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This invention relates to methods of forming
images of dichroic materials, i. e., materials such
as iodine, which plane polarize light when sup-
ported by, or suspended in, a suitable molecularly
oriented plastic carrier, and to methods of pro-
ducing said image in such carriers.

It is cne object of the present invention to
provide a novel method of producing images in
polarized light, which images are known as “vec-
tographs” and, more specifically, to provide vec-
tographs which are reproductions of photographic
images.

Another object of the invention is to provide
a novel method of so transforming an image
produced by exposing and developing a photo-
sensitive emulsion as to produce a corresponding
image in a dichroic material. ,

Tt is a further object of the invention to pro-
vide a novel method of chemically transform-
ing a latent image, obtained by exposing a silver
halide emulsion, to an image in iodine,

Further objects of the invention are the pro-
vision of a method of conventionally exposing a
silver halide emulsion and thereafter subjecting
said emulsion to a plurality of novel chemical
transformations whereby iodine replaces the ex-
posed silver halide particles of the original emul-
sion; the provision of a novel method of effect-
ing the desired chemical transformation from a
photosensitized silver halide to iodine whereby
the iodine image is sharply and clearly defined;
the provision of an oriented sheet of plastic, such
as polyvinyl alcohol, adapted to render an iodine
stain. dichroic, surfaced with or containing 2
conventional silver halide emulsion, as for ex-
ample of gelatin, or acting as the protective col-
loid ‘for the silver halide, and the use thereof
in carrying out the novel transformation of the
inventicn to obtain a corresponding dichroic
image; and the provision of a novel method of
obtaining an iodine image in an unoriented ma-
terial and of transforming said image to a molec-
ularly oriented plastic carrier, as by a surface-
to-surface contact, for the purpose of producing
a corresponding dichroic image in said carrier.

Other objects of the invention will in part be
obvious and will in part appear hereinafter.

~ The invention, accordingly, comprises the sev-
eral steps and relation of one of said steps with
respect to each of the others, which are eXem-
plified in the following disclosure and the scope
of the application of which will be indicated
in the claims. . : . o

For a fuller understanding of the nature and
objects  of the invention, reference should be

28 Claims. (CIL 95—5)

2.
had to the following detailed description taken
in connection with the accompanying drawing
wherein ’

Fig. 1 is a schematic view of a photographic
element used with the invention after exposure
and development thereof to effect image forma-

" tion therein; and - :
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Fig. 2 is a schematic view of the element shown
in Fig. 1 after further processing thereof,

This invention contemplates the production of
a predetermined image, or the like, by the trans-
formation of a portion of a layer of non-polar-
izing material to a polarizing area, whereby said
image is obtained in polarized light. In accord-
ance with the invention an emulsion of a photo-
sensitive material, such as a silver halide, is
exposed and then developed and converted in a
novel manner to form the desired image in
iodine.

In one method comprehended by the inven-
tion, the exposed silver halide is so developed
as to form in situ with the silver image a sec-
ondary image, which secondary image is then
subjected to a novel chemical transformation
and converted thereby into the corresponding
jodine image. At some stage in the transforma-
tion prior to the formation of the iodine image
the silver and silver compounds are preferably
removed. i

In a preferred form of the invention, the silver
halide emulsion consists of a sheet or layer of
oriented plastic, which plastic is of such char-
acter that iodine is adapted to produce therein
a light-polarizing stain.  In another form of the
‘invention -the oriented plastic sheet, instead of
forming part of the photosensitive emulsion from
which the silver image is obtained, may consti-
tute a base or a support for a conventional sil-

‘ver halide emulsion, as for example of gelatin,

the jodine which forms the image migrating
from the gelatin into the plastic sheet. In still
another form-of the invention, the silver halide
emulsion may comprise a suspension of ‘the
silver halide in a mixture of gelatin and poly-
vinyl alcohol. It is also to be understood that
other transformations of a latent image - formed
by exposure of 2 silver halide -emulsion to an
jodine image, are within the scope of the inven-
tion, as for example, a photosensitized conven-
tional paper print may have the latent image
converted to an iodine image, in accordance with
the processes of the invention, and the iodine
image may then be imprinted by a suitable trans-
fer process on a sheet of oriented plastic to pro-
duce in. said sheet a dichroic image.
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In the preferred embodiments of the present
invention, the mclecularly oriented carrier in
which the dichroic image is formed is a sheet
of transparent, high molecular weight polymer
adapted to form a dichroic sorption complex with
iodine, said sheet preferably containing hydroxyl
groups, and examples of suitable polymers are

polyvinyl alcohol, partially hydrolyzed polyvinyl -

acetals and polyvinyl alcohol esters, and regen-
erated cellulose. Of the materials falling within
this class the preferred material is polyvinyl al-
cohol and images formed in properly prepared
sheets of that material possess the highest di-
chroism and hence are more suitable in the pro-
duction of dichroic images.

In order to cobtain the best results with respect
to dichroism in the images of thé présent inven-
tion, at least one layer of molecules of the plastic
carrier should first be oriented to substantial
parallelism. This may be conveniently accom-
plished by seftening the -sheet, as for example
by subjecting to heat and then stretching or
extending the sheet until suitable orientation-of
the molecules has been obtained. In the case
of polyvinyl alcohol, a sheet formed by casting
may be placed in satlsfactory condltmn for the
formation of dichroic images therein by sub-
jecting the sheet to mechanical stress, as for
example by stretching in a uniform direction
until the molecules therein are sufficiently
oriented. A stretch of from two to six times
the original length of the sheet produces gocd
result. Alternatively, the surfiace molecules of a
sheet -of polyvinyl alcohol may be ‘oriented, as
by application of linear frictional force thereto,
without orienting the molecules throughout the
remainder of the sheet.

Where the entire transformation of a latent
silver-halide image to an iodine image is effected
in a molecularly -oriented plas’mc carrier, the
.carrier -is preferably -one which mainfains its
orlentatlon and is stable throughout the steps
-comprising the novel process of the invention.
‘Polyvinyl alcohol the preferred material for the
plastic. -carrier, is stable in, and is -permeable
by, the- solutlons Wthh convert and transform
-the -latent silver halide image to the dichroic
image of iodine.
-atively insoluble in- said solutions so that a sharp
jdlchrom image is obtained despite the several
transforma,tlons which “constitute the. novel
‘process of the 1nvent10n

The -plastic carrier in any of the ‘processes
‘comprehened by the. present invention .may be
supported on a- sheet of a transparent plastic,
-as for example a cellulosm plastic, such as cel-
-Iulose “acetate and cellulose nitrate, or-a vinyl
compound, such -as the vinyl acetals, vinyl ace-

“tate, vinyl chloride, the vinyl acetate~vinyl clilo-

‘ride  copolymers, or a condensation type super-
‘polymer, such -as ‘a polyamide or nylon type
plastic. = Cellulose acetate is a preferred material
for the support and to forim the most satisfac-
tory ‘material -for the dichroic. image there is
‘bonded -to at least one -face-of a sheet of said
acetate, -a-sheet of moleculamy oriented polyvinyl
.alcohol having-a hydroxyl content, preferably in
eXCESS- of 50%, said polyvmyl a,lcohol sheet being
~“uniformly oriented throughout its .entire thmk~
ness.

The - followmg description of the 1nvent10n is
-given by way of example in connection with a
:material having-a- silver halide suspension in an
oriented vlastic -carrier ~on -only -one  sufbface
thereof whereby a single image in polarized light

4

is obtained. It is to be expressly understood,
however, that the process is equally applicable
to the formation of dichroic imagss on a material

“having both of its faces molecularly oriented and
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Polyvinyl alcohol is also rel-
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constituting part of, and supporting on both
of its faces, silver halide suspensicns adapted to
provide desired images. The images may be of

the same object and may bear a predetermined

relation to one anocther, For example, one may
be the left eye image and the other the right
eye image of a stereoscopic pair, and the direc-

-tions of the molecular crientations of the plastic

layers carrying said images may be at substan-
tially right angles to one another so that an
observer ‘of the iodine images, provided with a
pair of suitably oriented analyzers, may have
only the left eye image rendered visible to his
left eye and only the right eye image to his
right eye, whereby the object is seen stereo-
scopically.

In accordance with one method -of carrying
out the present invention, a silver halide emul-
sion is exposed and is thereafter developed to
produce a silver image, the develobment being
effected in a novel developing sclution which
gives, in addition to.said silver image, an in-
soluble oxidation by-=product which forms a sec-
The
oxidation by~product forming this secondary
image is inscluble and Stable, not only in the
developer, but also in the bleach solution or
solutions wherein, &s a next step in the process,
the silver is preferably transformed to a soluble
compound and then removed by dissolution in -
a suitable solvent.  This is preferably performed
in a single solution but may bé carried out in
two. solutions, The oxidation by-product forming
the insoluble secondary image has g sufficiently
high ox1dat10n potential to release lodine from
an lodide in the :presence of a suitable releas-
ing medium, such as an -acid or other solvent
for the secondary image, so that after the bleach-
ing which rémoves the silver and the silver salts,
the oxidation’ by-product’is reacted with .an

iodide- in the presence of -said medium, releasmg

iodine. ‘The released icdine replaces said pro-
duct and forms the desired image. In instances
wherem the iodine is formed in-a gelatin layer
coated on or supported by a molecularly oriented

plastic in face-to-face centact therewith, the

iodine -en formation will migrate from the gelatin
into the plastic to form the desired. dichroic image
in the latter.

The reduction ploduct of the 1eact10n of the
insoluble secondary image.and the iodide wherein
the -iodine :image is formed, is preferably sohible
in the iodide solution. If said product is in-
soluble in said solution. it may be removed by
washing the .print in a further solution in which
the iodine is relatively insoluble .and in which
the reduction product is relatively highly soluble.
However, the removal of the reduction product
-is:required only if the carrier for the silver halide
is:an oriented :plastic, i.-e., if the dichroic image
is being formed directly m the carrier for the
photosensitive: emulsion. If ‘the carrier is an
unoriented material, such as a paper print, from
which the -iodine is to be ‘fransferred to an
oriented plastic surface or sheet, the transfer of
iodine to - said oriented plastic can. be effected
-without - removing the reductioni product of the
iodine-forming reaction.

It will now be apparent that the- selectlon of
“the materials for cafrying out the instant inven-
tion, such as the developer solution and the bleach
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Solution, must be made in the light of the prop-
erties of both of said solutions and that the selec-
tion of any one will render available a great num-
ber of materials for the other. It is only neces-
sary that a selected developer give an insoluble
secondary image having the required oxidation
potential and that the bleach bath, or baths, be
selected in relation to the oxidizing product of
said developer as to bleach the silver image and,
if desired, remove the silver salts without affect-
ing the secondary image comprising said product.
These conditions may be satisfied by a large num-
ber. of developer solutions and bleaching baths.
Althotuigh the reducing agent for converting the
silver halide to silver and producing the second-
ary image. of an inscluble oxidizing agent may
constitute the only reactive ingredient of the de-
veloping solution, an accelerator may be incor-
porated in the developing scolution, as well as a
restrainer, provided that said reducing agent is
selected to give an oxidation by-product which
is: insoluble in whichever of said materials is
added to the developer solution.

A suitable reducing agent for the novel de-
veloping step of the invention is p-dimethyla-
minophenol, which reduces the exposed silver
halide and gives an oxidation by-product that is
insoluble in the developer and has a high enough
potential to release iodine from an iodide. Other
suitable reducing agents are pyrocatechin, tolu-
hydrogquinone, 4-4’'-dihydroxy diphenyl, mono-
chlorohydroquinone, dichlorohydroquinone, 2-5
dihydroxydiphenyl, acetyl-p-aminophenol,  p-
benzylaminophenol, and 3-4 dihydroxy diphenyl.

Each of these reducing agents is preferably used’

in a developing soluticn. which is alkaline: ' To
remove the silver and the silver salts without af-
fecting the oxidation by-product, a preferred
bleach for use in connection with all of the above
specified developers consists of an agueous solu-
tion of a mixture of potassium ferricyanide and
ammonium .thiocyanate. The potassium ferri-
cyanide acts to transform the silver to a salt solu-
ble in the ammonium thiocyanate. Other com-
-pounds known in the art for transforming the
silver to soluble silver salts, such as sodium ferri-
cyanide, may be used together with other known
solvents for said salts, such as sodium and potas-
asium thiocyanate, provided that none of the
compounds so formed or solutions therefor, react
with or dissolve the secondary image. The com-
- pound for transforming the silver to a soluble
silver salt is preferably used in the same solution
with the solvent for said salt, provided . there is
no undesirable interaction between said com-
pound and said solvent.

The iodide solution wherein the iodine is re-
leased to form an iodine image preferably com-
prises potassium iodide and hydrochloric acid,
although other iodides, such as sodium or am-
monium iodide, and other acids, such as acetic
or maleic, or other solvents for the secondary im-
age, sucli as methanol, ethanol and acetone, may
be used to equal advantage.

In the above-described method, the compound
which gives the insoluble secondary image is
formed as a direct oxidation by-product of the
reaction whereby the silver halide is converted to
silver. 'In an alternative form of the invention

the novel developing step for obtaining the in- ..

soluble secondary image of the desired oxidizing
‘potential is carried out by using in the develop-
ing solution a compound for developing the silver
‘halide to give a silver image and a coupler which

reacts with the by-product of the reduction of the

6

silver halide to form the desired secondary.image.

A suitable developing solution for this purpose

comprises para-amino-diethylaniline as the re-

ducing agent, for the silver halide, and ortho cresol
5 as the coupler. The print is then preferably
bleached and the silver salts are removed and a
suitdable bleach for this purpose is an aqueous
solution of a mixtire of potassium ferricyanide
and potassium thiocyanate. The secondary im-
age is'then reacted with an iodide in the:pres-
ence of an acid to form the iodine image. In the
practice of the above method, it is to be under-
stood that the coupler may be contained in the
silver halide emulsion.

It is also to be understood that the invention
comprehends any process wherein a latent -im-
age, produced by the exposure of a silver halide,
is transformed or “converted to, or causes the
formation of, an image comprising a compound
which releases iodine from an iodide in a solution
containing a solvent for said compound such, for
example, as an acid.

The following examples of the ‘novel ‘process
of the present invention are given for purposes of
illustration, but it is to be expressly understood
that the proportions, temperatures and t1mes may
be varied within wide ranges and that the In-
gredients may also be varied, as specified herein-
above and as will now be apparent to those skilled
in the art.

10
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Example» 1

A layer or sheet of molecularly oriented poly-
vinyl alcohol containing, or supporting, a silver
halide emulsion and mounted on-a suitable sup-
porting sheet of cellulose acetate, is exposed ahd
is then immersed in a developmg solution con-
sisting of:

35

p-Dimenthylaminophenol . ______
Sodium hydrox1de __________________ do_.__. 1
Water . o i c. ¢-~ 100

Immersion in the above solution for approxi-
mately one to two minutes gives good results and
45 the ‘developer is preferably maintained at ap-
proximately room temperature during this step
of the process. 'The print is then washed and
immersed for approximately one minute in a
solution for bleaching the silver image and for
50 removing the silver salts which solutlon consists
of

40

Potassmm ferricyanide ... grams--. -3

Ammonium thiocyanate_.—-—_.______ do-_.- 34
Water T e ¢..c—- 200

The print is then washed and placed in an acid
-solution of -potassium iodide consisting of: -

Lo c. c.
‘Potassium iodide, 10% solution.. . __..___.___ 100
25

60 Hydrochloric acid, 2N solution. ... . ...
for approximately 30 seconds.. -

.1t is preferable to immerse the print in a final
fAxing bath, which bath contains boric acid, to
65 stabilize the dichroic image. The fixing bath may
also contain sodium sulfate to prevent softening
of the plastic sheets, potassium iodide to provide
“a, control for the color of the image, and in sonie
1nsta.nces a Wweak solutlon of sodlum thlosulfa.te

0. . Ezample 2

A layer or. sheet of molecularly or1ented poly-~
vmyl alcohol containing, or supporting, a silver
halide emulsion and mounted on a suitable sup-

75 porting sheet of cellulose acetate, is exposed and
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7
is then: 1mmersed ina developmg solutlon .con«
sttmg ‘of: L .

~Am1n0d1ethylan111ne hydrochlo-

“ride LTl grams_. 1
0-Cresol ..__ e m i do---- 0.5
Sodium hydroxide..____ . _____.__. do___. 0.5
Water.; _____________________________ c. c—- 100

After 1mmers1on in the above solution for ap~
proximately. one to two minutes, the print is sub-
jected to the several: steps of the process de-
scribed in Example 1 as following the developing
of the latent image.

Ezample 3

~The: molecularly - oriented polyvinyl alcohol
layer or sheet.of Example 1 is treated in the same
way -as disclosed in Example 1 except. that the
silver image is bleached and the silver salts are
removed in a solution consisting of:

- : o - c. ¢
Potassium ferricyanide, 10% solution.___._... 80
20

Sodlum thiosulfate; 25% solution_.__._..__
o Exa,mple 4

: The method descrlbed in Exambple 1 is followed
except that the developmg so_lutlon consists of:

Pyroeatechin _ . __ . ______.__ grams__ -3
Potassium bromide__ ... - s (s T 71
Sodium thiosulfate, 209% solution______ c.c-— 80
Wb e c.c_. 100
Sodlum hydroxide, 15% solution______ c.co- 12

E:cample 5

.Thejmethod described in mxample 1 is-followed
except that-the developing solution consists of:

Toluhydrogquinone ... ... ____ grams._. Y

Potassium bromide_ . _________ do_.-_ 24

Sodium hydroxide. .. . .- ________ do____ 1

Water D R, el e c.c_—- 100
o - Exzample 6

The method described in Example 1 is followed
except that the developmg solution consists of:

'3-4 dihydroxydiphenyl. __._________ grams.. . 1

Sodium hydroxide ... . _____do__._ . 1

Water__“_, _________________________ c. c-- 100
: Emample 7

~If the silver halide emulsion of Example 1 is
silver chloride, the method of said example may
be carried out with the followmg developmg
solution: : , :

4.4/ dlhyuroxydlphenyl__;;; _____ Clgramsi_ 1
Sodium ‘hydroxide, 3% solution-___._.__ c.c_. 100

- It ‘will ‘be noted that in every ‘example ‘given

above it is contémplated’ that the iodine image
‘will be formed in-a sheet of & high polymer which
is-molecularly -oriented. ™~ It is -conceivable -that

‘the novel transformation of a latent silver halide

image to an iodine image, in-accordance with the
Jresent invention, may be useful in connection

‘with other processes than the formation of /di-

.chroic 'images and, accordingly, it “is expressly

understood that unlessthe clains so specify, they -

‘are not limited to the. formation of an iodine
imagein 'a ‘carrier ‘which is molecularly. ‘oriented.
"By way of understandmg the heretofore de-
‘seribed practices, Figs. ‘1 and 2 ‘schematically

show a photographic -element during various:

stages of processing. The element shown in Figs.
-1:and-2"comprises -a suitable- support 19 for-an
‘image- carryinglayerl. Fig.:1'portrays a photo-
‘graphic -element” which” ‘has -an image- carrying

b
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2 condition following the exposure and develap=
ment. of the layer:in accordarice with the teach-
ings .of the: invention -to provide -an:image 12
therein comprising silver-and:an oxidizing agent.
Fig. 2 discloses the element after further treat-
ment, as by the hleaching procedure heretofore
set- forth, to remove ‘the silver and 'to leave .an
image formed only of an oxidizing agent, the
same being mchcated by the reference character
16, :

From the foresromg descrlptlon 1t will be ap-
parent to those skilled inthe art that if the layer
if is a molecularly -oriented carrier, treatment
thereof. with .a suitable iodide .solution. will .re-
piace the:image 4 formed of the oxidizing agent
with iodine.  In the event that the layer 1. is
gelatin and the.support {8 is molecularly oriented
plastic, iodine released from a  solution:.of :an
iodide by the oxidizing agent will form a :light-
polarizing image in iodine in the plastic.support.
Also, if the layer 4f represents a conventional
papeéer print in which an image {4 comprising an
oxidizing agent has been formed, it may be used
in the described transfer process to provide a
light-polarizing image in- molecularly oriented
plastic material:when brought into contact there-
with and treated in the manner already set forth.

As hag been previously stated, the foregoing
description is illustrative only of operative em-~
bodiments of the present invention. It must be
emphasized that each step therein is a variable
and that none of the’ingredients, times, or pro-
portions for any step or solution are critical ex-
cept insofar as they may be made so by the other
The specific examples given comprise
operative embodiments:-of the invention with
which. excellent vresults have been obtained.
However, considerable varigtion is possible in vir-
tually -any degree thereof, and one.or -more 5o~
lutions or steps can be compensated for in the
other steps. It is, accordingly, obvious that no
set rules can be given and it would be difficult,
if not impossible, even to.set outsmle hmlts on the
ranges of variation.

It is‘to be understood that the term “relatively
water-insoluble” as utilized in the claims in ref-

-erence to the carrier for the silver image refers

to an insolubility such as will prevent water solu-

-tions from appreciably dissolving said-carrier in

60

65

60

the time in which the reactions transforming the

silver halide 1mage to the 10d1ne 1mage take

place. )
Sinece certain changes may be made in carry-

ing-out the-above process without departing from

‘the scope of the invention, it is intended that all

matter contained in the above description shall

e mterpreted as 111ustrat1ve a,nd not. 1n a 11m1t- :
‘mg sense.

~It is also to-be understood that the following

f:clalms are intended to cover all the generie and
‘specific features of the “invention herein de-

" “scribed, and all statements of the scope of the in-

70

vention which, ag a matter of Ianguage mlght be

o5 ,sa,ld to fall therebetween.

What is claimed is:
1. The rdethod. of producmg a, dlChI‘OlC image,

"whlcn comprises’ photos =exposing ‘g silver halide
"suspénsioti to prodilce 4 latent. image, .develop-
ing said latent image to. form .an ifage compris-
tlng 2, Waters -insoluble. oxidizing agent. having an

atlon potentlal sufficiently “high ‘to release

-lodine from an iodide, reacting the image com-
‘prmng said OXIdlZlng’ agent with an iodide in the
-presence -of “a, solvent “for ‘said oxidizing agent

Jayer:initially sensitized: with-silver halide and-in<7s ~whlch -dissolves the latter and causes it to release



2,409,959

9

jodine from the iodide, and having present at
some stage during the release of said iodine, in
a, position to receive said iodine, a layer of mole-
cularly oriented high polymer which forms a di-
chroic sorption complex with jodine.

2. The method of producing a dichroic image,
which comprises photo-exposing a silver halide
suspension to produce a latent image, develop-
ing said latent image to form an image compris-
ing silver and a water-insoluble oxidizing agent
having an oxidation potential sufficiently high
to release iodine from an iodide, reacting said
image with a bleaching agent for silver which is
inert to said oxidizing agent, reacting the image
comprising said oxidizing agent with an jodide
in ‘the presence of a solvent for said oxidizing
agent which dissolves the latter and causes it to
release iodine from the iodide, and having pres-
ent at some stage during the release of said
iodine, in a) position to receive sald iodine, a
layer of molecularly oriented high polymer which
forms a dichroic sorption complex with iodine.

3. The method of producing a dichroic image,
which comprises photo-exposing g silver halide
suspension to produce a latent image, develop-
ing said latent image to form an image com-
prising silver and a water-insoluble oxidizing
agent having an oxidation potential sufficiently
high to release iodine from an jodide, reacting
said image with a bleaching agent for silver
which is inert to said oxidizing agent, removing
the silver compounds from said carrier in a solu-
tion in which said oxidizing agent is relatively
insoluble, reacting the image comprising said
oxidizing agent with an iodide in the presence of
a solvent for said oxidizing agent which dissolves
the latter and causes it to release iodine from the
iodide, and having present at some stage during
the release of said iodine, in a position to receive
said iodine. a layer of molecularly oriented high
polymer which forms a dichroic sorption com-
plex with iodine. )

4. The method of producing a dichroic image,
which comprises photo-exposing 2 silver halide
suspension to produce a latent image, transform-
ing said latent image. by reaction with a devel-
oper and a coupler to an image comprising silver
and a water-insoluble oxidizing agent having an
oxidation potential sufficiently high to release
jodine from an iodide, reacting said image with a
bleaching agent for silver which is inert to said
oxidizing agent, removing the: silver compounds
from said carrier in a solution in which said
oxidizing agent is relatively insoluble, reacting the
image comprising said oxidizing agent with an
ing agent which dissolves the latter and causes it
to release iodine from the iodide, and having
present at some stage during the release of said
iodine, in a position to receive said iodine, -a
1ayer of molecularly oriented high polymer which
forms a dichroic sorption complex with iodine.

5. The method of producing a dichroic image,
which comprises photo-exposing a silver halide
suspension to produce a latent image, developing
said latent image to form an image comprising
a water-insoluble oxidizing agent having an oxi-
dation potential sufficiently high to release iodine
from an iodine, reacting the image comprising
said oxidizing agent with an iodide in the pres-
ence of an acid whereby iodine is released, and
having present at some stage during the release
of said iodine, in a position to receive said iodine,
a layer of moleclularly oriénted high polymer
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which, forms s dichroic -sorption complex with
iodine. ; o
' 6. The method of producing a dichroic image,
which- comprises photo-exposing a silver halide
suspension to produce a latent image, developing
said latent image to form an image comprising
silver and a water-insoluble oxidizing agent hav-
ing an oxidation potential sufficiently high to re-
lease iodine from an-iodide, reacting said image
with a bleaching agent for silver which is inert
to said oxidizing agent, reacting the image com-
prising said oxidizing agent with an iodide in the
presence of an acid whereby iodine is released,
and having present at some stage during the re-
lease of said iodine, in a position to receive said
iodine, a layer of molecularly oriented high poly-
mer which forms. a dichroic sorption complex
with iodine. o

7. The method of preducing a dichroic image,
which comprises photo-exposing g silver “halide
suspension to produce a latent image, developing
said latent image to form an image comprising
silver and a water-insoluble oxidizing agent hav-
ing an oxidation potential sufficiently high to re=
lease iodine from an iodide, reacting said image
with a bleaching agent for silver which is inert
to said oxidizing agent, removing the silver com-
pounds from-said carrier in a solution. in which
said oxidizing agent is relatively insoluble, re-
acting the image comprising said oxidizing agent
with an iodide in the presence of an acid where-
by iodine is released, and having present at some
stage during the release of said iodine, in a.posi-
tion to receive said iodine, a layer.of molecularly
oriented high polymer which forms.a -dichroic
sorption complex with iodine. PR

‘8. The method of producing a dichroic image,
which -comprises photo-exposing a silver -halide
suspension to produce a latent image, transform-
ing said latent image by reaction with a devel-
oper and a coupler to an image comprising.silver
and a water-insoluble oxidizing agent having an
oxidation potential sufficiently high to release
iodine from an iodide, reacting said image with
a bleaching agent for silver which is inert o said
oxidizing agent, removing -the silver compounds
from said carrier in a solution in which said
oxidizing agent is relatively insoluble, reacting
the image comprising said.oxidizing agent with
an iodide in the presence;of an acid whereby
iodine is released, and having present at some
stage during the release of said iodine, in a posi-
tion to receive said iodine, & layer of molecularly
oriented high polymer which forms & dichroic
sorption complex with iodine. Lo

9. The method of producing a dichroic image,
which comprises providing a photosensitive silver
halide suspension in a relatively water-ingoluble
carrier comprising at least a layer of a permeable
molecularly oriented . high polymer having an
affinity for iodine and adapted to form a dichroic
sorption complex therewith, said layer support-
ing said silver halide suspension, photo-exposing

5 the silver halide to produce a latent image, devel-

oping said latent image to form an image com-
prising silver and a water-insoluble oxidizing
agent having an oxidation potential sufficiently
high to release iodine from an jodide, reacting
said image with a bleaching agent for silver
which is inert to said oxidizing agent, removing
the silver compounds from said carrier in 2 solu-
tion in which said oxidizing agent is relatively
insolublé, and reacting the image comprising said
oxidizing .agent with an iodide in the presence of
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an acid whereby. iodine is released to form the
image in iodine. L

10, The method of producing a dichroic image,
which comprises providing & photosensitive sitver
halide suspension in a relatively water-insoluble
carrier comprising at least s, layer of a permeable
molecularly oriented high polymer having an
afiinity for jodine and adapted to form a dichroic
sorption.complex therewith, said layer supporting
“said-silver halide suspension, photo-exposing the
silver halide to produce a latent image, trans-
forming said latent image by reaction with a de-
veloper and a coupler to an image comprising
silver and a water-insoluble oxidizing.agent hav-
ing .an oxidation potential sufficiently high to re-
lease iodine from an icdide, reacting said image
with a bleaching agent for silver which is inert
to said oxidizing agent, removing the silver com-
pounds from. said carrier in a soluticn in which
said oxidizing agent is relatively insoluble, -and
reacting the image comprising said . oxidizing
agent with an iodide in the presence of an acid
whereby iodine is released to form fhe image in
iodine. o

- 11." The method of producing g dichroic image,
which comprises providing a photosensitive silver
halide suspension in a carrier having at least the
layer which supports said suspension formed of
a molecilarly oriented. polyvinyl alcohol, photo-
exposing. the silver halide to prodiice a latent
iniage, developing said latent image. to form sn
Image -comprising silver and g water-insoluble
oxidizing. agent havihg an oxidation. potential
sufficiently high t6 release iodine from an iodide,
reacting said imdge with-a bleaching -agent for
silver which is inert to said oxidizing agent, re-
moeving the silver compotinds from said earrier in
a.solution in which said oxidizing agent is rela-
tively insoluble, and reacting the image compris-
Ing said oxidizing agent with an iodide in the
preserice of an acid whereby iodineé is released o
formthe image in iodine.” ‘

12. The method of producing a dichroic image,
which comprises providing a bhotosensitive silver
halide ‘suspension in a carrier having at least
the layer which supports said suspension formed
of & molecularly oriented polyvinyl alechol,

photo-exposing the silver halide o produce- 1

latent image, trarisforming said latent image by
reaction with a developer and a coupler to an
image comprising silver aiid & Water-insoluble
oxidizing agent having an oxidation potential
sufficiently high to release iodine from an igdide,
reacting said image with a bleaching agent for
silver which is inert to said oxidizirg agent, re-
moving the silver compournds froi said catrier in
a solution in which $aid oxidizing agent is reia-
tively insoluble, and reacting the im&ge ¢ompris-
ing said: oxidizing sgent with an iodide in the
presence of an acid whereby iodine is relegsed
to form the image in iodine, _ :

13. The method &f produting s dichroic image,
which comprises providing a photésensitive silver
halide suspension in g, permeable relatively water-
insoluble carrier, blicto-exposing the silver halide
po produce 3 latent image, developing sdid latent
. 1mage ‘to. form' an image comprising s wgter-
_insoluble oxidizing agent having an OXidatio‘h po-

tential sufficiently high to release iodine from an
@o,dide, reacting the image comprising said oxidiz-
ing agent with- an iodide in the presence of an
.acidwhereby iodine is relessed to form the image
1n.;i_odi~ne, and bringing into face-to=face contact
W{th said  carrier g _transparent’ molecularly
oriented high polymer adapted to form g dicHroic
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sorption complex with iodine and. having 3
greater affinity for iodine than said carrier:
14, The method of producing a dichroic image,
which'comprises providing a- photosensitive silver
5 halide suspension in a permeable relatively water-
insoluble carrier, photo-exposing the silver halide
to produce a latent image, developing said latent
image to form an image comprising silver and. g
water-insoluble oxidizing agent having an:oxida~
10 tion potential sufficiently high to release iodine
from an iodide, reacting said image with a bleach-
ing agent for silver which is inert to said oxidiz-
ing agent, reacting the image comprising said
oxidizing agent with-an iodide in the presence of
15 an acid whereby iodine is released to form. the
image in icdine, and bringing into face-to-faee
contact with said carrier a transparent molecu-
larly oriented high polymer adapted: to form-a
dichroic sorption complex with iodine and having
20 a greater affinity for iodine than said carrier, - :
15. The method: of producing a dichroic image;,
which comprises providing a photosensitive silver
halide suspension in'a permeable relatively water-
insoluble carrier, photo-exposing the silver halide
25 to produce a latent image, developing said latent
image to ferm an image comprising a water-
insoluble oxidizing agent having an oxidation po~
tential sufficiently high to release iodine from:an
iodide, reacting the image comprising said oxidiz-
30 ing agent with an idodide in the presénce of an
acid whereby iodine is relessed to form the image
in iodine, and bringing into face-to-face cortact
With said carrier g molecularly oriented polyvinyl
dlcohol. h T
85 16. The method of producing a dichroic imdge,
which comprises providing a photosensitive silver
halide suspension in a permeable relatively water-
irisoluble carrier, photo-exposing the silver Halide
to produce a latent image, developing said latént
40 image-to form' an image comprising silver’ and 4
water-insoluble oxidizing agent having an oxidg-
tlen potential sufficiently high to release iodine
from an jodide, reacting said image with a~
bleaching agent for silver which is iner t0 said
45 oxidizing agent, reacting the image comprising
said .oxidizing agent with an jodide in.the pres-
ence of an acid whereby iodine is.released. to form
the image in iodine, and bringing into.face-to-
face contact with said carrier a mglecularly

oriented polyvinyl alecohol. = * L

17. The method of producing a. dichroic image,
which comprises providing a photosensitive silver
halide suspension in a permeable relatively water-
insoluble carrier, photo-exposing the silver halide
to produce a latent image, developing said latent
image to form ‘an image comprising & water-
insoluble oxidizing agent having an oxidation po-
tential sufficiently high to release iodine from an
iodide, immersing said carrier in an iodide; and:
60 bringing said carrier into face-to-face contact
‘with a transparent molecularly oriented ‘high
polymier containing an acid and adapted to form

a dichroic sorption complex with iodirie. a

18. The method of producing & dichiroic image,

85 which comprises providing a photosensitive silver
halide suspenision in a permeable relatively water-
irisoliible carrier, photo-exposing the silver halide

. te produce a latent image, developing said latent
image to form an image comprising silver and g

70 water-insoluble oxidiZzing agent havihg an oxida-
tion sufficiently high to release iodine from szn
iodide, reacting said image with a bleaching agent
for silver which is inert to said oxidizing agent,
immersing said carrier in an iodide, and brihging

76 sald. carrier into fdce-to-face contact with g
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transparent molecularly oriented high polymer
containing an acid and adapted to form a dichroic
sorption complex with iodine.

19. The method of producing a o_1chr01c image,
which comprises providing a photosensitive silver
halide suspension in a permeéable relatively water-
insoluble carrier, photo-exposing the silver halide
to produce a latent image, developing said latent
image to form an image comprising a water-
insoluble oxidizing agent having an oxidation po-
tential sufficiently high to release iodine from an
iodide, immersing said carrier in an iodide, and
bringing said carrier into face-to-face contact
with a molecularly oriented polyvinyl alcohol con-
taining an acid.

20. The method of producing a dichoric image,
which comprises providing a photosensitive silver
halide suspension in a permeable relatively water-
insoluble carrier, photo-exposing the silver hal-
ide to produce a latent image, developing said
latent image to form an image comprising silver
and a water-insoluble oxidizing agent having an
oxidation potential sufficiently high to release
jodine from an iodide, reacting said image with
a bleaching agent for silver which is inert to said
oxidizing agent, immersing said carrier in an
iodide, and bringing said carrier into face-to-
face contact with g molecularly oriented polyvinyl
-alecohol containing an acid.

21. The method of producing an iodine image,
which comprises providing a photosensitive sil-
ver halide suspension in a permeable relatively
water-insoluble carrier, photo-exposing the silver
halide to produce a latent image, developing said
latent image in an alkaline solution comprising
monochlorochydroquinone to form an image com-
prising silver and an oxidizing agent insoluble in
said solution and having an oxidation potential
sufficiently high to release iodine from an iodide,
reacting said image with a bleaching agent for
silver which is inert to said oxidizing agent, re-
moving the silver compounds from said carrier
in a solution in which said oxidizing agent is rel-
atively insoluble, and reacting the image com-
_ prising said oxidizing agent with an iodide in the
presence of an acid whereby iodine is released to
form the image in iodine.

22. The method of producing an iodine.image,
which comprises providing a photosensitive sil-
ver halide suspension in a permeable relatively
water-insoluble carrier, vhoto-exposing the sil-
ver halide to produce a latent image, developing
said latent image in an alkaline solution com-
prising p-dimethylaminophenol to form an
image comprising silver and an oxidizing agent
inscluble in said solution and having an oxidation
potential sufficient high to release iodine from an
iodide, reacting said image with a bleaching agent
for silver which is inert to said oxidizing agent,
removing the silver compounds from said carrier
in g solution in which said oxidizing agent is rel-
atively insoluble, and reacting the image com-
prising said oxidizing agent with an iodide in the
presence of an acid whereby iodine is released to
form the image in iodine.

23. The method of producing an iodine image,
which comprises providing a photosensitive silver
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halide suspension in a permeable relatively water-

insoluble carrier, photo-exposing the silver hal-
ide to produce a latent image, developing said
latent image in an alkaline solution. comprising
p-dimethylaminophenol to form an image com-
prising silver and an oxidizing agent inscluble in
said solution and having an oxidation potential
sufficiently high to release iodine from an iodide,
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reacting said image with a bleaching agent from
the class consisting of sodium ferricyanide and
potassium ferricyanide, removing the silver com-
pounds from said carrier in a solution of a com-~
pound from the class consisting of ammonium
thiocyanate, sodium thiocyanate and potassium
thiocyanate, and reacting the image comprising
said oxidizing agent with an iodide in the pres-
ence of an acid whereby iodine is released to form
the image in iodine. -

924, The method of prodicing an iodine image,
which comprises providing a photosensitive sil-
ver halide suspension in a permeable relatively
water-insoluble carrier, photo-exposing the silver
halide to produce a latent image, developing said
latent image in an alkaline solution comprising
monochlorohydroquinone to form an image com-
prising silver and an oxidizing agent insoluble in
said solution and having an oxidation potential
sufficiently high to release iodine from an iodide,
reacting said image with a bleaching agent from
the class consisting of sodium ferricyanide and
potassium ferricyanide, removing the silver com-
pounds from said carrier in a solution of a com-
pound from the class consisting of ammonium
thiocyanate, sodium thiocyanate and potassium
thiocyanate, and reacting the image comprising
said oxidizing agent with an iocdide in the pres-
ence of an acid whereby iodine is released to form
the image in iodine.

25. The method of producing an iodine image,
which comprises providing a photosensitive silver
halide suspension in a permeable relatively water-
insoluble carrier, photo-exposing the silver halide
to produce a latent image, transforming said
latent image by reaction with p-amino-diethyl-
aniline and o-cresol to an image comprising sil-
ver and a water-insoluble oxidizing agent-having
an oxidation potential sufficiently high to release
iodine from an iodide, reacting said image with
a bleaching agent for silver which is inert to said
oxidizing agent, removing the silver compounds
from said carrier in a solution in which said oxi-
dizing agent is relatively insoluble, and reacting
the image comprising said oxidizing agent with
an icdide in the presence of an acid whereby
jodine is released to form the image in iodine.

26. The method of producing an iodine image,
which comprises providing a photosensitive silver
halide suspension in a permeable relatively
water-insoluble carrier, photo-exposing the silver
halide to produce a latent image, transforming
said latent image by reaction with p-amino-di-
ethylaniline and o-cresol to an image comprising
silver and a water-insoluble oxidizing agent hav-
ing an oxidation potential sufficiently high to re-
lease icdine from an iodide, reacting said image
with a soluble -of potassium ferricyanide and
potassium thiocyanate to remove the silver and
silver salts, and reacting the image comprising
said oxidizing agent with an iodide in the pres-
ence of an acid whereby iodine is released to form
the image in iodine.

27. The method of forming a dichroic image
which comprises photoexposing a permeable rel-
atively water-insoluble carrier which is sensitized
with silver halide to form a latent image therein,
developing said latent image to form an image
comprising a water-insoluble oxidizing agent
having an oxidation potential sufficient to effect
the release of iodine from an iodide, reacting the
image comprising said oxidizing agent with an
iodide in the presence of an acid whereby iodine
is released, and causing the iodine to migrate into
a molecularly oriented polymeric plastic to form
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in-the oriented plastic a dichroic sorption com-
plex in iodine,

28. The method of forming a dichroic image -

which comprises photoexposing a permeable rel-
atively water-insoluble carrier which is sensi-
tized with silver halide to form a latent image
therein, developing said latent image to form an
image comprising silver and a water-insoluble
oxidizing agent having an oxidation potential
sufficient to effect the release of iodine from an
iodide; reacting said image with a bleaching agent

<
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for silver- which is inert to said oxidizing agent,
reacting the image comprising said oxidizing
agent with an iodide in the presence cf an acid
whereby iodine is released, and causing the iodine
to migrate into a molecularly orienied polymeric
plastic to form in the oriented plastic-a dichoric
sorption complex in iodine.
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