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To all whom it may concern:

Be it known that we, Louis Ducos pU
Haorox and RayyMoND pE BERCEGOL, both of
17 Avenue Pauline, Joinville-le-Pont, Seine,
Republic of France, engineers, have invented
Tmprovements Relating to the Manufacture
of Screens for Use in Color Photography,
of which the following is a full, clear, and
exact description. ‘

This invention relates to the manuiacture
of polychromatic screens for use in color-
photography, so as to permit the multiplica-
tion of a common device or subject.

The object to be obtained is to cover a
transparent or translucent surface, such as
glass, celluloid, paper, etc., with an ex-
tremely large number of exceedingly small
regular figures, e. ¢ bands, rectangles,
lozenge-shaped figures, etc., having three
distinet colors placed close together without
any interval, and each of which theoretically
zhould, altogether, cover a third of the sur-

ace.

The present process enables us to obtain
this result under practical, rapid, economical
and therefore industrial conditions.

Figure 1 shows on an enlarged scale a por-
tion of the screens obtained by the process;

", Figs. 2, 3 and 4 show variations, Fig. 5 is a.

side view of a machine for tracing the lines,
Tig. 6 is a plan view, Fig. 7 is an end. view,

-and Fig. 8 is a'section on the line of the
_ cutting tool.. :
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This process is essentially characterized
the two following features: @, the auto-

matic placing of the colors in virtue of the

inconsistency existing between the colors dis--

solved in liquids of different nature repuls-
ing one another, namely between greasy
colors and colors dissolved in water or in
alcohol. b, the application of these colors
according to parallel lines drawn by means
of a ruling machine.

In order to be better understood, we will
now describe several ways of practically
carrying out this process. o

On 2 hard very plane material such as
copper, zinc, lithographic stoze, etc., lines
ave drawn by means of a machine, the dif-
ferent parallel lines being separated by in-
tervals equal to their width. Then the parts
in relief are coated, or the hollows thus

" formed are covered with a greasy coloring

“ material, green for instance such as printing

ink, and, by means of pressure, the series of
lines is reproduced on a sheet of gelatin, for
example, after drying, one can by the same
means make a tracing of another color,
orange-color for instance, crossing the first,

‘then the bare intervals are colored by apply-

ing on the whole surface of the sheet a color,
blue-violet for instance, dissolved in water,
to which the greasy colors will be imperme-
able. The screen thus obtained possesses, as
shown in Fig. 1 at a much larger scale, a
great quantity of small elements, either in
the form of squares, rectangles or lozenges,
according as the two series of lines are per-
pendicular or oblique, green o, orange-
colored » and blue b. Furthermore at the
crossings of the lines are formed small ele-
ments of black or dark color » which will
have only one disadvantage that of slightly
darkening the whole of the screen. How-
ever, these black or dark elements n can be
avoided by operating in the following man-
ner: On a surface such as gelatin capable
of absorbing water color a first series of lines
is drawn, as hereinbefore specified, by means
of a greasy ink of blue-violet color and
then an aqueous material of yellow color is
applied over the whole surface, this material
does not adhere to the greasy lines and only
fills the intervals comprised between these
lines. A second series of lines is then drawn
by means of a greasy ink of light-blue color
taking care to cross the lines; these light-
blue Lines in being superposed to the yellow
will produce the green and in being super-
posed . to the blue-violet will only. very
slightly increase the intensity of this color.
These three operations have thus produced
on the gelatin surface, blue violet lines and
green rectangles, resulting from the super-
position of the yellow lines and of the light
blue lines, and since the lines and the squares
are produced by inks having greasy solvents,
they are not attacked by the other color;
whose solvent is agueous.
whole surface can be applied a layer of red
aqueous color which in mixing with yellow
gives the orange-red color. »
The present process can also be applied to
glass surfaces, one then operates as follows:
On a sheet of glass there is spread gelatin
containing in suspension very fine colorless

grains such as those of the starch. After.

drying, there is thus obtained a very slightly
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grainy surface, holding the greasy ink, aveid-
ing the blurring and enabling {o chiain un-
der the press series of lines of g great clear-
ness. In order to avoid the breaking of glass

. . . . = L
and constitute very homogenous prints, the:

plate produced by the ruling machine must
be absolutely" smooth. or constituted by &
soft material- (ebonite, celhuloid or a very
thin metal, ete.,) placed on a sheet of india-

rubber or any other fiexible material, in-

order to be able to exactly fit, when sub-
mitted to pressure, the umevenness of the
glass.  After having applied the two colors
1 _greasy inks, as previon sly stated, the gel-
atin is caused to absorb the aguecus color
which €lls the hollows and completes the
trichromatic screen.  When the thivd color
ig the blue-violet there can still be added to
the gelutin before it spreads over the trans.
parent support, starch which in this csse
must be disselved. The last operation ther
consists in causing to act in the hollows left

18

which causes the starch to turn into blue-
viclef.

‘The present process can also be carried
oub as follows—1. On a substance permeable
to water o figst set of greasy lines which
might be colorless, is drawn; 2. Over the

whole zarface an agueous color containing .

tannin, alum, or any other substance sus.
ceptible of making the gelatin impermeable
is applied; 8. By means of a dissolvent,
turpentine or mineral essence, etc.,

lines are destroyed in order that
2 atueous color lines shonld subsist.

1
the g
only 4

4. A second set of greasy lines crossing the-

preceding lines, and which might be color-
less, as the first ones, is drawnj 5. A second
water color
alum, efc., is applied over the whole sur-
face; 6. As previously domne, said second set

of greasy lines is destroyed. 7. F inally, the

third water color is appied over the whole
surface,

If there is mixed with- the agueous color
a suitable proportion of material having the
property of tanning gelatin and to §il thé
pores thereof such.as; alum, tannin, alcohol,
formic aldeliyde, etc., the space occupied by
this color will be impermeabilized. A sec.
ond aqueous color will be applied by the
same means and after drying, the third
color which is also aqueous, nnd spread over

‘the whole surface will adkere but in the

empty spaces left by the two others,

Instead of being obtained by transfer, the
lines can be drawn directly upon the screen),
in this case the procedure’is as follows: On
a sheet of glass, celluloid, ete., covered with
a material which is permenbie io water,
such as gelatin, there is spread a colored

varnish, such as red for example, which is

imapermeable to water. Then, by means of
& plane or cireular ruling macline. there

e greasy colors, a solution of iodin

likewise containing tannin,

are drawn small parallel furrows or grooves
which are separated by intervals equal to
their width. Then the sheet thus prepared
is dipped for s few seconds into a water

color, such as green for example, which im- 7

pregnates the gelatin throughout. where it
has-been exposed, leaving unacted upon the
parts coverad with varnish and only dyeing
superficially the layer of gelatin. The sur.

[t

face being cleaned, one will have a screen w5

composed of ‘green and red-orange bands
which are arranged exactly by the side of
each other’and capaple of producing by the
two color process, beautifully colored photo-
graphs. ' o ,

A third color is distributed ags- follows:

There is spread over a surface provided

with two series of bands or lines, a second
varnish which is impermeable to water, is

colorless, and is designed to serve solely as 85

a protector; one then hollows out fresh
tracks which are a little deeper than those
above referred to, in such a manner as to
expose the Jower layer of gelatin which the

first bath did not have time to reach. These 90

tracks intersect the first mentioned ones
either . perpendicularly or obliquely and
should be separated by spaces equal to twice
their own width. The sheét is then dipped

for a few seconds into a blue-violet water- 957

color bath and a three-color screen is pro-
duced. It has an extremely large number of
small green and red-orange rectangles, Uy Py
respectively, intersected by blue-violet lines

b, as shown in Fig. 2 of the accompanying 100

drawing. These small figures will be loz. _
enge-shaped if the second series of hands or
tracks has been drawn obliquely, as shown
in Fig. 8 of the drawing. The colors may -

obviously be arranged in any desired order. 105

One may also take a transparent sheet cov-
ered with a thick layer of gelatin which is
superficially colored green for example, on
which is spread a varnish impermeable to
water,
of bands or tracks, the sheet is dipped into
a second water-color bath as for instance red
orange color, then a colorless protective var-
nish is spread thereon, the second deeper se- .

ries of bands or tracks is drawn, and finally 116

the sheet is dipped into a third water-color
bath as for instance blue-violet. Celluloid
which is superficially colored green, for ex-
ample, may also be employed; this is cov-

ered with colorless gelatin and the first se- 120

ries of bands or tracks is drawn sufficiently
deeply for them toexpose the colorless celli.

loid. The sheet is then colored with a pig-

ment dissolved in acetone, amyl acetate or:

any other liquid which will bite on or pene- 126

trate the celluloid. There is then spread. -

After having drawn the first series 110

over the whole surface a second layer of

gelatin, then the second deeper series of.
bands or tracks is drawn, and finally there is

spread over the whole surface 2 third color 180 ,
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having a base of acetone or amyl acetate.
The gelatin having protected the parts of
the surface not acted upon by the chisel or
* tool of the ruling machine, and, after having
s freed the celluloid from the gelatin, there
will be produced a screen which is capable
of resisting water and a large number of
other liquids. _ .
In using celluloid the procedure is as fol-

10 lows:—The sheet of celluloid is covered with

a thin layer of gelatin which is colored by

means of a water color, then the first series
of bands or tracks is drawn through the
gelatin; the sheet is colored with a second
color having amyl acetate or acetone for its
base, which only acts on the exposed parts
of the celluloid; the whole is then covered
with a second layer of colorless gelatin; the
second series of bands or. tracks which are
deeper than the former ones is drawn and a
third color of the same nature as the second
is spread over the sheet.

In all the above cases, the first series of
bands or tracks can be drawn in such a
manner that the interval which separates
them shall be equal to twice their width, as
shown in Fig. 4 of the drawing. Then, af-
ter soaking and . varnishing, similar bands
or tracks are drawn extending nearly to the
middle of the space which is afterward
soaked in the third color. In this manner,
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the screen is formed solely by bands which.
are parallel to each other, but this process

has the disadvantage of only overcoming
s part of the difficulties of registration, while

the method in' which the lines cross over-

comes them entirely. Thus, the second se-

ries of bands or tracks can be hollowed to

the same extent as the first; in this case,
40 two colors are superposed and form at the
point at which the series of lines cross each
other as hereinbefore specified and as shown
in Fig. 1 small squares n which are black or
have a dark color.

In most cases, as above specified the gela-
tin may be replaced by collodian or by any
other material which may be easily spread
in a thin layer and is capable of absorbing

45

colors having water, alcchol, etc., as their.

bases. :

For drawing lines the ruling machines
. may be used in which gravers or chisels are
employed and by mounting preferably on
these machines a plurality of chisels or

50

85 gravers arranged so as to form a number of-

Tines at a time. Also, in order to produce

flmlike screens, one can use a circular rul-.
ing machine similar to that shown by way |

of example in Figs. 5, 6, 7and 8. This ma-

60 chine consists- of a movable cylinder 1

around which the sheet is rolled and of a
chisel or cutting tool 2 which is fed along:

by a-leading screw 3 and toothed wheels 4
and 3, of which the pinion 5 is attached to
66 the shaft of the cylinder 1. In order that

3 ,

the eye may not be able to distinguish sep-

arately the small colored divisions, their di-

mensions should be made as small as pos-

sible and thus a surface will be obtained '
which will appear homogeneous and whitish

by transmitted light. ,

In order to allow the use of rotary presses,
the series of lines can be drawn on cylinders.

In use, the screen produced by one of the
methods described above, and protected by
an impermeable varnish is covered with an
emulsion which is sensitive to colors and is
placed in the plate or film-carrier or frame
of any suitable photographic apparatus, the
emulsion being turned toward the inner face
of the said carrier or frame in such a man-
ner that the rays of light pass through the
screen before reaching the said emulsion. A
view will be taken in the ordinary manner
and developed, then the negative so obtained
will be converted into a positive and after
fixing one will have a photograph having all
the natural colors. At the same time, one
can employ the following process when it
appears to be more advantageous by reason
of its permitting the production of a large
number of prints: Instead of spreading the
emulsion on the screen itself, there is placed
in the carrier or frame, in the ordinary
manner, a sensitized plate to which the
screen is applied by putting the colored sur-
face of the latter against the emulsion on
the plate. The view is taken, then the plate
is developed after having been separated
from the screen. The selectively acted upon
negative thus produced, when fixed, will en-
able an indefinite number of black positives -
to be obtained which, when suitably placed
against similar screens, will immediateiy ex:
hibit by transmitted light all the colorations
of the model. Theoretically this adapta--
tion or fitting of the screen to the positive
should be made in such a manner that each
of the small colored figures should coincide
with the point of the image which it has
selected, but since these thousands of figures
or devices are similar to each othef, are of
equal dimensions and are symmetricghl_y dis-
tributed over the whole surface of the
screen, by reason of the regularity of the
work done by the ruling machine, the regis-
tration may easily take place with an infin-
ity of positions. . '

The transparent support of the improved
screens serving for the selection may be col-
ored slightly vellow so as to moderate the
activity of the blue-violet rays. :

The successive crossing of the two series
of lines thus avoids the complieations of
registration in - the manufacture of the 125,
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‘screens. Moreover, the successive soakings
“each time exactly filling up the spaces pro-
‘duced, it follows that all the small color-

compartments are automatically juxtaposed
without any space being left between them, 130
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- and capable of entering the parts of the

e

a condition which is especially advantageous.

in the production of phototypes in which
the selective effect is produced by light fil-
tration. . .

'The perfect regularity of the screens en-

ables thern to be applied to any pesitive pro-
duced by a similar screen, and consequently
to enable the prints to be multiplied indefi--

nitely. ) »
. Claims: .- ' .

1. A method of preparing polychromatic
screens, consisting in applying to a trans-
parent support, a first series of lines; in a
greasy solvent, in coloring the intervals be-

tween these lines with a colored liquid which
will not affect the greasy colors and capable’

of entering the support, in impressing a

-second series of lines-crossing the first ones,

and in coloring thie intervals with a colored
liquid which will not affect the greasy colors

support not covered by greasy lines.

2. A method of preparing polychromatic
screens, consisting in applying to a trans-
parent support sandry of the colors in series
of intersecting lines and in coloring the in-
tervals after the drawing of the lines of each

- series by means of pigments whose vehicle

30

3o

40

is nonmiscible with the vehicle of the

pig-
ments of the other colors. ‘ '

3. A method of preparing polychromatic
screens, consisting in applying to a trans-
parent support, the pigments of sundry of
the colors, in a greasy vehicle, and in series
of intersecting lines, and afterward color-
ing the intervals between the lines with a
color whose vehicle is nonmiscible with the
greasy vehicle, and capable of entering the
support. )

4. A process of preparing polychromatic

. screens, consisting in spreading over a trans-

50

parent support a layer of transparent mate-
rial, then applying sundry- of the colors in a
greasy vehicle, in series of intersecting lines,
and - afterward coloring the intervals be-
tween the lines with & color in a vehicle non-
miscible with the greasy vehicle and capable
of penetrating the transparent layer cover-
ing the support. _

5. A process for the manufacture of

_screens with: polychromatic divisions for

--bb

. -color photography cénsisting in applying on
- a support two colors in a greasy vehicle, in

two series of intersecting lines, and in filling
the intervals between the grooves with a2
third color in a vehicle nonmiscible with the

- greasy colors and- capable ‘of entering the

60

o
&

support.

6. A process for ‘the manufacture of

screens with polychromatic divisions - for

color photography consisting in drawing
parallel tracks
latter by means of a color in a greasy ve-
hicle, in transferring by meansof this plate

5 thus inked tolored lines on a sheet of trans-

over a plate, in inking the

1,005,644 .

parent material, in transferring in the same -

in such a way that they intersect the lines

.manner colored lines of a second color and

of the first color apd in finally coloring the . -

empty spaces by spreading over the whole
surface the third color in a vehicle nonmis-

70

cible with the greasy vehicle and capable of . ,

entering the support.

7. A process for.the manufacture of * -

screens with polychromatic divisions for

75

color photography consisting in spreading
over a plass plate a transparent layer «of-

gelatin, in applying to the latter succes-

sively two of the selected colors in a greasy
‘vehicle in two series of intersecting lines,

‘80

and in spreading over the surface the third -

color in a vehicle capable of entering the

transparent layer. K : :
‘8. A process of preparing polychromatic
screens, consisting in spreading over a trans-
parent support a layer of transparent mate-
rial containing fine granular material, in ap-
plying sundry of the colors in a greasy ve-
hicle, in a series of intersecting lines, and

afterward coloring the intervals between the:

lines, with & color in a vehicle capable of
penetrating the transparent layer. .

9. A process for  the _manufacture of
screens with polychromatic * divisions for.

color-photography consisting- in spreading.

over a transparent support a transparent

layer containing in suspension very fine.
~colorless grains, in successively transferring.

over the latter two of the selected colors, in.

2 greasy’ vehicle in intersecting lines, and
in applying over the surface the third color..

85 .
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in a vehicle capable of entering the trans-

parent layer. -

10. A ‘process . for ‘the manﬁféétﬁi‘é of v
screens with polychromatic divisions for.
color photography consisting in spreading .

over a-transparent support a transparent
layer .with which a solution of starch is
mixed, in applying. the two selected colors,
green and orange red, in a greasy vehicle in

two series of intersecting lines, and in im--

105

110

mersing the work in a solution of iodin to..

act in the empty. spaces left between the
greasy colors so that the starch will turn to:

blue-violet. . S
11. A method of preparing polychromatic

screens, consisting in applying to a translu-

cent support, colors in fine intersecting fig-

ures, and afterward colorifig the intervals .

between the figures by means of colors whose
vehicle is nonmiscible with. the vehicle of

the first colors. : S
12, A'method of preparing polychromatic

screens, which' consists in -applying sundry;
definite figures,.

of the colors to the screen-in _
and afterward coloring the: intervals. be-

 tween, the figures with a color whose vehicle
is nonmiscible with thé vehicles of the first -

colors. .

18." A method of preparing ,polzychroz“r'x?ati'c‘

(115

120

125

130
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screens, which consists in applying sundry
of the colors to the screen in small inter-
secting figures, and afterward coloring the
intervals between the figures with 4 color
5 whose vehicle is' nonmiscible with the ve-
hicles of the first colors. :

14. A method of preparing polychromatic.

screens by aid of “greasy colors, which con-
sists in applying sundry of thecolors in a
greasy vehicle to the screen in definite fig-
ures, and afterward coloring the intervals

between the figures by means of colors whose |. =

vehicle is nonmiscible with the vehicle of
the other colors. o .

The foregoing. specification of our im- 15
provements relating to the manufacture of
screens for.use in color-photography signed

| by us this 21st day of December 1906.

LOUIS DUCGOS pv HAURON.
RAYMOND pr BERCEGOL.

Witnesses: .
- Hanson C. Coxe,
- Maurice H, Prover.

Copies of this patent may be obtained for five cents each, by addféséing' the “Commissioner of Patents,
: Washington, D, C.”




