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To all whom it may concern :

Be it known that I, GEORGE HAND SMITH,
of South Kensington, in the county of Mid-
dlesex and Kingdom of England, doctor of
medicine, have invented improvements in the
application or production of colors, marks, or
designs to or in materials or articles of min-
eral, animal, or vegetable substances, and the
apparatusor meansemployed therein, of which
the following is a specification.

My said invention relates, chiefly, to the
sinking or fixing of colors and marks or de-
signs in color in or upon and under the sur-
face of mineral, animal, and vegetable mate-
rials, such, for example, as marble, stone, baked
clay, bone, ivory, wood, wool, jute, and the
like. ‘

It consists in the-impressing upon or paint-
ing in the usual manner of colors or marks or
designs in colors upon the surface of the ma-
terial or article to be treated, and then sub-
jecting the same to the action of heat and
. vapor, as hereinafter described, whereby the
color or design is caused to penetrate and be
fixed upon and under the surface to an ex-
tent depending upon the duration and condi-
tion of the treatment. The surplas color, if
any, is subsequently washed away or removed,
leaving the design unaltered and fixed upon
and in the object, article, or material oper-
" ated upon. .

It also consists in fixing the designs, marks,
or colors by the aid of a corrosive agent ap-
plied before the article or material is acted
upon by heat and vapor.

In carrying out the process of sinking or
fixing the color or design, I employ apparatus
such as is hereinafter described, or apparatus
so constructed as to be capable of being used
in a like manner to produce like results.

One form of the apparatus which I use (and
which is illuostrated in sectional elevation in
the accompanying drawing) is construected
and arranged.in the following manner:

A is an inner chamber or holder, constructed
of galvanized iron or other suitable substance
of a sufficient size for the materials or articles
to be treated, which holder is surrounded by
a series of chambers or heat-cells, B B/ B?
arranged the one outside the other, and com-

municating the one with the other by means
of openings ¢ in the lower parts of their sides,
and those of the lower central chamber, B’ at
their lower ends, as shown at a.

By using a series of heat-cells the tempera-
ture in the holder is more easily regulated, as
the exterior cells prevent any sudden reduc-
tion of temperature or condensation in the one
immediately surrounding the holder, and also
any considerable loss of heat thereby from ra-
diation.

The sides of the holder and the heat-cells
rest on a common bottom, A/, above which is
a stratum of water or other suitable liquid,
into which they dip, and which is heated by
an external water-bath, C, or other equivalent
bath, which, in turn, may be heated outside
by the flames of the gas-jets C’, or by any
other convenient means. The bottom of the
holder A is arranged at a suitable height, so
as to leave a space between it and the bottom
A’, The liguid circulates freely through the
openings or apertures a made in the lower
parts of the sides of the heat-cells B B/ B2 and
the central chamber, B3; but its height should -
be above the level of the openings or aper-
tures a, thus cutting off the connection from
one heat-cell to the other, and from the cell
B to the central chamber, B3 so as to pre-
vent, when required, intercommunication of
vapor.

In the bottom of the holder is a valve, D,
carried on a stem or spindle, b, which passes
through the cover Il of the holder A, and by
the act of operating which the valve D may
be raised, and the vapor arising from the lig-
uid underneath from the central chamber, B3,
may be allowed to enter the holder. The cover
E, which is arranged to fit tightly, may be
cavered or lined with felt, or felt eombined
with vulecanized india-rubber, or, where high
heats are used, non-conductors that are heat-
resisting should be used, in order to prevent
the radiation of heat. The heat-cells B B’ B2
are also provided with a hollow cover, ¥/,
which, in like manner, may be lined with felt
covered with vulecanized india-rubber, or oth-
erwise protected by non-conductors of heat,

.80 asto prevent the radiation.

The holder A and the bath C are fitted with
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thermometers F G, respectively, for the pur-
pose of enabling the temperatures to be regu-
lated; and cocks H I I’ I*are provided, in con-
nection with the holder A and heat-cells B B/
B2, respectively, for emission, when required,
of surplus vapor orsteam. - A cock, K, is also
provided, in order to enable the water or other
liguid to be drawn off from the bottom, A’
and the bath is also fitted with cocks K’ K2
through ‘which, respectively, the water con-
tained in the bath may be drawn off and wa-
ter admitted, so as to enable the temperature
to be rapidly regulated when required.

Instead of employing water, it may be some-
times fonnd ‘advantageous, having regard to
the articles proposed to be treated, to employ
aleohol or ammoniacal or other liquids, wholly
or in part, instead of water. It will- be obvi-
ous that in such cases the perforations made in
the sides of the cells may be advantageously
dispensed with.

In the placeof the hi¢at-cells BB/ BY it may
be found, in some cases, desirable to smround
B? and the holder A with: walls of :material
that_will prevent the radiation of heat.

Inorder that my process may be understood,
I will describe a mode of carrying it out that
will be practically successful, although the de-
greeof temperature, the formsof the apparatus,
and other details may be varied. - I-find appa-
ratus such as is hereinbefore described may be
used with great suceess.

Materials or articles having upon their sur-
faces any required design formed by impress-
ing thereon colors or pigments:in any suitable
manuner are treated: as hereinafter described,
so0 as to permanently fix the designs in or upon
the articles.

The materials or articles to be treated are
placed in the holder A through the door 12,
with which the cover E is provided, and the
door is then closed, the vapor-supply valve D
being maintained in its scat so as to cut oft all
communication between the holder and the
liquid for generating the vapor coutained in
the bottom A’. Heat is then applied to the
bath C, and the temperature 1s raised quickly
or slowly, according to the nature of the ma-
terial or article to be treated. The tempera-
ture of the materials or articles contained in
the holder will rise with less rapidity than that
of the vapor surrounding them, and the liquid
generating the vapor is again colder than the
bath C.

When the materials or articles in the holder
andthe holder itself have both attained as near-
ly as possible the same temperature of about
100° Fahrenheit, (the vapor outside having a
temperature slightly in exeess of 1002 Fahr-
enheit,) the valve D is raised or opened and
vapor is allowed to enter the holder. The liq-
uid in the bath Cisthen gradually heated up to,
say, about 212° Fahrenheit, whereby a differ-
ence of temperature between the vapor in the
holder and the objects contained therein is
maintained, such difference increasing or de-
creasing in proportion to the rapidity or other-

wise of the ascent of the temperature, so-that
the:condensation of vapor may be thus con-
trolled at will.: The temperature is: then di-
minished, either quickly or slowly, by turning
down the gas-jets. C’, and by allowing a flow
of cold liguid into the bath Cthrough the cock
K2, according to the nature of the material or
articles under treatment, but still maintaining
the relative difference of temperature in order
to avoid .a heavy condensation of vapor upon
the said materials or articles.

The valve DD may be wholly or partially
closed before or during thelowering of the tem-
perature.

The differential action thus set up may:be
repeated any required number of times, and
when the operation (the duration of which will
depend upon the depth of penetration required
for the design upon the articles) is completed
the design will ‘Lbe found {o have been fixed
upon or sunk into the substance of the mate-
rial or article under treatment. The surplus
color, if avy, is then removed, leaving: the de- .
sign clearly defined and the luster of the ma-
terial treated wholly unimpaired.

The indications for the degrees of tempera-
ture and for the general conduct of the opera-
tion hereinbefore given are more particularly
suitable where designs with : clearly-defined
and sharp outlines are required. - Where these
results are not required—as, for example, in
sinking color without a defined design—the
difference of temperature between the mate-
rials or articles and the surrounding vapor
may be greater, and the temperature may be
raised more rapidly. The precise general con-
ditions snitable to each case are easily ascer-
tained by experience in working my inven-
tion.

When, from the nature of the materials un-
der treatment, it is required to operate at a
more elevated temperature than 212° Fahren-
heit, the apparatus is so constructed as to be
steam-tight and tosustain the pressure to which
it may have to be subjected.

If desired, the pressure may be varied while
the temperatare remains constant; orthe press-
ure and temperature may be varied simulta-
neously. In either case the desired regulated
condensation is obtained, .

In the treatment of stone—such, for exam-
ple, as marble—I use metallic or other colors
which do not injure the composition of the
stone,.

When applying my said invention to the pro-
duction of marks, patterns, devices, or designs
in or upon metals, glass, or other materials, I
proceed as follows: I place the design upon the
article of metal, glass, or other material, with
any suitable ageutcorrosive to the same-—such,
for example, as acids or corrosive salts—which
may, after application, be rendered sufficiently
dry,eitheralone or by the addition of any snita-
ble powder which will give the requisite dry-
ness, and I then introduce the article into the
holder A and operate in the manner hereinbe-
fore described, the apparatus being heated
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until the materials or articles in the holder and
the holder itself have both attained a tempera-
ture of, say, 100° Fahrenheit, (while the vapor
outside has a temperature slightly in excess of
100° Fahrenheit.) The valve D is then opened
for the admission of the vapor into the holder
A, whereby action upon the design is set up,
after which the temperature of the liquid in
the bath is raised to, say, 212° Fahrenheit, the
temperature of the holder and of the material
or article contained within the same being
maintained slightly below that of the vapor,
and the temperature is then again diminished,
as before described. The differential action is,
if necessary, repeated one or more times, the
operation being continued until the design
(the original character or qualities of which re-
main unimpaired ) has suofficiently penetrated
into the materials or articles under treatment.

If desired, in place of the desigu being im-
printed, it may be cut out of asbestus or other
suitable cloth or fabric which may be capable
of absorbing and retaining the said corrosive
acids or salts, the said design being then ap-
plied to the metal, glass, or other material ; or
the metallic or other surface may be covered
with a thin layer of varnish eapable of resist-
ing the corrosive action, as in etching, and the
design is then cut through the layer with a
point, in the usual manner, and the corrosive
substance is then applied. The article or ma-
terial is then subjected to the action of the ap-
paratus in the manner hereinbefore described.

Having now described and particularly as-
certained the nature of my said invention and
the manner in which the same is or may be
used or carried into effect, I would observe, in
conclusion, that what I consider to be novel
and original, and therefore claim, is—

1. The process of fixing colors, marks, or
designs upon varioussubstances by heating the
substance, having the color, mark, or design
impressed, painted, or placed upon it, subject-
ing it to the action of vapor of a higher tem-

perature, and maintaining and regulating the
difference in temperature to cause the fixing
of the applied colors, marks, or designs with-
out spreading, substantially as described.

2. In the process of fixing colors, marks, or
designs upon various substances hereinbefore
described, the method of maintaining and regn-
lating the temperature of the vapor at a de-
gree higher than that of the article upon which
the color is to be fixed by gradually raising the
temperature after application, substantially as
set forth.

3. The process of fixing designs upon met-
als, glass, and other materials by the aid of a
corrosive agent, the same consisting in placing
thedesign uponthearticle with asuitable agent
corrosive of the same, and then heating the
article and subjecting it to the action of vapor
of a higher temperature, substantially as de-
seribed.

4. An apparatus for use in fixing orsinking
colors or designs upon materials, consisting of
an inner chamber or holder surrounded on the
sides by heat-cells, a central liguid-chamber
adapted to be put in comwmunication with the
holder through a suitable valve, and means for
raising the temperature of the liquid in the said
central chamber, substantially as described.

5. An apparatus composed of a series of con-
centric heut-cells, an inner chamber or holder,
and a central liguid-chamber beneath said
holder, and a bath, the said heat-cells and cen-
tral chamber communicating with each other
through apertures in their sides at the bottom,
substantially as set forth.

In witness whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses. .

. GEORGE HAND SMITH.

Witnesses:

CHAs. MiLis,

47 Lincolw’s Inn Fields, London,
‘WM. GORTON,

47 Lincolw’s Inn Fields, London.




