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This invention relates to photographic proc-
esses especially so-called reversal processes and
materials therefor.

As is known the latent phetographic image
formed by the action of light on a photographic
silver halide emulsion is not confined o the sur-
face of the silver halide grains but it appears to
be also distributed internally throughout those
grains. It is possible to develop only the so-
called surface latent image by means of de-
velopers which have little or no solvent action
for silver halide. - One of us has described in the
literature given below that after removal of the
surface latent image the internal latent image
can be develeped as simply and conveniently as
can an ordinary surface latent image if this is
done by employing a developer having a solvent
action for silver halide; moreover the image so
obtained indicated that the speed of the emul-

sion as measured by the internal image is often *

comparable with the speed as measured by the
surface developed image. Such a developer is
for convenience called an “internal” developer,
and an example of such a developer is given on
page 47 of the Pho. J., 1942, 82, 42,

There is a type of emulsion, which Whﬂe
known per se, is according to our recent in-
vestigations of such a nature that the latent
image is formed mostly inside the silver halide
grains and there is relatively little surface latent
image formed; such emulsions have not found
much commercial use, in fact they have for a
long time been considered as practically useless.
We have now found, however, that after such
emulsions have been exposed to form an internal
latent image therein, they can subsequently be
treated to render them capable of forming sur-
face latent image upon subsequent exposure, and
that the extent of the surface latent image form-
ing capability is greatest where the internal
latent image was least and vice versa. An ex-
ample of such type of emulsion is that known
as Burton’s emulsion given in Wall’s “Photo-
graphic’ Emulsions,” 1929, pp. 52-53. Moreover
this type of emulsion may be prepared in other
known manners, for instance by taking an ordi-
nary silver bromide or silver iodobromide emul-
sion containing between 0.5 and 5% silver jodide
(based on the total silver halide), and coating it
as a layer and then after drying, treating it with
the following bath:

Potassium bichromate

___________ grams. .. 12
Conc. sulphuric acid ______ . ___ ces.. 12
Waler v e ces-.. 1000
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The time of treatment must be sufficient to in-
hibit surface latent image formation as can
easily be ascertained by exposing (after washing)
and then treating with developers of Formulae
I and III, given below. Such an emulsion layer
can then be used as it is or may be remelted
and coated again as desired.

In our copending application Serial No.
765,632, filed August 1, 1947, we have applied
the aforesaid discovery to give a reversed image
in a sensitive layer of a silver salt emulsion.

In the present invention we apply the afore-
said discovery to give a new method or produc-
ing reversed photographic images in adjacent
emulsions on a single support, as will herein-
after be described.

Various methods are known for producing
positive images in adjacent silver halide emul-
sion layers which have been exposed so as to
produce negative latent images therein; such re-
versal methods are employed in both black and
white and in colour photography.

In the present invention such reversal images
are obtained by employing for the emulsions the
said type of emulsions in which the latent image
is formed mostly or entirely internally in the
grains; that is to say an emulsion only few or
none of whose exposed grains are developable to
silver by a developing solution which cannot act
as a developer for latent image inside the
grains—such a solution is Formula I (below).
Whether an emulsion is of this type for the
purpose of this invention can be ascertained by
treating it (after exposure) in developers of the
kind given in Formulae I, IT (@) and IT (b) and
TIT below. It is of the type defined if it will de-
velop in those of Formula II (a) or (b) but will
not develop or will develop only slightly in For-
mula ITT and in Formula I.

The developer formulae above referred to are:

FORMULA T
“SURFACE” DEVELOPER

p-Hydroxyphenylglycine ___._..___ grams__ 10
Sodium carbonate (eryst.) .. do____ 100
Water to _ o~ ces-- 1000

Development time 4 minutes at 20° C.

FORMULA 1T (a)
“INTERNAL” DEVELOPER

Hydroquinone . o grams.... - 15

N-methyl-p-aminophenol sulphate__do.... 15
Sodium sulphite, anhy. . _____._ do___. 50
Potassium bromide _ .o do.__. 10
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Sodium hydroxide . ______ grams____ 25
Scdium thiosulphate cryst, - do_-__ 20
Water %o __ o _____ ces—— 1000
Development time 3 minutes at 20° C
FPORMULA II (b)

"~ “INTERNAL”. DEVELOPER
Hydroguinone - ______________ grams.. 12
N-methyl-p-aminophenol sulphate..do_.... .3
Sodium sulphite (eryst.) ... do__.. 90
Potassium bromide - __._.._2do____ 4
Sodium carbonate (cryst.) - cme— oo do.._. ..150
Sodium thiocsulphate. ... _.___ 0w 20
Water t0 — oo ces—— 1000

Development time 4 minutes at 20° C.

FORMULA III
COMMERCIAL DEVELOPER

This is the same as Formula II (b) but omitting
the 'sodium thiosulphate.

‘Formula II (a) is a more energetic developer
than “Formula II (b) so that it usually gives a
higher effective speed and a higher contrast than
Formula II' (b) bui is often not so convenient,
sinee 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 in-
ternal and surface latent images, the correctness
or otherwise of such theory; is not essential to the
successful working of the invention, it being only
necessary ‘to choose the emulsions according to
the tests hereinafter given.

The present invention employs the ‘following
types of emulsions:

Type I
"These are the emulsions -which will develop

(after .exposure) in internal developers of the ¢

kind given in at least one of Formulae II (a) and
1T (b), but will not develop or on'y slightly develop
in‘Formula III or in Formula I,

(1) Normal range of .exposure

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 s light inten-
sity seale-the whole of which is exposed for some
fixed time between Mooth and 1 -second. and is
developed -in- the ‘internal- -developer II ‘¢a)- the
transmitted density obtained.-at.any point along
the logioE axis over a 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 devel-
oped with the surface ‘developer of Formula I or
III, the measurements of density being made at
the corresponding (i. e. the same) points on the
logioE axis; as indicated, the'best (1. e. preferred)
emulsions are-those-giving the. highest density
ratios and the very best (i. e. most preferred)
émulsions can-be selected with greater certainty
by 'substituting Formula II (b) for II (@).

(2)..Small range of exposures

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-
stltuted by an upper lmit of 1.0."

-+Since Formula III contains sodium sulphrte and
Formula I-is free from sulphite, and sulphite is
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known to have some solvent action on silver chlo-
ride and bromide (although very little on silver
iodide) it is apparent that when making any of
the above measurements on an emulsion to ob-
tain, with a high degree of precision, information
on the amount of surface latent image given by
such emulsion, it is important to.use Formula I.

The reversal process of the present invention
depends upon the fact that the type of emulsion

sdefined above, namely one which upon exposure

in the ordinary dry state forms the latent image
‘mostly inside the grains, can be treated so as to
render it capable of forming surface latent image

.on exposure. The treatment depends to some ex-
tent upon:the particular emulsion. Examples of
«such -treatment are as follows:

(1) _All or nearly all emulsions of the type de-

“fined can be treated by soaking in any ordinary
.developing solution such as Formula I or III em-

ploying an organic developing agent and which
has little or no solvent action on the silver halide.

(2) In the case of some emulsions of the type
defined which are colour sensitised, the treatment
canr be with plain water alone.

The.effect-of any such treatment or any 51m-
ilar treatment for the same purpose can.be ascer-
tained by taking an unexposed layer of the emul-
sion-and merely giving it the treatment and then
subjecting it to an image-wise exposure and if
this image can be developed in a developer: or
Formula, I.or III, the treatment can be employed
in performing the present invention.

-Hence, according to the present invention there
is .provided -the method of producing - reversed
photographic images comprising -exposing to.a
lighted object or image a photographic material
comprising . on .g single support a.plurality .of
photographic silver salt emulsions -of the type
herein-defined, then without developing up the
latent images so formed in said emu’sions, treat-
ing at:least one. of said exposed emulsions to ren-
der it capable of forming surface latent image,
i.-.e. latent image developable by the developer
of. Formulae I or III, and then while continuing
the treatment or after the treatment, uniformly
exposing to light the so-treated emulsion to pro-
duce: latent -image some.of which is developable
by the aforesaid developer I or ITI, developing the
uniformly fogged emulsion in a developer which
develops .the latent -image which is :developable
by developer I or III and gives no.more than:a
negligible :development of the negative latent
image formed by the original exposure compared
with thepositive image which is developed, then
uniformly exposing to light another of said ex-
posed  emulsions ‘which has also been treated
(simultaneously with the first-mentioned -emul-
sion or by a separate treatment) to-render it
capable of forming latent image develepable by
the aforesaid developer I -or III to produce latent
image some of which is developable by the afore-
said developer I or ITI, and developing the second
uniformly fogged emulsion in 3 developer which
develops ‘the latent image which is developable
by «developer I or III and: gives no more than s
negligible development of the negative latent
image formed by the original exposure compared
with the positive image which is developed in said
second emulsion. The unused silver salt may
then be dissolved out in the usual way. Ofcourse,
where it is desired to reverse two emulsions con-
secutively, they must be selectlvely re-exposed to
a uniform exposure.

“In one form of the invention there is provided
the method of producing reversed photographic
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images wherein a material comprising on a single
support a plurality of silver salt emulsions of the
type hereindefined, is exposed to an object or
image, then without developing up the latent
images so formed in such emulsions to visible
images the exposed material is soaked in a photo-
graphic developing solution which is capable of
developing a surface latent image but is incapable
or only slightly capable of developing the “in-
ternal” latent images formed by the first ex-
posure, and then the material is subjected to a
uniform exposure which affects one of the emul-
sions and is of sufficient intensity and time to
cause a reversed image to develop in the emulsion
so0 exposed on continuing the treatment in the
same or another surface developer, and subse-
quently the material is subjected to a further ex-
posure which affects a further emulsion and is of
sufficient intensity and time to cause a reversed
image to develop in such further emulsion in con-
tinuing the treatment in the same or another
surface developer. Such uniform exposures are
of course each by light to which the emulsion to
be reversed is sensitive and it is preferably of low

intensity. The highest contrast in the reversed

image is usually obtained by employing for the
first image-forming exposure an over-exposure
which can be ascertained by a test or series of
tests giving different exposures and development

of the latent image in a developer such as For- 3

mula II (a) or II (b) which gives an unreversed
image.

In another form of the invention at least one of
the emulsions is g colour sensitised emulsion and
the treatment to render it capable of forming sur-
face latent image consists in treating it with plain
water.

The invention includes a sensitive photographic
material comprising on a single support at least
two sensitive silver salt emulsions both of which
are of the type hereindefined, such emulsions
being of such character or so arranged in the
material that they can be selectively exposed.

When the uniform exposures of the material
are made after immersion in a developer such ex-
posures may be adjusted by making tests, so as to
give the desired strength of reversed images and
to some extent errors in the first image forming
exposure can be compensated by so adjusting the
uniform second exposure.

To obtain the best results when a reversal ex~
posure is made during treatment of the emulsion
after the first exposure, in a developing solution,
it is very important that no appreciable develop-
ment of the reversed image should occur before
the completion of the reversal exposure since such
development would cause screening of the emul-
sion grains where it occures and would lead to.a
reversal effect or to a reduction of the higher
densities. To avoid this, one may employ, for
instance, a developing solution which is very
dilute or whose pH is so low that the surface de-
veloping activity is very small,

Examples of developing solutions having such
3 low pH are as follows:

A,
N-methyl-p-aminophenol sulphate_grams... 10
Sodium sulphite, cryst. . __ do_.__ 100
Water t0 - oo ces... 1000

B. . 5
Hydroquinone ... grams... 8
Sodium sulphite, eryst. ... __.____ do.-._ .80
Sodium metaborate — o _. do.._.. 16
Water 10 e e ccs.. 1000
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"It should be noted that for satisfactory results
in performing the present invention the emulsion
layer, after receiving the first image-forming ex-
posure, must be well soaked with the developing
sclution before being given the uniform second
exposure t0 produce the reversed image.

An example of a sensitising dye for use in an
emulsion with which may be employed the plain
water treatment given above is 5-~[2-ethyl-
1(2) benzoxazolylidene) ethylidenel:~ 3-n-heptyl-
1-phenyl-2-thiohydantoin. This is the dye-de-
scribed in Example 3 of United States Patent No.
2,282,116. This dye was used-at the rate of 0.05
gram of dye for each amount of silver halide
equivalent to 200 grams of silver nitrate. The
dye was added during ripening (i. e. before wash-
ing); if the dye is added after washing then a
greater quantity should be used.

An advantage of the method of the present in-
vention of producing reversed images is that such
type of emulsion can be made to have a higher
effective speed combined with a lower graininess
in the image than that of any known to us which
is made for giving a reversed image upon direct
development (such material is exemplified by that
described and claimed in British Patent No.
524,087).

An advantage of the method according to the
present invention over known methods in which
reversed images are obtained by developing the
first formed image to silver and then removing
such silver followed by exposure and redevelop-
ment or fogging redevelopment is that only one
development is necessary for each image and for
black and white work no silver removal bath is
required.

In performing the present invention the sensi-
tive material may consist of a plurality of silver
salt emulsions of the type hereindefined on . a
single support which emulsions are of such char-
acter or are so arranged that they can be selec-
tively exposed; then it is a simple matter to de-
velop only one of them to give a reversed image
in a first developer which is not possible in the
known methods where there are employed only
emulsions of the type where upon exposure sur-
face latent images. are formed on the grains.
Further the other emulsion or emulsions can be
successively treated in similar manner. The
character or arrangement of the emulsions so
that they can be selectively exposed can be deter-
mined in known manner, for example: >

1. A not specially colour sensitised. emulsion
having a high blue sensitivity mixed. with or

> superimposed on a green or red sensitised emul-

sion of relatively low blue sensitivity. ,

2. A green sensitised emulsion mixed with or
superimposed on a red sensitised emulsion.

3. Two emulsions between which or in one of
which is a material which filters out light to
which on of them is sensitive, for instance two
not specially colour sensitised emulsions with a
blue absorbing filter layer between them or in one
of them.

4. Two emulsions coated side by side (i. e. on
different areas of the support).

It is obviously of great advantage to be able to
develop a reversal image in a first developer since
this very materially decreases the number of
processing steps and gives a simpler process,
especially in colour photography employing three
of the kind of emulsion in question. This advan=
tage can be seen by considering the case of two
superimposed emulsion layers one being for ex-

5 ample red sensitive and the other being for ex~
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sample “green sensitive. The “steps ~ reégiired  to
‘produce:reversed images if both emulsions-are of
‘the sametypeare.as follows:

ORDINARY SURFACE TLATENT IMAGE FORMING
TYPE

A vred sensitised emulsion of -this ‘type . coated
yvera’Zreen sensitised emiilsion of the same type.
Aiter ;gxposure the:processing norma]ly is:

1. Develop both layers.

2, Wash.
3. ‘Expose the one-layer-uniformly to red 11ght
4. Colour develop the re~-exposed layer.:
%5, ‘Wash.
#6..Expose the other layer umform]y to«green
light.
7, Colour develop this last re-exposed layer.
8. Wash.
-9, Remove. all silver.
JNTERNAL LATENT IMAGE FORMING TYPE

ZACYed sehsitised “emulsion Jof ‘this type ¢oated
‘over-a green sehsitised emulsion of the same type.
‘After/exposure the processing can be:

21, While immersed in one “surface” colour.de-
veloper exposed uniformly to red light and -allow
the red record layer to develop.

~2.Wash.

13, “While immersed in-another “surface” colour -

‘developer expose uniformly-to green light-through
the batk -and allow -the -green record layer -to
-develop.
~4,“Wash.
+ B, Remove-all silver.
6. Wash.

“This, when such emulsions “are -employed for
example s ‘mixed émulsions or - superimposed
emitilsion layers in colour photography, the
method of the present invention enables coloured
positives to be obtained more expeditiously on‘a
naterial ‘containing a negative latent image of a
toloured object or colour positive. _

""The present invention may ‘be applied' to‘a
threescolour material consisting of three super-
‘imposed or mixed emulsions each of the said type
. sensmsed ‘to record respectively blue, green and
red,; in which the red and green sensitised emul-
sions have blue sensitivities which are very low,
stch'as less than one tenth of the blue sensitivity
of ‘the blue-sensitive emulsion (see British Patent
No. 540,444); the following procedure may be
adopted to process such an “exposed material.
First immerse ‘the material in-a “surface” colout-
‘forming developer ‘containing a colour ‘cotipler
giving a blue:green image and then- expose the
material to “a uniform red light; the megative
latent image in the lowest red sensitive layer will
then‘develop as a blue-green coloured positive.

After washing, ‘immerse ‘the ‘material “in 4
‘eolour-forming surface developer contdining -2
tolour coupler ‘giving ‘a magenta imdge and thén
expose ‘the material toa green light; the negative
latent image in the green sensitive emulsion ‘Will
then develop ‘@s ~a - magenta-coloured ‘positive.
Finally, immerse the material in a cblour<forming
surface developer ‘containing ‘a -colour -coupler
giving-a:yellow image and theniexpose the mate-
rial to.-blue light; the negative latent imige in
the sblue “sensitive layer 'will then ‘develop-4s'a

yellow -tolotired “positive. “Colour - forming
velts'ﬁers “given “such iblue-gresh magenta vand
yeliow.images (respectively) stitable for this pur-
pose:dre.those of the kind: conimonly employed
in~colour “photography which have little ori%o
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-fentency-to- dissolvesilver:halide such agf those in
‘British- Patent No,507,841.

' The geccompanying -drawings. show a ‘flow-dia-

‘gram whiéh:depictsigraphically the application of

our-invenhtion toa -thiee-colour ‘material as.-de-
seribed rabove. In‘the fifst sheet of drawings, at
B is‘shown a three<colour sensitive matérial com=
prisingcoated on a support three superimposed
silver:halide emulsion- layers which:are red, green
and blué sensitive reading from thesupport. The
blue Bensitivity:iof ~the “red “and “green “sensitive

15yers isvery low compared to the blue sensitivity
of the bluesensitive layer, viz.. less than % the

blue sensitivity o1 tlhie blie Sensitive layer. Upén
exposine of ithe’ thee~colotir “sensitive ‘material
showhn at-B to'the light goloured ‘object shown &t
Asamegdtive datent-itnage. of the red part of the
‘j5-formed ‘mostly inside the silver
halide: ‘grainsofthe red sensitive'layer; a negative
latent itiage ‘of the zreeén patrt of the coloured
object s formied: mostly inside the silver “halide
grainsof-the green sensitive layer;-and a negative
ldtent ifiage “6f “thie “blue “part ‘of the coloured
objeet s fotmied mostly inside the silver halide
grainsof the blue: ‘sensitive layer, as shown'at C.
Upon ‘treatment of * this: ‘€Xposed 'three-colour
niaterial to render it capable of forming surface
latent imdge by . impmersing it in a “surface”
‘colour-iorming “developér " containing ‘a colour
colibler givingia bluezgréen image, the red sensi-
tive ‘layer: still “contains the ‘aforesaid negative
latent image mostly inside the silver ha'ide grains,
bt isnow ‘apable of Tforming Surface latent image
S5 shovm ‘@t D. Upoh eXxposing ‘the material to
a‘tniferm-red light, a reversed (or positive) latenit
ithage is Tormed mostly on the surface of the silver
halide grains as shown at E. Upon development
of ‘the redesénsitive -emulsion-layer in the afore-
said *surfacé” ceolour-forming developer con-
tdining ‘a “coloUr ‘coupler giving a blue-green
image, g blue-greén coloured positive develops in
the red<sensitive ‘layer ‘as shown at PF. After
washing ‘the ‘material dnd upon immersing the
wWashed ‘material in ‘a “surface” colour-forming
developer ‘eontdining -a colour coupler giving a
niagefita “image, ‘the green sensxtlve layer st111
conitains “the ~aforesaid ‘negative latent image
mostly inside the Silver halide grains, but is now
eapableof forming stirface latent: 1mage as shown
at G (second sheet of drawings). - Upon exposing
the material to uniform green light, a reversed
Cor ~pos1t1ve) latent’ image is formed mostly on the
silver ‘halide - grains ‘as shown at H. Upon de-
velopment “of "the green-sensitive layer in the
aforesaid “surface” colour-forming - developer
containing “a tolour coupler giving a magenta
imdge, "a ‘magenta ‘coloUred positive develops in
the green-sensitive layer as shown at I. Upon
immersitig the material in a “surface” colour-
forming " developer “containing a colour coupler
givihg 'a yellow image, the blue-sensitive layer
still ‘contains the aforesaid negative latent image
mostly inside the silver’ halide grains, but is now
¢apable of Torming surface latent image as shown
at J. Upon exposing the material to uriform
blue light, a reversed (or positive) latent image
is formed mostly-on the surface-of the silver halide
grains as shown at K. Upon development of the
blue-sensitive layer in the aforesaid ‘“surface”
colour-forming developer containing a colour
coupler giving a yellow image, a yellow coloured
pos1t1ve ‘devélops - in the blue-sensitive layer 4s
sHown-at In;;and & positive record of the coloured
obJect is goinplete.

" “An -altérnative- method of- processing “sitch 4
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three-colour material is illustrated by considering
the case where the layers are in the following
order:

Blue sensitive layer
Green sensitive layer
Red sensitive layer
Support.

For example, to process this material after
exposure to a coloured object or image, first place
it in an ordinary ‘“surface,” developer (e. g.
Formula III) and then uniformly expose to red
light -whereupon a reversed image develops (in
black silver only) in the red sensitive emulsion;
then convert such silver to silver ferrocyanide
by treatment with a solution of 2% potassium
ferricyanide and then develop with a colour-
forming developer containing a colour coupler
giving a blue-green coloured image. The red
sensitive Iayer which is nearest the support then
contains a reversed image in red dye plus silver.
Next place the material again in an ordinary sur-
face developer (e. g. Formula ITI) and then uni-
formly expose to green light whereupon a reversed
image develops (in biack silver only) in the green
sensitive emuision; then by means of controlled
diffusion eonvert such silver to silver ferrocyanide
without converting the silver in the red sensitive
layer; theén develop such silver ferrocyanide with
a magenta forming colour developer. The top
layer is.then treated similarly to the treatment

just described for the green sensitive layer except:

that the uniform exposure must be by blue light
and the colour developer should give a yellow
image. Finally, all silver and unused silver salt
is removed in the usval way. This example illus-
trates the processing of superimposed layers in
sequence so that the reversed image formed in
any one layer does not screen the subsequent re-
exposure of another layer in which a reversed
image is to be formed. ,

In performing the present invention, it is
sometimes found that in the development of one
of the reversed images there may be a tendency
for some development of the first formed latent
images therein to occur and this gives veiled
whites. For instance, this is particularly likely
to occur when the emulsion is dye-sensitised; to
test- for this in any perticular case, one should
first expose the emulsion layer behind a step
wedge -and. develop in an ‘“‘internal” developer
(Formulsa II (¢) or II (b)), then ascertain there-
from the exposure which gave the maximum
density, next over-expose another portion of the
emulsion layer (say, four times the amount which
gave said maximum density) and now on develop-
ment in a ‘“surface” developer (Formula I) the
density obtained should desirably be not above
0.05 above the fog density.

This undesirable tendency can be prevented by
tredating the emulsion (or the whole material)
after the first irnage exposure (but before immer-
sion in the developing solution) in a mild silver-
oxidising bath such as for 1 minute at 20° C. in

Potassium ferricyanide ________ grams.__ 1
Potassium bromide _____________ do__.__ 0.5 .
Water e ces.__ 1000

Such a bath does not seriousiy affect most sensi-
tising dyes (if present in the emulsion) nor the
“internal” latent image.

This -application is a continuation-in-part of
our copending application Serial No. 589,094, filed
April 18, 1945,

What we claim as our invention and desire
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10
to be secured by Letters Patent of the United
States is: S Co
1. The method of producing reversed photo-:
graphic images comprising exposing to a lighted -

.object or image a photographic material com-

prising inseparably combined and extending over
the same area on a single support a plurality of
photographic silver halide emulsions a test layer,
of any one of which emulsions coated on g trans-

~parent glass suppori upon exposure to a light =

intensity scale for a fixed time between 1/100th
and 1 second and development for 3 minutes at
20° C. in the following developer (IIa):

Hydroquinone . oce e eeeee grams__ 15
N-methyl-p-aminophenol sulphate..do.__. 15
Sodium sulphite, anhydrous ... do——.—. 50
Potassium brormide_._ do. 10
Sodium hydroxide_ oo do—.— 25
Sodium thiosulphate, crystals——_.._- do...— 20
Water to. _-CCS~~ 1000

gives a transmitted density at any point along the
log1oE axis, over a range of 3.0 starting from the
threshold of the characteristic curve beginning -
at & 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):

10

p-Hydroxyphenylglycine o __..__. grams—. .
Sodium carbonate, crystals— o ... do____ 100
Water 0o CcCS—— 1000‘

the measurements of density being made at the
same points on the logiol axis, then without de-
veloping up the latent images so formed in said.’
emulsions to visible images treating an exposed '
emulsion to render it capable of forming latent’
image developable by the following developer
(ITD) : . :

Hydroquinone ..o grams...
N-methyl-p-aminophenol sulphate__do.___
Sodium sulphite, erystals__________ do__.. 90
Potassium bromide ' do—.—- . 4
Sodium carbonate, crystals do -150
Water $0_ e e ces—.. 1000

uniformly exposing to light the so-treated emul-
sion to produce latent image some of which is
developable by the aforesaid developer (IID), de- .
veloping the uniformly fogged emulsion in a de- *
veloper which develops the latent image which -
is developable by developer (ITI) and gives no -
more than a negligible development of the nega- .
tive latent image formed by the original exposure
compared with the positive image which ‘is ‘de-
veloped, then uniformly exposing to light another -
of said exposed emulsions which has alsc been
treated to render it capable of forming latent
image developable by the aforesaid developer TIT
to produce latent image some of which is de-
velopable by the aforesaid developer (III), and -
developing the second uniformly fogged emulsion
in a developer which develops the latent image
which is developable by developer (III) and gives
no more than a negligible development of the -
negative latent image formed by the original ex-
posure compared with the positive image which
is developed in said second emulsion.

2. The method of producing reversed photo-
graphic images comprising exposing to a lighted
object or: image a photographic material com-
prising inseparably combined and extending over
the same area on a single support a plurality of
photographic silver halide emulsions a test layer

“of any one of which emulsions coated on 3 trans-
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parent glass support upon.exposure to alightin-

tensity scale for a fixed time between 1/100th and:

1 second and development for 3:minutes at:20° C
in the following developer (1Ia) :

Hydroquinone ... _ . ___.____ grams__ 15
Nimethyl-p-aminophénol” sulphate__do____ 15
Soditmi sulphite, anhydrous.- - do._._ 50
Potassium bromiide. oo do._._ 10
Sodiumi hydroxide. e do-_.-. 25
Soditim thiosulphate, crystals.—___ do._.— 20
Water 7 YU U ces__ 1000

gives a transmltted densn;y at any point.along the.

logioE: axis, over a range of 3.0 starting from the
thieshold "of ‘the characteristic curve beginning
at'a density of 0.1 above fog, at least 10 times the
transmitted” GEnsn:y ‘obtained wheén an identical
test layer of the emiilsion is déveloped for 4
mihutes at 20°C. in the followinig developer (I):

10

20:

p-Hydroxyphenylglycme grams 10
Sodium carbonate crystals oo _ do.._ 100
Water to- — — ces—— 1000 -

the measurements of density being -made at the
same points:on the:logE axis, then without de-
veloping up the latent images so formed in said
emulsions: to visible images. treating an exposed
emulsion to: render it capable of forming latent
image developable by the following developer
(I :

‘Hydroquinone ... _grams: 12
N-methyl-p-aminophenol sulphate..do____ 3
sodium sulphite, crystalse .- do_-__ S0
Potassivim bromide .ol 80 4
Sodium carbonate, crystals. - do____ 150
Watelr 0m e e ces_— 1000

uniformly -exposing to light the so-treated emul-
sion to produce latent image some of which s
developable by the aforesaid developer (III), de-
veloping the uniformly fogged emulsion in-a de-

veloper which-develops the-latent image which is
developable-by -developer (III) -ahd-gives no more
than a- negligible--development of: the negative -

latent image formed by the original ‘exposure

compared with the-positive-image which:is de--

25
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45

veloped then. umformly exposmg to light another.

treated to. render it ¢apable of forming latent
image. developable by the aforesaid developer 111
to.produce latent 1mage some of which is develop-
able by the aforesaid developer (III), and de-
veloping the second uniformly fogged emulsion in
a developer which develops the latent image
which is developable by developer (XII) and gives
no more than a negligible development of the
negative latent image forimed by the original ex-
posure compared with the positive ilnage which is
developed in said second emulsion.

3. The method of producing reversed photo-

graphic images comprising exposing to a lighted

object or image a photographic material com-
prising inseparably combined and extending over
the ‘same ‘area on a single support a plurality of
photographic silver halide emulsions a test layer
of any one of which emulsions coated on a trans-
parent glass support upon exposurée to a light
intensity scale for a fixed time between oo

and 1 second and ‘developmeént for 4 minutes at

20° C. in the following developer (IIb) :
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Hydroquinone .. _____. . o grams.. 12
N-methyl-p- ammophenol sulphate...do.__. 3.
Sodium sulphite, crystals .______._.. do—-.. 90
Potassium bromide .. _______._do____ K
Sodium hydroxide « - _ozoc_o_~ do.~.. 150

i2
Sodium thiosulphate, crystals_ = . &rams... 208
Water 10 oo e i e C0S e 10000

gives a transmitted density at any point glong
the log1oE 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 bitimes:
the transmitted density obtained when an idens-
tical test layer of the emulsion is developed.for
4 mihutes at 20° C. in the following developer (1)

p-Hydroxyphenylglycine ___.__._. grams... 10
Sodium carbonate, crystals ________ déiu.. 100
Water t0 o ¢cs..... 1000:

the ‘measurements of “density being thade &t the:
same points on the logiE" axis, then without:
developing- up the latent images so formed” in-
said emulsions to visible images, tieating anrex= -
posed ernulsion to render it capable of forming:’
latent image developable by the aforessid devel-
oper (I), uniformly exposing to- light' the- 'so=
treated emulsion to form latent imsage sofxe of
which is developable by the aforesaid developer
(1), developing the uniformly fogged emulsion in
adeveloper which develops the latent image which
is-developable by the aforesaid developer. (I).and’
gives no more than a negligible development of
the negative latent image formed by the original
exposure compared with the positive image which-
is developed, then uniformly exposing to light
another of said exposed emulsions which has also
been treated torender it capable of forming latent
image developable by the aforesaid developer-d) -
to produce latent image some of which is develop-
able by the aforesaid developer (I), and develop-
ing the second uniformly fogged emuls10n ina
developer which develops the latent image which
is ‘developable by the aforesaid developer M) ‘and
gives no more than a negligible ‘development of’
the negative latent image formed by the original
exposure compared with the positive image which
is developed in said second emulsion:

4. The method of producing reversed photo-
graphic images comprising exposing to a lighted’
object or image a-photographic material compris—

“ing inseparably combined -and extending over the

same area on g single support a plurality of photo--
graphic silver halide emulsions a test layer of”
any one of which emulsions coated on a trans--
parent glass support upon exposure to a- light

intensity scale for a fixed time between oo

and 1 second and development for 4 minites -at
20° C. in the following developer (1Ip):

Hydrogquinone _ ..o grams.. 12
N-methyl-p-aminophenol sulphate_.do_-_._. 3.
Sodium sulphite, crystals - ____ .. do—.... 90.
Potassium bromide _ . _ . do_._.. 4.
Sodium hyd#oxide e d0s—-_ 150
Soditim thiosulphate, erystals ... do.... 20
Water t0 -l ces-.. 1000

givesa transmitted density at-any point along the.
log1oE 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. min-
utes at 20° C. in the following developer (I):

p-Hydroxyphenylglycine ________ grams_. 10.
Sodium carbonate, crystals . ___. do_ .. 100
Water £0 oo cCS..... 1000

the measurements of deénsity being made at the
same points on the logioE axis, then withott
developing up the latent images so fofred in sald
emulsions to visible images, treating-ah exposed
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emulsion fo render it capable of forming latent
image developable by the aforesaid developer (I),
uniformly exposing to light the so-treated emul-
sion to form latent image some of which is devel-
opable by the aforesaid developer (I), develop-
ing the uniformly fogged emulsion in a developer
which develops the latent image which is devel-
opable by the aforesaid developer (I) and gives
no more than a negligible development of the
negative latent image formed by the original
exposure compared with the positive image which
is developed, then uniformly exposing to light
another of said exposed emulsions which has also
been treated to render it capable of forming latent
image developable by the aforesaid developer (I)

to produce latent image some of which is develop- .

able by the aforesaid developer (I), and develop-
ing. the second uniformly fogged emulsion in a
developer which develops the latent image which
is developable by the aforesaid developer (I) and
gives no more than a negligible development of
the negative latent image formed by the original
exposure compared with the positive image which
is developed in said second emulsion.

5, The method of producing reversed photo-
graphic images comprising exposing to a
lighted object or image a photographic ma-
terial comprising inseparably combined and
extending over the same area on a single
support a plurality of photographic silver hal-
ide emulsions a test layer of any one of which
emulsions coated on a transparent glass support
upon exposure to a light intensity scale for a
fixed timme between g9 and 1 second and de-
velopment for 3 minutes at 20° C.in the follow-
ing developer (IIa):

Hydroquinone e grams.. 15
N-methyl-p-aminophenol sulphate_do____ 15
Sodium sulphite, anhydrous _..____ do.__. b0
Potassium bromide ____ . _____._.do.... 10
Sodium hydroxide ____ do.... 25
Sodium thiosulphate, crystals ______ do.._. 20
Water to _ Z--ccs.-. 1000

gives a transmitted density at any point along
the loguwE axis, over a range of 3.0 starting from
the threshold of the characteristic eurve 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 followmg developer
(I1I) :

Hydroquinone e grams... 12
N-methyl-p-aminophenol sulphate.do....__ 3
Sodium sulphite, crystals .. . .____ do..— 90
Potassium bromide ___ .. .. .. do_._.. 4
Sodium carbonate, crystals __..__... do._.. 150
Water 0 oo ces-- 1000

the measurements of density being made at the
same points on the logwE axis, then without de-
veloping up the latent images so formed in said
exposed emulsions, treating an exposed emulsion
to render it capable of forming latent image de-

velopable by the following developer (I):

p-Hydroxyphenylglyeine ______.___ grams.... 10
Sodium carbonate crystals __.._..__ do.__. 100
Water 0 o i ces-- 1000

uniformly exposing to light the so-treated emul-
sion to form latent image some of which is de-
velopable by the aforesaid developer (I)," de-
veloping the uniformly fogged emulsion in a de-
veloper which develops the latent image which
is developable. by the aforesaid developer (I) and
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gives no more than a negligible developmient: oft
the negative latent image formed by the original:
exposure compared with the positive image which
is developed, then uniformly exposing to light

- another of said exposed emiulsions which has also

been treated to render it capable of forming la-
tent image developable by the aforesaid. devel-
oper (I) to produce latent image some of :which
is developable by the aforesaid developer. (I, and:
developing the second uniformly exposed emul-
sion in a developer which develops the latent

image which is developable by the aforesaid de--

veloper (I) and gives no more than a negligible
development of the negative latent image formed
by the original exposure compared with the posi-
tive image which .is developed in said second
emulsion.

6. The method of producmg reversed photog-
raphic. images comprising exposing to a lighted
object or image a photographic material com-.
prising inseparably combined and extending over
the same area on a single support a plurality of
photographic silver halide emulsions a test layer
of any one of which emulsions coated on a trans-
parent glass support upon exposure to a light in-
tensity scale for a fixed time between g9 and
1 second and development for 3 minutes at 20° C.
in the following developer (I1a):

Hydroquinone _____ . _____ grams.... 15
N-methyl-p-aminophenol sulphate_do.__. 15
Sodium sulphite, anhydrous ______. do-...—. .50
Potassium bromide ___.___ . ______ do_... 10
Sodium hydroxide _icecooeeeaeo do..... . 25
Sodium thiosulphate, crystals ____. do-... 20
Water to oo ces-.. 1000

gives a transmitted density at any point along
the logoE 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:

I :

Hydroquinone ... ____ .. _____ grams__ 12
N-methyl-p-aminophenol sulpha.te do.__- 3
Sodium sulphite, crystals ___.______ do._.. 90
Potassium bromide _______________ do____ 4
Sodium- carbonate, crystals ... do..__ 150
Water t0 e o ces-.. 1000

the measureinents of density being 'made at the
same points on the logwE axis, then without de-

veloping up the latent images so formed in said .

exposed emulsions, treating an exposed emulsion.
to render it capable of forming latent image de-
velopable by -the following developer (I):

p-Hydroxyphenylglycine _________ grams-_ 10
Sodium carbonate, crystals ________ do-... 100
Water to ... S S ces.... 1000

uniformly exposing to light the so-treated emul-

sion to form latent image some of which is de--

velopable by the aforesaid developer (I), devel-

oping the uniformly fogged emulsion in a de-:

veloper which develops the latent image which
is developable by the aforesaid developer (I) and
gives no more than a negligible development of
the negative latent image formed by the original
exposure compared with the positive image which
is developed, then uniformly exposing to light
another of said exposed emulsions which has also
been treated to render it capable of forming la--
tent -image developable by the aforesaid devel-

oper (I) to-produce latent image some of which:
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{s:developable by the dforesaid:developer (I),and:
developing the second:uniformly:exposed emul-
ston:in-a: developer” which :dévelops: the: latent:
image which. is:developable: by the: aforesaid de-
veloper: (I)and:gives no. more than a negligible:
development of the:negative:latent: inmage:formed:
by:the original exposure:compared with the:posi--
tive. image which. is: developed. . in. said secand
emulsion..

-%.. The: method. ‘'of producitg: reversed photo-v
graphic images ‘comprising -exposing:to a lighted
objector.image:a photographic material compris--
ing inseparably: combined and extending over. the:

samerares;on a single support: a:plurality-of pho--
tographic silver halide emulsions:a.testilayer: ofi 3.
trans<-
dight:

any.one of: which emulsions: coated on:
parent glass support upon exposure to
intensity scale for: a..fixed: time:between Hogth

and:I-Second and -development. for 4 minutes at:

20°:€. inr the followingdeveloper. (IIb)

Hydroqmnone ___________________ grams_ . 12
Nimethyl-p-amingphenol sulphate _do- .. 3
Sodmm suiphite, erystals .- ___. Ko { MR 11 &
Potassium bromide oo doi__- &
Sodium ‘carbonate; crystals ... do_.... 150
Sodium thiosulphate, erystals ______do.._. 20,
Water to ___-___________________._‘ccsz. 1000

gives a transmitted densn‘,y at any point along.
the logE axis, over-a range-of 3:0 starting from-
the threshold -of ‘the characteristic ‘curve begin-
ning at-g density of-0.1 gbove fog; at least 5 times
the transmitted density obtained 'when an identi-

cal test-layer of the-emulsion is-developed for 4

) rmnu’ces at -20°-C. inthe followmg deVeloper (ITT)
Hydroqumone SRS, grams_. 12
Nemethyl<p-aminophenol stiiphate _.do..__ = 8
Sodium sulphite, crystals - ______: do..._ . 90
Potassium bromide —_______________db:___ 4

' Sodium carbonate, crystals . ____-_do:__. 20
Water 10 — .. CCSLZ 1000

the measurements.of. density being made: at the-

same points on the logwBE axis, then without
developing up the latent images so formed in said
exposed: emulsions, treating-an- exposed ‘emnlsion

to render it ‘capable of: Forming  Iatent. ithage-

developablé iby the-followine developer M :

p-Hydroxyphenylglycine. —.__—..grams_. ' 10
Sodium carbonate, crystals __..__._. do—-..—. . 100~
Water to L ccs-.. 1000

' uniformly exposing to light the so-treated emul-

sion to form latent image sorre:of which is devel-
opable by the aforesaid develaper (I)., déveloping:

. the- uniformly fogged ‘emulsion: in a..developer.

which ‘develops the Tatent ‘image which is develop--
able by the aforesaid ‘developer (1) and gives

no- more. than a negligible : development -of - the--
negatlve latent image.: formed - by- the. -original-

exposure compared with the positive image which
is developed, then uniformly exposing to light

another-of said exposed emulsions which hasalso
been treated-to renderit-capableof forming latent”
image-developable by the aforesaid developer (1)

te:produce Iatent image:some of ‘which is‘develop~-
able by the-aforesaid developer (1), atid ‘develop~
ing the second uniformly exposed ‘emulsion in g

developer which' develops:the lutent image which:
iszdevelopable by the aforesaid feveloper (L) and-

gives no more:than 'a negligible. developnrent ‘of:

the-hegative latent image iformed b'y the:origital.
exposure corpared with the:positiveimage: whmh o

is developed in:said-second ‘emulsion.
-8, Theé: method of producing  ieveérsed photo-"

g-r;apmc ‘images: comprising exposing tora lighted:
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object ior itnwages: o photographicmiaterial conipriss:
ing inseparably combined:and extending over-the:
same-area-on-a-single support a plurality of phios
tographic silver halide remulsions.a test layer of:

: any-oneof which emulsions: coated .on a. trans:-

parent  glass “support. upon:expaesure. to a:light:
intensityscale forafixed:time between ¥yeth and:
1isecondrand development for 4 minutes:at 20°C
in: thefollowing developer: (IIb) :

Hydroqmnone ___________________ grams... 120
N-methyl-p~aminophenol sulphate __do:-. 3.
Sodium sulphite, crystals . ____ do.... 90
Potassium bromide oo do__._ 4
Sodium-carbonate, crystals. .. ee—_do-_... 150
! sodium thiosulphate, erystals —_.__ do-... 200
Water 60 o e ceso. 1000

gives g-transmitted :dens-ltyf atany. p‘omtvalong the:
logrofi-axis, over 4 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.-chtained: when an:identical:
test layer of .the emulsion is:'developed for.4 min--
utes at 20° C. in-the-following ‘developer: (IIT)::

Hydroguinone ___..._ il grams—.. 12
N-methyl-p-aminophkenol sulphate -_do=___ 3
Sodium suiphite;-crystals . v _nocdon.__ 90"
Potassium bromide-_ ... oo ._~do-___ 4
Sodiiim éarbonate,-crystals . ____ do_-.. 20°
Water B0 e e e ‘ccs.... 1000

the. measurements of. den51ty being: made: at the:
same points on.fhe. logwE axis, then. without-
developing. up the latent.images so.formed in said.

. exposed emulsions, treating an: exposed -emulsion.
" to render it capable of forming latent.image.devel-

opable by the following developer (I):

p-Hydroxyphenylglycine:- .eve oo grams... 10;
Sodium carbonate, erystals. ... .. d0o._.. 100:
Waterto Zoa o ieoecCCS_-. 1000

uniformly exposing to.light.thesso-treated emul-
sion to.formrilatent imagersomeof which is :dével- -
opdhle by the aforesaid. developer. (I).,.developing
the uniformly. fogged .emulsion..in..a..developet.

* which develaps thelatent image which.is.develop~-

able by the aforesaid déveloper. (I) and. gives no.
more than anegligible dévelopment of ‘the nega~--
tive Tatent image formed by the original exposure-
compared with the positive image which.is .devel-

oped, thén uriformly exposing to.light.another of.
said ‘exposed emilsions which tas alSo been.
treated to render it capable of forming latent
inrage developable.by-the -aforesaid developer: (L)
to producedatent image some of which is-develop--

" alile by theraforesaid developer (I), and develop--

ing the.second uniformly. .exposed emulsion ina-
developer .which .develops ithe:latent itmage ‘which
is:developable. by.the aforesaid developer-(I)::and:
gives no more than a.negligible development of
the megative latent image formed Hy ‘the original”
exposure’ combared ‘withthe positive:image which®
is developed in’ said ‘second emulsion..
‘ CEDWARD BOWES KNOTT.
,GUY"WILLTAM WILLIS. STEVENS:.
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