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BALL-BEARING.

SPECIFICATION forming part of Letters Patent No, 608,854, dated August 9, 1898,
Application filed October 28, 1897, Serial No, 656,677, (Mo model))

To all whom it may concern:

- Beit known that we, LEWIS E: HARPER and
CARL L. GROHMANN, citizens of the United
States, residing at Hartford, in the county of
ITartford and State of Connecticut, have in-
vented certain new and useful'Improvements
in Ball-Bearings, of which the following is a
specification.

This invention relates to improvements in
ball-bearings; and it has for its main object
the provision "ot an improved device of this
class in which the balls will be separated from
one anotherin the bearing by means of a ball-
separating 1’etaining-ring having a circuit of
ball-separating fingers projecting outwardly
from one face thereof and inwardly toward the
center of the ring in such a manner as to form
between them ball-sockets which will have a
number of points of contact sufficient to hold
the balls ploperly in position without undune
friction.

Another feature of the invention which we
consider of special importance is the provi-
sion, in connection with a diiving shaft or
spindle, of a pair of bushings mounted in
fixed bearings and forming, With the shaft
and with an adjusting-cone thereon, races for
two ball-bearings, the adjustment of which
and the positioning of the bushings relatively
to the shaft will be controlled by the adjust-
ing bearing-cone.

In the drawings accompanying and form-
ing part of this specification, Figure 1 is a
sectional side elevation of the live-spindle
and adjacent parts of a lathe or similar ma-
chinehaving ourimprovementsapplied there-
to. Fig.2Iisatransverse section of the same,
the secmon being taken in line 2 2, Fig. 1.
Frig. 3 is a side view of the ball- sepamtmg re-
taining-ring. Fig. 4 is an edge view of the
same. FHig. 5 is a cross-section of the same.
Irig. 6 is a longitudinal section of one of the
bushings for the shaft, and Fig. 7 is a detail
of the working end of the live-spindle with
the usual chuck thereon.

Similar characters designate like parts in
all the figures of the drawings.

In the drawings of this application our in-
vention is shown in connection with the live-
spindle mounted on the head-stock of a lathe,
which may be of the usual construction; but
while the improved ball-bearing which forms

one of the main features of this invention is
especially applicable to machines of this class
it may of course be used in connection with
the journal-surfaces of other rotary devices
or parts. -

In the construetion shown, 2 and 2" desig-
natea pair of fixed bearingson the head-stock
of a lathe, and 3indicates the usuallive spin-
dle supported by these bearings. The spin-
dle is not carried dlreetly by the bearings 2
and 2'; however, butin thisinstanceis mount-
ed for rotation in a pair of bushings—such,
for example, as are shown at 4’ and 4—1:hese
bushings having suitable stop-shoulders,such
as b and 5 adapted tobear against the outer
cheeks of the bearings 2 and 2 , 50 as to limit
the movement of ﬁhe bushings 1on0"1tud1nally
toward each other. It will be obvious that
as these bushings are disposed oppositely to
each other they may bedrawn toward each
other by suitable ad3ust1ng means until their
stop-faces 5 and 5’ abut against the cheeks of
the bearings, when further movement there-
of will be prevented. ~Asa means for obtain-
ing this resulf we provide, in connection with
the live spindle 3, suitable adjusting means,
preferably in theform of an adjustable bear-
ing-cone—such, for instance, as that illus-
trated at 6 at the rear end of the spindle 3—
and we also prefer to make use of ball-bear-
ings for the purpose of reducing the friction
due to the rotation of the spmdle and to the
end thrust thereof,

At its rear end the spindle may be screw-
threaded at 3’ and reduced, as shown at 3,
for thé reception of the bea,mn(r cone6, whmh
will be mounted thereon for the purpose of
permitting it to be adjusted along the spindle
3,and should have a somewhat long sleeve 6’
mounted on the reduced end 3’ of the spindle.

A check-nut—such, for example, as that
shown at 7—may be employed for preventing
the working loose of the bearing-cone 6. The
usual d11vm0—pulley P may be mounted on
the spindle 3 between the inner ends of the
bushings 4 and 4, so as to fill the space be-
tween suéh bushm gs, this pulley being keyed
to the spindle in any suitable manner,

For the purpose of properly supporting the
parts and reducing the friction, as before
stated, we have shown herein ball-bearings
at opposite ends of the live spindle, these be-
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ing formed in this case by ball-races, two of
which are shown at 10 and 10’ in the bushings
4 and 4/, while the other two are formed, re-
spectively, at 12 and 12'. The ball-race 12
may beobviously on any suitable part of the
spindle 3 or member rotating in unison with
such spindle; but in the present case it is
formed on the rear end of the chuck-body c.
The bearing 12’ should obviously be on the
adjusting bearing-cone in order that the bear-
ings at opposite ends of the spindle may be
tightened or loosened, as desired, to take up
wear or to permit the spindle to run freely.

As it is generally recognized at the present
day that the balls of a ball-bearing turn with
less friction when separated from one another
in the ball-races, we employ in the present
case a novel form of bearing of this type in
which the ball-separating retaining-ring has
a circuit of ball-separating fingers projecting
in two directions from the edge of the ring—
viz., outwardly from one face of the retain-
ing -ring and inwardly toward the center
thereof. The ball-separating ring that we
employ is clearly shown in Figs. 3, 4, and -5
and is designated in a general way by R. It
comprises as its essential features a relatively
thin and preferably flat ring, such as 20, hav-
ing a c¢ircuit of equidistant ball-separating
fingers or lugs, such as 21. These ball-sepa-
rating members are of considerable thickness
as compared with the thickness of the ring
20 and form between them a  plurality of
parti-spherical ball-sockets 22, in which the
balls 25 are carried. Kach ball-separating
finger is in the form of a lug substantially
triangular diametrically of the retaining-ring
and having an inner oblique face 21' inter-
secting the inner end wall 21" of such finger.

It will be obvious by referring to Figs. 3,
4, and b that the ball-sockets and the sepa-
rating-fingers may be formed by removing
portions of a relatively thick internal flange,
the oblique faces 21’ being, before the ball-
sockets are cut in the blank, portions of a
continuous beveled annular face forming the
inner wall of such internal flange. It will be
noticed also that the ball-separating fingers
are disposed substantially at right angles to
the relatively flat ring and that the ring and
each finger form together a member substan-
tially L-shaped in cross-section.

‘When the tools are placed in position in

the retaining-ring and the parts of the bearing
are assembled, it will be evident that the re-
taining-ring will be entirely clear of the walls
of the ball-races and that viewed edgewise, as
in Fig. 2, the flat ring portion 20 of the retain-
ing-ring R will encircle substantially the cen-
tral flatwise zones of the balls of the bearing.
As the bearings at both ends of the live spin-
dle 8 are practically identical in construction,
the above description will of course apply
equally to both Dball - bearings illustrated

herein. :

In order to close the bearings at both ends
of the spindle, we make use of the unsual
washers or rings 30 and 30, and we may also
employ suitable caps—such, for instance, as
those shown at 81 and 31'—for covering the
bearings at the ends of the live spindle.

Having described ourinvention, we claim—

1. In a ball-bearing, the combination with
a bearing member and with a rotary member,
of a ball-separating retaining-ring having
ball-separating fingers projecting outwardly
from one end thereof and inwardly relatively
to the inner face of said ring, and having
ball-sockets between said ball-separating fin-
gers, and a plurality of balls seated in said
sockets.

2. A ball-separating retaining-ring having

‘a plurality of ball-separating fingers project-

ing outwardly from one:end thereof and in-
wardly relatively to the inner face of said
ring, and having ball-sockets between said
ball-separating fingers.

3. The combination, with a pair of fixed
bearings, forming at their outer ends stops
for bushings of oppositely-disposed bushings
in said bearings, said bushings having stop-
shoulders for limiting their movements. to-
ward each other, and also having ball-races;
a shaft journaled in said bushings and hav-
ing a ball-race codperative with the ball-race
of one of said bushings; an adjustable bear-
ing-cone on the shaft and cooperative with
the ball-race of the other bushing and con-
trolling the positions of the shaft and the
bushings; and balls for said ball-races.

LEWIS E. HARPER.
CARL L. GROIIMANN.

Witnesses:
Ricup. F. Dow,
HENRY BISSELL.
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