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Be it known that I, JOSEPH A. LUXHEIM, of
Chicago, in the county of Cook and State ot

Illinois, have invented certain new and use-

ful Improvements in Methods of Decorating
Glass; and I do hereby declare that the fol-
lowing is a full, clear, and exact description

thereof.

This invention relates to a novel method or
process of producing decorative or colored
glass, such as is used for windows, transpar-
encies, and the like.

The invention consists in the matters here-
inafter described, and pointed out in the ap-
ended claims.

which I have carried out my invention 1n
practice, I will set forth the process employed
by me as follows: |

Thefirst stepis the preparation of an etched
plate from which to print an outline drawing
or design of a character to indicate the main
features of the picture or ornament to be
painted on the glass and which constitutes a
ouide in applying the colors and shading. In
making such etched plate a piece of plate-

olass isfirst covered with a coating of asphalt,

which is allowed to dry, and the drawing is
then made by a point or stylus, which re-
moves the asphalt along the lines of the draw-
ing, and the glass is etched with fluorie acid,

s0 as to remove the exposed surface of the

glass a depth of about one-sixteenth of an

.inch. The asphaltis then removed from the

surface of the glass plate, which latter then
forms, in effect, an engraved or etched plate,
from which prinfs may be made on paper.
The next step is the printing of the design
on thin paper known as ¢ transfer-paper.”
The printing on the transfer-paper is done
with a transfer ink or composition in the na-
ture of varnish. The composition which I
have used as suitable for the purpose consists
of Venetian turpentine, paratiin, beeswax,
asphalt, and lampblack, these ingredients be-

ing mixed under heat or boiled about thirty

minutes. The lampblack is nsed in this com-
position to give it color, so that the design
may be seen when printed on the transfer-
paper and the operator may judge of the
clearness and uniformity of the print. The

transfer-ink, after being allowed to cool off,

To first deseribe in detail the manner in -

I is pressed into the lines of the etched glass

plate with a palette-knife and then scraped
or cleaned from the smooth surface of the
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plate, so as to leave the etched lines filled

with the ink. - '
The next step is the taking of a print on

tissueor transfer paper from the etched plate.

For this purpose the sheet of tissue-paper is
laid on the glass plate and passed through a
hand-press with rubber rollers, by which an
impression is made of the design on the tis-
sue-paper by the adherence thereto of the
compound held in the engraved lines on the
olass plate. The glass used for ornamenta-
tion is plain or transparent and preferably a
piece of double-thick French glass. On this
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sheet of glass is applied a uniform coating of

metallic coloring-matter or pigment, such as
is used in painting on glass, the tint being

such as is suitable for the outline of the pic-

ture or design. The color used for preparing
the first coating is a metallic color ground in
oil and mixed with balsam copaiba and a
small quantity of turpentine. This coating
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is applied uniformly to the glass and per-

mitted to dry hard. Over this color coat-
ing is applied a coating consisting of a mix-
ture of dextrine with a very little glycerin,
and this coating is also allowed to dry hard.
After the sheet of glass has thus been pre-

pared with a coat of a single color and a su-

perposed coat of dextrine the design 1s trans-
ferred thereto from the transfer-paper, which
latter is lifted from the etched plate before
referred to and laid over the coated glass,
after which it is rubbed on with a soft
brush, so as to cause all parts of the transfer-
ink upon the transfer-paper to adhere to the
dextrine coating. An admixfure of caustic
soda and water is then poured over the paper,

and the latter is then lifted inetantly from

the plate, leaving the lines of the design 1m-
printed thereon in the transfer-ink. Cold

| water is then poured over the plate to remove

the dextrine, so that nothing is left but the
color coating and the parts of the dextrine
coating, which remains along the lines.of de-
sign because protected in the washing process
by the transfer-ink, which is of an oily nature.
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After the washing process the transfer-inkis

left to dry. After the transfer of the design
has been made, as described, the lines of the
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design appear on the glass plate in the form
of the dry transfer-ink and a layer of dextrine
beneath the same, both of which are super-
posed upon the color coating.

The next step in the process consists in

submitting the prepared surface of the glass
to the action of a sand-blast apparatus of any
usual form, with the result that all the color
coating, except that along the lines formed
by the transfer-ink and dextrine, is removed,
while atthe same time the surface of the glass
18 cut away or roughened by the action of the
sand-blast, giving it a grained or pitted sur-
face and leaving the parts of the glass unaf-
fected by thesand-blastin slight relief. Dar-
ing the operation of the sand-blast the trans-
fer ink or composition covering the lines of
the design will be removed by the action of
such sand-blast; but the coating of dextrine
beneath such ink or composition is of suffi-
cient hardness to resist the action of the sand-
blast, so that after the glass has been subject

to the sand-blast process that part of the col-

oring-matter along the lines of the design
which is protected or covered by the dextrine,
together with the coating or covering of dex-
trine over the same, will remain upon the
glass, the parts of the glass beneath the oil-
color and dextrine coating being left smooth
because unaffected by the action of the sand-
blast. After the glasshas been subjected to
the sand-blast process the dextrine covering
the lines of the design will then be removed
by washing the plate with water, thereby
leaving upon the glass the lines of the design
in oil-colors only. The lines forming the de-
sign will not only be left smooth, as above
stated, but will also be in slight relief by
reason of the fact that the sand-blast will re-
move or cut away the surface of the glass
to a slight extent in all of the parts of its
surface, excepting along the lines of the
design which are protected by the coating
of dextrine in the manner above stated.
The plate is now in readiness for the com-
pletion of the operation of coloring. Other
colors used to complete the decoration are
water-colors or metallic pigments, such as
are used in glass-painting, mixed with a suf-
ficient quantity of glue size or dextrine to

~cause their adherence to the surface of the

glass. Usually several foundation-tints are
washed and blended over the entire surface
of the glass to form a tinted base, three col-
ors commonly being used for this purpose.
In this application of water-colors to the sur-
face of the glass the lines of the original de-
sign will not be washed out, blurred, or af-
fected in any way, because an oil-color is
used for the first coating by which said lines
are formed. After the base-tints have been

applied the high lights are taken out with a
bristle brush and additional tints applied to
constitute the shading of the design or pic-
ture, the artist being of course guided in the
application of the tints as well as in the
finishing or shading by the oil-color outline,

- which in many instances will form lines of

separation or demarcation between differ-
ently-colored parts of the picture or design.
Commonly the lines or surface defined by
the etched design, as described, will form not
only the outline of the design or picture, but
alsoservetodefinethedarkeror morestrongly-
accentuated parts of the design or picture
and for line-shading where the latter is de-
sirable. After the painting is completed and
the colors allowed to dry the sheet of glass is
placed in a glass-kiln and properly fired or
burned to fix the colors. |

The decorated glass prepared as above de-
scribed possesses novel and striking charac-
teristics, the outlines and . the stronger and
more deeply-shaded parts of the design ap-
pearing in one color and on surfaces which
have been unaffected by the sand-blast proc-
ess and which are therefore smooth and in
relief, whereby they have a certain clearness,
brilliancy, or distinctness whether they be
painted in transparent or partially-opaque
colors. The coloring of the main surfaces
of the design or picture made as described
possesses great softness or delicacy or tone or
tint by reason of the roughened surface pro-
duced by the sand-blast upon which the color
1S applied. | -

Obviously in carrying out the processabove
outlined an etched or engraved plate may be
prepared otherwise than by the use of glass,
as the printing of the transfer-paper may be
accomplished from an etched metal plate or
in any other well-known or desirable man-
ner. By the use of a transfer from an en-
graved plate the process is made of much
greater commercial value, because as many
similar pictures can be prepared from the
same plate as may be desired.

It will be obvious that in carrying out the
process as above set forth in place of the coat-
ing of dextrine or other substance which is
soluble in water a coating may be used which
is soluble in some other solvent, such as al-
cohol, and that the transfer may be made of
some material whichisnotsolublein alcohol—
as, for instance, an admixture containing glue
or the like. In carrying out the process in
this manner the foundation -color coating
would be covered by a layer of a substance
which is soluble in alcohol, and the transfer
would then be made by the use of a transfer-
ink which isnot solublein alcohol. The solu-
ble coating could then be removed in the
same manner as before described, leaving the
design in the hardened material, which would
be unaffected by the action of the sand-blast.
It will be further noted that the transfer ink
or compound itself may be made of such sub-
stances or admixture as to be sufficiently hard
to resist the action of the sand-blast, and in
case such transfer-ink be employed it would
not be necessary to apply a coating over the
foundation-color, but the transfer could be
made directly upon the foundation-color, and
when the transfer-ink has dried or hardened
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the sand-blast can then be applied in the same

manner and with the same result as in the

particular process set forth. A compound
which may be used when carrying out the
process as last described may be composed of
glue with a small quantity ot olyeerin and
la,mpblaek the glue giving sufficient hard-
ness when dry to remst “the aetlon of thesand-
blast and the compound being easily removed

by the use of water after the sand- blast proc-

ess is completed. It will be further noted
that the main steps in the process described
may be carried out without makinganyetched
plate or transfer therefrom by merely draw-
ing byhand in ink of a suitable character the
deswed design or outline upon the glass plate.

Where a coating of dextrine or the like is.

used, the design will be so drawn in a water-
proof ink, dnd when the coating of dextrine
is omitted the design will be drawn by the
use of an ink which when dry or hard will
be capable of resisting the action of the sand-
blast.

The main or essential steps 1n the process
described obviously consist in first applying
to the sheet of glass to be decorated a foun-
dation-coating of color, then applying over
the color coating the desired design by the
use of a substance or compound hard enough
to resist the action of a sand-blast, then sub-
jecting the surface to the action of a sand-
blast, so as toremovethe surpluscoloring and
roughen the glass in all parts, except on the
lines of the design, where the same 18 pro-
tected by the substanee or compound applied
for the purpose, then f
by the application to the ﬂ*round-sm face of
the glass of colors mixed Wibh a vehicle which
will not disturb the color lett on the lines of
the design from the first color coating, and
ther eafter firing to f
design and of the final tinting.

It “will be seen, moreover, from the above
description of the process emplpyed that an
essential feature thereof is the placing over
the foundation-color coating of lihes corre-
sponding with the design applied over the
foundation-coating by the use of some ma-
terial which will not be affected by the sand-
blast or which is hard enough to resist the ac-
tion of the same.

An important feature of the process is the
use in applying the first or foundation color
coating of a vehicle for the color pigment of
such character that it will not be dissolved in
the application of the final or finishing tint
or tints, it being obvious that if such founda-
tion-tint were of water-color it would be dis-

solved or removed by the subsequent appli-

cation of water-color in the finishing or final
work on the painting. This feature of the

processmay, however, be reversed and water-
~ c¢olor used for the original or foundation coat
and oil-colors for the final coat; but in such
case if the process be carried out in the par-
ticular manner first above described a sub-
stance which is not soluble in water would

inishing the coloring

x the colorof the etched

‘have to be used for the second coating and

the design would need to be transferr ed in an
ink whwh would not be dissolved by the sol-
vent used to remove suchsecond coating. 1
prefer to use an oil-color for thefirst coatin o,
and have found it desirable to mix the color
with balsam copaiba or other like substance,
which will dry hard and will not boil or bub-
ble,and thus destroy the evenness or uniforms-
ity of the tint when subjected toheatin firing.

The advantage arising from the applle&twn
of a transfer or design in a resisting or hard
substance in oonnectmn with a sand blastin
the manner described will be made more ap-
parent by consideration of the fact that if an
attempt were made to draw or print a design
in oil-color on a piece of glass roughened over
its entire surface by a sand blast the more
liquid portions of the vehicle forming the
body of the oil-color would spread or run at
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the edges of the parts to which the color was

&pphed so that in an effort to subsequently
apply water-color tints in finishing the piec-
ture the water-color would fail to properly
adhere to the glass along the margins of the
parts colored 1n 0il - (30101 and a blmled or
unsightly effect would be produced through-
outthe picture. When,however,the oil- color
foundation-tint is covered alono* the lines of
the design by dextrine or other substances
capable of hardening after its application
and the plate is then sanected to the sand-
blast, the margins of the design are defined
with the utmost sharpness and aceuracy, so
that the outlines appear with great clearness
and precision in the finished picture,

A further advantage gained by the process
described is that the coloring-matter used in
tinting adheres better to the olass, because
when apphed in & liquid state it enters by
capillary action 111130 the minute pits or de-
pressions formed in the surface of the glass
by the sand-blast process, and in the ﬁrmcr

process the ‘coloring - matter adheres more

strongly to the roun*h glass and may be made
to sufficiently adhere. by the use of less heat
in firing.

A further advantage gained by the use of

the process described is that the glasson which
the painting is done 1is rendered obscure or
translucent through the roughness produced -
by the sand- blast p1ocess, so that the use of

white coloring or pigments adapted to give
obscure or tmn%lucent effects, such as are re-
quired for artistic results, is rendered unnec-
essary, the final result being & tint or color
that is much more uniform, soft, and delicate
than can be produced by the coloring proc-
esses heretofore used.

The process described has the further and
important advantage of enabling a number of
colors to be apphed by one firing, it being nec-
essary in the process commonly used t0 fire
the glass to fix the outline of the design and
to subsequently fire the same one or more
times to fix the &ubsequently-apphed surface-
tints.
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While I have specified certain substances |

oringredients asused in carryingouf the proc-
ess as above deseribed, yet it will be under-
stood that other substances or ingredients
may be substituted therefor—as, for instance,
In carrying out the process in the particular
manner first above set forth instead of dex-
trine other soluble substances hard enough
to resist the action of a sand-blast may be em-
ployed 1in its place. Similarly, the vehicles
used for the oil and water colors may be dif-

ferent from those specifically named.

I elaim as my invention—

1. Theprocess of decorating glass which em-
braces the steps of first applying to the sur-
face of the glass a coating of color, then ap-
plying over said color coating a design by the
use of a substance -or compound of sufficient
hardness to resist the action of a sand-blast,
then subjecting the surface of the glass to the
action of a sand-blast, and finally firing the
glass to fix the color. |

2. The process of decorating glass which em-
braces the steps of first applying to the sur-
face of the glass a coating of color, then ap-
plying over said color codting a design by the
use of a substance or compound of sufficient

hardness to resist the action of a sand-blast,

then subjecting the surface of the glass to
the action of a sand-blast, then coloring the
roughened surface of the glass by the use of
a color of a kind which will not dissolve or
remove the colorfirstapplied and finally firing
the glass to fix all the colors.

3. 'The processof decorating glass which em-
braces the steps of first applying to the sur-

face of the glass a coating of color, then ap-

plying theretoa coating of asoluble substancd
then transferringorapplyingto the glass over
sald coating a design by means of ink which
is not soluble in a liquid which is a solvent
of sald coating, then removing the soluble
coating, then subjecting the glass to the ac-
tion of a sand-blast, then removing the solu-
ble substance from the lines of the design,
then coloring the roughened surface of the
glass by the use of coloring material of a kind
which will not dissolve or remove the color
first applied and then firing the glass to fix
all the colors. |

4. Theprocess of decorating glass which em-
braces the steps of first applying to the sur-
face of the glass a coating of oil-color mixed
with balsam copaiba or the like, then apply-
ing theretfo a coating of dextrine or like solu-
ble substance then transferring or applying
to the glass over said coating a design by
means of waterproof ink, then removing the
dextrine or soluble substance by a suitable
solvent, then subjecting the glass to the ac-
tion of a sand-blast, then removing the dex-
trine from the lines of the design, then color-
ing the roughened surface of the glass by the

-use of water-colors and finally firing the glass

to fix all of the colors.
In testimony that I claim the foregoing as
my invention I affix my signature, in presence

| of two witnesses, this 2d day of June, A. D.

1898. |
JOSEPH A. LUXHEIM.

Witnesses:
FRANK LUXHEIM,
C. CLARENCE POOLE.
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