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To all whom it may concern:
Be it known that I, Wroiram I, Sarrn, a

citizen of the United States, residing at Buf-

falo, in the county of Kriec and State of New
York, have invented a new and useful Im-

-provement in  Methods of Making Gear-
Wheels, of which the following is a specifica-

tion. , v

This invention velates more particularly to
a method of making gear wheels which may
be run at high speed and subjected to hard
usage without producing noise or wearing
unduly.  One of the methods heretofore em-
ployed for making gear wheels consisted in
cutting the teeth thereof by means of a mill-
ing tool. This necessitated using compara-
tively soft metal in order to permit of cutting

- the same which necessarily caused the gear
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wheel when in use to wear rapidly. . Harden-
ing of the gear wheel after being cut is not
permissible inasmuch as this has a tendency
to distort the teeth and render the same in-
accurate.

In order to increase the wearing capacity
of gear wheels it has been proposed to forge
them of very hard metal which method how-

“ever is impracticable for producing perfect

gear wheels because of the imperfections in
the forging and the difficulty of grinding or
cutting the teeth so that they will run
smoothly and noiselessly. ,

The object of this invention is to produce
perfect running and durable gear wheels ex-

" peditiously and at comparatively low cost.
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In the accompanying drawings consisting
of two sheets: Figure 1 is a sectional eleva-
tion of one form of a press which is suitably
constructed for practicing my invention and
showing thie teeth swaging dies in their pro-
jected or operative position. Kig. 2is alori-
zontal section of the same in line 2.—2 Fig. 1.
Fig. 3 is a fragmentary horizontal seetion, on

an enlarged scale, in line 3—3 Fig. 1 but

showing the teeth swaging dies rétracted into

.their inoperative position. * Wig. 4 is a frag-

mentary horizontal section, on an enlarged
scale, in line 4—4 Fig. 1 showing part of the
means for ejecting the finished gear wheel
from the press. Fig. 5 is a detached bottom
plan view of the endwise swaging punch.

Similar ‘letters of . reference refer to like
parts in the several figures. ‘

In practicing my invention, a circular or

eylindrical blank of approximately. the size

of the gear wheel desired is first cast forged
or otherwise formed of metal which when
cool is very hard and has the capacity of re-
sisting wear to a great extent.
then heated sufliciently to render the same
more pliable and capable of being swaged
mto desired shape under pressure.
thus heated the blank is subjected to the
pressure of an annular rew of radially mov-
able dies which are operated to simultane-
ously press against the entire periphery of
the blank and swage or displace the metal of
the saime-so as to produce an annular row of
gear teeth thereon the working faces .of
which "are finished and run smoothly and
noiselessly in mesh with the teeth of other
gear wheels which have teeth of equally per-
fect construction. “After the teeth have
been thus formed and finished on the blank
the same is subjected to pressure.in a diréc-
tion lengthwise of its axis so as to condense
the metal and swage the same outwardly
sulliciently to fully engage the teeth forming
dies and produce teeth having full and uni-
form bearing surfaces. ‘

The apparatus for practicing my improved
method of making gear wheels may be vari-
ously constructed, that shown in drawings,
for example, being suitable for the purpose
and constructed s follows: .

A represents the base of bed of a stamping
or swaging press or machine which is pro-
vided centrally on .its upper side with a

,})ocket which has a flat bottom B and a cy-

indrical side wall C, and is normally open at
the top to permit of inserting the gear blank

D axially mnto the {)ocket or removing the’

same therefrom. This blank may be either &
solid eylinder or the samemay be rough-cast
forged, or otherwise formed with an annular
row of partly formed or unfinished gearteeth
d on its periphery, 2.2,

approximate its finished form and reduce the

This blank is’
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asshown in Fig. 2, s0 as to -

work of the machine in putting it into fin-

ished condition. The gear blank is prefer-
ably centered in the pocket by means of an
upwardly projecting stud E arranged cen-
trally from the bottom of the pocket and en-
tering the bore e of the gear blank. _

I represents a plurality of .radially mov-
able slides provided at their inner ends with
dies f which are constructed to form finished
gear teeth on the periphery-of the blank,
These slides are guided in equidistant radial
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