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To all whom T6 maly concerwn:

Be it known that I, CHARLES V. WOERD,
of Waltham, in the county of Middlesex and
State of Massachusetts, have invented an lm-
proved Method of and Means for Making
Minute Wheels and Pinions, of which the fol-
lowing 18 & specification. |

This invention consists in forming the min-
ute wheel and pinion of a watch in a single
piece by swaging or pressing a blank of metal
against a flat surface having a die or cavity,
into which a portion of the metal of the blank
is ecrowded, said die being formed to convert
the metal thus displaced into a pinion, the re-
maining portion of the blank being flattened
or extended laterally by the pressure, and alt-
erward trimmed and provided with teeth, as

I will now proceed to describe.

Of the accompanying drawings, forming a
part of this specification, Figure 1 represents
a, sechbional view of the devices used 1n carry-
ing out my improved method before the blank
is pressed. Fig. 2 represents a similar view
after the blank is pressed. Iig. 3 represents
a top view of the flat bed or surface having
the pinion-forming die. Iig. 4 represents a
side view of the wheel-blank and pinion as
formed by my improved method. Fig. b rep-
resents a section on line x #, Fig. 1.

The same letters of reference indicate the
same parts in all the figures.

In carrying out my invention I provide a
block or bed having a flat upper surface, and
in it I form a die or cavity, b, the walls of
which present the exact converse of the pin-

ion to be formed. On the bed ¢, and over the
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area than the completed wheel.

die or cavity b, I place a blank, ¢, from which
the wheel and pinion are to be formed, said
blank having a greater thickness and lesser

I then by

means of a suitable flat-surfaced platen, e,
press the blank against the bed « with sutii-
cient force to spread the blank laterally, (de-
creasing its thickness,) and to cause a part of
the metal to enter the die b, as shown in Fig. |
9. The metal entering the die is converted
by the latter into a finished pinion, p, while |

the remaining portion of the blank isextended
in area and reduced in thickness by the bed
a and platen e sufficiently to convert it into a
blank for the minute-wheel w0, the wheel being
subsequently completed by trimming and
forming teeth on the periphery ot the blank
in the usual or any sunitable manner.

Heretofore minute wheels and pinions have
been made in separate pieces, which have to
be pinned or riveted together. The pinions
being very small, (less than one-half the size
shown in Figs. 4 and b,) are very delicate,
and therefore liable to be injured by the oper-
ation of securing them to the wheels. This
difficulty is entirely avoided and a perfect
pinion is produced by my improved method.

¢ represents a pinion-shaped follower adapt-
ed to move in the die 4, and fitting the same
closely. The upper end of said follower con-
stitutes a flat surface or bed against which the
metal which enters the die to form the pinion
ig forced, the side of the pinion being thus
made flat. When the platen 1is raised, the fol- 70
lower ¢ is moved upwardly fo eject the pinion
from the die. This may be eifected by a spring
pressing against the lower end of the follower,
or by any other suitable means. The longi-
tudinal movement of the follower 1s limited
by an enlargement, ¢, thereon and the sides
of a chamber or cavity in the bed « against
which said enlargement strikes in rising and
falling.

I claim—
1. The improved minute wheel and pinion
swaged from a single piece of metal, as set
forth.

2. A minute wheel and pinion made 1n @
single piece, as set forth. |

In testimony whereof I havesigned my name
to this specification, in the presence of two sub-
seribing witnesses, this 15th day of November,
1854.
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- CHAS. V. WOERD.

Witnesses:
Tros. B. EATON,
THOMAS CURLEY.
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