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To all whom A7 mmy COTLCEFTL:

Be it known that I, JAMES W. ARMSTRONG
a, citizen of the Umted States, residing in
Chicago, in the county of Cook and State of

-Illmow., have invented a new and useful Im-

provement in Bieycle-Wheels, of which the

- following is a specification.
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My mventlou relates to improvements in
bicycle-wheels, and more particularly to the
hubs and ball-bearings of such wheels.

In bicyele-wheel hul bs heretofore in use the

ball - bearings have been located compara-

tively close torrether and generally directly

- under or in Ime with the sprocket-wheel and
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a considerable distance inside of the frame

pieces or forks to which the axle is secured |

at each end, so thatthefullspreadordistance
between the frame-forksisnot utilized in dis-

tributing the pressure between the two ball- |

bea,rmgs and in preventing or reducing the
prying or leverage action against one or the

other bearingas different stra,ms areput upon |

the wheel in use. The durablhty and easy
running of the wheel and its bearingsare thus
matermlly diminished.

The object of my invention is 130 provide a
bicycle-wheel hub and ball-bearing construe-
tion in-which the ball-bearings may be lo-
cated much farther apart w1th0ut mereasing
the spread or distance between the flame
pieces or torksof the wheel that connect with
the axle—in other words, bringing the ball-
bearings directly under or in lme with said
frame pieces or forks, so that the prying,
twisting, or leverage action upon the ball-
bearings may be dlmmlshed to a minimum,
and Wherem also the sprocket-wheel may be
located well between the two ball-bearings in-
stead of directly over one of them, and thus
better distribute the pressure or strain due
to the driving-chain between the two ball-
bearings 1nstead of concentrating it entlrely
or chleﬂy upon one of them. |

My invention consists in the novel con-
struction and in the novel .combinations of

parts and devices by which I am enabled to

secure theseimportant results or advantages,

. as will be hereinafter particularly desecribed
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and explained in connection with the accom-
panying drawings, which form a part of this

specification.

In the drawings, Figure 1 is a side eleva-

s

tion of a pmtlon'of a bieycle-wheel frame to
which my invention is applied. Fig. 2 is a
central longitudinal section through the hub
and ball-beari ings, and Ifig. 3 is a detml See-
tional view of one end of the axle.

In the drawings, A represents a blcyele-

| frame of any ordinary and suitable construc-

tion and provided with the forks or pieces
A’ for connection with the axle of the rear
wheel on either side. B is the hub; C, the
axle; ‘D, the ball-bearing cup; E, the balls
It the eones (z, the sproehet Wheel and H
cap or eonneebmﬂ' pieces which connect the
axle at each end with the frame forks or

| pieces A

The hub B is pr 0V1ded with flanges b b for
the attachment of the spokes of the wheel,
with an annular shoulder b’ adjacent to one of
the flanges b for the sprocket-wheel G to abut
agalnst, with a screw-threaded enlargement
b? to receive the screw -threaded s procket-
wheel, and with a screw-threaded portion b3to
receive the jam-nut G’, by which the spr ouket-—
wheel is locked in plaee
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The ball-bearing cups D fit inside the ends

of the hub B a,nd are rigidly secured there-
to by being forcibly driven therein, the cups
D being prowded with shoulders d bearing
against the ends of the hub B, and w1th bev—
eled or conical faces d’ at their extreme ends

to bear against the balls E.
- The caps or connecting-pieces H are p10- --

vided each with an inwardly-projecting hol-
low interiorly-threaded sleeve or thimble H’

10 receive the Sclew -threaded end ¢ of the

axle C. The capsor connecting-pieces H are

8o

further provided with an ann ulm channel or

recess 1 to receive the ball-bearing cone T,
which is in the form of an annulus ﬁttmﬂ'

Qo

around the integral sleeve or thlmble H' on -

the cap or eounectmﬂ' piece II. Each of the
caps or connecting-pieces H is further

which fits over or around the end of the cup
D and the end of the hub B. The integrally-
projecting flange 7/ fits within the fork or
frame piece A’ of the fr ame and within the
adjusting-washer K and is externally screw-

threaded at /i* to receive the nut H? by which

_ pro--
vided with an mwaldly-pro;]ectmw flange 1/,
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the frame fork or piece A’ is locked or held

| in position on the cap or connecting piece H.

The cap or connecting piece H, 11; will thus
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be seen, is a thin disk which has a smooth ball -bearings, thus diminishing to 4 mini-

outer face, so as to give a neat finish and ap-
pearance to the end of the hub, and 18 pro-
vided on its inner face with an inner flange
or sleeve H', by which it is connected to the
axle, and a large outer flange or annular pro-
jection ', which projects through the frame-

fork, while the annular channel or chamber |
between the flanges H' and /' serves to re-

ceive the balls and the cone or member K of
the ball-race, while the extreme outer rim A°
of the thin disk-shaped cap or connecting
piece I fits against the frame-fork A’ on the
outside and clamps the frame-fork between
itself and the nut H? which fits on the inside
of the frame. By this construction, as the

flange /' on the cap-piece which projects

through the fork or frame A’ is external to
the ball-chamber formed in the cap-piece, the
axle is relieved entirely of all strain tending

to bend it or throw the wheel out of its true
The ball-bearing cone D is provided
with an external annular recess d* to receive |
the felt or other dust-excluding washer d*.

The cap, connecting-piece, or clamp H em-
braces the frame piece or fork A’, on the out-
side thereof, and also fits directly within the

frame-piece by reason of its integral flange

h', while the nut or clamp-piece H?, threaded
on said integral flange /' of the cap or clamp
H, embraces the frame-piece on the inside.
The frame-piece is thus directly and rigidly
connected to the cap, connecting-piece, or
clamp H, while said cap or clamp itself is di-

rectly connected to the axle C by its integral |

internally-serew-threaded flange orsleeve H',

and as one member of the ball-race is formed

in or carried by the cap H which fits outside

. the frame the ball-race is brought in line

40

with the frame-piece and at the extreme end
of the hub, while the cap itself, fitting at the
extreme end of the hub and axle, gives a neat

~smooth finish and entirely obviates the ne-
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cessity of applying the frame-piece directly
to the axle and of employing a clamp-nut on

the outside of the frame-piece for clamping
 the frame-piece onto the axle. |

- The axle C is provided with a shoulder C’
at one end for the end of the integral sleeve
or flange H' on the cap or connecting piece H
to abut against, and at 1ts opposite end the

axle C is split. or provided with a longitudi-

nal slot C? and is bored or serew-threaded to
receive the screw-threaded c¢onical plug or
wedge C° by which the cap or connecting
piece H at this end is firmly locked in -place
on the axle. To makeaneat finish and close
the central openings in the cap or connecting
pieces H H, I provide the same with central
serew-plugs H3 H2. A

By this construction and combination of
parts and devices it will be seen that the ball-

- bearings are separated from each other the
- full length of the hub and each brought di-

rectly under or in line with the fork or frame

- piece A’ of the bicycle-frame and that the

'-ﬁ_Sproékét;wheel_ G is located well between the ‘ the frame-piece is clamped or secured inde-

mum the chance for any prying, twisting, or
leverage action upon either of the ball-bear-

| ings, and also causing the pressure exerted

by the drive-chain or sprocket-wheel to be

distributed between the two ball - bearings
and to come partly on each. |

The adjusting-washer K is provided with
the customary screw-threaded shank K', shoe
K?, and nut K°

Iclaim— L
1. In a bieyele, the combination with the
wheel - hub, the axle and the bicycle frame
pieces or forks on each side of the wheel, of
a, pair of ball-bearing cups secured inside the
hub and having their beveled or ball-bearing
faces at the extreme ends of the hub, a pair
of caps or connecting-pieces provided with
integral hollow, inwardly-projecting, screw-
threaded sleeves or flanges secured to the
threaded ends of the axle, and a ball-bearing
cone seated in each of said caps or connect-
ing-pieces,said capsor connecting-pieces hav-
ing also each an integral, inwardly-project-
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ing, externally-screw -threaded flange sur-

rounding the end of said ball-bearing cup and

hub and fitting within said frame forks or

pieces, whereby the ball-bearings are sepa-
rated the full length of the huband brought

under or in line with said forks or frame-

pieces, substantially as specified.

2. In a bicycle, the combination with a
wheel-hub, the axle and the bicycle frame
pieces or forks on each side of the wheel, of
a pair of ball-bearing cups and a pair of ball-
bearing cones, one of said pairs being secured
inside the hub and having their beveled or
ball-bearing faces at the extreme ends of the
hub, a pair of caps or connecting-pieces fit-
ting outside of said frame-pieces and pro-
vided with integral hollow, inwardly-project-

ing, serew-threaded sleeves or flanges se-

cared to the threaded ends on the axle, the
other pair of said ball-bearing cones or cups

being seated in said capsor connecting-pieces,

said caps or connecting-pieces having also
each -an "inwardly-projecting, -externally-
screw-threaded flange surrounding the end of
said hub and of said ball-bearing cup or cone
carried thereby and fitting within said frame-
pieces and supporting the same, and clamp-
nuts threaded -thereon and fitting inside of
said frame-pieces whereby the ball-bearings
are separated the full width of the frame, and
a sprocket-wheelsecured to sald hub between
said ball-bearings, substantially as specified.

3. The combination in a bicyele, of a frame-

piece, a wheel, hub and axle and a disk-

shaped connecting-piece having an annular
chamber on itsinner face to receive the balls
and one member of the ball-race, and having
on said inner face an inwardly-projecting

flange external to the balls and extending

through the frame; said connecting-piece be-

95

06
105
I10
1:'1-5
120
125

130

ing secured to the axle and fitting both within

and outside of the frame-piece, and to which
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pendent of the axle, said connecting-piece
supporting part of the ball-race, substantla,lly
as specified.

4. 'In a bicycle, the combination with the

frame-piece, of a wheel-hub and axle, a cap

or clamp piece fitting within and outside of

the frame-piece and havmo' a screw-threaded |

sleeve engaging the axle, a nut ﬁttmb‘ inside

the frame-piece by which’ it is clamped to said
cap or clamp piece, and a ball-race in line |

with the frame-piece and having one of its
memberscarried by the hub at the end thereof
and 1ts other member carried by said cap or

- clamp which connects the frame-piece w1th

L5

the axle, substantially as specified.
5. The combination with a bicycle-wheel
hub, the axle and the frame forks or pieces,

| of ball-bearing cups, cones and balls sub-
stantially in line with said forks or frame-

pieces and thin disk-shaped caps or connect-
ing-pieces having smooth -outer faces, and

provided on their inner faces each with an

inner flange secured to theaxle, and an outer
flange external to the balls projecting in-
wardly through the frame-piece and to which
the frame-piece is secured, said caps or c¢on-
necting-pieces carrying part of the ball-race,

and a sprocket-wheel secured to said hub

between said ball- bearings, substantlally as

speclﬁed
JAMES W. _ARMSTRONG:.

"Witnesses:
EDMUND ADCOCK,

H. M. MUNDAY.
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