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UNITED STATES PATENT OFFICE. 
WILLIAM. H. SMITH, OF BUFFALO, NEW YORK, ASSIGNOR OF ONE-HALF TO JOHN R. KEIM 

MILLS, INC., OF BUFFALO, NEW YORK, A CORPORATION OF NEW YORK. 
METHOD OF MAKING GEAR-WHEELS. 

No. 874,448. Specification of Letters Patent. 24, 1907. 
Application filed August 8, 1906, Serial No, 329,666, 

To all whom it may concern: 
Be it known that I, WILLIAM. H. SMITll, a 

citizen of the United States, residing at Buf 
falo, in the county of Erie and State of New 
York, have invented a new all useful lim 
provement in Methods of Making Gear 
Wheels, of which the following is a specifica 
tion. 

This invention relates 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. 
ployed for making gear wheels cousisted 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. liarden 
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 

30 

35 

40 

45 

50 

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. 

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 the teeth swaging dies in their pro 
jected or operative position. Fig. 2 is a hori 
zontal section of the same in line 2–2 Fig. 1. 
Fig. 3 is a fragmentary horizontal section, on 
an enlarged scale, in line 3-3 Fig. 1 but 
showing the teeth swaging dies retracted into 
their inoperative position. Fig. 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 

One of the methods heretofore elm 

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 
into desired shape under pressure. 
thus heated the blank is subjected to the 
pressure of an annular row of radially mov 
able clies which are operated to simultane 
ously press against the entire periphery of 
the blank and swage or displace the netal of 

This blank is 
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the same, 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 direc 
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 as follows: 
A represents the base or bed of a stamping 

or swaging press or machine which is pro 
vided centrally on its upper side with a 
R 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 into the RS or removing the 
same therefrom. T 
solid cylinder or the same1may be roughcast 
forged, or otherwise formed with an annular 
row of partly formed or unfinished gear teeth 

his blank may be either a 
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d on its periphery, as shown in Fig. 2, so as to 
approximate its finished form and reduce the 
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 boree of the gear blank. 

F 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. 

cylindrical blank of approximately tille size. These slides are guided in equidistant radial 
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the shape of the tooth fortaling dies 

- - - - - - tyings for nov 

es radioiy inward comprises a 
vertically incy able wedges i 
has 8. ight back h, engaging 

thirst was cr 
ld an inci ire iroi, 

's with the iriciined face 
eil is {1}e of the slides F. 

scired at their upper 
}rocating headj which 

by saily Si3itable neas. 
kwaj'd oyement of the 

ans of inclined cleats 
oil opposite sides of the 
icies aid plates secured $ 2. 

site sever 3, W 

insy be oper 
The 13tward 
slides is effect 
of ribs k i'raise 
outer ends of the 
to the lower cars of the wedges and having 
is clined ribs eigsging with the inner side of 
Elleribs on the stidis, as shown in Figs i and 2. 

i reparatory io placing the blank in the 
peciet, the hetidis raised so as to retract, the 
lies of tie sigles outside of the io 1's: (; the 
pocket. After heating the blank to the re quired degree the same is placed in the pocket 
ss shown in Fig. 3, and then the head j is 
lowered causing the several dies of the sides 
to simultaneously engage the periphery of 
the gear blank and swage or press the retal 
of the blank so as to form the pitch surfaces 
(of an annular row of gear teeth on the same. 
as shown by full lines in Fig. 2 and by dotted 
lines in fi After the teeth forming dies 
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iFig. R. 
have thus formed the teetho;: the perihery 
{}f the link and are stii in engageziejt. 
there with the blank is subjected to pressure 
in the direction of its axis for condensing the 
incial and causing the netai to fully engage the t 
titoria teeth. The lineans for this coin 
densing the blank endwise consists prefer 
aily of a vertically movable punchy, ar 
ranged to engage the upperside of the blank 
and having, a central recess m on its under 
side for the reception of the centering stud 
aid longitudinal corrugations m on its pe 
riphers which it between the teeth forming 
dies. - " . . 

The is ovement of the nietal to conform to 
possible by the preliminary heating of the 

The teeth when thus formed have 
true working fages (); pitch surfaces as i: 
sites aid do not require flirtier dressing for 
this purpose. The b. of the pockai, which 
receives the gear biank is preferably of such 
liaimeter that the same is engaged by the 
oute: eind of the gear teeth. 

i i. 

- the same are 
finished on the blank. This owever is not 
necessary inásimu:h as the ba, of the to oil, 
is made sufficiently deep to allow for any 
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. The latter is preferably con 
Slic the fort of a ring oriasily seat 
eii in a correspondingly shaped eccess 2 in 

bottom of tile acket so as to be flush 
}cky, ) is ::). 

'e opposite the silaces betweet fle teeth 
forming ties. Upon raising the ejector after 
thagea; wheei has its teeth or led the laiter 
is lified out of the pocket and from the cell 

The lifting of the ejector lay tering strict. 
be effected by iea's of vertic: Totis , 
guided in vertical openings in the base and 
consected at their upper ends with the ejec 
for whis their lovy Yi ends are coaliegged viti 
a suitable operating device. 

By the use of any in proved inctit) gear 
weeis having perfeitly finished &nd noise 
lessly rulining teetl raisy be troduced 
ditiously of metal having a degree of hard 
ness willich cannot be worked economically 
by cutting tools and having the capacity 
of resisting wear to a high degree. This 
method therefore effects a considerable, saw ing in cost of Islanufactiiting and lainiaining 
gear wheels which are ini) at a high 
for instance, the g 
or railway actors. 
This methor is Yet, restricted to inak 

gear wheels froii very, in are 
cannot be economically cut by for 31 
iniiiing tecls lit is also be used for i 
ing gear wheels of scie: or niker as 
less cost, ii. 83 luci: is tie pitch surfaces of the legi: he - - - iced wishot 'exilizing further initizig Cai corning {}f the teeth. 

claim as ?ay inveities: 
The hereindescribed method of taxaking 

gear wheels consisting in first rough iorning 
a circular inefablank with a sinuiat' row 
of gear teeth, then hasting the blark Sisii 
ciently to periinii svy; f the satile, then 
subjecting the bi iiai forging pres 
sure sin) is - . . . ; 
for trusi 
and at the 
3 notinie 
teeth. S 
substantially as ge 
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