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To all whom it may concermn:

Beitknown that I, FRANK DOUGLAS, a citi-
zen of the United States, residing at Chicago,
in the county of Cook, State of Illinois, have

invented a new and useful Improvement in |

Dust- Proof Ball-Bearings for Bicycles or
other Vehicles, of which the following is a
specification.

My invention relates more particularly to
a dust-proof retaining-ring which serves to
hold the balls of a ball-bearing from falling
out of position when the adjusting-cone of
shaft is removed. This retaining-ring also
serves to prevent the dust from getting to the
race-line of the balls by reason of a recess
formed between the projecting end of the re-
taining-ring and shell of the crank-hanger,
Figure 1, which leaves a space or recess into
which the projecting edge of the cone enters
without coming in contact either with the
crank-hanger shell or the retaining-ring.
The same conditions apply to the hub, as
shown in Fig. 9.

The invention also relates to a lock-washer
that is attached to the crank and locks into
the radial grooves on the face of the adjust-
ing-coune of the crank-shaft, asshownin Fig. 2.

My invention is fully illustrated by the ac-
companying drawings, in which—

Fig. 11is a top sectional view of a bicycle-
crank hanger, in which are sectional views of
the ball-cups, retaining-rings, balls of the ball-
bearing, stationary and adjusting cone, the
shaft, and a section of one of the cranks.
Tig. 2 shows an outside view of a portion of
the crank-hanger and crank, showing the pro-
jecting radial grooves, the adjusting-cone,
and the lock-washer attached to the pedal-pin
by a nut. Fig. 8is an end view of the crank-
hanger, the adjusting-cone, a section of the
crank, the pedal-pin, and lock-washer. Tig.
4 is an enlarged section of a portion of the
end of the crank-hanger, the adjusting-cone,
ball-cup, and the retaining-ring. Fig. 5is an
enlarged sectional view of the ball-cup. Fig.
6 is an enlarged plan view of the ball-cup.
Fig. 7is an enlarged sectional view of the re-
taining-ring. Fig. 81isa small section of the
enlarged view of the retaining-ring, showing
a small projection to lock the retaining-ring
in the groove of the ball-cup. Fig. 9is a sec-
tional view of one end of a hub, showing the

ball-cup, retaining-ring, cone, ball, shaft, and
nut.

The crank-hanger A is bored out at either
end toreceivethe ball-bearingcups BB. The
ball-cupsare forced tightly back against stops
or shoulders left in the -casing to receive
them. The cups B B are preferably placed
so far into the erank-hanger A asto allow the
ends of the crank-hanger to project a short
distance beyond the outer end of the ball-cups
B B." The retaining-rings C C are placed in
the cups B B against the stop or shoulder in
the cups, so as to prevent the retaining-rings
from resting upon the balls. The retaining-
rings project beyond the ends of the cups BB,
thereby leaving a space between the project-
ing ends of the retaining-rings and the pro-
jecting ends of the crank-hanger A. The
crank-shaft cones D D are made to enter the
casing A far enough to leave their outer faces
about even with the ends of the crank-hanger
A, s0 as not to leave a projection for the dust
to lodge upon. The inwardly - projecting
flange edges e ¢ of the cones D D enter loosely
into the space between the crank-hanger A
and the retaining-rings C'C. The inner ta-
per ends of the cone rest upon the balls, which
allows the cone to turn freely without coming
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in contact with anything in its revolution but

the balls. The radial grooves f cut on a pro-
jecting end of the adjusting-cone are made to
receive -the projecting end s of the lock-
washerg. The groove ornotch 7 in the erank
1 is made to receive the downward-projecting
prong of the lock-washer g. The lock-washer
g fits over the end of the pedal-pin K, and is
held firmly in place by the nut of the pedal-
pin.” Thesame arrangement, of the retaining-
ring that applies to the crank-hanger, Fig. 1,
applies to the hub, Fig. 9.

85

90

The shell of the hub L is bored out to re-

ceive the ball-bearing cup, and the retaining-
ring C sets into the ecup against the shoulder
and projects beyond the ball-cup far enough
to leave a recess between the retaining-ring
and the shell of the hub J, which recess re-
ceives the projecting ring ¢ e of the cone D,
and the cone rests upon the balls, allowing
the projection e ¢ to turn freely without com-
ing in contact with either the shell or the re-
taining-ring. I also make this ball-cup B
with a grooved recess m to receive projecting
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lugs or points O O, made on the retaining-
ring. Grooves r r are made from the outer
end of the ball-cup to the inside circular
groove m in the cup and the points O O of
theretaining-ring slide down grooves 7+ until
it reaches the circular groove m, when it may
be turned round to lock the retaining-ring
in its place. When itis necessary toremove
the retaining-ring, points O O are turned
round in line with the groove # r, when the
retaining-ring may be lifted out of the cup
freely.

Ball-bearings are usually made with the
ball-cups even with the face of the crank-
hanger,.and the cone-flanges usually project
beyond the end of the hubs and only enter
the cup a very little way, which allows the
dust to lodge upon the projecting end -and
work its way directly into the ball-bearings.
With my improvement there are no projec-
tions on the cone upon which the dust can
lodge. If it enters the bearing at all, it must
work its way horizontally through the little
opening between the cone and the crank-
hanger, then work its way back again over
the projecting retaining-ring, then back the
other way, where the dust, if any, will lodge
in the retaining-ring, as this ring projects in-
wardly far enough to prevent the dust from
going over onto the balls. The retaining-

ring also prevents the Dballs from falling out
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of position and allows the removal of the cones
without in any way disturbing the balls from
their position in the cups.

What I claim, and desire to secure by Let-
ters Patent, is—

1. Inadust-proofball-bearingthe combina-
tion of a hardened ball-bearing cup set firmly
in a hub or crank-shaft casing, with a retain-
ing-ring, having an inwardly-turned flange,
to retain the balls in position, and a project-
ing ring which extends beyond the end of the
ball-cup to form a dust-proof space between
it and the projecting end of the cup-casing,
with a ball-bearing cone, having an inwardly-
turned flange to enter and turn freely in the
dust-proof space between the retaining-ring
and the casing, substantially as described.

2. Inadust-proof ball-bearing,the combina-
tion of a hardened cup, having a circular
groove m, which is connected by longitudinal
grooves 7 with a retaining-ring, having lock
Tugs or points to fit in the cup-grooves, for
the purpose of having a stop for the retain-
ing-ring and for holdingitin the cup by turn-
ing the ring part way round in the grooves,
substantially as herein described.

FRANK DOUGLAS.
Witnesses:
Jos. LoxrT,
C. A. PATTERSON.
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