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To all whom it may concermn:

Be it known that I, EUGENE L. TARBOX, of
Brooklyn, in the county of Kings and State of
New York, have invented anew and useful Im-

5 provementin the Process of Manufacturing or
Duplicating Type-Wheels and Similar Curved
Objects and a Novel Type-Wheel Produced
Thereby; and Ido hereby declare that the fol-
lowing isa full and exact description thereof,

10 reference being had to the accompanying
drawings, and to the letters of reference
marked thereon, making a part of this specifi-
cation, in which—

Figure 1 is an elevation in perspective of

15 animproved segmental mold adapted to facili-
tate the manufacture of a type-wheel by my
improved process. The mold is represented
withone-half of its covering-plate broken away
to disclose the radial segmental divisions be-

20 neath it. A portion of these divisions is
shown as empty, one of them with a retract-
ing-plate fitted in position on its outer edge,
and the remainder as fitted each with a seg-
mental block of type-metal whose outer end

25 rests upon a retracting-plate, which is en-
gaged by a set-screw to facilitate its with-
drawal and adjustment. Tig. 2is a diametric
section of Fig. 1, showing one of the type-
blocks in the mold partly withdvawn; Fig. 3,

30 a plan, side elevation, and diametric section
of a pattern type-wheel for duplication by my
improved process; and Fig. 4, a similar plan,
sideelevation, and diametric section of a novel
form of type-wheel produced in the matrix

35 obtained from theoriginal pattern type-wheel

shown in Fig. 3.

Similar letters indicate like parts in all the
figures.

My invention relates to an improved pro-
cess for manufacturing or duplicating type-
wheels and similar eurved objects having de-
vices thereon in relief or intaglio.

Where it has been required to produce
characters upon the periphery of a wheel or
45 other circular object in very deep relief it has

been found necessary to carve or cut out the
same by hand—a slow and expensive process.

[t has been sought to improve upon the cut-
ting of the type by hand and to produce a

50 metallic type-bearing annulus by causing,
with the aid of snitable mechanical devices, a

40
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radial enlargement or expansion of the metal
of the ring against dies fitted to encircle it;
but the attempt has failed because of the im-
practicability of thus expanding metal. of 5g
proper hardness and temper for use as type,
and because of the expense attending such a
process of manufacture. It has also been
sought to obtain the desired end by encircling
the rim of the wheel with a detached band 6o
bearing the type; but this has failed practi-
cally because of the difficulty in uniting the
ends of the bands upon different wheels, so
that any two of them shall be exact dupli-
cates. . 65
The object of my invention is to produce in
duplieate from a given pattern type-wheels
and similar circular devices having an end-
less or seamless face and the finish and sharp-
ness of outline of the original type-wheel cut 70
by hand, together with such degree of hard-
ness as may be found desirable therein. I
accomplish this result by the use of the novel
means hereinafter described; and my inven- ]
tion eonsists in forming in any suitable man- 75
ner a series of independent radial compart-
ments about the curved surface of a suitable
pattern-wheel, so that said curved surface
shall constitute the inner wall of the several
cells, filling said compartments with molten 8o
metal or other suitable material which will
admit of being introduced thereinto in a fluid
or semi-fluid condition and of hardening
therein, allowing the material to harden in
each compartment to form an angular seg- 83
mental block therein whose inner face shall
be a counterpart of the opposite face of the
pattern, withdrawing radially in each com-
partment the block so formed therein out
from the face of the pattern far enough to go
clear it, removing the pattern, returning the
blocks to their first position, casting’in the re-
cess from which the pattern has been removed
any desired character or quality of material,
which will thereupon receive in the matrix g5
formed by the combined segmental blocks
the impression of theoriginal pattern,so as to
be an exact duplicate thereof, and, finally, by
an outward radial movement of the several
blocks, releasing said duplicate to permit of 1oo
its withdrawal. By placing a previously-
formed hub or foundation-piece within the
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recess left vacant by the withdrawal of the.

battern in such manner as to leave a space
between said foundation-piece and the faces
of the radial blocks a continuous facing may
be formed thereon, which shall be a dupli-
cate of the outer surface of the pattern.

The accompanying drawings illustrate the
means which I preferably employ to effectu-
ate my process, and which are shown as used
for the manufacture of duplicate type-wheels
having each a central hub made independent
of the type-bearing annulus, which is subse-
quently formed thereon and united thereto.

A in said drawings represents a suitable
bed-plate, from which projects a central pin
or spindle, F. Upon this spindle is placed
the complete pattern type-wheel to be dupli-
cated.

A series of thin radial partition-plates, B
B, are fixed upon the bed-plate to abut at
their inner ends against the periphery of the
pattern-wheel and between the several type
or other designs produced in relief thereon.
These partition-plates serve to constitute the

25 °side walls for a series of radial cells or com-
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bartments, C C, of which the peripheral sur-
face of the pattern becomes the inner wall.
Being of uniform height, coinciding with the
depth or thickness of the pattern, a covering-
plate, E, placed upon the pattern to extend
to the outer ends of these plates B B, will
serve to close the cells, leaving their outer
ends alone open. When this covering-plate E
is made fast, a suitable metallic alloy—such
as type-metal—brought to a fluid or semi-
fluid condition by heat, or a suitable plastic
composition which shall speedily harden, is
poured into the outer end of each cell, so
as to become molded therein and a counter-
part of so much of the periphery of the
pattern-wheel as is embraced by the inner
end of the cell is produced at its inner
end. When the composition thus cast in the
cells has hardened, the resulting mold-blocks
K K are withdrawn radially far enough to
fully disengage their inner ends from the pat-
tern.. This movement thereof is facilitated
by means of adjusting-serews H H, working
in the edge of the base-plate and engaging
sliding plates to which the blocks are made
to attach themselves by lugs or offsets. The
pattern is then removed from its seat and the
radial mold-blocks K K are moved inward to
their original positions, so that their inner
ends will form a matrix the exact counter-
part of the periphery of the pattern and of
which the bed-plate A serves as the bottom
plate. Within this matrix and upon the cen-
tral spindle, F, a hub or spider, L, is placed,
having a rim of smaller diameter than the
recess, but of equal depth or width, whereby
an annular space is left between the rim and
the inner periphery of the mold. This annu-
lar space is then filled with plastie rubber or
celluloid or with a molten alloy or other suit-
able composition or compound adapted to
coustitute the face of the finished wheel, the
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top of the recess being covered and. inclosed
by the covering-plate E. Where rubber or
celluloid is used for the wheel, the compound,
after being placed in the mold to fill it com-
pletely, is hardened by subjecting the closed
mold to heat in the customary manner. If
a molten alloy be used, the mold is allowed
to cool until the alloy has hardened. The_ ra-
dial mold-blocks K K are now again with-
drawn to permit the withdrawal of thg) type-
wheel (see Fig. 4 of the drawings) which has
been produced, as described, in the mold.

By this process a wheel is readily produced
having & metallic huly or body encireled by
an unbroken or solid seamless peripheral
band of rubber or celluloid firmly united
thereto and bearing type or other characters
duplicating exactly those in the pattern-wheel.

If preferred, the use of a previously-formed
central hub or spider, I, may be dispensed
with and the entire wheel (see Fig. 3 of the
drawings) be formed or cast in the mold whose
periphery is formed by the inner ends of the
radial blocks K K. In either case the pe-
riphery of the molded wheel will be an exact
duplicate of theoriginal pattern. Asthemold
obtained as described is not injured by use,
it may be employed to produce in the man-
ner set forth any number of duplicates of the
pattern.

It is evident that my process of producing
duplicates of a type-wheel by forming radial
cells about its curved surface, casting mold-
blocks in said cells, withdrawing the blocks
to disengage the pattern, returning them to
their original positions to form a matrix, and,
finally, casting the duplicate wheel in said
matrix, may be applied to the reproduction
of all manner of curved surfaces bearing char-
acters or designs thereon in simple relief or
intaglio. .

T claim as my invention—

1. The process, substantially as described,
of manufacturing a type-wheel or other ob-
ject having a curved surface bearing charac-
ters thereon in relief or intaglio, which con-
sists in filling a series of radial cells formed

about the curved or circular surface of a suit-

able pattern with a plastic composition or
molten alloy adapted to conform to the type
or other characters on the surface of the pat-
tern, allowing the composition or alloy to
harden into blocks in contact with the pat-
tern, so as to retain the impression thereof,
withdrawing radially within their cells these
sectional mold-blocks far enough to disengage
them from the pattern, removing the pattern
from between the blocks, moving back the
radial mold-blocks to their original positions,
casting the material for the finished object in
the matrix or recess previously occupied by
the pattern, and finally again withdrawing
the mold-blocks radially to disengage them
from the casting. :

2. The process, substantially as described,
of manufacturing a type-wheel or other ob-
ject having a curved surface bearing charac-
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ters thereon in relief or intaglio, which con-
sists in filling a series of radial cells formed
about the circular or curved surface of a suit-
able pattern with a plastic composition or a
molten alloy adapted to conform to the type
or other characters on the said surface of the
pattern, allowing the composifion or alioy to
bharden into blocks in contact with the pat-
tern, so as to retain the impression thereof,
withdrawing radially within their cells these
sectional mold-blocks far enough to disengage
them from the pattern, removing .the pattern
from between the blocks, moving back the ra-
dial mold-blocks to their original positions;
placing apreviously-formed hub or body-piece
of smaller diameter than the pattern centrally
in the recess encircled by the radial mold-

blocks, filling the space between the hub or
body-piece and the encircling mold-blocks
with rubber, celluloid, or other equivalent
plastic compound, subjecting the same to heat
to harden the compound, and finally with-
drawing the mold-blocks radially from the
periphery of the compound device thus pro-
duced to permit of its withdrawal from the
mold.

In testimony whereof Thavesigned myname
to thisspecification in the presence of two sub-
sceribing witnesses.

EUGENE L. TARBOX.

Witnesses:
S. A. STAVERS,
S. M. MADDEN.
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