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1 Claim. . -(ClL. 95-—2)

" The invention consists in removing the color
elements in the parts of a color photographic sur-
face which have not been affected by light, any
black silver formed by development being re-

5 moved wholly or in part either simultaneously
with, or subsequently to, the other removal.

~ In accordance with the invention color ele-

ments may be combined with -light-sensitive
layers or emulsions in vanous ways and forms,

10 namely: .
(@) The light-sensitive layers or emulsions
" themselves may contain color media diffused

_ throughout or dissolved in them; by color media

I mean either substances actually colored or po-

15 tential colors, that is to say substances, colored
_ or otherwise, which will change or acquire -or pro-
_ duce a color on suitable treatment. ..
(b) The light-sensitive layers or emulsions may
_contain in suspension finely subdivided or grain-
20 like particles of one color or of more than one
color, whether such particles are actually them-
‘selves light-sensitive or not.
(¢) The light-sensitive layers may contain a
color medium diffused or dissolved throughout as
28 in (a) and particles of one or more other cdlors
suspended in them as in (b). -
- (d) 'The light-sensitive layers or emulsions are
~ provided with a separate layer containing dif-
fused_color media or suspended color pa.rticles
30 unider or over them, or both,

_ Photographic materials provided with color
-elements in any of these forms are, after ex-
posure in & camera, and simultaneously with or
subsequent to, development or fixing or both,

35 treated in a way designed to remove the color
_ particles which have not been affected by light
" or the color media or particles immediately ad-
jacent, over or under the parts which have not

~ “been affected by light, the light-sensitive ele-

40 ments themselves affected by light being, after
wards or simulta.neously removed wholly or in

part.
The object is atta.ined by hardening in a known
- manner, simultaneously. with, or subsequently fo,

' 45 development, the gelatine corresponding wlth the .

exposed parts, and then dissolving by mesns of

_hot water, acids or alkalies the gelatine parts

left unhardened, when also the color media or

particles there preseht wiil be removed together

. 50 w:th the gelatine, or thase lying beneath in sepa-
rate layer will be left unprotected and may be
removed as in the preceding case, Potential
colors can also be made to produce or change
their colors as in the previous case. ~. -

B In some cases, however, it is not necemty to

remove the gelatine itself, lts hardening being
sufficient to retain.in, over or under the parts
that are hardened color media, particles or po-
tential colors; because such hardening prevents
or considerably retards the penetration of agents, 60
whether simply water or appropriate solvents,
which may be applied to dissolve out of the
softer parts, such color media, particles or po-

" tential colors.

One material -or a set of materials coated on 65
one surface or on both surfaces, or one on one
surface and another on both surfaces, with color
particles or media or both, or different colors
intermixed, or having different color media or
particles, or both, distributed in the surfaces, 70
provide means for attaining color photography

_and cinematography, in the manner described.

.As instances of some color particles which can

“be used as hereinbefore mentioned I will name

colored salts of silver, such as silver erythrosinate, 78
silver ferricyanide or silver chromate; colored
salts of mercury or of mercury and silver; other
metallic colored selts, such as nickel dimethyl-
glyoxime or copper benzoin-oxime; colored sul-
phides and oxides; the special sulphide of cop- 80
per known as copper-indigo; ceruleum; cobalt
blue; Thénard blue; other mineral colors; me-
tallic resinates and the like, especially those which
are likely to combine more or less completely
with, or to be adsorbed by silver halides. Col- 85
ored, particles can also be made from animal or
egetable coloring matters, such as by precipitat-
ing with alcohol aqueous solutions of water-solu-
ble dyes and dextrin or gum arabie, or both, or -
by precipitating with water alcoholic solutions of 90
spirit-soluble dyes with or without such or
resins as dammar, guiaicum or mastie. -
Color elements to be applied as’ diffused colora=
tion in any suitable medium or in the sensitive
layer {tself may be furnished by solutions in ap-
propriate .solvents  of coloring matters or dyee

%

- suitably selected from among those, the compo-

sition of which is not such as to destroy or ham-
per the sensitiveness and permanence or capacity
for development of light-sensitive compounds
and st the same time are not themselves de- .
stroyed or affected in any unrequired way by
the chemicals usually used in photographic treat-
ments. For instance, for red, pure catmine in
ammonis , solution, erythrosine, iodo-eosin, alt
quinoline /colors and several of the alizarine de-
rivatives; for yellow also alizarine and quinoline
colors, tartrazine, carthamine and many others;

100

108

for blde compounds derived from logwood and

indigdtin indlgo camine, alizarine blue and sev- 11¢
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eral more; besides others already mentioned as
suitable for colored particles. o
Potential colors, in the meaning previously ex-
plained, may be furnished by any compound, salt,
extract or other substance which may be made
to yield a color reaction or preferably a colored

precipitate of the required hue. For instance a.

nickel salt which may be treated subsequently
with dimethylglyoxime or other reagent, or vice
versa; a copper salt which may be treated subse-
quently with benzoin-oxime, or vice versa;. benzi-
dine; logwood exitract; ferric salts; «- and
g-naphthylamine; leuco-compounds; uranium
salts and many others. '

The invention may be carried out in a num-

ber of ways, which may be grouped in & few.

classes according to the kind of color medium
used, many variations being also possible in each
group or class. The color elements chosen, other
than potential ones, are whenever possible se-
lected with a view to their acting also selectively
as light filters of the colors o be reproduced. In
several instances the selective filtration due o the
color-elements is improved by, or even depends
solely upon, the arrangement of several superime-
posed layers, as will be more clearly defined in
some of the examples which now follow and are

to be considered as types and several varieties

of each type. ,

-The accompanying drawing represents cross
sections through supports coated with vafious
materials and are drawn to an exaggerated scale.

Class A—Embodiments wherein color medig,
are diffused or suspended throughout several
layers of sensitive emulsions coated on both sides
of a thin, transparent support.

Ezample 1—A thin film of celluloid or other
transparent cellulose material S (Fig. 1) is coated
on one side with an ordinary emulsion E1, rather
slow in comparison with that used for the coat-
ings which are to be applied on the other side,
and thinned by addition of 40-50 per cent. of
its volume of a saturated solution, in aqueous
gelatine of 7 per cent. strength, of the dye, main-
ly used as indicator, known under the name of
Brilliant éresyl blue. The addition of this dye
to an emulsion will reduce the speed of the emul-~

‘sion, which must be taken inte account. In g

slightly alkaline medium, such as a silver bro-
mide emulsion, the dye mentioned is yellow, and
remains yellew until an acid bath is applied, in
which it changes to a good blue. The other
side of the film is coated firstly with an ordinary

fast silver bromide emulsion E2, thinned by

addition of 30-50 per cent, of its volume of an
aqueous solution of plain gelatin in which, while
it is hot, there is dissolved as much tartrazine
and quincline yellow as it can dissolve; this
emulsion is rendered ortha-chromatic by the ad-
dition of the usual sensitizers for yellow and
green. Over this layer there is coated a second
layer E3, which is an ordinary silver bromide
emulsion thinned by addition of 40-60 per cent.
of its volume of a saturated solution of erythro-
sine in water containing also. 7 per cent. of gela-
tin; this emulsion is made red-sensitive by addi-
tion of the usual sensitizers for the red end of
the spectrum, and is the fastest of all the emul-
sions used in this instance. The usual hardening
agents may be added to the present emulsions.
The material is exposed in a camera with the sur-
face bearing the single layer El:facing the lens.
On exposure, the layer El, being an ordinary
emulsion, is affected only by white and blue rays
and by the blue components of the green rays,
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while E2 is affected by white rays, green rays

and yellow rays; should this E2 be also red-sensi-

tive, which would do no harm, it would be affected
also by red rays. Blue rays would not affect this
emulsion because they would be absorbed by the

80

yellow color of the El emulsion. The layer E3 .

will be affected by white rays and red rays-only,
because the blue rays will not reach it, and to
yellow rays it is not sensitive. The crossed parts
in Fig. 1 show where the layers are affected by

-the light rays, indicated at the left hand of the

figure, where W# stands for white rays, B for blue
rays, G for green rays, Y for yeliow rays, ® for
red rays and Bia for black or no rays whatever.,
The treatment to be applied to this material is
development in any of the usual ways, and then
the application of such a bath as is already known

to have the effect of. hardening the gelatine of.

an emulsion in the varts wherein hiack silver
has bheen developed. Developers ars aise known

-which, in one single treatment, produce both the

development of the exposed paris snd at the
same time the hardening thereef. The preferred
prescription is the following, made in two siock

90

05

105

portions.—
Solution I

Meboel _ 3 grams
Hydroquinone_____________________ ¢ grams-
Sodium sulphite (anhydrous)...____ 4 grams
Water tomake______._____________ 1000 cc.

‘ Solution 2
Sodium hydroxide _________________ 12 grams
Water up to 1000 cc.

: Equal parts of the first and the second solu-
tion are mixed for actual use. After this bath
the material is transferred to a bath of warm

water, or to a cold bath of an acid, wherein all

the gelatine parts of the emulsions which have
not been affected by light, the silver halide re-
maining therein and the colorations also con-
tained therein, are all dissolved and there re-
maihs a negative picture in black which retains
a color picture In itself, see Fig. 2. It is now
sufficient to transfer the picture to & bath, made

iie

115

120

according to any of the known prescriptions, for

the purpose -of reducing and dissolving black
silver, such as acid permanganate, acid persul-
phate or hypo-ferricyanide, the picture being

"kept in the bath until thé Golor picture is plainiy

visible. The black silver can be removed entire-
1y, or, preferably, can be removed only partly,
according to taste, it being always ‘advisable to
leave a little of the black silver so as to soften
the brilliancy of the colors. In the acid reduc-
ing bath or'in a subsequent acid bath the dye in
E1, where it remains, is changed to blue.

The picture obtained in this way is a peculier
one, inasmuch as it is a negative insofar as the
blacks and “the whites are concerned, but is g
positive insofar as the colors are concerned, al-
though the luminosity of the latter is inverted;

125°

130

136

that is to say in this negative, whilst the blacks -

willi appear white and the whites will appesr
black, a pale blue will be represented in & darker
shade of blue and vice versa, and so for all colors.
Of course, in printing on a material of similar

characteristics the black and whites and the Iu- i

minosity” of ‘the colors are again inverted ang
thus a correct positive picture is obtained:

Class B—Embodiments wherein color medis
are diffused or suspended throughout several lay-

ers of sensitive emulsion, coated on one side only .
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of a support, potential colors being most suitable
for use in this class.

Ezample 2—A transparent support 8 (Fig. 3)
which may be celluloid, other cellulcse film, glass,
paper or the like, is coated firstly with an emul-
sion E1 which is panchromatic and contains such
an agent, preferaby colorless, as will give a red
color or red precipitate on suitable treatment,
for instance either a nickel salt or dimethyl-
glyoxime or «-benzildioxime. The nickel salt
may be dissolved throughout the emulsion or sus-
pended therein, for instance in the form of a
carbonate or a phosphate. This layer of emul-
sion, as indeed all other layers, may be extremely
thin so that all the layers taken together are
hardiy any thicker than a single ordinary emul-
sion, because the function of those layers is sim-~
ply to retain colorations or the agents therefor.
Over the first layer there is appiied a second
layer of emulsion E2, faster than the preceding
one and ortho-chromatic and containing, in sus-
pension or diffusion, an agent which will give &
yellow coloration or precipitate with 2 suitable
reagent; for instance smmonium molybdate,
which will give 8 yellow precipifate on treatment
with & phosphate; or a cobalt salb which will
give & yellow ¢ompound with an alkall niirite;
or ¢ uraniwm salt which will give & yeliow pre-
cipitate with an alkali carbonate. Over this
jayer there is coated again a third layer of emuil-
sion E3 which this time is only an ordinary one
and 1s fester still than the preceding emulsions.
This layer contains, in suspension or diffusion, an
agent which will give a blue coloration or pre-
cipitate under suitable treatment; for instance &
solution of benzidine, which will give blue on
treatment with potassium ferricyanide or other
color developer; or & solution of logwood extract
or hzmatoxylin, which will give & blue precipi-

" tate with ferric salt or some other salt, Over

this emulsion there is costed stiil another layer
T4 of the same ordinary emuision, that is of
the same speed as E3, but specially intended for
producing & contrast. This last layer contains

- o mixture of ali the agents already used in the

previous emulsions. The material so composed
is to be exposed in an ordinary camera, prefer-
ably through the support side, that is with the

“glass or celluloid facing the lens. In Fig. 3 the

crossed parts in each emulsion represent the
parts which would be affected by light rays in-
dicated to the left hand of the figure. There
must be noted the gradations of the affected
parts, which gradations are produced-by the re-
cistance to the penetration of the rays offered
by the seversl layers, and by the different color
sensitiveness of the layers themselves. A com-
pensating fiiter or an ssculin filter may be used
in the lens. After exposure the material is de-
yeloped and hardened, preferably in the devel-
oper bath described in Exampie 1, the harden-

~ ing being applied for the purpose of retaining

in the hardened parts the various sgents em-
bodied in the emulsions. Actual removal of the
gelatine in the unhardened parts-is optional, as
thevariousasentscanbe_soembodiedastobe
washed away by water, or by siuitable agents, ap-
plied afterwards, or simultsnecusly. In most
cases, however, the soda of the bath recommend-
ed ms developer i3 sufficient to extract and dis-
solve all the agents mentioned, from the parts
of the gelatine that are not hardened. After
this operation all the various reagents mentioned,
which are for the purpose of developing the col-
orations, are appiled either in the form of a.

3

bath, or by application by a brush, or by colton
wool. These reagents may be mixed together or
used separately. It is preferable first to apply
the various reagents in a solution in which they
are all dissolved together, and afterwards to ap- .
ply separately any one which may be required
to enhance a particular color everywhere in the
picture, or only locally in parts thereof. Fig. 4
shows the parts where the color reaction would
be obtained; for it must be observed thaf, al-
though all the parts which are crossed in Fig. 3
have been hardened, the color reaction can only

‘happen where each layer is left uncovered by

the superimposed layers. . The emuision E4 con-
taining all agents, will yield black where the 90
agents are left. This emulsion could also be
used without any agent, relying for black on
leaving some reduced silver, which is present at
that point in the largest quantity. It is now suf-
ficient to remove wholly or partislly the black
silver o obtain & clear view of the color picture,
which is a negative in the blacks and whites and .
& positive in the colors, The removal of the
silver may oceur before, or simultaneously with,
the development of the colors. .
By inverting the order of the layers given in
this example and their relative speed, the mate-

100

‘yial could be used for exposure from the coated

side, in which case the colers could be developed
in the parts left sofi, soon after, oF together 105
with, development and hardening.

Erample 3—As an instance of how any typical
example may be varied I will outline an embodi-
ment wherein- some of the characteristics of BEx-
ample 2 are combined with some of the character-
istics of Example 1. A support is coated with a
first layer of s red-sensitive emulsion containing
an agent for red as mentioned in the preceding
example; then with an - ortho-chromatic emul-
ston, containing an agent for yellow as mentioned
in Example 2, and lastly with an emulsion ex-
actly like the El of Exemple 1. -Treatment to be
applied is development and hardening of the ex-
posed parts, and then development of the colors
in the parts hardened; this treatment will only
act on the first two emulsions because the last one
has no potential color and only changes its yellow
color to blue in an acid batk. Such s material
would yield a picture that i8 a negative in the
blacks and whites and a positive in the colors.

Various other sequences of layers and ways of
grouping are possible with potential colors; for
instance in Example 2 emuision E4, Fig. 3, can

119
1
129

125

e made the slowest and emulsion E1 the fastest,

exposure of the material being made with the 183

- coated side facing the lens. This varistion

would be specially suitable for coating papers in-
tended to be exposed with the coated side against
a first picture, obtained by camera exposure of
material prescribed in Example 2.

Instead of potential colors, such colored par-
ticlesmaybeusedmthétormofsaltsmnpended
in the emulsion, as may be dissolved by any ap-
propriste agent, in which case it is not necessary :
to remove the gelatine. When this is the case, 149
either with suspended potential colors or diffused
potential colors, or again with suspended actual
colors which are soluble, it is praferable to add to
the gelatine emulsion containing them, some dex-
trin solution or gum arabic solution or glycerine,
with the intent of leaving a certain extra porosity
in the emulsion, so as to facilitete the extraction
of agents, or color media, from it. In the case
of potentml colors the colorations may be devel-
oped, in a suitable arrangement of layers and dis- ;50

135
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tribution of agents, in the parts of the gelatine
that are left soft, and not, as in Example 2, in

" the hard parts; in this case dextrin or gum arabic
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or glycerine need not be added to the emulsions,
Variation to Class B

One most important variation is also possible
when potential colors are concerned. This con-
sists in coating a support, such as paper or the
like, with the reagents that are required to pro-
duce the colors in a material, such as for instance
that described in Example 2. The reagents may
be applied to the support in 2 suitable medium,
for instance gelatine, gum arabic, dextrin or the
lize. Paper or other support bearing on its sur-
fa.ce the various necessary reagents all mixed to-
gether, may be dried and kept for use when nec-
essary. X will cell this a positive resetive paper.
The potential color photographic material, for
instance that described in Example 2, is devel-
ozed and hardened in the develoned perts as de-
scribed, and then the agenis or potentisl colors
contained therein are dissolved from the soft
parts of the gelatine; no actual development of
colors Is epplied. - A sheet of the positive reactive
baper is brought In contact with & material made
a3 described in Example 2 while the latter is
in & web or demp state, the contact being main-
toined, preferably under pressure, for s short
thme, with the result that the color reaction will
then cccur between the material 6f Example 3
and the paper, and the color picture will appear
on the Iatter. Thus prints may be obtained sim-
bly by contact, without using light-sensitive lay-
€8 or resorting to exposure to light or any other
treztment, except perhaps the washing in plain
water of the positive reactive paper for the pur-
pose of dissolving . any reagents left therein.
Only a Hmited number of copies could in this
way be obtained from one picture, according to
the quantity of agents incorporated in the layers
of the material of Example 2, or of any other
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example, in accordance with this -invention,
suitable for the purpose.

It should be added that, generally, the addition
of the various color media slows down to the re-
auired degree & fast emulsion, so that it would
be advisable, when practising any of the exam-
bles given, to start from a single emulsion and to
divide it into so many parts as are the layers
to be coated on a support, and then to make
to each part of the necessary additions.

Also it must be kept in mind that the color
media must not necessarily be incorporated in
the emulsions; they may be applied as separate
coatings between or over or under the relstive
layers of emulsion, when it will be found that
they interfere less than otherwise with the sen-
sitiveness and selectiveness of the emulsions, es-
pecially if alcohol is used as a medium for the sep-
arate coaiing of color media.

Finally, whenever, in any embodiment of the
present invention, several layers of emulsion and
color media are to be epplied on g single support,
separate supports may be used, instead, for any
or each of the separate layers of emulsion or
coior medie, and the various supports, so coated,
may ke used all together in the form of g pack,
or in any other suitable way, and they may be
separately subjected to the necessary treatments.

Having now fully described the nsture of the
said invention and the best means I know of
carrying the same into practical effect, I claim:—

A process of color photography which consists
in coating s surface with at least one photo-sen-
sitive layer containing gotential colors, then ex-
posing the coated surface to the action of iight,
then removing potential colors from those parts
which have not been affected by light, and then
applying the surface to a support confaining at
least one agent adapted to develop the colors
required from the potential colors remaining on

the surface.
MICHELE MARTINEZ,
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