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UNITED STATES PATENT OFFICE.

GEORGE F. HALL, OF NEWARK, NEW JERSEY, ASSIGNOR TO THE SCHRADE
& HALL NOVELTY MANUFACTURING COMPANY, OF WEST VIRGINIA.

BICYCLE.

SPECIFICATION forming part of Letters Patent No. 480,844, dated August 16, 1892,
Applicatioﬁ filed December 4, 1891, Serial No, 413,978, (No model.)

To all whom it may concern: and finally embodied in‘the clauses of the
Be itknown that I, GEORGE F. HALL, a citi- | claims.

zen of the United States, residing at Newark, In the drawings herewith accompanying, in

in the county of Essex and State of New Jer- | which similar letters of reference are em-

5 sey, have invented certain new and useful Im- { ployed toindicate corresponding partsineach sg5
provements in Bieycles; and I do hereby de- | of the several views, Figure 1is a side view of
clare the following to be a full, clear, and ex- | a bicycle provided with my differential-speed
act deseription of the invention, such as will | mechanism operatively arranged on the pedal
enable others skilled in the art to which it ap- | or crank shaft and provided with a second

1o pertains to make and use the same, reference | shaft rotating at right angles thereto, or ap- 6o
being had to the accompanying drawings, and | proximatelyso,and provided with a miter-gear
to letters of reference marked thereon, which | on the one end gearing with a pinion secured
form a part of this specification. to the axle of the rear wheel of the machine.

_ This invention relates to improvements in | The view also clearly shows the arrangement

15 velocipedes or other like motors, and has for | of a shifting mechanism operated from the 65
its object to provide asimple and effective dif- | steering-handle. TFig. 2 is a horizontal sec-
ferential-speed mechanism forreadily chang- | tion of the machine, taken on line « in Fig. 1,
ing the speed of the machine without any ex- | clearly illustrating the arrangement and con-
tra amount of energy exerted by the rider in | struction of the speed mechanism. TFig. 3 is

20 inereasing from a slow speed to a faster speed, | a face view of a differential-speed wheel ar- 7o
the invention being of great advantage in | ranged upon the crank-axle or pedal-shaft,
climbing steep grades and the speed of the | two pinions loosely arranged upon a shaft
machine being changed from slow to fast, or | which operates the rear wheel, and a shifter
viee versa, without increasing the number of | or clutch adapted to be thrown into holding

25 revolutions of the pedals. engagement with either one of said pinions 75

This invention is further designed to pro- | and causing said rear-wheel-operating shaft

vide a speed mechanism for operating the | to rotate atan ordinary speed or an increased
wheels of the machine, said mechanism being | speed at the will of the rider. Fig. 4 is an
capable of adjustment at the will of therider, | enlarged face view of part of the speed-wheel

30 whereby one can coast downhill without re- | and a vertical section of the pinions and the 8o
moving the feet from the pedals, the pedals | sliding clutech or shifter. Fig. 5 is an end
remaining in their stationdry position until | view of a holding device provided with means
the speeding mechanism is again thrown into | for holding the handle of the clutch-operat-
operative engagement. ing mechanism in any desired position to

35 The invention consists, essentially, in a | cause the engagement of either pinion with 83
crank-shaft provided with pedals for operat- | either setof teeth upon the speed-wheel or to
ing the same, and a differential-speed or drive | cause said shifter to be held between said
wheel on said shaft, and actuating mechan- | pinions out of engagement with both.
isms loosely arranged on a second shaft and In the drawings, A A’ représent the front

40 each meshing with teeth on said differential | and rear wheels, respectively, of a velocipede; go
wheel, and a shifter for causing the working | A% theframe or fork of the front wheel; B,
contact of one actuating mechanism and pre- | the steering-post, secured to the fork A? inany
venting that of the other or for throwing both | well-known manner,and C is the main frame,
out of working contact at the same time and | having reaches ¢, provided with an axle q, .

45 allowing the pedals to beheld in oneand the | upon which the rear wheel A’ rotates, and g3
same position, especially in coasting down- | said axle isarranged in bearings o/, of any de-
hill. ’ sirable construction,ontheendsof thereaches,

The invention further consists of certain | as will be seen more especially from Figs. 1

arrangements and eombinations of parts,such | and 2. ‘

50 as will be hereinafter more fully described, The velocipede herein shown is of the well- 100
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known Safety type; butit will be evidentthat
I can apply my improved form of speeding

mechanism to any desirable form of bicycles
or other similar motors.

As will be seen from Figs.1and 2, the main
frame C is provided with a downwardly-ex-

tending arm C’, preferably forked at the bot-,

tom, forming the short supports ¢’, having
bearings in which rotates the crank or pedal
shaft ¢?, provided with the pedals ¢ TUpon
said shaft ¢*in any convenient position there-
on I have arranged the drive or speed wheel
D, which, for convenience, I will term the
“differential-speed wheel.” Said wheel D,as
will be clearly seen from Figs. 3 and 4,is pro-

vided with two concentrically-arranged sur-

faces d and d’, provided with gear-teeth @?
and d? respectively, which have the same
pitch. Extendingfrom beneath the bearings
o’ of the rear wheel and attached to the ends
of the supports ¢’ on the forked arm C’ are
the reaches C®. Upon said shaft ¢ Thave se-
cured a miter-gear ¢ with which meshes a
pinion ¢’, arranged on a shaft e, the end ¢ of
which extends into and rotates in a socket a3,
formed atarightangle on one of the bearings
a’. Said shaft ¢ extends forwardly in the di-
rection of the longitudinal axis of the ma-
chine and is supported at or near its opposite
end in a suitable bearing c*, extending up
from one or hoth of said reaches C®. Said
shaftehasarranged thereon two miter-wheels
¢® and ¢!, respectively, which normally rotate
loosely on said shaft, the miter-wheel ¢® be-
ing in constant mesh with the teeth d? on the
differential-speed wheel, and the miter-wheel
¢* being in constant mesh with the teeth d?of
said speed-wheel. Between said gear-wheels
e* and ¢*, adapted to slide on keys €% on said
shaft e, I have arranged a shifter or clutch f,
which may be of any well-known construection
and which is operated by means of a shifting
mechanism F, the construetion of which will
be more particularly deseribed hereinafter.

As will be seen from Figs. 1 and 3, the re-
spective teeth on the differential-speed wheel
D and those on the small gear-wheel o? are
placed opposite to cach other, whereby said
wheel a? will rotate in the same direction as
the differential-speed wheel D, and thereby
cause the rear wheel A’ of the machine to re-
volve forwardly. :

I prefer to secure the loose gear-wheels 8
and e* upon the shaft e in thefollowing man-
ner: The pinion é?is provided with the clutch-
teeth ef or the equivalent thereof, extending
from the back thereof, and is provided with
a socketed portion €', in which'is arranged a
collar €% firmly secured on the shaft e and
against which the inner surface of the wheel
e*bears. Upon the opposite side of said col-
lar ¢, bearing against the same and against
an annular recess ¢°in the wheel, is a washer
or ring €', secured against said recess ¢® by
means of screws or other well-known means.
In this way said gear-wheel e3is free to ro-
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tate loosely on said shaft ¢ and still .cannot
slip longitudinally thereon and its teeth will
at all times mesh with the teeth d?on the dif-
ferential-speed wheel. In order to overcome
any possible friction between said wheel 3
and the shaft ¢, the latter can be provided
with a groove e'l, in which are placed a desir-
able. number of balls or rollers e, thereby
forming a perfect anti-friction bearing. The
pinion ¢! is similarly secured upon the shaft
e, being provided with holding-teeth ¢! or the
equivalent thereof and secured loosely in po-
sition on the shaft by means of a collar !4,
attached to the shaft, and a ring or plate &%,
secured by means of pins or screws e to the
gear-wheel. " This wheel is thus free to rotate
loosely upon the shaft e, and said shaft may
be provided with a groove e and the balls or
rollers ¢, as will be evident from Fig. 4.

The cluteh or shifter £ canbe of usual con-
struction, being provided with an annular
groove f’, into which fit the arms f? of a bi-
furcated lever f3 pivoted in any convenient
position on the frame of the machine. A
lever /% is connected by means of acrank-arm
J* with a rod /% secured to one of the arms of
a bell-crank 7% which in turn isattached by
meansof a ball-and-socket joint f* witha rod
J% attached to a pivoted lever /%, arran red on
one of the handle-bars of the machine. A
spring f* is attached to the arm C’ of the
frame, which forces the lever /2 in the direc-
tion of the hind wheel and normally causes
the engagementof the clutch orshifter f with
the gear-wheel ¢®. A second spring Y may
be used, if desirable; between the handle-bar
and tie lever f? for normally foreing the same
down. Saidlever f% as will beseen from Figs.
1 and 5, passes between a holding or adjust-
ing device g, secured around the handle-bar
by means of a screw g’, which screws into the
spring-arms g* and g®of said device. At the
lower ends of said arms is a second screw 94
serewed into thearms g* and passing through
a hole in the arm ¢® and provided with a
coiled spring ¢°. Said spring-arm g2 has two
notches ¢° and g¢" for readily enabling the
rider to judge the position of the shifter I
For instance, as shown in the figures said
shifter is out of engagement with both pin-
ions ¢® and €, and the position of the lever f?
will be between the notches ¢° and g7, being
held in that position by the hand of the rider.
It he lets go of the lever f*, thesprings cause
said lever to be readily forced below the lower
notech g?and theshifter f isthrown in engage-
ment with the gear e, "Todisengagethe gear
e* and to force the shifter f into holding con-
taet with the gear ¢%, the rider forces the le-
ver f? above the notch g and the shifter will
ghen clutch with the gear €3, as will be evi-

ent,

The operation of the several devices just
described will be clearly evident from this
description and from an inspection of Figs.
1, 2,8, 4, and 5.
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The advantages of this form of speeding
mechanism over the ordinary sprocket-wheel
and chain used in the “Safety” type of ma-
chines will be evident.

Owing to the decreased diameter of that
portion d’ of the differential-speed wheeland
the small gear-wheel ¢ meshing with the
teeth d? thereof I can-attain the samespeed
now obtained in the machine with the large
sprocket-wheel with less power and exertion
on the part of the rider, which is due to the
decreased diameter of this part of the driv-
ing-wheel, and hence greater leverage-power
isobtained. Thereisalsolessfriction. - When
a greater speed is to be obtained, the cluteh or
shifter f is disengaged from said gear ¢®and
thrown intoengagement with the geare!. Said
wheel then being fast upon the shafte, it hasto

- pass over a greater distance than the wheel

20

25

30

35

40

45

50

55

6o

65

e®on the face of the speed or drive wheel,
and hence makes a greater number of revo-
lutions while gearing with the teeth d? of the
differential-speed wheel, which makes just as
many revolutions as before.

While either one of the wheels ¢ or et is
in holding engagement with the clutch or
shifter f, and thereby causing the shaft ¢,and
hence the hind wheel A’, to revolve, the dis-
engaged gear rotates at a slower or faster
speed, according to which is in gear with the
clutch, without disturbing the revolutions of
the shaft e. It will thus be evident that for
ordinary riding or in climbing hills the gear

€3, which gives the normal speed, can be used,

while when riding over hard or smooth
roads—such as asphalt, &e.—the gear ¢ can
be used, thereby considerably increasing the
speed of the machine, and a rider is able to
actuate the pedals with greater ease and with
less exertion. Thus the speed of the ma-
chine ecan be changed with no inconvenience
to the rider, the speed of the drive-wheel or
differential - speed wheel D remaining the
same at all times, and hence the feet of the
rider are not tired by increasing the up-and-

down movements of the same in order to ob-

tain increased speed.

Another very great advantage is that in
coasting downhill the shifter f can be moved
in position and out of gear with both pinions
¢ and ¢!, which, as they are thereby loose
upon the shaft e, which—that is, the shaft—
necessarily receives a rotary movement from
the rear wheel A’, remain stationary, and
the differential-speed wheel and its axle ¢?
and the pedals ¢® can be held in the same po-
sition, whereby the rider can have his feet in
position upon the pedals.

‘In the constructions of machines as here-
tofore made in coasting the pedals revolved
very quickly and the feet had to be removed.

A rider therefore had to quickly place his’
feet upon the foot-pieces, which are now dis-.
pensed with,and sometimes, owing to careless--

ness, he would be struck by arevolving pedal
and thrown, perhapsinjuring himself or dam-

aging his machine. It willthus be seen that
I have devised a machinein which all the dif-
ficulties have been overcome, and an easily-
operated driving-wheel is the result which
has at all times the same number of revolu-
tions; but by means of the intermediately-ar-
ranged mechanism the rear wheel of the ma-
chine is caused to rotate either slowly or
quickly, as may best suoit the -conditions of
the road or the will of the rider. By thisar-
rangement and construction ofspeeding mech-
anism a simple device has been the result for
actuating one and the same sprocket-wheel
with a slow or fast speed at the will of the
rider and without increasing the number of
revolutions to be made by the .pedal-crank
and its axle. The several gear-wheels can be
provided with ball-bearings similar to those
in construction described in connection with
thegear-wheelselandet. (ShowninFigs.3and
4.} Inordertomake aperfectly-noiselessand
freely-working speed mechanism, said gear-

.wheels orsome of them can be made from raw-

hide.

Inmy constructions of the differential-speed
mechanisms herein shown and described it
will be evident that I have devised a simple
and effective means whereby the rider can
vary the speed of the machine from normal
speed to fast speed without increasing the
number of revolutions of the drive-wheel, the
crank-axle, and the pedal-cranks, and he can
therefore obtain an increased speed without
any increased exertion on his part and with
practically the same power.

It will be evident that certain changes of
construction may be made in the differential-
speed mechanism without departing from the
scope of the invention, and hence I do not
limit myself to the exact details of construe-

tion and the arrangement of parts herein

shown and described.

Having thus described my invention, what
Teclaim is— ‘ '

1. In a differential-speed mechanism for a

velocipede or other like motor, the combina-:

tion of the frame, an axle, a speed or drive
wheel provided with two sets of concentri-
cally-arranged gear-teeth, ashafte, supported
in bearings in the frame and provided with

.means for actuating the rear axle of the ve-

locipede, two miter-wheels loosely revoluble
on’said shaft and bothin normal inoperative
engagement with the concentrically-arranged
teeth on the speed or drive wheel, collars ¢*

and e, secured on said shaft, and plates ¢

and e® for holding said miter-wheels in the
same position on said shaft, but allowing them
to rotate each independent from the shaft e
at different speeds, and a shifter or clutch
sliding freely on said shaft for causing the
operative engagement of the one miter-wheel
with said shaft and with the speed or drive

wheel and the inoperative engagement of the

other miter-wheel, substantially as and for
the purposes set forth.

70

75

8o .

85

[41¢]

95

100

105

IIO

115

120

125

130



I0

15

20

25

30

35

40

45

50

2. In a differential-speed mechanism for a
velocipede or other like motor, the combina-~
tion of the frame, an axle, a speed or drive
wheel provided with two sets of concentri-
cally-arranged gear-teeth, ashaft e, supported
in bearings in the frame and provided with
means for actuating the rear axle of the ve-
locipede, two miter-wheels loosely revoluble
on said shaft and both in normal inoperative
engagement with the concentrically-arranged
teethon thespeed or drive wheel, collars e and
e, secured on saidshaft,and plates ¢'® and e®
for holding said miter-wheelsin the same posi-
tion on said shaft, but allowing them to ro-
tate each independent from the shaft e at dif-
Terent speeds, and a shifter or clutch sliding
freely on said shaft for causing the operative
engagement of the one miter-wheel with said
shaft and with the speed or drive wheel and
theinoperative engagement of the other miter-
wheel, and-a system of levers or arms secured
on said frame and operated from one of the
handle-bars of the machine, substantially as
and for the purposes set forth. S

3. In a differential-speed mechanism for a
velocipede or other like motor, the combina-
tion of the frame, an axle, a speed or drive
wheel provided with two sets of concentri-
cally-arranged gear-teeth, ashaft e, supported
in bearings in the frame and provided with
means for actuating the rear axle of the ve-
locipede, two miter-wheels loosely revoluble
on said shaft and both in normal inoperative
engagement with the concentrically-arranged
teeth on the speed or drive wheel, collars &8
and e", secured on said shaft, and plates ¢!
and ¢ for holding said miter-wheels in the
same position on said shaft, but allowing
them to rotate each independent from the
shaft e at different speeds, and a shifter or
cluteh sliding freely on said shaft for caus-
ing the operative engagement of the one 1ni-
ter-wheel with said shaft and with the speed
or drive wheel and the inoperative engage-
ment of the other miter-wheel, and a system
of levers or arms secured to said frame and
operated from one of -the handle-bars of the
machine, and means on the handle-bar for
holding the hand-lever of the clutch-operat-
ing levers in certain locked positions, consist-
ing, essentially, of spring-arms ¢* and g5,

280,844

screw g¢', spring - actuated screw g% and
notches ¢* and g" in one of said spring-arms,
as g% substantially as and for the purposes set
forth,

4. In a velocipede or other like motor, a
differential - speed mechanism comprising
therein an axle, a speed or drive wheel, a pair
of actnating mechanisms, each capable of re-
ceiving a different revoluble motion from
said drive-wheel, a shifter or clutch mechan-
ism for causing the operative engagement of
one actuating mechanism and preventing the
operation of the other, and said shifter also
being capable of disengagement with both
actuating mechanisms at the same time,
whereby -the axle can be held in an inoper-
ative position while “ coasting” with the ve-
locipede, and means on the handle-bar for
holding said shifter or clutch in its several
engaged and disengaged positions, consisting,
essentially, of spring-arms ¢g® and ¢° screw g/,
spring-actuated secrew g¢% and notches g® and
g" in one of said spring-arms, as ¢? substan-
tially as and for the purposes set forth.

5. The herein -described velocipede, com-
prising therein the frame C, having reaches
¢, arm C’, bifurcated, as at ¢’, and connect-
ing-arms C? an axle ¢ a differential-speed
or drive wheel having the concentrically-ar-
ranged gear-teeth d? and d?, a shaft e in en-
gagement with the rear axle of the machine
and rotating in bearings a® and c¢* on said
frame, miter-gearse® and ¢, loosely revoluble
on said shaft e and normally in inoperative
engagement with the gear-teeth d® and d? on
said speed or drive wheel, and a shifter or
clutch sliding on said shaft e for causing the
operativeengagement of said miter-geare3and
the inoperative engagement of the miter-gear
e!, or vice versa, and means connected with
the handle - bar of the machine for shifting
said cluteh, all arranged substantially asand
for the purposes set forth.

In testimony that I claim the invention set
forth above I have hereunto set my hand this
30th day of November, 1891.

GEORGE F. HALL.

Witnesses:
FRrEDK. C. FRAENTZEL,
‘WM. H. CAMFIELD, Jr.
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