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UNITED STATES PATENT OFFICE.

WILLIAM H. ALLDERDICE, OF THE UNITED STATES NAVY.

BACK-PEDALING BRAKE.

SPECIFICATION forming part of Letters Patent No. 626,194, dated May 30, 1899.
Application filed December 7, 1&96. Serial No, 614,816, (No model.)

To all whom it may concern:

Be it known that I, WirLLiAM H. ALLDER-
DICE, passed assistantengineer,United States
Navy, a citizen of the United States,stationed

at Philadelphia, in the county of Philadelphia

and State of Pennsylvania, haveinvented cer-

tain new and useful Improvementsin Bicycle-
Brakes; and I do hereby declare the following
to bea full, clear, and exact deseription of the

invention, such as willenable othersskilled in
the art to which it appertains to make and use
the same. | | |
My invention relatestoimprovements in bi-
cycle-brakes, and especially in that class of
brakes in which the brake is automatically
applied in the operation of back pedaling.
The invention will be understood by refer-

ence to the accompanying drawings, in which

like parts are indicated by similar letters
throughout the several views. _
Figurelrepresentsacentraltransverse sec-

tion through the parts of the frame in which
the crank-axleismounted. Fig. 2 represents |

a section through the device shown in Fig. 1,
made by the plane 2 2 of the said figure and
lookingtotheleft. Fig.3isaperspective view
of the detachable sleeve in which the brake-
shoesare guided and held. Fig.4isa perspec-
tive view of an inner sleeve adapted to slip
over the crank-shaft and provided with a ball-
race for the balls and with engaging arms to
engage the shoulders at the ends of the cam-
faces on the crank-axle. Iig. 5 represents

one of the retracting-springs used for holding

the brake-shoes in toward the crank-axle.
Fig, 6 represents a vertical section c¢f the
friction-sleeve, together with interior portion

of the brake mechanism, showing cams and

brake-shoes differing in shape from those
shown in the preceding figures. IKig. 7 rep-
resents a similar view showing another form
of brake-shoe and cam. Fig. 8 represents a
similar viewof an arrangement by which each
brake-shoe is secured to a corresponding
spring and held thereby against the cams.

A represents a crank-hanger which is se--

cured to the center stay A', the lower main
tube A2, and the back fork A®in any conven-
ient way, and this forms a transverse holder
fortheball-bearingsand other parts contained
therein.

o

B represents a friction-sleeve which is rig-
idly contained in the crank-hanger A and is
preferably made of hardened steel or other

‘like material which will stand heavy wear.

The usual ball-races C may be used, if de-
sired,or any desired-form of antifriction-bear-
ing may be used in connection with the brake
mechanism that will hereinafter be deseribed.
"~ 'ThecranksD are secured tothe crank-shaft

E in the ordinary way, and the said crank-

shaft is provided with cams ¢/, having shoul-
ders ¢ at the end thereof to engage the arms
F? of the sleeve K. These cams ¢ may be
made integral with the ecrank-shaft or may be
secured thereto in any convenient way, but
are preferably made integral therewith.

A cone E’, having the ball-race ¢%, is se-
cured toor integral with one end of the crank-
shaft and serves as a bearing for the balls L,
while the other bearing on the shaftis formed
by the cone f' of the enlarged head F’ of the
sleeve F,which sleeve fitsloosely on the crank-
shaft E and has rigidly attached thereto, as
at f, the sprocket-wheel G. The sleeve I 1s
provided with prongs or arms ¥, extending
longitudinally along the ecrank-shaft, and the
said sleeve I, with its arms F?, is secured to
the outer sleeve H in any convenlent way, as
by means of keys fitting in keyways f* and
h. Itwillthus be seen thatthesleeve Hturns
with the sleeve F and that the motion of the
two relative to the crank-shaft is limited by
the shoulders ¢ of the cams ¢, which shoul-
ders catch the extending edges of the prongs
F?, and thus permit a limited rotary motion
of the crank-shaft relative to.the sleeves I
and H.

- The sleeve H is slotted, as at A", and is pro-
vided with annular grooves /' to receive the
retracting-springs K, which are preferably
split, asat k. These springs K fit over shoul-
ders at the ends of the brake-shoes M, which
brake-shoes fit in the slot A° and are held
against flying outward (due to gravity and
centrifugal force) when the brake is not in
operation by means of the said springs K.
The cams &' are so arranged that in the ordi-
nary operation of going ahead on a bicycle
the said cams are in the position indicated in
Fig. 2, whereby the brake-shoes are allowed

| to be drawn in by the retractile springs K out
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of engagement with the sleeve BB; but as soon | ures is omitted, and a separate spring P is

as the rider begins to back-pedal or press
upon the cranks in the opposite direction to
that required for going ahead these cams e’
s will force the said shoes outward, causing
them fo bear against the interior of the fric-
tion-sleeve I3, and it will be obvious that the
greater the effort required 1n back-pedaling

the harder will these brake-shoes bear against |

10 the friction-sleeve B.

Thus 1t will be obvious that by the herein-
described mechanism an adjustable brake is
obtained which operates automatically in the
process of back pedaling

15 leased the moment the rider reverses the di-
rection of the pressure upon the cranks, as
for going ahead. It will be seen that the
parts are all inclosed and out of the way of
dust or dirt and that greater compactness,

20 lightness, strength, and durability are ob-
tained without impairing the efficiency of the
brake.

It will be obvious that the herein-deseribed
invention may be used with tricycles or other

25 like vehicles, as well as bieyeles, and, in fact,

1n any position wherever it is desired to check

the momentum of a moving mass whose mo-
tion is imparted by a driving-shaft by retard-
Ing the motion of the said shaft. |

While I have shown one particular form of
ball-bearing, the invention may be used with

a great variety of forms of such or other bear-

ings. DMoreover, it will be obvious that al-

though Fig. 1 shows a sprocket-wheel G as
35 used for the transmission of motion from the
crank-shaft to the driving-wheel the brake
herein described would be equally operative
in case a cog-wheel were substituted for said
sprocket-wheel G.

It may be seen that the principle of my in-
vention would remain the same if a single
brake-shoe were used instead of two, the use
of two brake-shoes being, however, preferable
1n order to equalize Lhe pvescsm‘e on opposite
45 sides of the shaft E.

It will also be obvious that the principle
would remain the same if the radially-in-
clined surfaces were transferred from the
cams ¢ to the backs of the brake-shoes M,

so againstwhich the cams e bear, the camsthem-
selves being given cylindrical faces, as shown
in Ifig. 6, in which M’ represents the brake-
shoe and ¢’ the cam, or if radially-inclined
surfaces were given to both the cams and the
55 brake-shoes, as shown at M? and ¢/, Fig. 7

It may further be seen, referring to Figs.
1 and 2,
primarily to serve as a guide for the brake-

30

shoes M and to carry the springs I, which -

6o serve to retract or hold back the brake-shoes
M when the brake is not in operation, but
that other means may be employed to guide
or restrict the motion of the brake-shoes and

to carry the retracting-springs without de-

65 parting from the principle of my invention—
as, for example, in the form shown in Fig. 8,

and whieh 1s re-

that the function of the sleeve H is |

used for each brake-shoe, one end of each
spring being rigidly secured to or integral
with the GOPleSpondmﬂ' brake-shoe M?® and
the other end being rigidly secured in any
convenient way to the part IF* of the sleeve F.
(Shown in Fig. 4.) In this form of my in-
vention the brake-shoes M will be given an
approximately but not exactly 1‘§Ldm}1 motion
when the brake is put in operation.

It may also be seen that in my invention
the tension of the springs I< will serve-to pre-
vent the operation of the brake when 1t is
not desired to put it on, as in coasting, & con-
siderable pressure being required to put on
the brake against the tension of the springs.

IFurther adv&utmﬂ‘es possessed by the brake
herein described 110 in the fact that the parts
are inclosed and free from dust, that the ex-
ternal appearance of the bicycle remains un-
changed, and that all parts are readily ac-
cessible for examination.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, iIs—

1. A brake mechanism consisting of two ro-
tating movable parts concentric with each
other and normally rotating together but ca-
pable of a limited rotary moLlon relative to

each other, a fixed part concentric with said
rotating movable parts, a brake-shoe carried
by that one of the said romting parts nearest
to said fixed part and rotating therewith and
normally out of contact with said fixed part,
a spring carried by said rotating part ncarest
to said fixed part, a cam secur ed toorintegral
with that one of the said rotating parts far-
thest from said fixed part and rotating there-
with, a forked sleeve transmitting motion
from the rotary part farthest from said fixed
part to the rotary parts nearest to said fixed
part, suitably-arranged surfaces on said cam
and on that side of faélld brake-shoe farthest
from said fixed part whereby when a limited
rotary motion relative to each other is given

- to said rotating parts said surfaces will act

upon each other in such manner that said
brake-shoe will be pressed against said fixed
partin opposition to the tension of said spring,
substantially as described.

2. In a bicyele-brake, the combination with
a fixed friection-sleeve, ashatt operated by the
pedals and rotating in said sleeve, cams on

sald shaft with engaging shoulders thereon,

a sleeve loose on bEle Shaft and having J_'orks'
adapted to engage the shoulders of Said cams,
and brake-shoes mounted between said forks
and operated bysald cams when the pressure
on said pedals 1s reversed, substantially as

‘described.

3. In a bicycle- bra,ke the combination with
a fixed frlctlon—sleeve, a shaft operated by
the pedals and rotating in said sleeve, cams
on said shaft with engaging shoulderb there-
on, a sleeve loose on “said shaft and having
forla:s adapted to engage the shoulders of said

in which the sleeve II of the preceding fig- i cams, a slotted guide-sleeve secured to said
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forked sleeve, over said forks, and brake-
shoes mounted in said slots and between said
forks, substantially as desecribed. i

1. Tna bicycle-brake, the combination with
a fixed friction-sleeve, a shaft operated by the
pedals and rotating in said sleeve, cams.on
sald shaft with engaging shoulders ther eon,
a sleeve loose on sa,ld bhdft and having for ks
adapted to engage the shoulders of said cams,
and br ake-shoes mounted between said for ks

and operated by said cams when the pressure
on said pedals is reversed, and springs nor-

mally tending to draw sald brake-shoes to-

ward the axis of sald shaft, substantially a,s
described. |

5. In a bicycle- brftlie the combination with

a fixed friction-sleeve, a shaft operated by the
pedals and rotating in said sleeve, cams on
said shaft with engaging shoulders thereon,

a sleeve loose on sa,ld shaft and having for ks
adapted to engage the shoulders of smd cams,

a slotted guide-sleeve secured to said forked
sleeve, over said forks, brake-shoes mounted

in said slots and between said forks, and

springs normally tending to draw said brake-
shoes toward the axis of sald shaft, substau-
tially as described. |

6. In a bicycle-brake,the combination with

a driven wheel, a crank-shaft operated by

pedals, a cam on said shaft, a sleeve loose on

said shaft, engaging shoulders on said shaft

and said sleeve whereby when said pedals are
operated for going ahead said sleeve will be
caused to revolve with said shaft as if rigidly
connected thereto, a sprocket-wheel or other
oear rigidly attached to said sleeve, interme-
diate gearing connecting said sprocket with

said driven wheel a ﬁxed friction-sleeve fast
to the fla,mework of the machine, a brake-
shoe mounted on the sleeve loose on the crank-
shaft hereinabove referred to and normally
out of contact with said fixed friction-sleeve
when said pedalsare operated for going ahead,
but operated by said.cams when the pressure
on said pedals is reversed in such manner as
to be pressed againstsaid fixed friction-sleeve,

and springs normally tending to draw sald'

brake-shoe toward the axis of sald crank-
shaft, substantially as described.
7. A brake for bicycles, comprising a driv-

ing-shaft, a cam fast the1e0n a fixed sleeve

fast to the framework of the machine, a brake-
shoe rotating with said driving-shaft and in
the same- direction with the driven wheel of

the bicyele and capable of a limited rotary
motion relative to said driving-shatt, a sleeve
mounted loosely on said driving-shaft and ex-

tending on each side of said cam, the said cam

fmemfr said brake- shoe an'amst said fixed
sleeve only when force is apphed tosaid driv-
ing-shaft in the direction reverse from the

*- normal substantially as- descnbed

S. A brake for bicycles, comprising a drlif

"1n9'-bhaft a.cam fast thereon a, ﬁx:ed sleeve

fast tothe framework of the m achine, a brake-

‘shoe rotating with said driving-shaft,aforked
sleeve mounted loosely on said driving-shaft -

L
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and adapted to impart forward movement to
said brake-shoe, the said eam foreing said

brake - shoe against said sleeve only When
force 1s applied to said driving-shaft in the
direction reverse from the normal, and a re-

70

tracting - spring adapted to withdraw said |

brake-shoe when it is not forced outwald by .

said cam, substantially as described.

9. Abrake mechanism, comprising a driven

wheel, a rotary driving part, a cam fast there-

on, a rotating sleeve, coneentrie with said
“driving part and capable of a limited rotary

motion relative thereto, a slotted guide-sleeve
secured to said rotating sleeve, a fixed sleeve
fast to the framework of the machine, a brake-
shoe rotating with said slotted sleeve and in
the same direction with the driven wheel and
also movable radially relative to said rotary
driving part, and a retracting-spring nor-
mally tending to withdraw said brake-shoe,

substantially as described.

10. A brake mechanism comprisingadriven
wheel, a driving-shaft, a- cam fast thereon, a
ixed sleeve fast to the framework of the ma-
chine, a rotating sleeve concentriec with said
driving-shaft and capable of a limited rotary
motion relative to said shaft, a sloited guide
secured to said rotating sleeve, a brake-shoe
rotating with said rotating sleeve and in the
same direction with the driven wheel, the
brake-shoe being forced against said fixed
sleeve when force is applied to said driving-
shaft in the direction reverse from the nor-
mal, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

WILLTAM H. ALLDERDICE.

' Witnhesses:
RAY W. JONES,
LiNcoLN L. EYRE.
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