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do all whom it may concerr:

Be 1t known that I, Joux W. IPPERs, a sub-'

ject of the (German Emperor and a resndent
of the city of New York, State of New York,
haveinvented certain new and useful Improve-
ments in Photomechanical Printing, of which
the following descnptlon and 01&11118 consti-
tute the specification, and which improve-
ments complete a system which I have named
“Ippertype printing.”

The object of my invention is to make pic-
tures of natural or artificial sub]ects with
oraduated deposits of printing-ink in relief-
plmtm intaglio-printing, or planographic

printing and by a proc:ess which includes
photographic means and mechanical means
without hand drawing or engraving and with-
out any half-tone screen.

The nature of my invention consists in mak-
ing a sensitive gelatin plate on a flexible cel-

luloid base and having a gelatin coat of uni-

form thickness and 1n exposing that sensitive
gelatin plate to light through a translucent
picture and in dev eloping that exposed gel-

atin plate by bathing it in water, and there-

by making numerous irregular and irregu-

larly-distr_ibuted cracks in its surface and
swelling some parts of its surface into more

~or less relief, while leaving some parts of its
surface more or less in depression, and in dry-

ing that developed gelatin plate in air, and
1n atterward using that plate in producing re-

lief, intaglio, or planographic printing sur-
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faces. )
Figures1, 2, 3,4, and 5 of thedrawingsillus-
trate the transtormations from positives to

negatives and from negatives to positives |

‘md also the shiftings from right to left and
from left to right, Whleh OCCUT 1N MY Process:
but those ﬁgures do not represent the numer-
ous Irregular cracks which are made in the
developed gelatin plate of Fig. 3 nor the char-
acteristic relief, intaglio, or planographic

printing surfaces of Fig. 4, which result from
those cracks, nor the gradations of printed
surtaces of Fig. 5, which result from the use
of those characteristic printing-surfaces in ap-

plying black ink to white paper. Those
‘cracks and their separate results are too mi-
nute to be analytically represented unmagni-
fied in any drawing made with a pen; Dut
Kig. 6 of the drawings represents them in
black ink and magnified ten diameters in size,
so that their character can be seen with the
naked eye.

Assuming that the object of which I am to
print a photomechanical picture is a business

sign on the front elevation ot a building, con- -

sisting of the word “"Ippertype” on a white
oround, and reading frow left to right, as in
Fig. 1 of the drawings, and composed of let-
ters having surfaces graduated in structure-
less paint from nearly black through various
shades of gray to nearty white, I first make
a photographic negative of that sign upon the
face of which negative the sign is reversed,
so as to read from right to left, as in Fig. 2
of the drawings, while the letters composing
thesign are variably translucent on an opaque
ground. ThenlI place that photographic neg-
ative face downward upon a sensitive baked-

oelatin plate having a flexible celluloid base,

and I expose the gelatin plate to light through
the negative, and I afterward develop that
sensitive gelatin plate by bathing it in wa-
ter. The resultisto produce upon the surtace
ol the developed gelatin plate a representa-
tion of the sign, with the name reading in the

- original direction from left to right and with

those portions of the surface of the developed

gelatin plate in rehief which were under the

opaque ground of the negative, while those
portions of the developed gelatin plate which
were under the variably-translucent letters of
the negative are more or less in depression,

and which depressions contaln numerous ir-

regular cracks irregularly distributed over
those portions of the developed gelatin plate.
Such a developed gelatin plate is illustrated
by Fig. 3, the black letters of that figure be-
ing representative of those cracked depres-
sions and its white ground being representa-
tive ot the plain relief portions of the plate.

Thereupon 1 roll ink upon the surface of the
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developed gelatin plate and Gl its eracks with
more or less ink in proportion to their respec-
tive widths. 1 then press the inked gelatin
plate face downward upon a plain copper plate
1n a printing-press, with the result of trans-

ferring the ink from the inked gelatin plate i

above to the copper plate below. Upon re-
moving the gelatin plate a positive reproduc-
tion 01 the sign will be seen upon the copper
plate, with the name reading from right to
left, as 1n Fig. 4 of the dmwmos and with the
letters of the name composed of oraduated
surfaces, though the ink thereon is not con-
tinuous, but consists of separateand irregular
deposits of ink made from the irregular cracks
in the gelatin plate, and which deposits, like
the cracks from which they came, are irregu-
larly distributed. Afterward I etch away the
uninked portions of the surface of the copper
plate, as hereinafter described, and I thus
produce a copper plate with a reproduction
of thesign represented in relief-surfaces there-

~ on, but reading from right to left, as in Hie.
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4, and which rehef-surfaces comprise numer-
ous Irregular and irregularly - distributed
peaks and ridges of copper. 1 then roll ink
upon the copper plate and take an impression
trom 1ts relief-surfaces on whi te paper, and
I thus produce a paper 1mp1 ession which 1s a
positive picture of the original sign and is
represented by Fig. 5 of the drawings. The
letters in this picture present to the naked
eye the same effect as the graduated but struc-
tureless letters of the original sign, because
the 1rregular and rregularly-distributed de-
posits of ink which constitute these letters are
so minute that the naked eve does not see
them separately and recognizes only their
combined and structureless effect.

In making a photographic negative of the
subject of which I am about to produce a pho-
tomechanical picture I prefer to make that
negative upon a dry photographic plate; but
I can use a wet photographic plate for tl

1At
purpose, though sometimes with an inferior
result.

In making a flexible sensitive baked gela-
tin plate I ploceed according to the followmﬂ
description, in which de%cuptlon 1 .spemfv
quantities by troy weights: I dissolve two
ounces of hard German gelatin in twelve
ounces of water and four ounces of alcohol in
a vessel of its own. I also dissolve one hun-
dred and fifty grains of bichromate of ammo-

nia, fifty erains of bichromate of potash, and

thirty grains of chromic acid in six ounces of
water 1n a vessel of 1ts own. I also dissolve
two hundred and eighty erains of chlorid of
calclum and fifty grains of common salt in six
ounces of water in a vessel of itsown. There-
upon I first add the solution containing bi-
chromate of ammonia to the gelatin solution,
and then I add the solution containing chlovid
of caleium to the composition, and, lastly, I
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add forty drops of liquid ammonia thereto,
and then I filter the compound solution two or
three times. The resulting composition of
matter 1s a sensitized gelatin emulsion which
forithe purpose of this specification I designate
asmy  gelatin emulsion No. 1,” and the ingre-

dients of which I mix together and filter-and

keep mma darkroom or ina roomdimly lighted
with red light. 1 next take a sheet of trans-
lucent celluloid about one-fiftieth of an inch

thick and provide 1t by means of a sand-blast 75

or otherwise witﬂl 9, uniform ﬁnel; -orained
surface on each of 1ts sides unless it 1s allead

so grained. I thoroughly clean this cellulold
sheet with aleohol, and then I glue it down upon
a perfectly flat bright steel plate about a quar-
ter of aninch thick by the following process: 1
apply common fish-glue to the upper surface
of the steel plate by means of aninking-roller,
and then I apply soft paper to that surface of
the steel plate and press it down with a p aln
roller and leave it there a few minutes to dry.
Thereupon I apply the same kind of fish-glue
to the upper surface of the paper, and then I
press the celluloid sheet down upon that pa-
per by means ot a plain roller, taking care to
exclude all air-bubbles from between the cel-
luloid and the steel. To confirm the union of
the celluloid sheet with the steel plate through
the intervention of the paper and the fish-glue,
I pile the plate thus composed with other like
plates, with sheets of felt interposed between
them, and then I put a weight upon the top
of the pile and leave 1t there until each cellu-
loid sheet 1s firmly and smoothly adherent to
1ts steel plate. I nextclean the celluloid side
of the composite plate with alcohol, and I

that side of the plate, and then I place that
plate, with that gelatin emulsion thereon, ex-
actly horizontal ina dryinge-oven.and I leave it
there until the gelatin emulsion is coherently
dried and baked upon the celluloid surface.
Thereupon I take the plate out of the oven and
pour a second coat of the same gelatin emul-
sion No. 1 on the first coat, and then I bake the
plate as before. Thisproductionofasensitive
baked-gelatin plate must be made in a dark
room orinaroom dimly lighted with red light,
which light may come from an incandes-
cent electric lamp having a red bulb or may
be admitted to a dark room through a pane
of red glass. The sensitive baked-gelatin
plate when finished must be kept dark and
ary until 1t 1s used. Instead of thus making
and using my gelatin emulsion No. 1 I some-
times make and use another gelatin emulsion,
which, for the purpose of this specification, 1
designate as my “‘gelatin emulsion No. 2”
and which 1 compose by a program similar to
that used 1n making gelatin emulson No. 1,
but the ingredients of which gelatin emul-
sion No. 2 are twenty-two ounces of water,
three ounces and six drams of gelatin, eight-

then pour my gelatin emulsion No. 1 over
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een ounces of alecohol, three drams of bhi-
chromate. of potash, tWo drams of chromic
acid, two drams of common salt, one dram of
nitr att, of silver, half a dram of chrome alum,
and fifty drops Ot liguid ammonia.

When I use my gelatin emulsion No. 2, T
pour 1t over the celluloid side of the compomte
plate above described and then I place that
plate, with the gelatin emulsion thereon, ex-
actly horizontal in an oven and leave it there

until the gelatin emulsion is coherently dried

and baked upon the celluloid surface of the
composite plate. In this case 1 do not pour
a second coat of the gelatin emulsion upon
the first coat, and I proceed to use my sensifive
bakecd- gelatm plate with one coat of my gela-
tin emulsion No. 2 baked thereon in the same
general way that I use the above-described
baked gelatin plate which is made with two
successive coats of gelatin emulsion No. 1.

I use either of my sensitive baked-gelatin
plates as follows: 1 put such a plate in a
photographic contact-frame, with a photo-

oraphic negative or other translucent picture

of the object to be reproduced between it and
the transparent front of the frame. 1 then
expose the baked-gelatin plate to light pass-
ing through the translucent picture for spaces
of time varying from four to ten minutes.
One result of this exposure consists in some
chemical change occurring at definite points
in the gelatin coating of the plate. That
change i1s mainly due to the presence of chlorid

of calcium, bichromate of potash, and com-

mon salt In my gelatin emulsion No. 1, and
in my gelatin emulsmn No. 2 it is mainly due
to the presence therein of the bichromate of
potash and the common salt. That change is
more or less positive and complete in propor-
tion to the number of rays of light which
reach the different areas of the gelatin coat-
ing through the different areas of the trans-
lucent picture above them. Another result
of this exposure is to harden the different
areas of the gelatin coating on the plate in
proportion to the number of rays of light
reaching those areas, respectively, thrmwh
the different ar cas of the translucent plcture
I'he sensitive baked-gelatin plate having been
thus exposed to light 1s removed from the
frame in a dark room and is developed in that
room by being bathed first in slightly-warm
water and then in cool water, and that de-
veloping produces the following two results:
"The first result consists in numerous eruptions
in the surface of the coating of the developed
gelatin plate, which eruptions are primarily
due to the chlorid of calcium, the bichromate
of potash, and the common salt in the gela-
tin emulsion No. | and to the presence in the
ogelatin emulsion No. 2 of the bichromate of
potash and the common salt, and which erup-
tions are dir ectly due to the chemical change
which occurred in the gelatin coating on ac-

-
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vount of the presence ot those chemicals there-
in at the time the baked-gelatin plate was ex-
posed to light through the translucent picture.
Those eruptions are distributed irrecularly
over the surface of the developed gelatin
plate, being less numerous and less wide in
those parts of the gelatin coating which were
uncer the darker parts of the translucent pic-
ture thanin those parts of the gelatin coating
which were under the lighter parts of the
translucent picture in the photographic con-
tact-frame, because the eruptive tendency of
the different particles of the chlorid of cal-
cium, bichromate of potash, and common salt
1n the gelatin coating is in direct proportion
to the amount of light reaching those parti-
cles, respectively. The eruptions which are
developed by the water in the gelatin coating
result in making irregular cmchs more or
less wide and more or less near tou‘ethel over
the entire surface of the gelatin c,()atmg., the
wider and more frequent cracks developing in
those parts of the gelatin coating which were
under the lighter parts in the translucent pic-
ture and the narrower and more infrequent
cracks being developed 1n those parts of the
gelatin coating which were under the darker
parts of the translucent picture in the con-
tact-frame. Many of these cracks intersect
with each other; but some of them are iso-
lated from the others. The average size of
the cracks can be varied by varying the chem-
1cals used in the gelatin emulsion and also by
varying the time of exposure of the balked-
celatin plate to light under the translucent
picture, and some of those chemicals in some
proportions produce cracks with greater
sharpness and angularity of outline than some
other chemicals 1n some other proportions.
The second result of bathing the exposed
gelatin plate in water consists in the absorp-
tion by the gelatin coating of varying quan-
tities of water in the different parts of that
coating, which quantities of water are in in-
verse proportion to the hardening of the dif-
ferent parts of the gelatin coating by the
varying number of rays of light which reached
those ditferent parts thIOUOh the translucent
picture above them. The absorbed water
causes the gelatin coating to swell more or
less at different portions of its areas, which
swelling brings more or less into relief differ-
ent parts of the surface of the gelatin plate in
proportion to the quantity of water absorbed
by the gelatin coating under those different
surtaces and which swelling leaves depres-
sions more or less deep in those parts of the
surtace of the gelatin plate which absorb the
lesser quantities of water. Thus the view of
the translucent picture is reproduced in relief
upon the developed gelatin plate, the darker
parts of the translucent picture being repre-

sented by those parts of the surface of the

developed gelatin plate which are in relief,
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while the lighter parts of the translucent pic-
ture are represented by those parts of the
developed gelatin plate which are in depres-
sion, and the parts in relief and the parts in
depression shading into each other more or less
oradually, as did the light partsand the darker
parts of the translucent picture.

- Thetforegoing description of the tworesults
which occur from bathing the exposed gela-
tin plate in water refers particularly to cases
wherein the translucent picture through
which the sensitive gelatin plate was exposed
to light has no perfectly opaque area and no
perfectly transparent area, but where its
translucency i1s decidedly variable. In case
that translucent plate has a perfectly opaqgue
area the corresponding surface of the devel-
oped gelatin plate will be in plain and com-
paratively high relief, without the character-
1stic cracks. In case that translucent plate
has a perfectly transparent area the corre-
sponding surtace of the developed gelatin
plate will be 1n comparatively deep depres-
sion, and the cracks in the bottoms of that de-
pression will practically constitute part of
the depression and will not be separately rep-
resented on the printing-surface, which 1is
made on metal or stone with the developed
ogelatin plate.  Incase the translucent picture
has no perfectly opague nor any perfectiv
transparent area, and where its translucency
is but slightly variable, the developed gela-
tin plate will bhave but little relief and but
little depression other than its characteristic
craclks, and which cracks will alone represent
the picture by their varying widths and fre-
quencies of distribution.

1 continue to bathe the gelatin plate in
water until all the potential cracks are devel-
oped therein and until the bichromate of
ammonia or other sensitizing chemical is so
far eliminated from the gelatin that the plate
can be exposed to dim hght without any fur-
ther change taking place therein or thereon;
but I keep the gelatin plate away from ordi-
nary light till after the drying stated in the
next paraeraph.

If I am working 1n a temperature above
65- Fahrenheit, I next bathe the developed
oelatin plate for from three to five minutes
in a solution of five drams of chrome-alum in
twenty-four ounces of water; but this bath-
ing is not necessary when I am working in a
temperature as low as 60° Fahrenheit. The
bathing of the developed plate 1n the solution
of chrome-alum tends to permanently fix the
walls and outlines of the cracks on the sur-
face. of the plate and also to prevent the
swollen areas of the gelatin from receding
entirely down to the original horizontal level
of the plate when the water 15 expelled from
those swollen areas by the drying of the plate

by means of a current of air produced by an

electric fan or otherwise, and which drying
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| is the next operation to which the plate is

subjected. Still that dryineg causes the
swollen areas of the gelatin plate to somewhat
recede; but the gelatin coating under those
areas remains comparatively soft and porous,
while the gelatin coating under the depressed
surfaces of the plate continues to be compara-
tively hard and dense. Having thus pro-
duced my developed gelatin plate with a view
potentially represented thereon by the vary-
ing degrees of density and porosity of its
ogelatin coating, as well as by some of the
areas being in relief and other areas being in
depression, and which coating has the charac-
teristic cracks which I have described dis-
tributed irregularly over its surface, with the
wider, deeper, and more frequent cracks in
the lower and denser parts of the gelatin coat-
ing and with the narrower, shallower, and
less frequent cracks in the more porous and
elevated parts of the gelatin coating, I pro-
ceed as follows: I prepareastock solution by
mixing twenty-eight ounces of water and one
hundred and eighty grains of citric acid and
five hundred and twenty orains of nitrate of
potassium and seventy grains of chrome-
alum and half an ounce of liquid ammonia
in a vessel of itsown. I then take two ounces
of that stock solution and mix it with twelve
ounces of glycerin and six ounces of water in a.
vessel of 1ts own, and thus produce a glycerin
solution. I strip the gelatin part of my com-
posite developed gelatin plate, together with
its celluloid base, away from the steel plate
to which the celluloid base was glued before
the gelatin emulsion was applied thereto, for
the steel plate has now performed its neces-
sary function of enabling me to keep the cel-
luloid sheet perfectly flat and perfectly level
while the gelatin emulsion was being baked
thereon and has also performed its conven-
lent function of enabling me to keep the cel-
luloid sheet perfectly flat while bathing, de-
veloping, and drying the baked gelatin plate.

Thereupon I apply the above-described glyc-

erin solution to the developed gelatin plate.
T'hat solution adheres to and 1s absorbed by
those areas of that plate which are compara-
tively porous, but is repelled by those areas
of that plate which are comparatively hard,
and 1s also repelled by the interior of the
cracks over the whole plate. I then remove
the surplus glycerin solution from the devel-
oped gelatin plate by means of tissue-paper
applied thereto and removed therefrom, and I
repeat this operation, if necessary, until none
of the solution remains upon any of the sur-
face of the plate or 1n any of the eracks there-
in. 1 next apply a particular lithographic
printing-ink to the developed gelatin plate
by a proper inking-roller or by a succession
of such rollers, which ink is taken by the com-
paratively hard areas of the gelatin plate and
by the cracks on the surtace of that plate; but
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it is not taken by the comparatively porous
areas of the plate, because 1t 1s repelled there-
from by the glycerin solution therein. The
ink which 1s thus applied to my gelatin plate
1s composed by melting together one pound
of asphaltum, one pound rosin, half a pound of
beeswax, one pound mastic, and three ounces
of mutton-tallow and then mixing that compo-

sition with double its quantity of the crayon-

ink of commerce, which crayon-ink is made of
cooked linseed- oil and lampblack without any
fat. Having thus rolled up my developed
oelatin plate with ink, I place that plate face
downward upon a sand-blasted or otherwise
finely-roughened surface of a copper plate,
and thenI apply enough pressure tothe back of
the inked flexible gelatin plate to transfer the
ink from its face to the copper plate, but with-
oub using pressure enough to crush any part
of the gelatin coat on the flexible base or to
otherwise mjure the picture which is thus
transferred from the gelatin plate to the cop-

per plate. Thereupon I carefully remove the
flexible gelatin plate from the copper plate
and then proceed as follows: I prepare an en-
ameling - powder composed of two parts of
rosin, one part of shellac, and two wmarts of

| alcohol melted together and then cooled and

30
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finely pulvenzed I apply that fine powder
with a cotton ball to the inked surface of the
copper plate, so as to make the powder adhere
to the inked portions of that surface without
acdhering to the naked portions thereof. Then
] heat the copper to atemperature high enough
to melt the enameling-powder into the ink to
which it has adhered. This heating results in

- changing the ink on the surface of the copper
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plate into a hard enamel, and that enamel will
perfectly protect those areas of the copper
plate covered thereby from the eating of the
etching liquid, which 1s subsequently applied
to the copper plate. DBefore applying that
etching liquid I paint the back of the copper
plate with asphalt-varnish to protect the back
of the plate from the etching liquid. That
etching liquid may be chlorid of iron, and it
will eat away the naked portions of the face
of the copper plate, while not affecting those
portions of that surface which are covered by
the enamel. I cause the etching liquid to do
1ts etching-work for a greater or less length
of time, according as I desire to etch the cop-
per plate more or less deeply, and thus give
more or less relief to the printing-surface of
the resulting printing-plate. 1 sometimes
etch so deeply that the relief portions of the
plate are used as the printing-surface thereof;

but 1n some cases I etch less deeply and use

the depressed portions of the plate as its print-
ing-surface. After the copper plate has been
etched I wash 1t with pure water to remove
the etching solution, and then I remove the
enamel from its relief-surface with turpentine.

My invention i1s applicable to printing in

L

combinations of colors as well as in one color
only. Iorexample, I can make three photo-
graphicnegativesof an oil-painting upon three
drV photou raphic plates through a proper
color-screen for each negative, and I can make
a flexible developed c_relatm phte from each
of those negatives, and I can print from each
of those flexible gelatin plates upon a sepa-
rate copper plate, and I can enamel and etch
each of those copper plates as above described,

and I can then anply to each of those copper
plates its proper color of ink, and I can finally
malke a colored copy of the oil-painting by
successively printing from those three copper
plates upon paper or other suitable material.

My 1nvention 1s also applicable to printing
either in one color or in several colors with
one copper roller or with a separate copper
roiler for each of the several colors, as the
case may be.

When I am to prepare and use the periph-
ery of a copper roller to print in one color
upon paper, 1 make, develop, and ink a flexi-
ble gelatin plate, as above described. There-
upon I roll a plain copper roller having a
finely -roughened surface over that flexible
inked O*elatm plate with downward pressure
sufficient to cause the ink on the gelatin plate
to be transferred to the periphery of the
roller. Thereupon I change that ink into an
enamel by means of the application of the
same enameling-powder which I use upon
copper plates and by means of heat, and I
protect the interior of the roller, if it ishollow,
or 1ts ends, it it is solid, from the action of the
etching liquid which I apply to the periph-
ery of the roller. I make that application by
causing the roller to revolve on its own axis
above a pan containing the etching liquid and
with all portions of the periphery of the
roller successively passing through the etch-
ing liquid in the pan as the roller is turned on
1ts own axis. The etching liquid thus applied
eats away the naked portions of the periph-
ery of the copper roller, while not affecting
those portions of the periphery which are
covered by the enamel. In this case, as in
the case of a copper plate, I cause the etch-
ing liquid to do its etching-work for a greater
or less length of time, according as I desire
to etch the periphery of the copper roller
more or less deeply, and thus give more or
less relief to the unetched surface. 1 eener-
ally etch so deeply that the reliet portions of
the periphery of the roller are used as the
printing-surtace thereof; but in some cases |
etch less deeply and use the depressed por-
tions of its periphery as that printing-sur-
tace. After the periphery of the copper
roller has been etched I wash it with pure wa-
ter to remove the etching solution, and then
I remove the enamel trom 158 1‘elief surface
with turpentine. The periphery of a copper
roller having been thus provided with a print-
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ing-surface; the roller is used in a printing-
machine as 1f it had received its printing-sur-
face from the hands of an engraver.

When I am to prepare and use the periph-
ery of a copper roller to print in one color
upon woven fabric, 1 proceed the same as
when I am to use the periphery of a copper
roller to print in one color upon paper, ex-
cept that when printing upon fabric I use
the depressed portions of the roller for the
printing-surfaces instead of using the relief
portions thereof and except that in order to
produce a positive picture from the depressed
portions of the roller I print through a posi-
tive translucent picture instead of a negative
translucent picture upon the baked gelatin
plate in the contact-frame and except that 1
sometimes male an original translucent nega-
tive, from which the translucent positive is
taken through a prism in order that the posi-
tive picture printed upon the fabric by the
roller may have the same right and left di-
rection as the original object which that pic-
ture represents.

I can also provide the peripheries of three
or more copper rollers with contributory
printing-surfaces by means of three or more
such developed, inked, and flexible gelatin
plates as I have above described in connec-
tion with the production of three or more
copper printing - plates for the successive
printing of three or more different colors,
and I can use those printing-rollers succes-
sively to produce a picture composed of a com-
bination ot those colors.

A copper plate or a copper roller which has
been provided on the plan of this specification
with a surface in relief has that surface mainly
composed of minute irregular peaks and ridees
of varying widths and frequencies and con-
stantly-changing directions, and which peaks
and ridges result from those irregular cracks
in the flexible developed gelatin plate which
were described in an earlier paragraph of this
specification. These peaks and ridees result
from those cracks, because those cracks are
filled with ink when ink is rolled upon the de-
veloped gelatin plate and because the ink is
transferred from those cracks to the surface
of the copper plate or to the periphery of the
copper roller, as the case may be, and being
afterward changed into an enamel on that sur-
face 1t protects the copper below it from the
etching fluid, and therefore leaves that cop-
per 1n relief in the form of pealks and ridges
surrounded by depressions. |

Where a copper plate or copper roller is so
etched as to use its relief areas for its print-
Ing-surtace, those peaks and ridges receive
ink, while the depressions around them do
not; but where a copper plate or a copper
roller is so etched as to use its depressed areas
forits printing-surface the depressions around

the peaks and ridges receive ink, while the | upon the celluloid base with uniform thick-
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peaks and ridges themselves are not thus pro-
vided. Whether the peaks and ridges receive
ink, while the depressions around them do
not, or whether the depressions receive ink,

while the peaks and ridees around them do

not, the peaks, ridges, and depressions taken
together constitute a fine granular printing-
surface on the plate or roller, as the case may
be. That granular surface varies through
every degree of difference between areas al-
most entirely covered with ink and areas al-
most entirely free from ink.

Thus the definite printing points and areas
which I make upon a copper plate or a copper

roller and which are necessary to the printing

ntitity thereof are so distributed over the sur-
face of the copper as to combine to reproduce
the lights and shades of original pictures with
their own respective and undiminished values,
and that distribution is accomplished in ipper-
type printing by ligcht and chemistry, auto-
matically codperating to faithfully imitate the
object to be reproduced.

Where the translucent picture through
which my sensitive gelatin plate is exposed to
light 1s a photograph, that photograph may be
a negative or may be a positive, the choice be-
tween the two depending on whether the re-
lief parts or the depressed parts of the ulti-
mately resulting etched metal surface are to
be used as the printing parts of the surface
of the metal plate or roller which i1s prepared
for printing by my process. So, also, the
translucent picture through which a sensitive
gelatin plate is exposed to light in my process
may be a picture made by the brush or pencil
of an artist on a sheet of glass or in any one of
several other ways, so as to produce the instru-
mentality which I specity as a “* translucent”
picture. By thatdesignation I includeall pic-
tures which are variably translucent, whether
or not they are quite transparent and quite
opaque in some of their areas.

Flexible celluloid sheetsare said in the speci-
fication to be the foundation of my flexible
oelatin plates, though I claim that any other
flexible sheet which will perform the same
function 1n substantially the same way will
be equivalent to a celluloid sheet for that pur-
pose; but I know of no other material which
can perform the same function in substan-
tially the same way, and I think that no sheet
of metal, paper, cloth, cardboard, soft rubber,
hard rubber, wood, or leather can be used as
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an equivalent of a flexible celluloid sheet asa

foundation for my flexible gelatin plate.
KEach of my flexible celluloid sheets 1s said
in the description to be temporarily glued
down upon a flat and horizontal steel plate
while the gelatin coat i1s being coherently
dried and baked thereon. This flat and hori-
zontal condition and position of the celluloid
base causes the gelatin coat to set and dry
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uniformity of thickness of the gelatin coat is
essential to the performance of the function
of my gelatin plate.

The flat plate upon which the flexible cellu-
loid sheet 1s ¢lued down while the gelatin
coat is setting and drying thereon may be of
some other metal than steel, or it may be glass.
The flexible celluloid sheet, with its gelatin
coat, may be stripped from that flat plate be-
fore 1t 1s exposed to hight or after it i1s ex-
posed to light and before it 1s bathed in wa-
ter instead of being kept upon the flat plate
until after 1t 1s bathed 1n water. It the flat
plate is metal, the gelatin plate, with its flexi-
ble celluloid base, should be stripped from the
flat plate before the glycerin solution is ap-
plied to the gelatin coat in order toavoid any

chemical reaction between the metal of the

flat plate and any of the chemicals in the glyec-
erin solution; but i1f the flat plate 1s glass,
the gelatin plate, with its flexible celluloid
base, may be letft on the flat plate until after
the glycerin solution is-applied to the gelatin
plate and, indeed, until after the gelatin plate
1s 1nked.

Before ink is transferred from the inked
oelatin plate to a solid surface the inked gela-
tin plate should be stripped from any flat
blate to which 1t may have been glued, be-
cause the gelatin plate should be flexible at
that time. That flexibility 1s necessitated by
the fact that the inked gelatin plate must be
pressed very hard against the solid surface in
order to transfer ink enough from the de-
pressions in the gelatin plate to the solid sur-
face and by the fact that that hard pressure
would crush or distort the relief parts of the
surface of the gelatin plate it the base of that
plate were rigid at that time and by the fact
that good ink impressions cannot be made
between twounyielding plates or other bodies.
The flexibility of that base at that time is
made available to prevent such crushing or
distortion and to produce good ink impres-
sion by means of the presence below that base
of some cushioning material, such as felt or
soft rubber. |

My deseribed improvements in photome-
chanical printing are capable of some varia-
tions in some respects; but they have several
distinguishing characteristics which are in-
dispensable. One of those distinguishing
characteristics i1s the peculiar ﬂemblhty ot he
base for the gelat: the

n plate, and another is

uniform thickness of the gelatin coat upon

the sensitive gelatin plate before it is devel-
oped, and another is the presence of numer-
ous irregular cracks in the surface of the de-
velopec Uel%tm plate.

Flexi bllltV alone 1s not a Suﬂiclent charac-

teristic of the base of my: gelatin plate, for

other clmmcteristics must coexist with that
flexibility.

For example, the flexible sheet

made from the same original 5ub]ect
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must be easy to bend, like celluloid, and not
hard to bend, like steel, and it must, like cel-

luloid, be quite elastic, and not inelastic, like
lead. Moreover, the flexible sheet which con-
stitutes the base of the gelatin plate must be
incapable of expansion or contraction, like
paper or wood, or of diagonal distortion, like

70

cloth, during its immersion in water or dur-

ing its preceding or subsequent handling, tfor
any one of these capabilities would result in

“distorting the gelatin coat, and that distor-

tion would spoil, or at least injure, any result-
ing independent picture and wounld prevent
proper registration between the printing-sur-
faces of two or more copper rollers or copper
plates when those surfaces were produced
froma corresponding number of gelatin plates
Fur-
thermore, the flexible sheet must be free from
capability of chemical reaction with any ot
the chemiecals in the gelatin emulsion applied
thereto or with any of those in the glycerin
solution applied to the developed gelatin
plate, and most metal sheets are unavailable
for this reason alone.

Uniform thickness of the gelatin coat upon
the gelatin plate before it is developed is nec-
essary to enable the light to act upon the
cracking chemicals in the different parts of
the gelatin coat in exact proportion to the
translucency of the parts of the translucent

picture through which the light 18 shining-

upon the oelatm coat during the, exposure of
the ﬂe]atm plate to light. In the absence of
this Chdl acteristic the resulting picture would
be spoiled by streaks or clouds, due to some
groups of the craclks being too numerous or

too few or too wide or too narrow to corre-
spond with the graduated surfaces which they

should respectively represent.

Numerous irregular eracks are necessary in
the depressed parts of my developed gelatin
pla,te in. order to deposit ink from those

cracks in trregular areas on the copper sur-
tace W ’nch 1s to be etched, while leaving naked

other irregular areas around those depomtfs
and ‘that combination of inked and uninked
irregular areas on that copper surface 1s nec-
essary In both relief-printing and intaglio-
printing of graduated pictures in order to
procduce by subsequent etching of the copper
surface a printing-surface capable of produc-
ing graduated deposits of 1nk upon paper,
and the same combination of inked and un-
inked irregular areas on the copper surface
is additionally necessary in intaglio-printing
in order to produce numerous minute rideges
and peaks of copper, extending upward from
the bottoms of the depressions etched into
the copper and serving to prevent the re-
moval of the ink from those depressions by
the cloth or other wiper which must be used
to wipe away the ink from the relietf portions
of the same copper surtace.
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A relief or an intaglio printing surface can
be made on aluminium, zine, or other metal
by the means set forth in this specification,
except that different metals are best etched
with different etching liquids, and a plano-
oraphic surface can be made on stone or on
zinc by means which include the process of
my claim 3 and include also such other means
as would be employed if a picture were to be
put upon the surface of the stone or zine by
the pen of an artist instead of being printed
thercon with ink with one of my flexible de-
veloped gelatin plates.

I claim as my invention—

1. The following process of photomechan-

ical printing: making asensitive gelatin plate,

on a flexible celluloid base, which base is tem-
porarily glued down upon a flat and horizon-

tal plate while the gelatin is setting: exposing

that sensitive gelatin plate to light through a
translucent picture: developing that exposed
gelatin plate by bathing it in water, and there-
by making numerous irregular, and irregu-
larly-distributed eracks in its surface: drying
that developed gelatin plate in air: stripping
that gelatin plate, with its flexible base, away
from that flat plate: applying olycerin solu-
tion to those parts of the surface of that de-
veloped gelatin plate which will take it: ap-
plying ink to the other parts of the surface
of that developed gelatin plate: transferrine
ink from that inked flexible gelatin plate to
a metal surface, by pressing the inked Hexi-
ble gelatin plate dirvectly against the metal
surface: etching away the uninked parts of
that metal surface: applying printing-ink to
the printing parts thus produced on that metal
surface: and transterring ink from those
printing parts directly to the surface of what-
ever material constitutes the base of the pic-
ture which results from the process: all sub-
stantially as deseribed.

2. The following process in photomechan-
1cal printing: makinga sensitive gelatin plate,
on a flexible celluloid base, which base is tem-
porarily glued down upon a flat and horizon-
tal plate while the gelatin issetting: exposing
that sensitive gelatin plate to light through a
translucent picture: developing that exposed
gelatin plate by bathing it in water, and there-
by making numerous irregular, and irregu-
larly-distributed cracks in its surface: drying
that developed gelatin plate in air: stripping
that gelatin plate, with its flexible base, away
from that flat plate: applying elyeérin solu-
tion to those parts of the surface of that de-
veloped gelatin plate which will take it: ap-
plying ink to the other parts of the surface of
that developed gelatin plate: transterring ink
from that inked flexible gelatin plate to a
metal surface, by pressing the inked flexible
gelatin plate directly against the metal sur-
face: and etching away the uninked parts of
that metal surface: all substantially as de-
scribed.

.....

785,735

3. The following process in photomechan-
ical printing: making a sensitive gelatin plate,
on a flexible celluloid base, which base is tem-
porarily glued down upon a flat and horizon-
tal plate while the gelatin is setting: exposing
that sensitive gelatin plate to light through a
translucent picture: developing that exposed
gelatin plate by bathing itin water, and there-
by making numerous irregular, and irregu-
larly-distributed cracks in its surface: drying
that developed gelatin plate in air: stripping

that gelatin plate, with its flexible base, away

from that flat plate: applying glycerin solu-
tion to those parts of the surface of that de-
veloped gelatin plate which will take it: ap-
plying ink to the other parts of the surface
of that developed gelatin plate: and trans-
ferring ink from that inked flexible gelatin
plate to a solid surface, by pressing the inked
flexible gelatin plate directly against the solid
surtace: all substantially as described.

4. The foliowing process in photomechan-
1cal printing: making a sensitive gelatin plate,
on a flexible celluloid base, which base is tem-
porarily glued down upon a flat and horizon-
tal plate while the gelatin is setting: exposing

that sensitive gelatin plate to light through a

- translucent picture: developing that exposed

|

gelatin plate by bathing itin water, and there-
by making numerous irregular, and irrecu-
larly-distributed cracks in its sarface: drying
that developed gelatin plate in air: and strip-
ping that gelatin plate, with its flexible base,
away from that flat plate: all substantially as
deseribed.

5. The following process in photomechan-
1cal printing: making a sensitive gelatin plate.
on a flexible celluloid base, having a gelatin
coat of uniform thickness: exposing that sen-
sitive gelatin plate to light through a translu-
cent picture: developing that exposed gelatin
plate by bathing it in water, and thereby malk-
Ing numerous irregular, and irregularly-dis-
tributed cracks in its surface: drying that de-
veloped gelatin plateinair: applyinge glycerin
solution to those parts of the surface of that
developed gelatin plate which will take it: ap-
plying ink to the other parts of the surface
of that developed gelatin plate: transferring
ink from that inked flexible gelatin plate to
a metal surface, by pressing the inked flexible
oelatin plate directly acainst the metal sur-
face: and etching away the uninked varts of
that metal surface: all substantially as de-
scribed. |

6. The following process in photomechan-
1cal printing: making a sensitive gelatin plate,

on a flexible celluloid base, having a gelatin |

coat of uniform thickness: exposing that sen-
sitive gelatin plate to light through a translu-
cent picture: developing that exposed gelatin
plate by bathing itin water, and thereby mak-

Ing numerous irregular, and irregularly-dis- _

tributed cracks in its surface: drying that de-
veloped gelatin plateinair: applying glycerin
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solution to those parts of the surface of that
developed gelatin plate which will take 1t: ap-
plying ink to the other parts of the surface of
that developed gelatin plate: and transferring

ink from that inked flexible gelatin plate to a

solid surface, by pressing the inked-flexible
oelatin plate directly against the solid surtace:
all substantially as described.

7. The following process in photomechan-
ical printing: making a gelatin plate, ona flexi-
ble celluloid base, having a gelatin coat of
uniform thickness sensitized with bichromate

©

of ammonia and chlorid of calcium: exposing
that sensitive gelatin plate to light through a
translucent picture: developing that exposed
oelatin plate by bathingitin water, and there-
by making numerous irregular, and irregu-
larly - distributed cracks in its surface: and
drying that developed gelatin plate in air: all
substantially as described.

JOHN W. IPPERS.

Witnesses:
ArBertT H. WALKER,
Hexry L. RECKARD.
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