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To all whom it may concerm:
Be it known that I, GEORGE M. TINKER, of

Waltham, in the county of Middlesex and |
State of Massachusetts, have invented certain

¢ new and useful Improvements in Ball-Bear-
ings, (for which patents have been granted in
the following countries: Great Britain, dated

Aungust1,1896,No.17,120; France, dated Au- !

gust 4, 1396, No.258,623, and Belgium, dated

1o December 2, 1896, No. 124,916,) of which the

following is a specification.
This invention relates to ball-bearings such
as those employed for the wheels and erank-
-- axles of bicycles, and more particularly fo
15 bearings having an annular series of balls
and a separating deviee between the balls to
hold them apart from each other. Bearings

of this class are shown in Letters Patent of

the United States No 570,428, granted to Kl-
" 20 mer C. Howe October 27, 1340,
| The particular object of the present inven-
tion is to provide an improvement in the sep-
arator employed in bearings such as those
shown in the said patent; and to this end the
¢ invention consists in the novel features of
construction and arrangement which I shall
now proceed to deseribe and claim.
Of the accompanying drawings, forming a
‘part of this specification, Figure 1 represents
30 a longitudinal section of a bicycle-wheel hub
with the axle in elevation. . Fig. 2 represents
an end elevation of the same. Kig. 3 repre-
sents a perspective view of the separator de-
. tached. Fig. 4represents a longitudinal sec-
2z tion of a bicyele-hub, in which another form
- of my invention is employed for separating
* the balls. Fig. 5 represents a perspective
view of the second separator. Ifig. 6 repre-
~ sentsan end elevation of a hub provided with
40 the modified form of separator. _ ;
| The same reference-characters indicate the
same parts in all the figures,. |

Referring to thedrawings, o a represent the |

balls, which are interposed between the cones

' 45 0 bon the axle fand the cups b’ b’ on the hub |

d. The cups and cones forming the ball-track
may be arranged in any of the well-known

relations; but forawheel-bearing I prefer the of th
| gage the balls and are held thereby against

arrangement shown in the drawings, where

| the cups are sunk in the hubs and the cones 50

are screwed on the axle.
In carrying out one form of my invention I

provide separators consisting of rings broken

or notched to form projections g* to extend
horizontally betiween the balls into the ball- 55
receiving spaces between the cones and the
cups. The rings are formed with inwardly-
projecting flanges or plates g,/ which are
notched, as at ¢', and which themselves lie flat
against the vertical faces of the cups &'. The 6o
separaiors are prevented from longitudinal
displacement in the direction of the cups b’

by their contact with the transverse faces or
bottoms of said cups. They are further pro-
vided, as here shown, with horizontal annular 65
shoulders ¢3, fitting loosely in the central aper-
tures of said cups, which shoulders serve 1o
prevent radial or transverse displacement of

i the separators and fiinally the inner edges

of the notches ¢’, which rest lightly against 7o
the balls a, serve to prevent displacement of
the separators in the direction of said balls.

It is to be noted that the plates g are placed
out of the path of the balls and perform no
part in separating them, the separation be- 75

| ing performed entirely by the projections g,

which contact with the balls about half-way
between the cups and the cones. 'The pro-
jections g? are not necessarily exaetly parallel

with the axle f, but should extend in a gen- so

eral direction longitudinally thereof. The
separators are of course loosely mounted and
free to revolve around the axle with the
balls. It is not essential, however, that the
separator be provided with the plate g and €5
with the annular flange or shoulder ¢°, since

it may be constructed as portrayed in Kigs.

4, 5, and 6. In these lasi-mentioned figures

‘the separator is illustrated as being a ring 7,

notched at 2/ -to form projections 7* to extend 9o
between the balls into the ball-path. The
inner edge of each separator by contacting
with the vertical face of one of the cups 1s
held against longitudinal movement or dis-
placement, and by reason of the notches be- 93
ing smallerin cross-diamefer than thediame- -
ter of the balls the edges of the shoulders en-
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| Qre&dﬂy understood. -

-radial or transverse displacement, as will be |
The rings are bemled;f
~at Al toreceive the bﬂlls loosely in Lhe notehes
and thereby' decrease the friction, S
~ The above construction of sepm*a‘rors is ;
DR found in pmetlee to be “‘I‘Bdtly superior to the
. separators now in use.
. In practice to wear away in the portlons be-

~ tweeen the balls, denotmw that there'is un-
due friction upon them; but an extended use :
‘of those constructed in accordance with my
present invention indicates that the fuetmni 1
upon the separators is almost negligible.
~In the bearings illustrated in the accompa-;
| nymo* dmwmﬂs there are three balls in each
‘race, bub it WIH be understood ‘tha‘t the rmm-; é

. ;her of the ball% 1S not m&ter’ al, .

20

. éeup and a cone, balls mounted to travelin

I Glalm——— |

1. In a ball- bea,rmg, in combmatlon Wlth%
20 an axle, a: cup, and a cone, balls mounted to
N gtmvel m the annu]m spaee between saideup
. and cone,and a separator bearing against the
. cup, and having portions which extend be-

. tween the balls in a du eetwn subsmntmllyé

p&mllel with the axle.

2. In a ball- bearmgj m combmatmn Wlth a

~ the annular space between said cup and cone,’

- and a separator consisting of a ring adapted :
.30
- and havmgproaeetmns e*;:{;endmrrbetween the 1

tolie against the transverse portion of the cup |

balls

‘The latter are found

plate
of the cup. - :
4. In a ball- bea‘mng, in . eombm&tlon with
S lan &Xle, a cup, and a cone, balls mounted o
travel'in the annular space between said ecup
‘and a separator comprising 1 o
notehed ring, adapted to lie againstthe trans-
| verse portion of the cup, and having projec-
t1ons between thenotches, eatendmﬂ* between
the balls in a direction snbst&ntmlly parallel:
to the axle, said balls being greater in diame- -
ter than sa,ld notches, whereby said separator
18 maintained in pos1tlon by the: enﬂ'a,ﬂ*ememf ?
j@f the edges of the notches with the balls =
In: testlmony whereof T have siened mv:
name to this specifieation, in the presence or
two subsecribing: Wltnesses th1s 16th day or
'f?Au ustADlSQ’/ R

tand  cone,

3. In a Dball-bearing, in combination with
an mlej a cup, and a cone, balls mounted =0

travel inthe annular Spaee between said eup
| and cone, and a separator comprising a
‘notched plate adapted to lieagainst the trans- =
‘verse portion of the cup, and having projec- =
‘tions between thenotches, exterding between

‘the balls in a direction substfmtlally parallel
‘to the axle, and an annular shoulder on said =~
itting Ioascly mto Lhe eentrdl apertme: |
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