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theboxin which the shaft or axle runs.

bearing.
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To all whom it may concern:

BeitknownthatI, HENRY HOWARD, of Phe- |

nix, in the county of Kentand State of Rhode
Islfmd have invented certain new and useful
Improvements in Ball - Bearings; and I do
hereby declare that the following is a full,
clear, and exact description thereof, reference
bemcr had to the accompanying drawin gs, and

“to the letters of reference markecd thereon

which form a part of this specification.
This invention relates to ball-bearings for
shafts, axles, &e.; and it consists in an 1m-

proved construction and arrangement of the
shells or cases used for the purpose of con-

trolling the balls in the bearing, and also as

a means of confining them and keeping them

in position to be readily applied to a bearing.
It is illustrated in the accompanying dmw-
ings.

I‘w‘ure 11s a side elevatlon of the shell or
case for holding the balls,
readiness to be put onto a shaft or axle orinto
Fig. 2
represents an edge view of the removable end
collar of the case sepa,rate therefrom. Iig. 3
shows a vertical cross-section of the case Wlth
theballs,takenthroughonline zz, Fig.1. Fig.
4 1epresent% the bar portmn of the case mth
one end to which the bars are attached. Iig.
5 is an end view of the open end of the case
shown in Fig. 4. TFig. 6 represents the inner

side of the removable end collar, showing the

projections that enter between the bars when
the case 1s put together. Iig. 7 represents
the case made in two parts, the division be-

‘ing made lengthwise through the middle of

the case. I‘1c-* S shows a cross-section of the
two halves of the case on line z 2z, Fig. 7. Ifig.
9 is an outside view of theends of the divided
case shown in Fig. 7. Fig. 10 is a side view
of oneof the bars of the case as shown in Fig.7.
The case with balls, as represented in Fig.
1, embodies the two wreat essential features
of the best mmnnement of balls in a ball-
The ﬁ1st of these features is that
whereby the balls in their progress around
the bearing are compelled to pass over as
much as posmble of its surface to prevent
them from following each other in the same
track, and ther eby ma,kmg grooves in the sur-
face of the beari ing. This is accomplished by
starting each successive row of balls a little

illed with them in

I N,

| farther in from the end until the-circuit of

the case is made. The other feature is keep-
ing the rows of balls out of line with the cen-
te1 line of the bearing, thereby insuring at

55

all times the presence of balls dweetly under :

the center of the shaft or axle to take the

weight of the load, for with straight rows of

b&lls in line with the center line of the bear-
ing the bearing sinks a little between the

| rows and has to rise over each succeeding row
This 18 a great dlsmclvanta,we in

of balls.
bearings carrying very heavy burden& as

Street-car axles; but in light-weight qulck-

‘running bearings it 18 of less account

The case A is made in a hollow cylindrical

form, with recesses or slots ¢ made throu oh its

<:1des, extending nearly its whole lenﬂ'th and

dividing it up mto bars s of equal or varying
lencrths aswill hereinafter be explained. The

-bals a have their sides made concave, as seen
in I'ig. 3, to form circular slots to hold ‘the |

‘balls d, which play loosely in them.

The
edges of the ¢oncave sides project over, both

at the outer and the inner surfaces of the

bars, to prevent the balls from falling out or

in toward the center when the case is not on
the bearing.

The main portion of the case, as seel in
Fig. 4, may be cast of bronze or other metal
by 11101(111:1& it upright and drawing it end-
wise from the mold; or it may be made of

| piece of tubing and the parts between the

bars ¢ cut out bV means of a drill or milling
tool; or it may be made by casting the end
collars, supports, or walls J separate from the
bars a, as shown in Figs. 7 to 10. In this

_last—mentloned method of construction the

bars are preferably rolled or drawn to the
proper shape in section, with concave sides

‘and innersurface and outer surface agreeing
with the outside circle of the case. They are

then cut off to the proper lenﬂ'th and rabbeted
at e e, leaving a portion ¢’ ¢’.to fit into the
notches S S1n the end collars. In putting the
cases made in this way together the ends of

the bars a are first placed in the notches s in

one end collar and made fast by soldering, pin-

1 ning, or other way, if preferred, and then the

slots hetween the bars are fillec with the balls

d and the other end ecollar placed in between

the ends of the bars and seeured there in hke
manner as with the first end eollar.

60_

70

75

80_,-_

Go

95

+00



g 463,834

In some instances, as inshaftshaving shoul-
ders at each end of the bearing, or with col-
lars shrunk on, and under some other condi-
tions it is not eonvenient, even if it is possi-

5 ble, to put the case as a whole on the bearing.
To provide for this the end collars J may be
cast in halves by dividing across their cen-
ters, as shown in Ifig. ©. In this case the di-
vision should be

10 a bar, leaving one-half of it on each part to
l'etam the bcmlls in place. These halves may
be made identical in shape and size and the
same form or pattern answer for both parts
of a bearing. Other divisions of the case

15 than halves may be made, if necessary, as
‘thirds, &e.  As before mentioned, each suc-
cessive row of balls is started from the end &
little farther than the preceding row to pre-
vent grooving. Thisisaccomplished by vary-

20 Ing the thlckness of the end collars at the
end& of the slots, as seen in Figs. 1 and 2, or
by putting 1n blocks of different thicknesses
at those places, if preferred. As it is much

easier to make the bars a straight, the incline |

25 to the center line of the bearing may be given

to them by twisting the case with sufficient

force to set it as desired before the balls are
put in the slots.
Having thus described my improvements,
30 | claim as my invention—

made through the center of !

1. A case forholding ballsin a ball-bearing,
comprising a series of bars having concave
sides extending lengthwise of the bem‘mn' atl

a slight angle to the center line or axis ther
of to bring the balls in each row successively 35
under the center of the bearing instead of
simultaneounsly.

2. A case forholding ballsin a ball-bearing,
comprising a series of bars having concave
sides extending lengthwise of the bem‘mfr at 4o
a slight angle to the center line or axis there-'
of to bring the balls in each row successively
under the center of the bearing instead of
simultaneously and held torrether at their end
by end walls or supports of vama,ble thickness 45
to cause the balls to follow in different paths.

3. A caseforholdingballs in a ball-bearing,
COII’]leSng a Series of bars extendmﬂ'leuwth-
wise of the bearing at a slight a,nrrle to the
center line or axis thereof and held together 5o
by end walls or supports A at their emls_, sald
case being divided lengthwise.into parts to
admit of its being ctpphed to a bearing where
it cannot convemently be slipped over the
end, substantially as set forth.

ITENRY IIOWARD.
Witnesses:
CHARLES T. IIOWARD,
3ENJ. ARNOLD.
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