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To all whony T6 may concern:

Be it known that I, JorN B. [TALIFAX, a
citizen of the United Sta,tes and a resident of
Chicago, in the county of Cook and State of
Illmms have invented certain new and use-
ful Implovements in Bearings, of which the
following is a specification. -

This mventwn relates to improvements in
bearings; and the objectof theinventionis to
produce a cone or analogous wearing mem-
ber of a bearing of superior quality and atb
the same time at a minimum cost.

The invention consists in the matters here-
Inafter deseribed,and more particularly point-
ed out in the appended claims, and will be
readily understood, reference being had to
the accompanying drawmws in whlch-—n

Figure 1 is a plan view of & blank suitable

for f01 ming a bearmﬂ' in acemdanee with the
present mventlon Flg 2 1s a sectional view
of the same. Fig. 3 is a side elevation of a

‘bieycle cone- beannﬂ' embodying the inven-

tion. Fig. 4 is an a,mal section of the same

enlarged. Fig. 5is an axial sectional view

of a pairof dies forforming the bearingshown
in the preceding figures.

Bearing-cones have heretofore usnally been
made by elther one or the other of two gen-

eral methods, the method adopted dependm o

upon the material employed, whether tool-
steel capable of being tempered or Bessemer
or semi steel adapted for case-hardening. The

present invention relates toimpr ovements in

bearings of the latter type—i. e., bearings
made of semisteel and ea,se-hardened ]

- The usual method of making a cone from
semisteel has been to turn it from a bar or

rod of steel by meansof a smtable lathe, next

thread if, then case-harden it, and finally
A 1&1‘0'6 propor-.
tion of the cones made in this manner are
seriously defective, the defects being due,

orind its bearm o-surface,

among othersﬂ to Lhe following reasons: ﬁrsb

to the y warping, inequality of contractlon and

distortion of the article during case- -harden-
ing. This is undoubtedly more or less due to

meq_uahtles In the homogeneity of the metal,
such as the grain of the metal, and to exlst-—
ing internal strams due tother 0111110' or draw-
50 ing of the stock in making,

The 111tense heat

subsequent grinding of the bearing,

may only develop under wear.

necessary in case-hardening permits the re-
arrangement of the moleeules and the result
18 more or less distortion of the article. The
if prop-
erly done, makes the cone-surface true but
can obwously not correct any distortion of
the threaded or seat portion of the cone, so
that while the cone may have a perfect cone-
surface, yet it may nevertheless be and usu-
ally is more or less ‘“out of center” when
seated. A second source of defeects is due to
Imperfectionsin the hardened ¢ skin” formed
by case-hardening in the form of flaws, which
may show when the cone is first dressed or
| These de-
fects must obviously be due largely, if not
entirely, to lack of homogeneity of the metal.

The present invention consists in making

bearingsasfollows: First,cuttingout &111111131 |

blanks of relatively-soft semlsteel such as is
suitable for diework, having a eross-sectlonal
form radically diff erent from that of the pro-
posed bearing and also of somewhat greater
cross-sectional area. Desirably for all ordi-

nary forms of bearings the blanks will be

rectangularin eross- sectlon Next,cold- -press-
ing such blanks between a suitable pair of
dle.s by means of gradually-applied pressure
(usually by the use of a hydraulic press) and
under sufiicient pressure to cause the metal
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to flow into all the lines of the mold or die

and assume the required eross - sectional

form, while at the same time it is greatly
den51ﬂed This latter step of cold- ﬂowmﬂ'
the metal into form is not to be eonfused
with ordinary die pressing and drawing.

‘In the latter method the metal is worked

into form by a series of progressive steps,
during which the metal substantially pre-
serves the integrity of itscharacter, such as
its grain, density, &c. On the contraly, in
the carrying out of the presentinvention the
metal practically entirely changes its forma-
tion and becomes changed fmm a metal hav-
ing a distinet grain to an amorphous homo-
geneous body of great density, showing on
fracture mdma,lly distinct chmacteustms
The bearings thus formed are next threaded
(if intended to fit a threaded seat) and next

| case-hardened in the usunal manner, and it is
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this latter step which brings out the distine-
tive characteristics of the cold-flowed cone.
It is found in practice that the distortion of
such cones during case-hardening is very

slight, that the shrinkage is almost exactly

uniform in different cones of the same size,
and that the case-hardening 1s much more
perfect and free from flaws. All of these
results are attributable to the uniformity and
density of the texture of the bearing before
hardening. Upon breaking a cone made 1n
this manner the unhardened interioris found
to be of a fine dense grainless texture, while
the skin or hardened exterior extends in-
wardly toa practically-uniform depth all over

the article, the ]unctme of the hardened and
unhardened portions being shown 1in a

sharply - defined line. The “texture of the

- hardened portion also shows the increased

20

25

30

35

density and uniformity. After hardening
the wearing-surface is polished, or, if very
perfect accuracy 1s desired, the surface 1s
oround in the usunal manner.

Referring to the drawings, A designates a
blank, which may be struck out of sheet
metal by means of a die or cut from tubular
stock.

I designates an ordinary bicycle-crank cone
formed from the blank A, as hereinbefore de-
scribed. .

C C' designate two members of a patr of
dies by means of which the cone B may be
made. In practice the center or mandrel ¢
of the die, which occupies the aperture of the
blank during its formation into a bearing, is
made movable within the main body of the
die to facilitate disengagement of article after
pressing, being in the present instance sim-

ply provided with a shank ¢', seated in the

1

lower member and held against inward end-
wise movement by a shoulder ¢

It will of course be understood that the
present invention is not limited to the pro-
duction of the particular bearing shown.

I do not claim in the present application
the improved method disclosed of producing
these bearings and analogous articles, said

‘method being made the subject of a separate

application ﬁled by me November 9, 1899,
Serial No. 7306,315.

I claim as my invention—

1. Asanew article of manufacture, a bear-
ing made of a blank cut from soft semlsteel
ELIld made dense and substantially homoge-

neous throughout by cold-pressing between
dies to which pressure is applied gradually

and sufficient to cause the metal to flow and
talte the form of the cavity between the dies
and thereafter case-hardened, substantially
as described.

2. As a new article of manufacture an an-
nular bearing for bicycles and the like, made
from an annular blank of soft semisteel of
rectangular form in cross-section, and having
its interior made dense and substantially
homogeneous by cold-pressing between dies
to which a pressure is applied gradually and
sufficient to cause the metal to flow and take
the form of the cavity between the dies,sub-
stantially as described.

In testimony that I claim the foregoing as
my invention I affix my signature hereto, in

the presence of two subscribing witnesses,

t111<3 28th day of IFebruary, A. D. 1899.
JOIIN B. IIALIFAX.
Witnesses:
C. II. FOSTER,
ALBERT 1I. GRAV]
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