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Improvement in Differential Treatment of Photographic Images
in Diiferent Depths of an Emulsion.

We, Trcuniconor Morion PICTURE
CoRPORATION, a corporation of Maine,
United States of America, of 110, Bro.k-
line Avenue, Boston, Massachusetts,
United States of America, assignees of
Leovarp Taompson TROLAND, a citizen of
the United States of America, of 110,
Brookline Avenue, Boston, Massachusetts,
aforesaid, do hereby declare the nature of
this invention and in what manner the
same is to be performed, to be particu-
larly described and ascerfained in and by
the following statement:—

The present invention deals with a
method of treating photographic films
bearing different photographic images in
different depths of a single emulsion.
These so-called monopacks may, for in-
sbance, contain an image representing one
colour aspect of a scene in the top stratum
of the emulsion while a corresponding
image representing another color aspect
is recorded in a stratum next to the sup-
port of the emulsion.

According to the present invention, the
images contained in a film of this nature
are exactly and easily differentiated for
purposes of printing positives therefrom or
for using them directly as colored com-
posite pictures, by first subjecting the film
to the action of an oxidizing subsbtance
having a certain speed of penetration and
then interrupting the action of the oxid-
izer with a so-called stopper consisting of
a reducing agent having a speed of pene-
tration greater than that of the oxidizer.

It has previously been proposed to treat
films bearing a plurality of images in one
emulsion with solutions adjusted as to
time of action and concentration so that,
for instance, the upper image of an emul-
sion containing two images is chemically
changed without a substantial change of
the lower image. Serious difficulty is
ordinarily found in such procedures in re-
stricting the action to the top image.
However, we have found that s complete
limitation of the change to the . upper
image can be accomplished by the follow-
ing procedure.

Ordinarily the images are complemental
color aspects, one representing e.g. the red,

and the other the green aspect of the ob-

[ Price 1/-]

ject-field. The images may be formed by
printing from complemental negatives, one
negative being printed from the front and
the other from the back or by using special
film, both exposures may be made simul-
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taneously from one side, as well known in -

the art. Affer the images are formed they
are subjected to the action of an oxidizing
solution capable of changing the hereto-
fore uniform character of the images in

such a manner, that after treatment with

this solution, one record differs from the
other as to density, color, or other chaxr-
acteristics.  This solution, having a cer-
tain determinable speed of penetration, is
permitted to act upon the emulsion until
the change effected by if reaches the divid-
ing” region between superposed images is

reached, as, for instance, the dividing-

region between the upper image and the
lower image of the monopack. Then, in
order to limit the action exactly and with
certainty to- the part of the emulsion
above this region, we subject the emulsion
at this stage of the process to the action
of ‘a reducing agent which will effectively
counteract the action of the  oxidising
solution, but which penetrates the emul-
sion considerably quicker than the first
solution. The application of this second
substance will almost immediately stop the
action of the first solution and limit it to
the ‘layer above the dividing region men-
tioned above.
of the firgt solution can be definitely con-
trolled and the images differentiated
without running the risk of interrupting
the differentiating process either too soon
or too late. The images, having now a
different chemical character, can be
treated in any desired manner for the pur-
pose of obtaining pictures in natural
colors and consisting of the records which
were originally of the same character.
Although various differentiating and
stopping substances may be used to carry
out our method, we have found that the

following specific process is very well

suited for this purpose: Assuming the two
images to be in the form of metallic
gilver, we first place the film in a bleach
consisting of an oxidizing agent as for in-
stance cupric bromide or a strong solu-
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In this manner the action.
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" _iodide. -

tion of- 1odme in po’cassmm Iodlde - The ~ further sepalatlon of the images need not

_oxidising agent as for example the iodine
Vsoluf;lon is allowed to act until the upper-
“image is -completely converted into silver
‘The- film- is ‘then: immediately
" immersed in an apprommately 109 solu-
This solution -

tion of sodium. bisulphite.

- penetrates the emulsion at a rate much
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“manner:

-more rapid than that which characterizes

‘the iodine solution, and renders the latter

-~ completely inactive before it has time to
reach the i image in the stratum next to the
- base.

¥ using - cupric - bromide as a
‘bleaching - agent, sodium . bisulphite may

be used as & stopping agent, as with iodide, -

or ammonia ean be used mstead
" Among other practical applications, this
specific method - permits a differential

~ coloring of the two images in the followmg
‘The- upper image is left in the’

form of silver iodide and the lower image

- in the form of the original metallic silver.
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If the film is now placed in a solution of
potassium ferneyam&e the latter will
convert the lower image into silver ferri-
cyamde “without appreciably affecting the
upper image. The lower image can now
be-toned blue by immersing the film in
ferric sulphite; or another appropriate

-iron compound, while the upper image can
be dyed, for instance, by placing it info
~ a solution of safranine fuchsin or other
- red dye having an affinity for silver

85

iodide. -

Tt will of course be understood that our
method may be applied $o emulsions con-
taining more than two images and that the
above-described - embodirhent of “our in-
vention is only one of any number of pos-
sible embodiments making use of an oxid-

- ising compound cha,ngmg the character

of a photographic image and of a stopping
réducing compound-having a greater pene-

B trating speed than the active compound.
It is furthelmore understood that the

necessarily be accomplished by coloring
them in the manner - as described above,

- but by coloring them according to any one

of the numerous methods known in the arb

-for this purpose, or by any other appro-
priate expedient as, for example, by mak-

ing auxiliary positives before and after
the differentiating process, or in any other
convenient way according to the purpose

" for which the-color records are to be used.

- Having now particularly: described and
ascel’ﬁamed the nature of our said mven—
fion, and in what manner the same is to
be performed, we declare that what we
claim ig:—
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1. The method of dlfferentlally tleatmg .

images superposed in different depths of
an emuIsion, which -comprises subjecting
an emulsion to the action of an oxidising
substance having a certain speed of pene-
tration and interrupting said action upon
reaching the desired depth by subjecting
the emulsion to the action of a- reducing
agent having a speed of penetration
gleatel than that of said oxidising sub-
stance.

2. The method according to claim 1 -

further characterized in that the first sub-
stance comprises a strong solution of iodine
and the second. substance a solution of bi-
sulfite.

8. The method according fo elaim 1

further characterized by differentially
coloring the bleached and unbleached
images.

4. The method having any one or more
of the novel cha1acter1stlcs herein de-
scubed

) Dated the 27th day of July, 1931.
: WM. BROOKES & SON,
No. 1, Quahty Court, Chancery Lane,
London, W.C. 2,
Chartezed Patent Agents.

' 'Abmgdon Prmted for Hls ‘\Iajesty’s Stanonery Oﬁ‘ice, by Burﬂ'ess & Son.

[Ws, 8030.—50/5/1938.
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