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This invention relates to- processes for photo-
graphically producing printing plates, and more
barticularly to brocesses for broducing the photo-
graphic plates from which the final metal print-

ing plates are to be
In thg graphic or
reproductions. of orj

made. S
printing ‘arts,. photographic
ginals are .produced either

by the photc-engraving, photo-lithography or

phqto—gravure process. ..

Where the original

it is ‘usually photographed on.panchrematic’ dry

Imposed resuits in g
in colors, )
. Theoretically, it is

Is to be reproduced in colors,

possible to print reprodue-

tions in all colors to match  the. originals by

means of three print

ing plates, one to print yel-

low, another. to print red, and another: to. print
blue. " In practice, however, due to limitations of
printing inks and the photographic brocess, a
black printing plate ig usually added in the photo-
engraving and photo-lithographic Drocesses.

Yellow, red and blue

inks, when superimposed in

the proper proportions, will produce ail colors

low from the yellow printing plate and by super-

imposing substantiall
ved and blue printin

¥ no color thereon from the
g plates. In a similar ‘way

red’is. produced by the red printing ‘plate, .and
blue by the blue printing plate. Green, which:is
a combination of vellow and blue, wili therefore
be produced by the superimposing of inks from
the yellow and- blue printing. plates. Orange,
which is a combination of yellow and red, will
be produced by the yellow and red printing plates;

and violet or purple
blue and red will be

.Which is & combination of
broduced by the blue ang

red printing plates.” Black is produced by super-
Imposing yellow, red and blue inks in full strength

5 from the correspondi

ng printing plates. Certain

intermediate eolors will' be produced by super-
imposing all three colors, but with one or more
of the colors abpearing light by virtue of being’
vrinted from fine half-tone dots of the brinting

Dlate.

".In.the photo-engraving brocess, for example, .

a negative is made by photographing the orig-

inal through a violet
filter permits the re
the original to pass

or.purple color filter. - This
d and blue color values ' of
through the. filter and act

(Cl. 95-=5.1)

on the negative while the yellow light or value of
the original is absorbed by the filter and is thus
shut off - from the negative, "'When a positive is
made from this negative the fact that the yellow
value-did not act on the negative and therefore
left such areas of the negative light or trans-
parent results in these areas being dense or dark
on ‘the. positive, while -the blue-and red values
which acted on the negative -and were therefore
dark-thereon will be light on the positive, Inas-
much as the metal plate which is used to-do the
actual printing is a. positive, the dark portion on
the positive is what represents the printing sur-
.-face which will be used for printing in yellow ink,
For. this reason the negatve from. which this
bositive is made is called the yellow plate or nega-
tive or separation negative. In a similar way, the
red-separation negative is made through a green
filter, which' shuts off red and {ransmits yellow
and . blue; and the blue separation negative
through an orange filter which shuts off blue ‘and
transmits yellow and red, The black separation.
negative  has. sometimes been made heretofore
through a yellow filter, = . ‘

If it were attempted to produce the yellow, red, .

blue and black printing plates solely and entirely
by photographic methods ‘without handwork,
when the various colors ‘were -printed -in' super-
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' posed:.relation -to: produce the finished picture it .

© would-be found that the printed reproduction

would look but little like the original and would
not.be satisfactory. Where there ‘were 'bright
blues, reds, yellows, ete. 'in. the origindl,“*the
printed . reproduction would tend to dullness,
somberness, and in parts to blackness. = This is
-largely ‘due to failure to: Secure correct and full
-color separation on the different printing plates
“by photography. alone. - Where 'a pure “yellow
.-should :appear, for example; it would be masked

by too much red, blue and black from the corre- -
sponding printing plates.” And inasmuch gg yel- -

low, red and blue inks when superimposed tend
to produce black, this explains why such g printed
reproduction would not look like the original and
~would therefore be unsatisfastory. . It has, there-
fore, been the practice to employ experts of long
training -and 'great skill to correct ‘the éolor
printing plates by handwork to overcome these
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inherent defects of - the . photographic process. =

cated, and ‘the quality naturally varies with the
ability ‘of the expert workmen." : ’
The defects inherent in the photographi¢ proc-
€ss - are largely due to there being too little

“'This hand correction by experts-is expensive; not '
completely effective where the design is compli-
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contrast between the color that is to be printed
from a printing plate and those colors which
it has been attempted to eliminate therefrom. I
have found a way by which this correction can
be automatically and photographically made to
any desired or practical extent.

Tt is therefore an object of this invention to
provide a process whereby color printing plates

can be automatically and photographically pro-

duced so that wher the different colors are

printed in superposed relation to these plates, the.

printed reproduction will be a substantial dupli-
cate of the original.

Another object of this invention is to provide
an improved process for automatically and photo-
graphically producing dots of proper size and
denstiy in the printing plates.

The above and other objects and advantages
will appear from the following description and
appended claims forming a part of this specifi-
cation. ‘ '

In carrying out my improved process, a yellow
separation negative may be made- through a
violet filter on  a panchromatic photographic
plate which is sensitized for all colors. In a simi-
lar way, the red separation negative is made
through a green filter, and the blue separation
negative is made through an orange filter. As
hereinbefore explained, these separation nega-
tives, if used as they are, would not give the true
color values. The yellow plate is approximately
609 correct, the red plate 40-50% correct, and
the biue plate approximately 85% correct.

In order to correct the yellow separation nega-
tive the yellow value should be retained in its
light or transparent condition, and the red and
plue values should be made darker to get greater
contrast between the yellow value. on the one
hand, and the blue and red on the other, since
the light portions of the negative which repre-
sent the yellow will be dark in the positive to
represent the yellow printing value, whereas the
red and. blue values must be eliminated from or
made light in the positive so that yellow ink will
not he printed in any substantial depth of color
on the final, picture where only red and blue
values should be printed. In a similar way, the
red value should be dark in the red positive, and
the yellow and blue values should be made light-
er. In.the blue positive, the blue value.should
be dark, and the yellow and red values should
be made lighter. :

In order to accomplish this automatically and
photographically, I make a thin positive from the
yellow negative and a thin positive from: the
blue negative. ‘The density of these positives will
be varied by the operator in accordance with the
conditions encountered and will be referred to
as “positive overlays”.. ;

To correct the yellow negative; the positive
overlay made from the blue plate is placed in
register over the yellow negative and a corrected
positive is made by photographing through the
negative and positive overlay. Inasmuch as the
blue negative was made through an orange filter
which transmits yellow and red rays, the yellow
values will be dark in the blue negative and there-
fore light or transparent in the blue positive
overlay. Thus, light readily passes through the
areas which represent strong yellow values in the
yellow separation negative and the blue positive

overlay, to record the yellow values dark in the

corrected positive. made from the yellow nega-
tive. And since the blue values are dark in the
blue positive overlay, this will lighten the blue
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values in the yellow corrected positive. In prac-
tice, it is found that by the above procedure the
red values are also reduced sufficiently in the yel-
1ow -corrected positive. Thus, in the yellow cor-
rected positive, the yellows have been retained
dark and at full strength to represent the print-
ing surface in the final metal printing plate to

be made, whereas the red and blue values have

been eliminated or lightened to the extent de-
sired. In a similar way, a red corrected posi-
tive 'is made from the red separation negative
placed in register with the blue positive over=-
lay, and a blue corrected positive is made from
the blue separation negative with the yellow posi-
tive overlay placed in register therewith.

The positive overlays may be made either on
glass photographic plates or on films. Ordinar-
ily, glass overlays are preferable where the cor-
rected positives are to be made in the camera,
since glass gives more perfect register. Film
overlays, however, give fairly satisfactory regis-
try and at the.same time are much thinner than
those of glass and are therefore advantageous in
making corrected positives by the contact method

- ia the printing frame, since the film overlay be-

ing much thinner than a glass plate permits the
separation negative to be closer to the sensitized
plate, thus producing a sharper image on the
sensitized plate. :

I prefer to make the black separation plate by
giving & partial exposure to. a sensitized plate
through one colored filter at one time and another
colored filter subsequently. These colored filters
may be respectively green and orange, and the
amount of each exposure will be determined by
the operator in accordance with the black values
in the original which is to be reproduced. By
correct exposure of the black separation negative,
it can be made quite correct and requires little,
if any, retouching.

In case it is desired to reproduce an original
by printing.in more than four colors in photc-
lithography, the additional colors, which. are

.usually. pink, light blue and grey, are prinfed in

corresponding colored inks. The pink and light
blue printing plates are made from corrected posi-
tives of the red and blue separation negatives,
respectively, in the manner described above, and
the grey printing plate is made from the black
separation negative, the positives being: given
longer or shorter exposures and being reduced or
intensified to get the proper strength for these
additional colors. B :

This process which I have developed, in a.great
many instances enables retouching to be entirely
done away with and, in some instances, reduces
the amount of retouching required by 85-95%.
The corrected positives may be produced either
by the printing frame or camera. To produce a
corrected positive in the printing frame, a glass
half-tone screen is placed in a vacuum printing
frame and on this half-tone screen is placed the
separation negative with the proper positive film
overlay on top of the negative and secured in
register therewith in any suitable way, as, for
example, by pieces of gummed paper. Next, a
sensitized photographic. plate is placed with its
sensitized surface in contact with the film over-
1ay, and light is passed through the half-tone
screen, separation negative and positive overlay
to produce the desired corrected positive on the
sensitized plate. In order to produce dots of the
proper size and density on the corrected positive,
a contrast plate is preferably used. I find that
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the super-contrast ‘plate made by Cramer
Is especially suitable for this purpose,

The vacuum: printing frame is preferably in a
horizontal position while the plates are being as-
sembled therein. The vacuum frame is then
closed and the vacuum applied to press the plates
in close contact in a way which is' well krown.
The frame is then Swung to a vertical position and

&__C‘Q.

€xposed to light to produce the corrected positive;-

I have found that excellent results are produced

by carrying out this operation in & dark ‘room:”

with a’ beam of light thrown upon the printing
frame from a concentrated: soiirce of light placed
printing frame, ' In
particular, I have found it advantageous. to use
2 projector provided with a concentrated -light
source and condenset lens means and preferably
also having a reflector behind the ‘concentrated
light source. - A projector of this nature which
gives satisfactory results is the Bausch. & Lomb

projector provided with a suitable lens and pri- -
marily manufactured to be used to throw enlarge~

ments of transparencies on & screen; I preferably
place the projector about 7 to 8 feet from the
printing frame and give. 3 suitable length of
€xposure which ordinarily is
a fraction of a second; ' As the
described -sends the light" from a concentrated,
source.in a -beam sufficiently divergent to properly
cover a photographic plate, good dot formation
is produced in the corrected positive: The res
sulting corrected positive is examined for correct

density, detail-and proper. dot “size and “density, -

and may be intensified or reduced by’ chemical
treatment as required. T have found that addi-
tional contrast may be obtained by placing a clean
transparent glass plate of suitable thickness, such,
for example, as the thickness of a photographic
plate, between the half-tone screen and the sepa~
ration negative, since this causes the light to be
so diffracted as to increase the size of the large
half-tone dots more than the small half-tone
dots.

Instead of producing g half-tone corrected posi-
tive direct from the separation negative and posi-
tive overlay, the half-tone glass screen may be
omitted from the process just described, and a
continuous-tone corrected positive will then be
produced. This continuous-tone positive per-
mits hand retouching which is not practical in
a half-tene positive. The continuous-tone .cor-

rected positive, retouched if desired, is then placed

in the printing frame between. s glass haif-tone
Screen and a sensitized photographic plate and a
half-tone negative is then produced by means of
the projector in the way above-described.

Instead of using the vacuum frame to make cor-
rected positives, the camera may be used. On
account of the better register attained, the over~
lays are preferably made of glass in this instance.
The negative and glass positive overlay having
been joined in perfect
the. camera and g half-tone positive ig made
through a half-tone screen of desired size of ryl-
ing, preferably on a wet plate. Where the original
which is to be reproduced is very large, I find
it advantageous and economical to make the cor-
rected positive on a smaller sized plate and with
a. correspondingly finer screen ruling than uiti-
mately desired on the final negative, the screen
ruling used being calculated so as to give the
desired size of screen ruling on the final print-
ing plate.

For photo-lithography it is desirable that t™- -

high-light half-tone dots shquld be eliminated. I

‘size and proper screen ruling, and after

very short, usually®
projector above<"

register are placed before ‘

vantageously accomplished both  for color’ and
monotone reproductions.. A negative is made of
the copy to.be reproduced. -In the case of color

reproduction, .the separation’ negatives are what.

are needed.’ In the case.of a. monotone copy, a

good orthochromatic negative is.needed. .Either.

place the negative before. the
half-tone positive therefrom ‘
in a smaller size than the final negative should be,
or place the negative ih a vacuum frame and. ex.

camera and make g

pose 'with the projector lamp as before described

3

have found a way by which this can be very ad-.

in a finer screen and -
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In order to produce a positive on a sensitized glass

plate,

dots which are small

] can be readily and com-
pletely eliminated.

If. necessary, intensify . the

positive until the dark portions have satisfactory.
~dot formation:  Now place a positive made in this
way before the camera, in case it has been made.

I have found that by réducing this glass plate
positive by ,chemical,‘treatment, the high-light .

on a finer screen ‘and is of a Smaller size, and .
make from it an enlarged negative of the proper -

' exposure

intensify or reduce ,

sary to get 'the final proper dot formation,

case the positive is :

required for printing, and to the right size, the

negative may be made i1 a contact vacuugi frame,

preferablyon a Cramer contrast plate, and Te-

duced or intensified as required. . o
From ‘corrected

contact printing in

In

negatives before the camera and
half-tone negatives, either on dry or wet photo-
graphic plates. By correct €xposure and manipu-
lation the proper dot formation may be obtained.
From these final half-tone negatives, positives are
made on metal for use in printing, as is well
known,

The invention may be embodied in other specific
forms without departing from the spirit or essen-
tial characteristics of the invention, and the pres-
ent embodiment of the invention is, therefore, to
be considered in all respects as illustrative and
not restrictive, the scope of the invention being
indicated by the appended claims rather than by
the foregoing description, and ‘all changes that
come within the range of equivalents of the claims
are, therefore, intended to be embraced therein.

I claim:

1, In the art of bhotographically producing
printing plates, the process comprising making
yellow, red, biue and black separation negatives,
making positive overlays from the yellow and the
biue. separation negatives, making a corrected
positive - of . the - yellow separation negative by
photographing through the yellow separation
negative and the blue positive - overlay, mak-
ing. two corrected positives by photographing
through the red separation negative and the blue
bositive overlay,; one corresponding to the red
printing plate and the other corresponding to
the pink printing plate, making two corrected

‘ positives by photographing through the blue sepa-
and the yellow positive overlay, -

ration negative
one corresponding to.the blue printing plate and
the other corresponding to the light blue print-
ing plate, and making two ‘positives . from the
black separation negative, one corresponding to
the black printing plate and the other correspond-
ing to the grey printing plate.

2.'In the art of photographically producing

printing plates, the process which comprises mak-

‘positives obtained either by
the printing franie of by the ..
camera, méthod; negatives gre made by placing the
making. final -

the negative as may be neces- g5

made with the proper scresn .
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- ‘plate in a vacuum printing frame and exposing’

4

to the individual colors required to reproduce the

ing a series of separation negatives corresponding

original composite coloring making transparent
positive overlays from certain of said separation
negatives and maklng a corrected half-tone posi-
tive of certain of said negatives by placing a half-
tone screen, the separation negative, film averlay
and a sensitized plate in & vacuiim printing frame
and exposing the same to light frorn a projector
having a condenser lens.

-3, In theart of photographlcally producmg
printing plates, the process which comprises mak-
ing g series of separation negatives correspond-
ing to the individual colors required to repro-
duce the original composite coloring, making

transparent positive overlays from certain of said .

separation negatives and making a corrected
half-tone positive of certain of said negatives by
placing a half-tone screen, transparent plate,
separation niegative, film overlay and a sensitized

the same to light from a projector. having a con-
denser lens.

4. In the art of photographically producmg
printing plates, the process comprising making
yellow, red and blue separation negatives, mak-
ing a positive overlay from the yellow separation
negative having a predetermined density such
that when superimposed upon the blue.separa-
tion negative the transmitted:light possesses the
color value required to .produce the. corrected,
positive, making a positive overlay from the blue
separation negatwe having a density such that
when superimposed on the yellow separation neg-
ative and on the red separation negative respec~
tively the transmitted light will have the color
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values required to produce the corrected posi-
tives, making a corrected positive of the yellow
geparation negative by photographing through
the yellow separation negative and the blue posi-
tive overlay, making a corrected positive of the
red separation . negative by : photographing
through the red separation ne'rai ive and the blue
positive overlay, and making a corrected posi-
tive of the blue separation negative by photo-
graphing. through the blue separation negative
and the yellow positive overlay:

5. In the art of photographically producmg
printing plates,  the process - which comprises
making a series of -separation negatives corre-
sponding to the individual colors required to re-
produce the original composite coloring, making
transparent positive overlays from certain of said
separation -negatives and making a :corrected
half-tone positive of certain of said riegatives by
placing a half-tone screen, the separation nega-

tive, film overlay and a sensitized plate in a vacu-~

um printing frame and exposing the same to light.

6. In the art of photographically producing

printing plates, the process which comprises
making a series of separation. negatives corre-
sponding to the individual colors regquired to re-

.'produce the original composite coloring, making

transparent positive-overlays from certain of said
separation negatives and making a corrected half-

tone positive of certain of said negatives by plac~ 3

ing a half-tone screen, transparent plate, separa-
tion negative, film overlay and-a sensitized plate
in a vacuum . printing frame and exposing the
same to light. :

. : WILLIAM' J, WILKINSON,
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