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To all whom it may concern: ~
Be it known that I, Cuarres L. A. Bras-
SEUR, a citizen of the United States, and a

. resident of New York city, in the county of

New York and State of New York, have in-
vented a certain new and useful Improve-
ment in Polychrome Screens and Processes
of Making the Same, of which the follow-
ing is a specification.

This invention relates to partycolored, or
polychrome, grained screens intended pri-
marily for use in color photography and to
a process for making the same, and has for
its primary object the production of a screen
wherein the grains are flat on both sides, are
thin, and touch each other at their edges.

Other objects will appear hereinafter.

It has been suggested (McDonough,
United States Patents Numbered 471,186
and 471,187 of 1892, Lumiere, French Pat-
ent Number 339,223 of 1903) that such
screens for making color-photographs at one
exposure be made by thoroughly mixing
quantities of three differently colored grains,
and then dusting them promiscuously on a
tacky surface. The grains necessarily ad-
here to the part on which they happen to
strike, and remain in the positions they then
have, whether that be a corner or an edge

down, and, the grains being more or less

irregular- in shape, there results a series of
irregular interva%s between the colored grains.
As du Hauron had already indicated in his
French Patent Number 83,061 of 1868, it is
necessary that the surface of polychrome
sereens, grained or lined, be entirely covered
by the pattern; that is, that no white light
shall come through between the colored
grains or other areas. McDonough accom-

plishes this, according to his said patents, |

and makes thé colored grains join one an-
other by heating the plate until the particles
soften and melt, which action, as he indi-
cates, not only joins the grains . but also
flattens them amg makes them more trans-

parent. In the British Patent Number
- 9,100 to Lumiere in 1906, starch grains are
suggested and these are crushed by rolling
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gfter being dampened, thus m'a])(,in'g the
edges of the grains join each other. In a
former patent, (English Patent No. 25,718
of 1904) the Lumieres indicate the filling

up of any interstices that may remain by
means of a finely divided black powder.
The result in both Erocesses is a polychrome
screen, made up of an irregular mosaic of
differently colored and shaped areas, which
may be flat on the upper side but whose un-
der sides are more like ground glass, or are
fiattened more or less without being par-
allel to the upper sides As such irregu-
larity of areas increases the difficulties one
has to overcome when making duplicate
positives from an original negative (see my
French Patent Number 364,132 of March 1,
1906), I have endeavored to carry out the
re(}ulrements of my said patent by using
polychrome screens made up of blocks of
cellilloid {as there indicated), but made by
a method now to be described. _

Biocks of celluloid or of an analogous
plastic material are made of the desired
volume. If cut from sheets, cubes can
readily be obtained, with sides running from
the one five-hundredth to the one one-thou-
sandth (1/500 to 1/1600) of an inch. Ifcut
from threads, small cylinders or prisms will
be obtained, according to the section of the
thread. Filaments of artificial silk impreg-
nated with celluloid can also be used but
the transparency is not equal to that of plain
celluloid. Once these small particles of trans-
garent lastic material are obtained, they are

yed o thesl‘?roper colors and are then rolled
between disks or plates until they assume a
spherical shape. The disks may be heated,
but I find that the heat generated by the
friction will, in the case o? such small par-
ticles of celluloid, be quite sufficient to en-
able them to assume a more or less spherical
shape in a few seconds. Once these imper-
fect spheres are obtained, it is well to grade
them as to size by sifting them one or more
times and then to again subject them, in
separate lots, to rolling in order to obtain
very perfect spheres of equal diameter.
Many other materials, natural grains, etc.,
can thus be converted into spheres, but the
treatment of the material to enable'it to as-
sume the spherical shape by rolling neces-
sarily varies with the nature of the material
employed. Tt is possible, of course, to make

l.po ychrome screens by distributing these

particles on a tacky celluloid film or glass.
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And, as is the custom in makmg imitation

Florentine mosaies and also imitation maz-

bks9 to cause the particles to join one an-

other at their edﬁes by subraittin the whole
% to heat and pressure : between polished metsl
mates, the 1‘Dsqit being 2 bohshcd ki
colored mosaie, the difievent : components 0’
which are still somevcthw irregulay in shay
‘as the tackiness of the surface prevents bhe
spheres from relling into contach with ¢
another and thus scquiring that symmetry
of distribution and spacing which 1@ albigo-
Iutely necessary to obtain equality of areas
in Lhe finished sereens.

To overcome the above-mentioned difi
culty, I prefer to proceed a2 follows A
hc et of paper or similar material IQ thor-’

oughly stretched on a very fiat |
or an opsn freme, T
cated bemr ‘¢ or aiter stre
ve maberial, gum, 2
ie zllowed to dr;
temi fmwb it Joses its adhesive nEess, m,
to such an extent that the sm"emc
loid or the like, when thro )
readily roll or rew inte oo
other 2nd will not be held
happen to strike. A shallow frame ol
board must be placed around the edgs
paper to prevent the sghm:cs from wolli
off. On 2 %K*’racc ot the paper b

G 1ses sphereg of va-
and new non-adhesive
seive by
- mdistur : of the paper
siretched & ) ]‘oem,, or by g
spray of 1 qm&s? or bv Whafc,ver means will
soften the coating of ad@@:w% material. The
graing {spmcms) will nowW. become adherent
to ff,hs“ paper supn@ri, and if the adhesive ma-.
terial be egpin .mlmr/@d to harden and dry
the surplus la yers s of spheres can | be removed
therefrom by brushing them off. The re-
sulé iz & p«zge or other support sovered
with = aTng ie layer of col e spheres, uni-
formly and symmeirically distributed. The
paper. bagring the spherez can now be re-
m«wcr from the | nmm , glass or ﬁmma, and
edl face down on to & thin filn
°e.1embly flowed cn o polished
metal pmtrw The film must be_slmost dry
before the tmnsfu is made. DBut, in the
case of ready-mede films, it i best to mm Y
it over with  sclvent or pertiel solvent of
& celluloid so as to facilitate adhest ion e ﬁ:weem
the spheres and the ﬁhng Ag in the cass of
imitation Florentine mosaics, the whole is
now submitted tc he@'éf, and pressuze, which
causes the aphere% to flatten out, adhere to-
gefuhef gnd to the film beneeth. In order to
gvoid ‘any tmd ney for the spheres fo Tun
into esch other, the spherc-covered wpew
cen have ¢ pmymd‘ over it o thin solufion
gelatin with aceiic ucid, or obher nwlmmw

gelat ﬂﬁs rabber,
K ic) gnch an ex-
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sorbing: roller over all to clean off th&t part
of the @;pherea which is to come into contact
with the film; or again, some of the spheres
can be rolled in some inert powder or be
coated with gelatin or like material, before
being appded e the paper.

After the paper bearing the spheves has
been ]t,r@ssed on the celluloid ﬁlm, the waole
is aliowed to.cool, and the paper is then re-
oved by means of 2 suiteble solvent of the 75
ﬂéSiVEB meaterial on it. Any interstices re-
maining in the screen can now be filied up
by rubbing in ?pnrom ately colored powder
of celtuloid. A "thin ealum@n of celiuloid
is then sprayed upon the surface which has
been in comtact with the paper, and the f
lished hetween hot metal plates.
While I gz‘e\er to use & powdm of the
seme three colors as the colors already on

70

ehe plate or film, I do not Limit my%L o 85
such powds
i any happen to remain be-
tween the ) nim af such points can
i I bichromated glwe or
the film must m €x- 99

G ¢ om the reverse side so
to cwzws on }y ﬂ@ pmmtm behind such
ices tg the sction of white light and
aeh gelatin will become lﬂsolubmmq.
1 can'be rémoved with hot 98
t which remains ean be dyed
) ""c color, thus blocking out

The film, in such piaces,
ayed over Wlm eelluloid and
The flm will

: ious ope“atmn" vews

it a semsitive photographic
ich ig to be formed the nege-
sive.

]_t i3 oavious 1t the sphwes can be ap-
plied directly to the celluloid film if \thf’ e
perfectly dat (as on a metal plate) =
be rendered adhesive and this 1n tklrn be
lowed to become almest dry before’s ;
uhe sphwec but it L) hard to mnke emm@s@
polyehrome films by this method.
{ranefer method of ers many advanta gc%g
It a]i ows one to ﬂpg ly monochrome bands
' ni colored spheres along the
5 or at other suitable places; the wsc* of
g ,ese bands m&u been wdlc‘ﬁed in pmor afi-
plica mn of mine. It also allows oms to
ss polychrome films for kinemato-
YUTrposes, of for voll film cameras,
SyT x%g gramed‘ paper to the end-
i nd after rvemoval of the paper
filling uﬁ the gaps, if any, by appivmo:
similarly mmmm grains.

Tt is clear that instead of transferring
the spheres from the paper to a thin flm, the
paper bﬁﬂmg the spheves may first be sub-
and press me, thus flattening
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the spheres en both sides, and then just

enough celluloid may be sprayed over the

surface to give the finished film sufficient
N
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consistency and to make sure that the mosaic

will hold together. After the removal of
the paper, the newly uncovered side of the
film can be sprayed over with celluloid and
the whole be polished between metal plates.

It is clear that the spheres may be flat-
tened while still on the paper and after-
ward be transferred to the film in the man-
ner above indicated. :

When it is desired to make screens on
glass, the glass must be prepared to make
the celluloid adhere to it. A thin layer of

‘bichromated gelatin is first spread on the

glass and when this is dry, the back .of the
plate is exposed to the light for a few
seconds so as to insolubilize that part of the
gelatin which is in immediate contact with
the glass. The plate is now washed in cold
water to  remove all soluble chromates.
After drying, a thin solution of celluloid
containing glacial acetic acid or other com-
mon solvent of gelatin and celluloid, is

- poured .over the plate, the acetic acid will
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slightly dissolve the soluble gelatin and the
result will be a layer of celluloid firml

welded to the underlying gelatin which 1s
itself firmly adherent to the glass. The re-
maining soluble gelatin between the cellu-

loid and the glass must be rendered insolu-

ble by being soaked in a hardening solu-
tion. After washing and drying, it will be
found practically impossible to remove the
film from the plate. The plate can now
be treated as if 1t were a celluloid film, and
have the spheres placed upon it in the same
way.

. 1t is clear that this method of making
polychrome sereens can be applied to the
production of screens for other photographic
purposes. Thus, in my said patent of March
1, 1906, I describe a mosaic made up of
three pure colors, and in which the sum of the
surfaces of the different colors are propor-

tioned to the time required to impress the’

sensitive plate in the manner described in
that patent. A screen made up of minute
particles and forming a Perfectly homogene-
ous layer, such as results when the opera-
tions described herein are properly carried
out, can be used not only in contact-print-
ing as described in my said patent of March
1, 1906, but can also be used while copying
with the camera, as these new screens can
be used, cemented between glasses if need
be, either before or behind the lens or at
the diaphragm plane of the lens or closely
adjacent thereto and fulfil the same pur-
pose as the radial screen described in my
said patent.

Black and white half-tone screens can also

be made by means of these spheres. In such.

case, spheres of colorless celluloid must be
mixed with an equal number of black or

opaque spheres, the one requisite of the ‘

opaque spheres being that they be opaque
to the rays which affect the silver salts used
in copying. The black and white screens
can be made of any fineness, as one hundred
and fifty, one hundred and seventy five, or
two hundred or more to the inch, by taking
spheres of an appropriate diameter for mak-
ing the same. The black and white screen
had better be sealed between two glasses, but
film screens can also be made for contact-
printing, the spheres in such case being

pressed in contact with a film of such thick-

ness as will answer the theoretical require-
ments of screens when used in this manner.
Half-tone screens, when made .in alternate
squares, are very luminous as compared with
ordinary cross lined half-tone screens. The
mechanical or symmetrical effect of the
half-tone screen may be broken up by using
grains or spheres of unequal diameters; such
a screen also avoids the moire-effect arising
from the use of lined screens in color-print-

ing.

%ymmetrical or pattern -effects in color
sereens for color photography may also be
avoided by having the differently colored
spheres of unequal diameters, but, in such
case, the quantities of each color must be so
chosen as to secure equal areas (in the aggre-
gate) of the three colors.

The spheres or grains of any shape, in-
stead of being mixed together, can gﬁ’ ap-
i support by

glied to the temporary or fina
istributing machines fitted with feeding de-
vices which will feed spheres or grains of
only one color at a time and moving back
and forth at.such a speed that the spheres
or grains fed by one feeding deviece will
form a continuous row, the different colors

being fed in different rows, thus securing

more symmetrical color-distribution than in
the case of first mixing the different colors
and then dusting them on a tacky surface.
While the spheres are still upon the paper
support and before the adhesive is rendered
tacky, the spheres may be caused to pack to-
gether more closely by shaking slightly or
by tapping the plate or frame, thus leading
to the distribution of the spheres six about
one, and to the formation of hexagons on
the finished screen. '
The supporting film may be made of cellu-
loid, viscose, or other suitable material. .
" What 1 claim as new and desire to secure
by Letters Patent of the United States is—
1. The method, substantially as hereinbe-
fore set forth, of forming grained screens
for use in photographic processes, consisting
in forming as spheres grains of different
light-selective absorption properties, distrib-
uting said grains in a layer on a support,
flattening them out and binding them to-
gether.
2. The method, substantially as-hereinbe-
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fore set forth, of forming grained screens
for use in photographic processes, consisting
in placing a guantity of grains of different
light-selective absorption properties upon an
a(%hesive substance in a dry or non-sticky
condition and causing them to pack close to-
gether, rendering said substance adhesive
and then drying it again, removing the sur-
plus grains, then flattening the grains re-
maining upon said substance, and then plac-
ing on them a binder layer. : ‘

3. A screen for photographic processes |

consisting of grains of different light-selec-
tive absorption properties integral with a
colorless film of the same material as the
grains. ;

4. The method, substantially as hereinbe-
fore set forth, of forming grained screens
for use in photographic processes, consisting

in placing s quantity of grains of different -

light-selective absorption properties upon
an adhesive substance backed by paper and
in a dry or non-tacky state and causing them
to pack close together, rendering said ad-
hesive substance tacky and then drying it
again, removing surplus grains, then trans-
ferring the layer to a colorless film, flatten-
ing the grains, and binding them together
and to said film.

5. A screen for use in photographic proe-
esses consisting of thin flat grains of differ-
ent colors forming a layer coated on one side
atlsast with a thin layer of colorless material
and integrally connected with said grains,
the whole forming an endless film which can
be rolled up and unrolled in film-cameras
snd kinematographic work. ‘

. 6. The method, substantially as hereinbe-
fore set forth, of forming grained screens
for use in photographic processes, consisting
in cutting minute blocks from a colorless
transparent material, dyeing the same to
give them different light-selective absorp-
tion properties, distributing said blocks in

45 a layer on a2 support, flattening them oud,

50
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and binding them fogether.

7. The method, substantially as hereinbe-.

fore set forth, of forming grained screens

.for use in photographic processes, consisting

in cutting minute blocks from a colorless
transparent material, grading said blocks to
size, dyeing the same to give them different
light - selective absorption properties, dis-
tributing said blocks in a layer on a suppert,
flattening them out, and binding them to-
gether, .

fore set forth, of forming grained screens
for use in photographic processes, consisting
in placing a quantity of grains of differemt

“light - selective absorption properties upon
-an adhesive substance in a dry or non-sticky
condition and causing them to pack closely.
together, rendering said substance adhesive,

8. The method; substentially as hereinbe- |

874,464

then drying it again and removing the sur-
plus grains. '
9. The method, substantially as hereinbe-
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fore set forth, of forming grained screens .

for use in photographic processes, consisting
in placing a guantity of grains of different

‘light-selective absorption properties upon-an
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adhesive substance, causing them to pack

closely.together, in a single layer, and trans-
ferring the said layer to a film and binding
them together and to said film.-

10. The method, substantially as herein-
before set forth, of forming grained screens
for use in photographic. processes, consist-
ing in placing a guantity of grains of diif-
ferent light-selective absorption properties

upon a transfer surface coated with a soluble-

adhesive substance, causing them to pack
closely together in a single layer, and trans-
ferring the said layer to the surface of the
screen, by placing the transfer surface with
the grains adhering thereto face down on
the screen, dissolving the adhesive substance
and removing the transfer surface, and bind-
ing the grains together and to said film.
1i. The method, substantially as herein-
before set forth, of forming grained screens
for use in photographic processes, consisting
in placing a quantity of grains of different
light-selective absorption properties upon an
adhesive surface, applying an isolating ma-
terial to said grains to keep them separate,
and applying heat and pressure tfo the
whole, to capse said grains to flatten, ad-

here together and to the surface on which
they rest. S L
12. The method, substantially as herein- .

before set forth, of forming grained screens
for use in photographic processes, consist-
ing in placing a quantity of grains of dif-
ferent light-selective absorption properties
upon 2 transparent surface, causing said
grains to adhere closely together and to the
surface by application of pressure, daubing
a bichromated colorless flid substance over
any interstices remaining between the grains,
drying the same, exposing the surface from
the reverse side to white Iight, removing all
of the bichromated substance which has not

been insolubilized by the action of light,

and dyeing that which remains.

18. The method, substantially as' heréin-
before set forth, of forming grained screens
for use in photographic progesses, consisting
in cutting minute blocks from a colorless

| transparent material, forming the same into:

spheres, dyeing the same to give them dif-
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ferent light-selective absorption properties, -

distributing said spheres in a layer on a

1 support, flattening them out, and binding
‘them together, - - .
14. The method, substantially as herein-

before set forth, of forming grained screens

P N - ; o
for use in photographiec processes, consisting
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in cutting minute blocks from a colorless Signed at New York city in the county
transparent material, forming the same into | of New York and State of New York this
spheres, dyeing the same to give them dif- | seventh day of September, A. D. 1907.

ferent light-selective absorption properties, CHARLES L. A. BRASSEUR.
5 grading them according to size, distributing | ~Witnesses:

the spheres in'a layer on a support, flatten- T. F. KeHoE,

ing them out, and binding them together. . R.'W. Barxrey.




