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To all whom it may. concern! ‘

Be it.known that I, Cmaries F. Surre-
MEYER, & citizen of the United States, and
resident of Oak Park, county of Cook, and

5 State of Illinois, have invented certain new
‘and -useful Improvements in the Manufac-
ture of Bearing Rings, of which the follow-
‘ing is a specification, and which are illus-
trated in the accompanying drawings, form-
10 ing a part thereof. :

The invention relates to the production of
annular machine wearing parts such as the
rings between which the ‘balls -or rollers of

antifriction bearings ave confined. -The ob-

15.ject of the invention is an improved method

of manufacture and a superior product, both
of which are disclosed in my allowed appli-
cation for patent on forging dies, Serial No.
306,058 filed-June 23, 1919, now Patent No.
g0 1,355,434, dated October 12, 1920, and of
which this application is a division. .

‘Bearing tings of the type indicated are
frequently required to resist wear and shocks
under heavy loads. Those formed from

g5 high carbon steel or steel alloy hardened
throughout by heat treatment, have accord-
ingly been preferred. Owing to the diffi-
culty of machining high carbon steels and the
waste of material resulting therefrom, the

0 manufacture of these bearing rings, whether
cut from solid or tubular stock, has been
enormously expensive and the machined
rings lack the required density to permit of
their being successfully hardened to the most

35 desirable degree. o -

The . present invention therefore contem-
plates forging the rings to substantially
finished dimensions without waste of mate-
rial and in a manner calculated te produce

40 a density of material and freedom from
strains suitable for quenching without frac-
ture. For this purpose the forging dies
forming the subject of my said allowed ap-
lication for patent may be employed.
earing rings superior to any heretofore
produced are thus obtained at a cost which
compares favorably with that of rings
formed from mild steel and having only a
case hardened surface. L
Tn the accompanying drawings =—
 Fig. 1 is an elevation of one of the ele-
ments of the said forging dies with the asso-
ciated punch head, and illustrates one of
the steps of the improved method, a detail
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of bar stock with its end upset in the man-
ner contemplated by the said step of the im-
proved method being shown, partly in sec-
tion;: ' .

Fig. 2 is similar to Fig: 1, but shows the
parts of the forging dies in a different posi-
tion and illustrates another step of the im-
proved method; : "

Fig. 8 is a perspective view of a bearing
ring formed by the improved process, partly
broken away, and R
. Fig.- 4 is a perspective view showing the
upset end of the bar stock from which the
bearing rings are produced. o

Ifor the purpose of illustrating the inven-
tion, the drawings show a simple form of
roller bearing ring 10 having a smooth bev-
eled interior wearing surface 11 and a bulg-
ing exterior 12.. As the invention contem-
plates that. the ring 10 is to be hot forged to
substantially its finished dimensions from
high carbon steel or steel alloy, bar stock,
as- 18, preferably of .crome bearing steel
containing between .90 and 1.00 per. cent

‘carbon and between 1.25 and 1.40 per cent
chromium is desirably employed. Further-

more, the said rings 10 may be forged with-
out waste of material, if the size of the bar
stock 13. substantially conforms with the
smallest interior diameter of the rings.” For
producing rings of moderate size, this will
customarily be the original size of the bar
stock, while for producing rings of large
size, it may, in some cases, be preferable to
upset .the end of a smaller bar to a size
corresponding with the smallest. interior
diameter of the ring as a- preliminary
step  to the operation herein . described.
The simple form of ring 10 illustrated
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is readily “forged to its said finished .

dimensions by first upsetting the heated end
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of the bar stock 18 to form a cupped head 14 -

integral with the bar. This head is desir-
ably somewhat longer than the width of the

ring and of less external diameter. The

head 14, while still at a temperature suit-
able for forging, is then punched cen-
trally, (the part removed being of uniform
size with and retained upon the end of the
bar 13) expanded radially, and longitudi-
nally compressed to the shape and finished
dimensions of the ring 10. The said final
longitudinal compression of the ring, fol-
lowing radial expansion, has been found to
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be effective in securing the density of mate-
rial now believed to be essential to success-
{ul hardening of the same by heat treatment.

Apparatus useful for performing the
forging operations may comprise the two
nunch heads 15, 16, and cooperatmg die
sockets 17, 18, the die sockets 17, 18 Dbeing
prefembh formed in like compamon die
blocks, only one of which, as 19, is shown.
The punch heads 15, 16 and che blocks, as
19 witl Luctonnrlly be tsed in a forging
press  of well known construction (not
shown) but arrangéd; as usual, to effect
powerful snnultaneons movements of the
punch heads 15, 16, into the die sockets 17,
18, when the two' die blocks, as 19, ave closed
upon the bar 13. Under these urcumstances,
the bar 13 will be aligned with the die sock-
ts 17 and 18 during f\ltew‘nate movements of
the punch heads and one of the punch heads
ig idle during each of said- movements.

As showii, the die blocks, ag 19, are formed
with nrooves 20 and 21, to receive the bar
stock as 18, in qltelnqtlon the groove 20 be-
irig of such size that the bar is firmly gripped
between the die blocks during the engage-
ment of the upsetting punch “head 15 with
the end of the bar. The groove 21, on the

.other hand, is of lavger size to permit of the

bar 13 being moved longitudinally between
the die bloclxs by the advancing punch
head 16:

.To secure the reqmred aceuracy in the for-
mation of the bearing rings, as 10, some spe-
cial provision is desu“ably “made for insur ing

great precision in the alignment of the pu neh
heads 15, 16, and die blocks 17, 18. For this
purpose the plmch heads and die blocks, as
19, may respectively be formed with closely
ﬁttlng, cylindrical body portions 22, 23, and
passages 24,.25 of substantial length where-
by the punch heads are e\ﬂ(‘tlv ‘centered
they :enter the die sockets.
A lTpsettmUr the end of the bar stock, as in
Fig. 4, may be accomplished by forming the
1)unch head 15 with a blunt rounde:l end,
as 26.

Similarly, the punch head 16 is preferably
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formed with a piercing  projection 27, a

tapering intermediate portion 28 and a for-
qu'dlv facing abutment shoulder 29. The

solid b
the central portion of the upset end of the
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piercing projection 27 desirably ¢onforms in
size with the size of the bar stock 13. The

tapering portion 28 serves for radially ex-
panding the ring, as 10, and for smoothing
its interior surface 11, While the abutment
shoulder 29 serves for the final compression
of the ring in the direction of its axis. As
the wall of the die socket 18 is preferably
undercut, as at 30, to conform with the
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bulging exterior 12 of the ring, the ring is -

Pﬂ’ectwely held in the die socket 18 duri ng
withdrawal. of the punch head 16 and its
removal is only permitted by separation of
the two companion die blocks, as 19,

After forging, the ring 10:'will-not usually

require machine ﬁmshmo but may be ground
to remove fins and the like. The ring s
then hardened throughout by suitable heat
treatment, pleferably ‘comprising quenching
in oil from a temperaturé above that of
decalescence of the particular steel oi- steel
alloy of which it is composed. Grinding and
polishing of the hardened ring, prlnCIpally
confined to the wearing surface 11, serve to
complete the ring for use as a beauno ele-
ment.

The finished ring is dlbtlllglllshed from
rings which have been tnachinéd from- solid
or tubular stock of similar analysis by being
of increased density and greater strength
Furthermore, by its uniform hardness and
texture throughout, the ring is markedly
superior to bearlno rings which have been
produced from 10W carbon steel and hard-
ened by calbommtlon at the surface only.

I claim as my invention:

The method of forging annular high car-
bon steel or steel alloy machine wearing
parts to substantlally finished dlmensmns
which consists in’ upsetting the end of a
ar of the selected steel, punching ot

bav while. attached to the ‘bar, radially. ex-
panding the ring- thus left between punch
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and die members substantially confornnno :

m shape with the interior and exterior sur-
faces of thie part to be produced and then
compressing the TG in the diréction of its
axis while held between the safd punch and
die members,
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