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UNITED STATES

PATENT OFFICE.

ADAM D. \IAGGARF AND LEROY FARVHARP OF CROM‘WLLL INDIANA.

SPRING- POWER FOR BICYCLES

- SPECIFICATION forming part of Letters Pa.tent No. 551,867, dated Decembér 24, 1895. .

Application filed March 8, 1895, Serial No. 541,033,

(No model,)

To all whom it ma Y COTLCEPTL:

Be it known. that we, ADAM D. MAGGART
and LEROY KEARNHART, 01t1zens of the United

States, residing at Cromwe]l 1n the county of

Noble and State of Indiana, have invented a
new and useful Spring _Power for Bicycles, of
which the following is a speclﬁea,tmn

This invention 1elates to an 1mpl oved
spring-power for blC}TGIE}S and while it is es-
pecially designed for use in connection with
the driving- -gear of bicycles, it is also adapted
to be employed in connection with other light-

running machinery.

.20

The ob;]ect of the invention is to provide a

simple and inexpensive spunﬂ-motm which

18 adapted to be geared to the main sprocket-
shaft for applymﬂ' the accumulated power

thereto, and which is adapted to be operated

or wound up by means of suitable pedal-le-
vers,andto construet such motor in such man-
ner that it will be positive in its action, re-
liable and durable in practice, not liable to
get out of order,and which shall be thor oughly

eﬁectwe for the purpose for which it is in-
tended.

The present mventmn eonmsts 1n the com-
- bination, with the reach, rear fork and other

i’lame-bars of’an ordmmy safety-bicyele, of
a sta,tmnar} drum located in close proximity

 to the main driving-sprocket, and provided

with an inter nally-arranged spur-gear from
whichmotionisimpar ted to the main sprocket

by means of a spur-pinion secured to the

sprocket-shaft and meshing with said inter-
nally-arranged spur-ﬂ ear through a slot in
the surroundmﬁ casing or drum; in the com-
bination, with the
disks operating in eonneetwn therewith and
actuated by the. pedal-levers; in the particular
arrangement of the motor- 81311110% with rela-
tion tO said ratchet-disks; in the manner of

- ¢onnecting the pedal levels with the shafts

45
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at the 1atehet disks, and in the manner of re-

tracting the pedal- levers and throwing them
out of gear with the shafts of the mtehet—
disks; and in certain features and details of
construction and arrangement of parts here-
inafter fully descllbed
drawings, and pointed out in the claims. -

In the draw ngs, Iigure 118 a side elevation
of a bicycle consmueted in accordance with

‘my improvements and showing the location

wheel 8§, ELS indicated.
‘main sprocket 5 is mounted in suitable lat-

::'Lstel-ﬂeal of ratchet-
stationary drum 1.

illustrated in the

of the spring-power drum. Fig. 2 is a ver-
tical longitudinal section thr ouﬂ‘h the drum,
taken ;]ust outside of the power-sprin s, I‘ln'

5 18 an enlarged perspective view of the

Spr mﬂ‘-wmdmﬂ‘ mechanism, the drum being
om1tted Flﬂ 4 18 a detail perspective view
of one of the wmdnw—hubs and ratchet-disks.
Fig.5isa vertical 101:1 gitudinal section through
the drum near the mastel -gear, showing &ISO
the spr ocket- shaft, main spr oeket and pinion.

Kig. 61s a side elex ation of the drum with the

douhle plate end disk partially broken outto
show the - internally-arranged spring for re-
tracting the pedal-lever, the 1evel-p1n being
shown in section. Fig. 7 is a detail view of
a portion of one of the pedal-levers, looking
toward the inner side thereof. Fig. 8 18 & Simi-
lar view with the removable eoveunﬂ—plate

omitted to show the arrangement of the slid-

ing pawl. - I'ig. 9 is a centml transverse sec-
tion through the 1]51(3108111“ -case and internal
mecha,msm

Similar numerals of 1efel ence 111dleate COT-
responding parts in the several fig ures of the
drawings.

Referring to the dl&’WlIlﬂ‘S 1 indicates an

‘annular casing or drum which is supported

and held in place by means of the frame-bars
, 3, and 4, arranged as in the ordinary con-
struetlon of safety—blcyeles
5 Indicates the main dr 1V1n0-sprocket from
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which a chain 6 extends to the smaller -

sprocket 7, on the hub of the rear driving-
T'he shaft 9 of the

erally-projecting earsor bearings 10,attached
to or formed upon the exterior Smface of the
The main sprocket 5 is
keyed to and drives said shaft 9, and the lat-
ter carries a spur-pinion 11 keyed thereto and
arranged centrally of thedrum 1. The spur-
pinion 11 projects at its per 1phely through

an aperture or opening 12 in the wall of the

drum and meshes with the internally-ar-
ranged master-gear 13. The master-gear 13

1S prowded on. e1thel side with a la,tem]ly-
projecting annular flange 14, provided at .
suitable intervals with notches 15, in which
are located and pivoted pawls 16, provided
with inwardly-extending points or lips 17,
and with actuating-springs 18, secured to any
convenient point and lymn' behmd the pawls |
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16, serving by their tension to force the lips
or points 17 of the pawls inwardly into en-
cagement with a ratchet-disk 19, carried on
the inner end of a hollow hub 20. The hub

20 is also provided at its outer edge or end

with a disk 21, approximating in size the
ratchet-disk 19, and connected therewith at
suitable intervals by connecting pins or bars
22, four of said pins being shown.

The hub 20, with the ratchet-disk 19 and
disk 21,is mounted upon and turns around a
short laterally-projecting and centrally - ar-
ranged shaft of the master-gear, the pawls 16
allowing said hub to turn in one direction but
preventing the rotation thereof in the oppo-
site direction. .

23 designates a centrally-arranged outward-
ly-extending shaft, which is formed upon the
hub 20 and projects outwardly through a cen-
tral perforation 24 in the end disk 25 of the
inclosing drum, beyond which the shaft 23 1s

adapted to receive the pedal-lever 26, which

is attached thereto in a manner that will
hereinaflter appear. |

The end disks or covering-plates on either
side of the drum are made in two parts hav-
ing aninner and an outer plate, one of which
is provided with an annular flange or rim 27,
which when the two plates are secured to-
coether affords a space between them in which
is arranged a spiral spring 28, the inner end
of which is secured to the hub 29, and the
outer end to a block 30, provided with a perfo-
ration 31, adapted to receive a pin 32, pro-
jecting inwardly {from the inner face of the
pedal-lever. The block 30 is slidingly ar-
ranged between the two end covers of the
drum, being maintained in position through
the resilient action of the spring 28. The pin
32 travels’in a circular path partially around
the axle 23, and projects through a curved
slot 33 in the outer plate 25 of the end disk.
The curved slot just described has an offset
34, or is deflected outwardly from its natural
course for a purpose that will appear.

The inner end of the pedal-lever 26 1s pro-

vided with an expanded hub portion 35 and

with a removable cap or plate 36, as shown
in Figs. 7 and 8. The expanded end of the
lever is hollowed out, as shown, to receive and
embrace a small ratchet-wheel 37, fast upon
the outer end of the short shaft 23, keyed
within the hub 20. A sliding pawl 38 trav-
els lengthwise in a recess or depression in
the contiguous inner faces of the pedal-lever
and the covering - plate, and engages said
ratchet fordriving the axle 23 when the pedal-
lever is depressed. The shank 39 of the slid-
ing pawl 38 has a spiral spring 40, disposed
around it and interposed between a collar 41
on said shank and the rear wall of the recess
or depression referred to, whereby the pawl
is normally held in engagement with the
ratchet-disk 87. A centrally-perforated slid-
ing block mounted on the shank 39 moves
back and forth thereon and carries the pin
32, above described. A leather or rubber

washer 42 is interposed between the collar 41
and the sliding block 43 for cushioning the
end thrust thereof. The pin 32 projects

70

through an elongated slot44 in the removable -

covering-plate 36, also entering and passing

through. the curved slot 33 in the end disk 25

and into the perforation or recess 5l in the
block 30 on the outer free end of the spiral
spring 59. | |

A series of spiral springs 45 is arranged
within the drum upon either side of the mas-
ter-gear 13, four springs being shown in the
series. - IHach spring 45 is secured at its inner
end to one of the pins or bars 22 between the
disk 21 and ratchet-disk 19, and the outer end
of said spring is secured to the interior wall

of the drum or ¢ylindrical casein any suitable

or preferred manner. It will now be appar-
ent that by depressing the pedal-lever the lat-
ter, by means of its pawl-and-ratchetconnec-
tion with the shaft 23, will partially revolve
the latter and also the hub 20 keyed thereto,
thereby winding up the springs 45 on that side
of the master-gear on which the lever is lo-
cated. Thelever 26 isnowretracted by means
of the spring 23in the end disk 25, and in this
way may be repeatedly depressed for entirely
winding up the springs 45 and storing power.
The arrangement of the pawls 16 on the mas-
ter-gear 13 admits of the winding up of the
springs 45 without affecting the master-gear,
but when the springs 45 are permitted to ex-
ert their tension and force and to pay out the

power stored thereby, the master-gear will be |
revolved through the engagement of the

ratchet-disk 19 and pawls 16. DBeing geared
to the spur-pinion 11 on the sprocket-shatt,
said master-gear will thus drive said sprocket
and thereby propel the machine forward in a
manner that will be readily understood. In

order to permit the small ratchet-wheel 57 to

revolve freely within the hollow enlarged end
of the pedal-levér 26 when said pedal-lever
reaches the limit of its upward movement the
pin 32 is acted upon by the offset 34, above
described, thereby withdrawing the sliding
pawl 38 from its engagement with said ratchet-
disk and permitting the same to revolve freely
with the shaft 25. |

It will be understood that the ratchet-hub,
disk 19, springs 45, pedal-lever 26, end disk
25, and retracting-spring, &e., are duplicated
upon either side of the master-gear.

FFrom the foregoing description 1t will be
apparent that our improved spring-motor as
applied to bicycles is very simple and inex-
pensive in construction, and very powertul,
reliable, and effective in operation.

It will also be apparent that greatly-in-
creased power is secured from the fact that
both pedal-levers may be operated simultane-
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ously, thereby enabling the rider to success-

fully pass over an obstruction or short steep

incline, which would otherwise be impossible
were he able to use only one lever, as in the
ordinary construction.

It will also be apparent that the improved

130
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spring-motor described may be applied to
other hight-running machinery, such as sew-
Ing-machines, &c., and we therefore do not
w1sh to be limited to the eppheetmn to bi-
cycles only. -

Changes in the form, pmpertmn and the
minor details of construetion may be resorted
to without departing from the principle or

- sacrificing any of the advantages of this in-

vention.

Having thus deseribed the mventlon what
18 elzumed as new, and desired to be secured
by Letters Patent 18—

1. Inabicyele spring power mechanism, the

combination with the crank axle, of a gear
wheel keyed thereto, a master gear meshing
therewith, a stationary drum surr Oundmn'

said master gear and attached rigidly to Lhe
machineframe,aratchethuboperatingin con-

nection with said master gear and alranﬂed'

within the drum, a plumhty of power springs
interposed between and connected with said

- ratchet hub and drum, a pedal lever mounted

on the shaft of the ratchet hub, and a pawl

and ratchet conmection between said pedal

~ lever and the shaft of the ratchet hub, all ar-

35

45
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ranged for joint operation, substantially as

specified.
2. In a spring powel driving device for bi-

| eyeles the combination with the frame of the
~machine, of a horizontally disposed cylindri-

cal drum rigidly attached to said frame, a
centrally arranged master gear wheel mount-
ed upon a horizontal shaft arranged concen-
trically of the drum, a ratchet disk resting
against the side face of said master gear and
f01 med with an outwardly ettendmfr hub
journaled upon one of the projecting ends of

. - said master wheel shaft, a plurality of power
40

springs connected at their inner ends to said
hub and at their outer ends to the drum, an

outwardly projecting centrally arranged stud -

shaft projeeting.frem said hub through the
end casing of the drum, a pedal lever having
a pawl and ratchet connection with said last
named shaft, and a retracting spring slidingly
arranged within the end casing of the drum
and 1n engagement with an inwardly project-
Ing pin or stud on said pedal lever, substan-
131&1137 as and for the purpose descr ibed.

5. In a spring power driving device for bi-
cycles, a spring actuated mastel gear meshing

with a pinion on the main SploeLet shaft, in

combination with a revoluble hub meunted 1]

the shaft of said master gear, the ratchet disk
on said hub, asupplemental disk also carried

- by said hub, the interposed pins or bars to

-. 60

‘which the springs are secured, a series of

springs connected Wwith said hub and adapted

to apply their power thereto, the interposed

pawls connecting said ratchet disk and the
master gear, and means substantially as de-
scribed for rotating said hub.

4. In a spring power driving mechanism for

bicyeles, the combination with the drum con-

taining the spring winding mechanism, of an

end disk or cover provided with an internal

eewty, a spiral retr eetmﬂ spring loeated in
said cavity, a pedal lever mounted on a shaft
arranged centrally of and projecting through
sald end disk, and a pin 111terpesed between

said leverand r etracting spring, substantially

a8 and for the purpose Speelﬁed |
- 9. Inaspring power driving mechanism for.

bicycles, the combination with the spring
winding mechanism, of a centrally arranged
shatt, the end disk provided with a central
aperture through which said shaft projects

and also provided with a cavity and a curved
‘slot leading thereto, a spiral retracting spring

arranged within said cavity in the end disk,
a pedal lever pivoted upon said centrally ar-

ranged shaft,aratchet disk keyed to said shaft
and arranged within the hollow expanded end

of the pedel lever, a sliding pawl for engaging

said ratchet disk, a pin interposed between
sald sliding pawl and the free end of the re-
tracting spring, and an offset 34 adapted to
act upon said pin for withdrawing the pawl
out of engagement with the ratchet disk and
permitting the free revolution thereof, sub-

described.

70
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_Stentlaﬂy in the manner and for the pmpose- |

6. In aspring pewel dl.wmg mechanism for

bicycles, the eombmetlon with the centrally

05

arranged spring winding shaft, of a pedal

lever mounted loosely thereon and provided
with a hollow expanded end, a ratchet disk lo-
cated therein and keyed to said centrally ar-
ranged shaft, a longitudinally movable and
Shdl]:lf" pawl engaging said disk and located
W1th111 the hollow end of the pedal lever, an
actuating spring for sliding said pawl 1011“'1-
tudinally Into engagement with said di sk, and
a detachable covering plate applied to said
pedal lever in such manner as to inclose said
disk and the pawl and its actuating spring,
substantially as specified. |

7. In aspring power driving mechanism for
bicycles, the combination with the centrally

arranged. spring winding shaft, of a pedal

I1CO
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lever mounted loosely thereon and provided

with a hollowexpanded end, a ratchet disk lo-

cated therein and keyed to said centrally ar-

ranged shaft, a lonnltudmelly movable and
shdmg pawl engamnw said disk and located

lever, a sliding block or collar mounted upon
the shank of smd pawl in such manner as to
allow the pawl to reciprocate, a pin carried by
sald block and projecting through a slotin the
wall of the lever, and an eetuetmﬂ' Spring ar-

115

within a recess in the expanded end of said

120

ranged behind said pawl for Shdmﬂ' the latter

1011*3‘11311(1111&1137 into- en creﬂ'ement with the
125

ratchet disk, substantmlly as and for the pur-
pose spemﬁed

In testimony that we claim the fereU'omﬂP as

our own we have hereto affixed oursi wnatures
in the presence of two witnesses.

ADAM D. MAGGART. -
LEROY EARNHART.

Witnesses:
L. D. MESSIMON,
. E. BENDER.
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