made at the 
Same points on the log10E axis of the curve. 

12. A photographic material containing, in 
separably combined and extending over the saile 
area on a single Support, two photographic emul 
Sions having the same gamma, one of said emul 
Sions being a light-sensitive silver halide photo 
graphic emulsion (I) a test layer of which coated 
On a transparent glass support upon exposure to 
a light intensity scale for a fixed time between 
A00 and 1 second and development for 4 minutes 
at 20° C. in the following developer (IIb) : 
Hydroquinone ------------------ gai.S.- 2 
N-methyl-p-aminophenol sulphate-do---- 3 
Sodium Sulphite, crystals ---------- do---- 90 
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16 
Potassium bromide--------------- grams-- 4 
Sodium carbonate, crystals -------- do---- 150 
Sodium thiosulphate, crystals ------ do---- 20 
Water to ---------------------- --ccs---- 1000 
gives a transmitted density at any point along 
the log10E axis, over a range of 3.0 starting from 
the threshold of the characteristic curve begin 
ning at a density of 0.1 above fog, at least. 10 
times the transmitted density obtained when an 
identical test layer of the emulsion is developed 
for 4 minutes at 20° C. in the following developer 
(III) : 
Hydroquinone ------------------ grams-- 12 
N-methyl-p-aminophenol sulphate-do---- 3 
Sodium Sulphite, crystals ---------- do---- 90 
Potassium bromide ---------------- do---- 4. 
Sodium carbonate, Crystals -------- do-...-- 150 
Water to ------------------------ CCS.----, 1000 
the measurements of density being made at the 
same points on the log10E axis, and the other of 
said emulsions being a light-sensitive silver halide 
emulsion (II) a test layer of which coated on a 
transparent glass Support upon exposure to a 
light intensity scale for a fixed time between 
A00 and 1 second and development for 4 min 
utes at 20° C. in the aforesaid developer (IIb) 
gives a transmitted density at any point along 
the log10E axis of the curve between the range of 
0 and 2.0 which does not exceed the transmitted 
density obtained when an identical test layer of 
the emulsion (II) is developed for 4 minutes at 
20 C. in the aforesaid developer (ITI), the meas 
urements of density being made at the same 
points on the log10E axis of the curve. 

EDWARD BOWES KNOTT. 
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