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UNITED STATES

PatenT OFFICE,

" VALENTIN WEBER, OF PEORIA, ILLINOIS.

BICYCLE-GEARING.

SPECIFICATION forming part of Letters Patent No, 634,252, dated October 3, 1899.
Application filed October 17,1898, Serial No. 693,705, (No model.)

To all whom it may concern:

Be it known that I, VALENTIN WEBER, a
citizen of the United States, residing at Peo-
ria, in the county of Peoria and State of Illi-
nois, have invented certain new and useful
Improvements in Bieycle-Gearing; and I do
hereby declare that the following is a full,
clear, and exact description of the invention,

which will enable others skilled in the art to.
which it appertains to make and use the same.

This invention relates to bicycle-gearing.

The object of the invention is to furnish a
simple gear-changer for bicycles easy of ma-
nipulation and positive in its action.

TothisendI provide the construction shown
in the drawings forming a part of this appli-
cation, and in which—

Figure 1 is a longitudinal section of the
shaft and the various necessary parts. Fig.
2 is a perspective view of a portion of the
shaft, showing various portions of the gear-
changing mechanism thereon, but separated
to better show construction. Fig. 3 is alsoa
perspective view of a section of the shaft,
showing other parts, which in practice engage
with the portions shown in Fig. 2. TFig. 4 is
a face view of a swinging gear-carrier, show-
ing the two extreme positions thereof. Fig.
5 is a perspective view of a cam-plate used in
changingthe speed-gear. Fig. 6isa face view
of the same, showing a cam upon its surface,
together with an operating-rod. Fig.7is a
view of a portion of abieycle, showing an oper-
ating-rod connected with the plate deseribed
in Fig. 6, which runs up to a point near the
saddle and there controlled by a cam arrange-
ment. Fig. 8 is a view of the rear of the bi-
cycle-frame, showing the cam arrangement
attached thereto. Fig.9 isan enlarged view
of the ecam arrangement shown in Fig. 8.

In the figures, A is the shaft of the rear

wheel, which is held in the usual manner be-
tween the rear bifurcated endsof the frame B.

C is the hub, having bearings on the shaft
by means of the cones ¥ and I (on the shaft)
and cups G and H, (in the hub,) as in usual
practice. The cup H-is fitted snugly within
the hub, and its flanged end & is let into the
wall of that portion, so as to be flush there-
with. Said cupis grooved longitudinally on

its periphery, as shown at 7/, Fig. 2, to forn}

1 tunnels between it and the hub, said tunnels
being occupied by projections or fingers J

upon & sliding clutch J'. This cluteh sur-
rounds the shaft and at certain times is con-
trolled by a spring K, surrounding the shaft
and bearing against the clutch and the cup
G. The cone I is adjustable on the shaft by
serew-threads or otheér good means. An ap-
erture I' is made in the flange of said cone,
the use of which will be hereinafter explained.

A drum L carries the sprocket-wheel M and a.

pinion N, the latter adapted to engage at times
aninternally-toothed gear-wheel N’ within the
enlargement of the hub and lies in the same
plane assaid gear. A ball-race O isturnedin
theinteriorof thesaid pinion,and twocones P
and P', having beveled ends, which together
form also a ball-race, are inserted in the sleeve
Landarerigidly connected together by screws
Q or their equivalents. These cones are pro-
vided with two pins R and R’, the latter en-

tering the aperture I' in the coue I, before

described. The former pinisin linewith the
pin R’ and has similar pivotal connection

with a fixed sleeve S, screwed onto the shaft

and held in the frame B. Xach of the cones
just referred to is provided with aslot slightly
wider than the diameter of the shaft A and
extends from the immediate center of the
cones to a point near the edge thereof, form-
ing in this manner a slot concentric with the
pinsorpivots Rand R’, or, more correctly, the
slots are ares of a circle whose center lies in
the pins deseribed. It will be seen by this
that any movement of the cones about the
pins or pivots will move the pinion N also
about the same pivotal point. The pins may
be placed in the cone I and sleeve S and the
holes in the cones P P’ and acquire the same
results. A cam-plate T (shown in Figs. 5
and 6) is slipped upon the sleeve S and is
given an oscillating movement thereon by an
operating-rod to be described. A cam T'is
secured to or forms part of the plate T and
is concentric with its bore. The flange of
the plate T is notehed at U and engages a
lug V on the cone P, which isshown opposite
the pin R'. Upon the shaft, outside the
frame B, is a yoke W, having the ears W'.
Between is pivoted a dog X, whose point «
projects within a longitudinal slot b in the
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shaft, near the end thereof, as shown, while
the head ¢ on said dog approaches the cam
T'and isoperated thereby. The shafs is pro-
vided with a longitudinal bore d, wherein is
a pin e, which extends through to the clutch
J"and slightly beyond it, and a transverse
slot f, similar to the slot D, is cut in the shaft
at about its middle length, and a eross-head ¢
isheld therein by pinsc'c’.  As beforestated,
the yoke W, carrying the dog X, is located
outside the fork of the frame and is held
against rotary movement by the binding of
the lock-nut usually employed and by a shoul-
der projecting withinthe fork, but notshown.
The cross-head is designed to bear against
and operate on said cluteh J' by a pressure of
the pin I, due to the dog X, giving longitu-
dinal movement to the clutech when disen-
gaging the elements composing the driving
mechanism for the high gear.

An operating-rod 7 is pivoted to the cam-
plate T and extends upwardly to a point be-
neath the saddle, as shown in Figs. 7and 8.
The latter figure shows the means for oper-
ating the rod, and Fig. 9 shows the same en-

-Targed to better show construction.
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~ Upon one of the reaches of the frame is se-
cured a tube 7, within which is a spiral spring
I and the end of the rod <. A cam, having
notches m, 2, and o, is pivoted on the rod ¢
in suitable manner, and as the cam is raised
by meansof its handle the rod ¢ is also raised
and a lug p onthe said tube engages the
notches referred to. This action results by
reason of distance between each succeeding
notch and the pivotal point of the cam in-
creasing as the cam is raised. When low-
cred, the spring % brings the rod to its lTower
position, as at first.

Having thus fully described the invention
and plainly shown its several parts in the
drawings, the operation will now be fully
understood.

In the position shown in Fig. 1 the mech-
anism used for high gear isinuse. Toshow
that such is the case, it will be noted that
the sprocket-wheel and the drumn L are as an
integral part and that the fingers J of the
clutch are in engagement with said dram,
thereby forming a-rigid connection between
the said sprocket-wheel and the hub C by the
channels in the cup II. Upon raising the
cam [ the cam 1" of the plate T, which has
hitherto been free of the head ¢ of the dog X,
now engages that portion, and by reason of
the pivotal connection of the dog X with the
yoke W the point ¢ is moved within the slot
b in a direction to give the pin ¢longitudinal
movement to shift the ecross-head ¢, as well
as the cluteh J', upon the shaft, thereby with-
drawing the fingers J from the drum L and
releasing that portion and its sprocket-wheel
from the wheel-hub. Inthis position the hab
revolves about its shaft and the sprocket re-
mains free, and movement imparted to the
pedals in no way affects the rear wheel, and

therefore the device is in position for coast-
ing,and the cam/,which operates therod ¢, lies
at this time at middle position n, as in Fig.
9. DBicyeles may be built with this coasting
feature and without the low-gear elements,
if desired. By raising the cam [ still far-
ther, so as to bring the notch m into engage-
ment with the lug p on the rod, the cam-plate
T is revolved still farther upon the sleeve S,
thereby raising the lug V on the cone P by
the noteh U, swingingsaid cone and the cone
P’ upon the pivots Rand I/, asshown in Fig.
4, thus carrying the pinion N into mesh with
the internal gear, where it remains (at low
gear) until released by the opposite move-
ment of the operating-cam in returning to
the position started from. Thenotch Uisof
such width that while the cam-plate is mov-
ing about the sleeve S to disengage the high-
gear elements those portions are made cn-
tirely free before the lug V. begins to rise to
engage the low-gear portions.

The lowering of the cam [ permits all parts
within the hub to move freely, and the spring
bearing upon the clutch .J' throws. that por-
tionintoengagement with the high-speed driv-
ing parts and pushes the pin ¢ against the
dog a, which is now free to move by reason
of the withdrawal of the cam T" from benecath
its head ¢. The rate of speed at which the
bicycle will move with a given number of
revolutions of the pedals will depend upon
the difference in the sizes of the sprocket-
wheels when the sprocket M and the hub C
arelocked together, as for the high speed; but
when the pinion N and the internal gear are
in mesh the speed will be greatly reduced,
the pedals moving at the same rate as before,
because of the smaller size of the pinion as
compared with the internal gear. The new
features lie in providing the cones P and P’
with the pivots described, mounting the gear
and sprocket upon these cones, and providing
the cones with slots arranged in the are of a
cirele, using the pivots as the center of that
circle to accomplish the meshing of the gears,
and the vse of the dog X in conjunction with
the cam T' on the plate T, and the rod orpine
within the bore of the shaft and operated by
the dog to disengage the parts in the manner
described, all of which I consider new.

It is obvious that various changes in the
construction of thisdeviee may be made with-
out departing from the spirit of my inven-
tion.

I claim—

1. In bicyecle-gearing, the combination with
ashaft held in the bicyele-frame, of the wheel-
hub having bearings on the shaft, an internal
gear-wheel in the hub, a cluteh surrounding
the shaft, projections or fingers thereon, a
spring for operating the clutch, openings
through the hub portions for the passage of
the fingers, a drum within the internal gear,
channels therein for engaging the fingers of

the cluteh, a pinion on the drum for engag-
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ing the internal gear, bearing-cones for sup-
porting the drum, pivots on the cones for
permitting lateral movement thereof and
slots in the cones in the region of the shaft
for permitting such lateral movement all for
the purposes described.

2. Inbicyele-gearing, the combination with

a shaftheld in the bicycle-frame, of the wheel-.

hub having bearings on the shaft, an internal
gear-wheel in the hub, a cluteh surrounding
the shaft, projections or fingers thereon, a
spring for operating the clutech, openings
through the hub portions for the passage of
the fingers, a drum within the internal gear,
channels therein for engaging the fingers of
the clutch, a pinion on the drum for engag-
ing the internal gear, bearing-cones for sup-
porting the drum, pivots on the cones for
permitting lateral movement thereof and
slots in the cones in the region of the shaff
for permitting such lateral movement, a cam-
plate for operating the cones, means for mov-
ing said plate, a dog operated by the plate, a
longitudinal bore in the shaft, a pin lying in
said bore and operated by the dog for the
purposes set forth and desecribed.

3. In bicycle-gearing, the frame, a shaft
held therein, a hub surrounding the shaft,
bearings between the hub and shaft, a clutch
upon the shaft within the hub, openings from
the interior of the hub to the exterior thereof
and occupied by the clutch portions, a gear-
wheel within the hub and secured thereto, a
pinion within the said gear-wheel, a sprocket-
wheel having rigid connection with the pin-
ion, bearing-cones for supporting the said
sprocket and pinion, locking means between
the pinion and the clutch, pivotal supports
for the cones and slots therein for swinging
them laterally, an operating portion for mov-
ing the cones in their pivots, a longitudinal
bore in the shaft, a pin or rod occupying said
bore and means betweén the said operating
portion and said rod for giving longitudinal
movement to the clutch all for the purposes
set forth and desecribed.

4. In bicycle-gearing a shaft, a hub having

“bearings thereon, an internally-toothed gear-

wheel within the hub, a pinion within the
gear - wheel, a sprocket operating with the
pinion, a cluteh on the shaft, depressions in
the pinion for engaging the cluteh, bearings
forsupporting the pinion and sprocket-wheel,
pivotal supports for the bearings, said pivots
being longitudinally arranged whereby the
bearings may be given lateral movement
thereon for the purposes described, a cam
arranged to oscillate about the shaft for
swinging the bearings, a dog adapted to be
operated by the cam, a bore in the shaft, a
pinin the bore for operating the clutch, said
pin being operated by the dog and means for
giving the cam its osecillatory movement as
described.

5. In a speed-changing gear for bieycles, a

shaft, a hub having bearings thereon, bear-

ing-cones surrounding the shaft and adapted
to swing eccentrically thereto, pivots on the
cones, such pivots permitting the movements
described, a sprocket-wheel and pinion hav-
ing bearings on the cones, a spring-pressed
cluteh sliding on the shaft adapted to engage
the sprocket and pinion, a hore for the shaft,
apin lyingin said bore for shifting the clutch,
a dog for engaging the pin, an oscillating cam
for operating the dog and pin, and means for
giving the cam its oscillatory movement for
the purposes set forth and deseribed.

6. For a speed-changing gear for bicyeles,
a shaft, a wheel-hub having bearings there-
on, an internal gear for thehub and sprocket,
a pinion adapted fo engage the internal gear,
means for engaging and disengaging said
gear and pinion, in combination with a slid-
able clutch on the shaft consisting of a plate
J" having fingers J; grooves 1’ in the hub
portion reeeiving the fingers said fingers
adapted to engage the pinion and sprocket,
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a spring for engaging the clutch with the -

hub, a slot in the shaft, a cross-head in the
slot and a pin in such shaft for moving the
cross-head for disengaging the said clutch
and hub as set forth.

7. In a speed-changing deviece for bicycles,v

the combination with the shaft, hub, inter-

' nal gear, pinion and sprocket arranged as

set forth, of bearing-cones for supporting the
latter, pivots on the extremities of the cones
parallel with the shaft, the same being sit-
uated between the shaft and the periphery
of the said cones, fixed supports on the shaft
for supporting the pivots, slots in the cones

concentric with the pivots, a plate T swing-

ing on one of the said fixed supports, alugon
one of the cones operated by the said plate
for swinging the cones on the pivots whereby
the pinion carried thereon is moved to or
from the said internal gear for the purposes
set forth.

8. In a speed-changing gear for bicycles, a
shaft, fixed cones thereon, a huband sprocket
having bearings on said cones, an internal
gear for the hub, cones P P’ surrounding the
shaft but free of it, a pivot in one of the cones
eccentric to the shaft having support in one
of the fixed cones described, a pivot on the
opposite cone in line with the first, a fixed
support on the shaft for carrying such pivot,
a slot in the cones for the passage of the shaft
therethrough, the same being concentric with
the said pivots for permitting movement of
the cones thereon eccentric to the shaft, in
one plane, a cam for moving the cones on the
pivots, means within reach of the rider for
shifting the cam, a sproeket-wheel and pin-
ion fixed together and having bearing on the
said cones I’ I, the pinion adapted to engage
the internal gear due to the eccentric move-
mentdescribed, the movement of thesprocket
and pinion being coneentric with the crank-
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shaft of the bicycle whereby the distance be-
tween the driving and driven sprockets is
not changed, a shiftable spring-actuated
clutch on the shaft, fingers thereon for en-
gaging the said pinion and sprocket, grooves
or channels in the hub portion for receiving
the said fingers, a longitudinal bore for the
shaft, a pin lying therein for operating the
cluteh in one direction and a dog engaging

and moving the pin and operated by the said 10

cam all substantially as set forth.
In testimony whereof I affix my signature
in presence of two witnesses.

VALENTIN WEBER.

Witnesses:
C. JOHNSON,
CHARLES J. WOLFE,




