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UNITED STATES

PAaTENT OFFICE.

NATHAN E. NASH, OF TORONTO, CANADA.

BACK-PEDALING BRAKE.

SEEGIEICATI@N forming part of Letters Patent No. 675,288, dated May 28, 1901.
Application filed December 8,1899, Serial No. 739,730. (No model.)

To all whom it maoy conce?n;
Be it known that I, NATHAN E. NASH, re-

siding at 125 Oxford street, in the city of T'o-

ronto, county of York, and Provinee of On-
tario, Canada, have invented certain new and
useful Improvements in Bicycles; and I here-

by declare that the following is a full, clear,

and exact description of the same.

The object of this invention is to provide
a bicycle with a brake the shoe of which is
capable of being instantaneously set with any
desired pressure against the tire of the driv-
ing-wheel by the application of back pressure
to the pedals and to provide the hub of the
driving-wheel with an independent sprocket-
wheel fitted with a friction-eluteh, arranged
to rotate the hub of the driving-wheel dur-
ing the forward rotation of the pedals, and the
friction-cluteh being so arranged that it will
disengage itself from the hub of the driving-

wheel while coasting or back-pedaling; and
the invention consists, essentially, of the de-

vice hereinafter more fully set forth, and more
particularly pointed out in the clains.

In the drawings, Figure 1 is a perspective

view of a portion of a bicycle, showing the
construection of the brake. Fig. 2 is a side
view of the same. Fig. 3 is a side elevation
of the sprocket-wheel of the driving-wheel
with the casing partially broken away to show
the relative positions of the parts. Fig. 41s
a transverse section through the sprocket-
wheel and a portion of the hubof the driving-
wheel. Fig. 5 is a side elevation of the fric-
tion-cluteh for rotating the hub of the driv-
ing-wheel during the forward rotation of the
sprocket-wheel. -
Like letters of reference refer to like parts
throughout the specification and drawings.
A represents a crank-axle, journaled in the
crank-axle bracket K, which is provided with
the usual cranks B. Rigidly mounted upon
the crank-axle A, contiguous to one of the
cranks B, is a disk D, having a series of rear-
wardly-projecting ratchet-teeth K. Project-
ing outwardly from the side face of the disk
D, between the bore C and ratchet-teeth
E, is a circular shoulder ¥, upon which 1Is
loosely mounted the hub g of the sprocket-
wheel H. The hub ¢ of the sprocket-wheel
H is provided with a series of elongated |
I, concentric with the center of the crank-axle

| A, and projecting through the slots I from the

side face of the disk D is a corresponding num-
ber of bolts J, by meansof which the sprocket-
wheel H is caused to revolve during the revo-
lution of the disk D. Connected to the lower

-end of the standard of the frame and project-
| ing rearwardly from the crank-axle bracket

K are the rear forks L, braced by a suitable
stay-rod M, contiguous to the bracket K.
Projecting upwardly from a bracket K' are
two lugs O,in which is journaled the operating
shaft P of the brake.
from that end of the shaft contiguous to
the sprockef-wheel H is a erank R, and pro-
jecting upwardly from the middle of the shaft
P is a crank S. Journaled in the cranks R
and S is a shaft T, and loosely journaled on

the shaft T on the outerside of the crank R

is the hub a’’ of the dog U, the opposite end
of the dog U normally resting on the periph-
ery of the disk D to engage the teeth E of the

disk D when back-pedaling is applied to the

cranks B. Projecting rearwardly from the
under side of the stay-rod M is a curved lug
YV, the rear end of which is bifurcated, and
pivoted between the forks W of the bifurcated
end of the lug V is the lower end of the arm
X of the brake-shoe Y. The rearface of the
brake-shoe Y conforms to the shape of the
tire of the wheel in orderthat when the brake
is applied the whole face of the brake-shoe
will engage the tire to realize the full brak-
ing value of the brake-shoe. As shown in
the drawings, the face of the brake-shoe op-
posed to the tire is of a concaved shape; but
this shape can be varied to correspond to the
shape of the tire. Bolted to the under side
of the stay-rod M isone end of a curved spring
7, while the opposite end of the spring Z en-
gages the rear face of the arm X to hold the
brake-shoe normally out of engagement with
the tire of the wheel. Loosely mounted on
the shaft T, contiguous to the crank S, is one
end of a levera, while the opposite end of the
lever a is pivotally connected to the arm X
at the front of the brake-shoe Y.

The operation of this portion of the inven-
tion is as follows: By applying back pressure
to the ecranks B the disk D is partially ro-
tated rearwardly, causing one of the ratchet-

slots | teeth I to engage the point of the detent-dog
U and force the dog rearwardly during the
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continued application of the back pressure | motion to the sprocket and through the

tothe cranks B. The backward movement of

‘the detent-dog U turns rearwardly the cranks

R and S and shaft . The rearward rota-

tion of the cranks R and S carries with them |

the shaft T, upon which is journaled one end
of the lever ¢. The rearward movement of
the shaft T causesacorresponding movement
of the lever a, which movement of the lever
a moves the brake-shoe rearwardly and sets
1t against the tire of the driving-wheel with
a pressure corresponding to the back-pedal-
Ing pressure applied to the cranks 3. The
back-pedaling pressure causes the movement
of the bolts J to the rear ends of the slots 1.
When the brake is to be released from the
tire, the disk moves forwardly to bring the
bolt to the front end of the slots before caus-
ing the rotation of the sprocket-wheel, which
movement on the part of the disk is suffi-
cient to release the detent-dog U to allow
the spring Z to move the brake-shoe from the
tire, after which the forward rotation of the
sprocket-wheel 1s commenced. The hub b of
the driving-wheel¢ is provided with a remov-
able disk ¢, the inner side face of which is
fitted with a clutch member of an annular
flange ¢, projecting outwardly from the side
face of the disk, and a series of radial lugs or
stops f, radiating from the periphery of the
annular flange. The periphery of the annu-
lar flange e between each adjacent pair of
lugs or stops f is inclined rearwardly to pro-
vide rearwardly-sloping recesses 7', the front
of each of which is higher than the back.
Loosely mounted on the hub b, contiguous to
the disk d, is a sprocket-wheel 7, provided
with an annular flange 7 to overlap the annu-
lar flange e. Contained in the spaces between
the lugs or stops fare a series of frietion roll-
ers or balls 7, the diameter of each of which
18 slightly greater than the lesser depth of the
recess /' in order that during the forward ro-
tation of the sprocket-wheel 7 the friction
rollers or balls 9 will roll to the forward end
of the recess /' and by binding between the
periphery of the recesses ' and inner face of
the flange 7 cause the united revolution of
the disk d, hub b, and driving-wheel ¢ with
the sprocket-wheel n. While coasting the
sprocket-wheel /s is stationary. Thisenables
the friction rollers or balls ;7 to roll to the rear
ot the recessf’, the depth of which is greater
than the diameter of the balls or rollers to
prevent the contact of the balls or rollers
with theinner face of the annularflangeand
toallow of the revolution of thedriving-wheel
independently of the sprocket-wheel. This
releases the disk d and allows of the disk,
hub, and driving-wheel continuing their revo-
lation,whilethesprocket-wheelisheld station-
ary. Motion is imparted from the sprocket-
wheel H to sprocket-wheel 2 by means of a
sprocket-chain. During the forward rotation
of the cranks the sprocket-wheel H is caused
to revolve with the crank-axle, which revolu-

‘tion of the sprocket-wheel Il imparts a rotary |

sprocket-chain to the sprocket-wheel 7i. The
forward rotation of the sprockefi - wheel 7
causes the friction rollers or balls 7 to bind
in the recess /' of the flange ¢ to cause the

united revolution of the disk, driving-wheel, .

and hub with the sprocket-wheel /.

If during the progress of the vehicle the
cranks D are held stationary, the rotation of
the sprocket-wheels and the sprocket-chain
will be arrested, but the driving-wheel will
continue its revolution and the vehicle its
progress. It ispossible by this meanstocoast
without removing the feet from the pedals,
which enables the rider to control his wheel
with the assistance of the feet while indulg-
ing in that pastime. By the application of
back pressure to the cranks the disk D is
caused to engage the detent-dog and move
the brake-shoe into engagement with the tire
on the wheel. The brake can be set in this

way either during the progress of the wheel cr

while coasting with any pressure or force
which the rider may deem it advisable to ex-
ert. 1f it is necessary to stop the wheel sud-
denly during its progress, the rider can exert
his entire strength upon the cranks when set-
ting the brake-shoe to instantaneously arrest
the revolution of the driving-wheel and cause
1t to skid upon the pavement and at the same
time arrest the revolution of the sprocket-
wheel and sprocket-chain. By applying the
braking power to the wheel vertically below
the rider or slightly to the rear the danger of
throwing him over the handle-bars by a sud-
den stoppage of the wheel when traveling at
a high rate of speed is obviated, and by dis-
connecting the sprocket-wheelsfrom the driv-
ing-wheel the danger of breakage to any of
these parts is avoided.

By loosely mounting the sprocket-wheel I1
on the circular shoulder of the disk D and
providing the sprocket-wheel with the elon-
gated slots through which pass the bolts coup-
ling the sprocket-wheel to the disk the brake
can be released from its pressure on the tire
of the driving-wheel before the revolution of
the sprocket-wheel is commenced.

Projecting upwardly from the top of the
bracket K' is a bifurcated lug «? which em-
braces the sides of the shaft T,which shaftis
provided with shoulders ' to engage the front
face of the bifurcated stop when the Iever has
reached its most rearward position. This lug
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acts as a dismounting-stop for the rider—that

18, 1t holds the lever in its most rearward po-
sifion and prevents the jamming of the shoe
against the tire of the driving-wheel while the
rider is dismounting. The spring Z acts as
a riding - spring—that is, it is of sufficent

strength to hold the partsin their normal po-
sition during the forward transition of the
bicycle and by the rotation of the pedals when
coasting.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—
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1. Inabicycle a brakeembracing in its con- | axle, a disk rigidly mounted on the erank-

struction a crank-axle, aratchet-disk mounted
on the crank-axle and revoluble therewith, a
brake-shoe, anarm forthe brake-shoe pivoted

to the frame of the bicycle contignous to the

wheel,ashaft journaled in bearings connected
to the frame of the bicycle contiguous to the
brake-shoe, cranks connected to the shaft, a
shait journaledinthecranks,aleverjournaled
on theshaft connected to the arm of the brake-
shoe, a detent-dog journaled on the second
shaftengaging the ratchet-disk,ahub project-

ingoutwardly from thesidefaceof the ratchet-

disk, a sprocket-wheel loosely mounted upon
the hub having slots concentric with the cen-
ter of the same,bolts passing through theslots
and entering the ratchet-disk, in combination
with the driving-wheel a sprocket- wheel,
loosely mounted on the hub of the driving-
wheel, a frietion-clutch adapted to rotate the
driving-wheel during the forward rotation of
the sprocket-wheel, the sprocket-chain pass-
ing around the sprocket-wheeis of the driv-
ing-wheel and crank-axle,
specified.

2. A bicycle embracing in its construction
a crank-axle bracket, a crank-axle journaled
in the bracket, cranks fitted to the crank-

substantially as

axle contiguous to one of the ecranks and hav-
ing a series of rearwardly-projecting ratchet-
teeth, a circular shoulder projecting out-
wardly from the side face of the disk, a
sprocket-wheel loosely mounted on the shoul-
der and revoluble therewith, a series of slots
formed in the sprocket-wheel concentrie with
the crank-axle, bolts passing through the
slots into the disk in combination with the

| frame connected to the crank-axle bracket, a
brake-shaft journaled in the frame, an out-

wardly-directed crank for the brake-shaft, a

! movable shaft carried by the crank, a dog

connected to the erank engaging the teeth of
the disk, arearwardly-directed arm connected
to the frame, a brake-shoeepivoted fothe arm,
a spring one end of which is connected to the
arm. and the other bearing against the brake-
shoe, and a lever one end of which is loosely
mounted on the movable shaft and the other
end pivotally connected to the brake-shoe,
substantially as specified.

Toronto, December 1, 1899.

NATHAN E. NAS ..
In presence of—

C. H. RicHES,
J. E. CAMERON.
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