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The invention relates in general to an im-

provement in the art of lithography and spe-’

cifically relates to a substitute for the litho-
graphic stones and plates now in general use
and to a method of preparing and using such
a -substitute, hereinafter referred to as a
lithographie glass plate. :

In making transfers from lithographic
stones as practiced at present, it is the usual
practice to place markings on the stone vo
locate the successively positioned transfer
papers and by means of such papers replaced
one after the other on the stone to take off
duplicate impressions for use in forming the
final color printing plates. The method is
not conducive to accuracy in the locating of
the reproductions on the printing plates due
among other reasons to the fact that the
transfer paper frequently sticks to the stones
as it is peeled off the same, and in removing
the paper it stretches thus distorting the
transfers. Tt is vitally necessary in litho-
graphic work that the transfers on the print-
ing plates be exact duplicates of each other
to insure the edge to edge contacting of the
different colored areas on the final prints.

The primary object of the invention is to
provide a form of lithographic stone, or
rather a substitute for such a stone, by means
of which the transfers on the several print-
ing plates can be made as exact duplicates of
each other and thus capable of having their
colored - reproductions superposed on-each
other line for line. ‘

Broadly, this object is attained by using a

transparent or rather a translucent plate pre-
pared to receive the image in place of the
usual opaque stone forming the original .de-

sign thereon by any of the methods now-

known in preparing such stones, by directing
strong light through the glass plate on to
different sensitized surfaces or different parts
of the same sensitized surface. Differently
expressed, the invention features the elimi-
nation of the usual paper transferring steps
in lithographic work and the substitution of
reproduction made by photo-printing in
preparing the several color plates.
‘Another object of the invention is to pro-
vide an improved form of lithographic stone
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substitute which will function efficiently in
practicing high grade lithographic and
photolithographic work which will ayvoid
certain defects at present.known in the use
of lithographic stones and their metallic sub-
stitutes, and which will possess certain eco-
nomic advantages in both the original cost of
preparing the same and in storage and other

subsequent cost in practicing the art of re-

producing from such opaque. stones.
Basically, these objects are attained by
fusing glass colors or enamel in the form of
minute articles to a sheet of glass to produce
the requisite grain, stipple or roughness. of
surface, hereinafter referred to as grain in a
refinement of texture necessary to produce
fine tones and character in the resulting re-
productions. Attempts have. been made

heretofore to prepare such articles by grind-

ing or etching or painting glass to provide
the requisite grain, but attempts along these
lines have not been able.to produce a stone
capable of use in high grade work such as the
producing of half tones and the like and such
stones when etched have only a limited use in

- producing cheap cardboards or bill board

sheets and are entirely unfited for use in
photolithographic work and other work re-
quiring an. artistic finish. o

In lithographic work there is a demand for
lithographic stones which can be formed of
any desirable size; which will give a variety
of grain, some fine almost to the point of be-
ing smooth and others which will give a
coarse or rough surface effect with different
shades of coarseness between these two ex-
tremes and to provide a stone substitute which

will possess all of the advantages of the pres-.

ent form of high grade stone. ‘ :

Accordingly another object of the inven-
tion is to provide for a refinement in rough-
ness of surface or working face produced on
the stone substitutes herein featured and fo
provide for a uniformity of surface and with
any desired degree of roughness and which
selection of degree and uniformity of surface
has not been capable of production by any
known method of finishing the stone substi-
tutes or metallic plates now in general use.

Still another object of the invention is to
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provide a lithographic stone substitute or
glass plate which can be produced economi-
cally in a variety of colors and which can be
produced in sheets, both flat and curved and
which sheets can be readily cut to size after
they are finished to assure identity in the sev-
eral composite parts.

Various other objects and advantages of
the invention will be in part obvious from a
consideration of the method features of the
disclosure, from the description of one physi-
cal embodiment of the invention and in part
will be more fully set forth in the following
particular description of one method of prac-
ticing the invention, and the invention also
consists in certain new and novel modifica-
tions of the preferred method and other fea-
tures of construction and combinations of
parts hereinafter set forth and claimed.

In practicing the method of forming the
plate herein featured, a surface of a sheet of
glass, preferably clear window or plate glass
is cleaned conventionally and to this cleaned
surface is applied a layer of previously pre-
pared glass colors, usually a mixture of dif-
ferent colors and capable of producing mi-
nute and spaced apart particles when fused to
the glass. After drying, the coated glass is
subjected to one or more firing operations in
an oven or lehr and at a temperature previ-
ously ascertained for this particular work
which will fuse the color to the glass without
causing the applied color particles to lose or
rather entirely lose their rough appearance,
or differently expressed to become smooth.,

In preparing the mixture of glass colors
there is selected first an ingredient which
will give the requisite grain to the surface.
Zinc oxide is usually selected especially as it
fuses at a high temperature but bone ash can
also be used and gives an excellent matted
surface. Zinc oxide tends to give a grey cast
to the finished glass surface but is the most
satisfactory reagent now known despite ob-
jections to the greyness.

It is suggested that the roughness of the
zine oxide or equivalent reagent be toned
down or rendered somewhat smoother by the
use of a reagent capable of rendering the
rough zinc oxide paticles less noticeable or
prominent on the surface and .therefore
smoother. Stannous oxide is suggested. es-
pecially for this purpose as it fuses at a rela-
tively low temperature and thus assists in
bringing the mixture to the requisite fusing
point. Incidentally, the stannous oxide has
the effect of bleaching the grey effect of the
zinc oxide. Red lead oxide has been used in
place of the stannous oxide with satisfactary
results.

As one specific illustration, a mixture con-
taining forty percent by weight of zinc oxide,
and fifty percent of stannous oxide has been
used with a suitable glass flux. In this par-
ticular case, ten percent by weight of a soft
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lead containing flux was used. Different col-
ors may be added to give the desired colora-
tion. Ior instance, in forming the reds,
oranges and yellows, a selenium base is used;
for forming the blues a cobalt is used; all
in the proportions necessary to give the re-
guired intensity and tone of color shade.

In compounding these ingredients, extreme
care must be exercised to obtain the proper
fusing point. As the composition of glass
varies from time to time and even different
batches of glass purchased from the same con-
cern and sold as identically the same glass

differ in their fusing points, it is necessary to-

test each batch of glass and each mixture of
the glass colors above described experiment-
ally before proceeding with the preparation
of the lithographer’s glass herein featured.
It is suggested that a sample of the glass un-
der test be first subjected to ascertain its fus-
ing point; then the rough and smooth surface
producing reagents in the coating mixture
above referred to should be apportioned both
to obtain the desired resulting finish, or rather
roughness of finish, and if necessary the grain
producing reagents should be combined with
the requisite amount of flux to bring the fus-
ing point of the mixture below the fusing
point of the particular glass on which it is to
Leused. The mixture of reagents so prepared
and combined is placed on a small sample of
the glass and subjected to a heat treatment.
The temperature 1s raised experimentally to
that point where the mixture fuses into the
surface of the glass with a resulting smooth
finish. This finish is of course unsuited for
lithographic work. ‘

In the instant case recited above this com-
plete smooth finish fusing point was found
to be eleven hundred and eighty (1180° F.)
degrees Fahrenheit.

With this preliminary work finished it is
possible to proceed to form the lithographic
glass. A sheet of plain window glass, plate
glass or even a colored glass sheet is first
cleaned on one face following conventional
practices in cleaning glass to receive glass
colors. The prepared mixture preferably in
liquid form is sprayed, brushed or otherwise
applied to the cleaned surface and in such
way that the surface receives a thin but uni-
form coat. One way in which this is at-
tained is to spray the sheet from one side to
the other by directing the spray up and down
and along vertically extending parallel
bands, after which the coating so applied is
permitted to dry by exposure to atmospheric
air; this usually takes about one minute.
Then a second coat is applied, this time di-
recting the spray from top to bottom and
along parallel horizontal bands, after which
this second coat is permitted to dry. Finally
one or more additional coats are applied
criss-cross preferably directing the spray di-
agenally of the plate and along parallel bands

70

75

80

90

105

115

pomt

20

120




10

15

20

30

40

60

G3

1,803,519.

at forty-five degrees to both-the:vertical and
horizontal bands forming the first two coats.
After each application the coats are permitted
to dry and after the last coat the glasg plate
is laid down flat with its coated surface fac-
ing upwardly and is subjected to an atmos-
pheric drying for a long period of time pref-
erably for at least one hour. It is also sug-
gested that the glass colors be applied to the
glass surface by means of a decalcomania or
any of the other methods now used in apply-
ing coating to glass surfaces.

When thoroughly dried the coated sheet is
placed in an oven or lehr and subjected to a
heat or firing treatment until the colors have
fused into the glass. At this time particular
care is exercised to insure a temperature less
than the ascertained temperature at which the
colors became smooth. If the colors are un-
derfired the surface is too rough and the par-
ticles do not lie flat on the glass, and if over-
fired the surface becomes smooth. In most
cases a temperature about forty degrees less
than the temperature at which the colors fuse
to a smooth finish is about right, but here
again some experimental tests are necessary
in order to obtain the exact temperature at
which the best results are obtained. In the
specific case'above mentioned where zine and
stannous oxides were used a temperature of
eleven hundred and forty (1140° F.) degrees
Fahrenheit gave satisfactory results.

When thus fused the resulting glass is per-
mitted to cool conventionally and may be then
used for the purpose herein‘intended. A bet-
ter character of surface is provided however
by subjecting the surface so formed to a rub-
bing operation with a suitable abrasive and
until the desired smoothness or rather the de-
sired degree. of rougliness. is .attained.
Ground flint and pumice stone are the usual
abrasives used for this purpose and the prac-
tice followed is that used in polishing smooth
glass surfaces. As these plates are usually

5 ordered by sample; the rubbing proceeds until

the finish o each plate matches that of the
sample. . : :

By following the technic herein outlined
there is.finally produced an all-glass substi-
tute for a lithographic stone comprising a
sheet of glass of any desired thickness having
a design, image or pattern receiving surface
defined by fused, spaced apart glass or enamel
particles integral with the glass sheet and

5 forming a grained appearance to the surface.

When viewed at a distance as at arm’s
length the plate produced by following this
method seems smooth but with a grained or
non-reflecting surface. When viewed at close
range under a low powered reading glass
there is disclosed a uniformally roughened
surface. : T

As the roughened surface so produced is
an integral part of the glass base it is im-
possible for the surface to peel.off, and it is

3

not affected by submersion in water. After

the design is photographed or otherwise im-

posed on the glass plate, the artist can work
on the same. conventionally while under wa-

ter to bring up the high lights and other nec- .

essary retouching for the glass so surfaced is
visible under water. With the glass plate so
formed the design may be transferred directly
to the usual zinc and aluminum plates from
which the design is printed, incidentally sav-
ing the expense of effecting the transfer by
means of transfer paper now necessary- with
known forms of lithographic stones.

After once ascertaining the proper fusing
point for any one particular grade or bath of
glass, it is obvious that any amount or num-

‘ber of plates may be practiced simply by coat-

ing the plates with the determined glass color
mixture and subjecting the same:to the ascer-
tained fusing temperature. In producing
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lithographic plates by this method and as a "

factory preduction the cost is very much
lower than the nearest corresponding grade
of lithographic stone. : As the glass plates
prepared as herein disclosed are thin com-
pared to the stones, there is effected a material
saving in-storage space. - RN
When so'prepared the frosted grained-sur-
face is'in condition:to receive the design im-
pressed theréon by drawing, by. photolithog-
raphy-and by any other proceéss now used in
forming designs on the-conventional forms
of lithographic stones. = Asthe prepared sux-
face shows up white while under water the
artist’ can work on-the plate as hereinbefore
indicated. Reproductions can be made from
the plate simply by interposing the same be-
tween a source of strong light-and a sensi-
tized surface.. In commercial.practice and
where it is. desired to form one or more large
color plates each: containing a'.plurality of

“the'designs, the plate is used as the negative

in ‘a photocomposing machine which permits
of a definite resetting of the plate in case
reproductions are to be made at some future
time. The machine is advanced along the
large color plates in-parallel lines conven-
tionally until the desired number of repro-

ductions are formed on the plate of one color

and the method repeated for-each other color
plate desired. - As the glass plate with “its
original design is used over and over again
without removing any of its design forming
coatings, it is obvious that there is no deteri-
oration-of the design. It is simply subjected
to the effect of light passed through it at
each exposure. As the reproductions are
made following the usual practices in form-
ing blueprints -and like photoprinting each
reproduction is an exact duplicate of every
other reproduction and there is no possibility
of sectional: distortions as is the case with
paper transfers and no necessity of exercis-
ing care to ascertain that the reproductions
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were talken repeatedly from the same parts ot
the stone.

Tclaim:

1. In the art of preparing a grained glass
sheet for use in place of a hthocrrapher s stone,
the method which includes the steps of ap-
plying a glass color to a sheet of glass cover-
ing the surface in parallel bands, permlttllm
this first coating to dry, applymfr a second
coat of said color covering the dried surface
with parallel bands dlsposed at right angles
to the first applied bands, permlttmfr this sec-
ond coating to dry, similarly prplymg a third
coating in dlao onal parallel bands at an angle
to both the first two mentioned bands, sib-
]ectlncr the glass so coated to an atmosphere

drying for about an hour, subjecting the glass
to a heat treatment at a temperature Suffi-
ciently high to fuse the colors to the glass but
at a temperature less than that at which the
colors would fuse to a smooth finish to pro-
duce a rough grained surface; permitting the
glass so treated to cool and rubblnd the rouoh
surface with an abrasive until a desired fine-
ness of grain surface is attained.

2. In the art of preparing a grained glass
sheet for use in place of a lithog rmpher B stone,
the method which consists in applying to a
surface of glass a coating of a mixture com-
prising zinc oxide, appronmdtely forty per-
cent by weight, stannots oxide, approximate-
ly fifty percent by weight and a flux approxi-
mately ten percent by Wewht and sub]ectmo
the glass so coated to a ﬁrmcr treatment at a
temperature of about eleven hundred and
forty degrees Fahrenheit. :

3. In the art of preparing a grained glass
sheet for use in place of a lithographer’s stone, 1
the method which consists in applying to one
face of a sheet of clear glass a coating com-
prising a mixture of zine oxide, stannous
oxide and a flux, and subjecting the glass so
coated to a firing treatment at a temperature
of about forty degrees Fahrenheit, lower
than the temperatme at which said coatmo
weould fuse to a smooth finish when applied
to this particular glass.

4. In the art of forming a grained glass
sheet for use in place of a hthographer s stone,
the method which consists in applying to
one face of a main sheet of clear glass a uni-
form and thin coating of a glass color permit-
ting the same to dry in the presence of atmos-
pherlc air, subjecting a sample piece of the
same wlass and snmhrly coated and dried to
a ﬁnno treatment to determine the temper-
ature at which there is a fusion of the olass
colors into this particular glass and at which
ascertained temperature there will be formed
a smooth finish to the coated face of the sam-
ple glass, subjecting said main coated sheet
to a firing treatment at a temperature ap-
prox1mately that of said determined temper-
ature but slightly less than the same, thereby
to fuse the colors into the glass and to pro-
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vide a_ground effect or rather grained sur-
face effect in distinction from the smooth fin-
ish of the sample.

5. In the art of preparing a grained glass
sheet for use in place of a hthographel s
stone, the method which consists in provid-
inga mixture of glass colorsincluding a color
Which when fused to glass will give a rough

grain effect and a color which when fused to

mass will give a less rough or a substantially -

smooth effect, together with a flux added to
regulate the desired fusing point of the mix-
ture, coating a sheet of (rlaqq with said mix-
ture, and subjecting the 0‘1‘1SS so coated to a

firing operation and at a temperature suffi-

c1ently high to cause the colors to fuse to the
glass and to cause the smooth effect pro-
ducing color to become smooth or substan-
tially smooth, and at a temperature not so
high as would cause the rough grain pro-
duecing color to lose entirely its grain produc-
ing effect or to become smooth.

6. In the art of forming a lithographic
glass plate, the method of applying a coating
containing zinc oxide uniformally over a sur-
face of a glass plate and subjecting the plate
so coated to a firing treatment at a tempera-
ture sufficiently high to fuse the zinc oxide
into the glass and cause the zinc oxide par-
ticles to be somewhat flat on the glass but not
s0 high as would cause the zinc oxide to be-
come smooth across the face of the resulting
glass plate.

7. In the art of forming a lithographic
glass plate, the method hereto consists in
applyln(r to a glass surface a coating con-
taining a mu.tvre of a fine grain producmo'

aoent and coarse grain producmfr reagent
and subjecting the quss so coated to a ﬁrmtr
treatment to fuse the reagents into the glass
and thus produce a grained surface having a
texture depending upon the relative propor-
tions of the reagents in the mixture.

8. In the art of providing a grain effect
on the surface of a ]1Lho«rmpher s glass, the
method which consists in applying to the sur-
face of a plate of glass, a coating of a mixture
comprising zine omde stannous oxide and a
flux and subjecting the glass so coated to a
firing treatment at a temperature of about
forty degrees Fahrenheit lower than the tem-
perature at which said coating would fuse
to a smooth finish on this particular glass
and rubbing the resulting surface with an
abrasive until the desired grain effect is at-
tained.

9. In the art of forming a grained glass
sheet for use in place of a lithographer’s
stone, the method which consists in applying
to one face of a sheet of clear glass a uniform
coating of a glass color, permitting the same
to dry, cub]ectmw a sample piece of the same
glass and similarly coated and dried to a fir-
ing treatment to determine the temperature
at which there is a fusion of the glasa colors
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into this particular glass and at which tem-
perature there will be formed a smooth finish
to the coated face of the sample glass, sub-
jecting said coated sheet to a firing treatment
at a temperature approximately that of said
5 determined temperature but slightly less
than the same, thereby to fuse the colors
into the glass and to provide a ground or
rather grained surface effect in distinction
from the smooth finish of the sample, per-
10 mitting the glass sheet so treated to cool and
rubbing the grained surface with an abrasive
until the desired fineness of grained effect is
attained.

10. A substitute for lithographic stone,
comprising a sheet of glass having a design,
image or pattern receiving surface defined
by fused, spaced apart glass color particles
integral with the glass sheet lying flat there-
on and ferming a somewhat smooth grained
and non-reflecting surface when reviewed at
arm’s length and which discloses a uniformly
roughened appearance when closely exam-
ined.

e . Signed at New York city, in the county of
* New York and State of New York, this'8rd -
day of January A. D. 1929. ,
EDWARD A. ZEH.
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