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To all whonv it may concermn:

Be it known that I, FRANGOIS SCHMALZ, of
the city and State of New York, have invented
an Improvement in the Manufacture of Watch
and Clock Dials, of which the following is a
specification.

The best qualities of clock and watch dials
are divided and lettered by hand, the lines be-
ing made with a paint that will vitrify and ad-
here under the action of heat to the poreelain
of the face. This operation regquires skilled
workmen, and is often imperfectly performed
and inaccurate.

My improvement relates to a method of ap-
plying to the face the paint thatis united there-
to by the action of heat, a photographic oper-
ation being employed for transferring the di-
visions and figuresfrom aglass plate prepared
with great accuracy, and which canbe used as
the original in the production of an indefinite
number of copies. The dial when complete
corresponds in all particulars with the most
perfectly-produced dials made by hand.

In carrying out my process I proceed as fol-
lows: Upon a plate of glass free from flaws or
imperfections I draw with great care the
marks, figures, numbers, and divisions com-
posing the dial that is to be reproduced. This
ig to be done in ink or paint that is absolutely
black and opaque, and it is preferable to have
these lines slightly in relief. The drawing is
protected by a thin layer of transparent var-
nish, and it becomes the pattern or negative
in the print for the dial. Iemploya flat plate
of metal that is thin and highly polished, and
with a clean surface of nickel or silver, and ap-
ply to the same a sensitized surface composed
of a solution of one and one-half ounce of bi-
chromate of potash, three-quarters of an ounce
of sugar, three-quarters of an ounce borax,
and one-quarter of an ounce glyeerine, thor-
oughly mixed in twelve ounces of water, orin
about that proportion, the same being filtered
to remove any undissolved or foreign matter.

In cleaning the plate I prefer to use ammonia
to remove any greasy particles, after which the
surface is covered with some of the solution
aforesaid to sensitize the same, and it is given
a rotary movement to equalize the film, and
warmed and dried beneath a gas-jet. 1mnow
press the sensitized surface of the plate against
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the glass and expose the same to the action of
light, as in photographic printing, The pe-
riod of exposure will vary with the intensity of
the light. Sunlight or an electric light may
be made use of. 1 provide a black enamel of
a character corresponding tothat whichisnow
made use of in the manufacture of watch and
clock dials, but thesameisina dryand finely-
powdered condition. After the sensitized

surface has been exposed to the action of light, -

and separated from the negative or glass plate,
this enamel is brushed over the surface and
will adhere to the portions of the surface from
which the light has been excluded, bub it will
not adhere to the portionsof thesurface which
have been decomposed by the action of the
light. Tle enamel, in powder, is supplied in
sufficient quantity to entirely cover the unde-
composed surface,after which finely-powdered
flint glass and borax are brushed over the print
to remove any particles of the black enamel
that may adhere to the decomposed portions
of the surface.

I provide a solution of collodion madeinthe
following manner: One parb sulphuric ether,
one part of alcohol, one-tenth part of gun-cot-
ton, and add to the same from four to ten drops
of castor-oil for each pint of the preparation.
Ipour over the print, prepared as aforesaid, the
said collodion, and allow it to dry. Thecolor-
ing-matter composed of the fine particles of
black enamel now adheres to the collodion,
and by washing the plate under a jet of water
the collodion will be separated, and Inow lay
upon the collodion a frame of paper with an
opening in it rather larger thanthe sizeof the
dial, and loosen the edges of the collodionand
turn them back upon the frame, and by means
of the frame lift the film of collodion off the
plate, and with it the particles of black en-
amel, and transfer the same to the dial having
a white vitreous surface, and the collodion ad-
heres thereto and holds the particles of en-
amel forming the divisions and figures directly
upon the dial. The dial is now exposed to
the necessary heat to cause the enamel to ad-
here, and in so doing the collodion is con-
sumed and the dial is completed. '

I do not claim a film of collodionto transfer
a paint or ink from an engraved surface to a
dial, as this has been used; but the paint un-
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der the action of the firing spreads, and the
lines cease to be clear and sharp.

By the use of a pigment inthe form of a fine
powder and upon a sensitized surface, I am
able to apply a perfect but very thin layer to
the dial, so that when fired the lines will be
sharp. Any pigment in the form of a fine

powder that will adhere to the sensitized sur-

face and will melt into or with the enamel of
the dial in firing may be used, the same pos-
sessing the necessary vitrcous properties.

I do not claim the transfer of photographie
pictures or ornaments to porcelain or glass by
means of a film of collodion. In instances
where this has been attempted the collodion
and coloring-matter required an adhesive ma-
terial to attach the same to the poreelain sur-
face, and the collodion had to be dissolved and
removed before firing. By my improvement

T'am able to dispense with both these opera-
tions, and to transfer the vitreous powder di-
rect to the watch or clock dial, so that the fig-

ures and divisions are sharp and clear and no
foreign substance remains on the dial after
firing.

I claim as my invention—

The method herein desceribed of manufactur-
ing watch and clock dials, consisting in print-
ing upon a sensitized surface the divisions and
figures, developing the same by a vitreous pig-
ment in a finely-powdered form, pouring up-
on such sensitized surface collodion which ad-
heres to the pigment, removing the collodion
and pigment, transferring the sameto the dial
with the pigment directly upon the dial, and
vitrifying the pigment and removing the col-
lodion by heat, substauntially as set forth.

Signed by me this 7th day of August, A. D.
1884.

FRANCQOIS SCHMALZ.

Witnesses:
GEo. T. PINCKNEY,
Wirriam G. MoTrT.
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