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UNITED STATES

PATENT

OFFICE.

GEORGE H. SEARS,

OF ROCHESTER NEW YORIK, ASSIGNOR OI‘ ONE HALF

TO GEORGE HAHN, OF SAME PLACE,

BICYCLE..'_

SPECIFICATION forming part of Letters Patent No. 570,271, dated October 277, 18986.

Application filed January 18,1886, Serial No. 576,007,

(No model.)

o all whom it may concern:

Be it known that I, GEORGE H. SEARS, of
Rochester, in the county of Monroe and State
of New Ymk have invented a new and useful
Improvement in Bicycles,whichimprovement
is fully set forth in the following specification
and shown in the accompanying drawings.

My invention relates more particularly to
speed or racing bicycles, and has for its object
the providing of an improved mechanism by

means of which the hands, together wivh the

- feet, may be employed to propel the vehicle.
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This improved mechanism involves a triple-
crank-pedal axle, a pitman for turning the
middle crank, and mechanism or gearing con-
necting the pltman with the handle b:eus SO
the latter may be used as levers to aid in pro-
pelling the bicycle. A plunger is employed
within the head of the frame, which is con-
nected with the pitman by means of a bell-
crank. Provision is made for allowing for
the parts between the handle-bars and the
plunger a swivel motion around the latter, so
the guiding of the bicycele is 110t_i11terfered
with.

T'he invention is hereinafter more fully de-
sceribed, and particularly pointed out in the

- eclaims.
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Referring tothe drawings, Figure 1is a Slde_
elevation of the frame of the bicycle with parts
sectioned and broken away. Fig. 2 shows
the plunger and associated parts, parts being
vertically sectioned and broken away. Fig.
3 shows the rear side of the bell-cr ank, as in-
dicated by arrow 3 in Fig. 2. Fig. 41is a top
view of the bell-crank, 1116[10&13@(1 by arrow 4
in Fig. 2. Tig.5 shows a method of connect-
ing the llaﬂdle bars with other parts. Iig. 6
is a view of a part of a handle-bar, 111d10:1ted
by arrow 6 in Fig. 5. Fig. TShows a toothed
washer, seen as indicated by arrow 7 in Fig.
5. IKig. 31s an axial section of the head of
the frame, showing the plunger and other as-
sociated parts, parts being broken away and
other parts shown in two positions by full and
dotted lines. Fig. 9 is a plan of parts above
the head, seen asindicated by arrow 9 in Fig.
3, parts bemﬂ horizontally sectioned. I‘w
10 is a front view of the cross-head and othel
assoclated parts, seen as indicated by arrow
10 1n Fig. 8, a part being vertically sectioned.

FFig. 11 is a horizontal section of parts taken

on the dotted line 11 11 in Fig. 8, a part be-

ing broken away. Fig. 12 is a view of the
lower part of the plunger, indicated by arrow

55

12 1n Iig. 8. Fig. 13 is a c¢ross-section of the
plunger, taken on the dotted line 13 13in Fig, -

2. INig. 141sa view of a crank-arm, indicated
by arrow 14 1n Fig. 9. Fig. 15 shows the bell-

crank chamber, viewed as indicated by arrow

15 in Kig. 1. Fig. 16 is an outline elevation
of the triple-crank axle.

view of the triple-crank axle W].th assoclated
parts.
the line 18 "18 in Fig. 8.

vation of the upper part of the head and parts

above it, seen as indicated by arrow 10 in

Fig. 8. Iig. 201s an axial section of the up-
per part of the head and associated parts on
the dotted line 20 20 in Fig. 18. FKig. 1 is

drawn to a scale one-fifth fall size, I‘lgs 6, 7,

11, 16, 18, and 20 full size, and the 1ema1mnﬂ"

ﬁn'ul es 130 a scale one-half full size.

Fig. 17 1s an end

Kig. 18is a horizontal cross-section on
Kig. 19 1s a front ele-

60

Referlmﬂ tothe partsshown, Ais theframe’

of the bleyule B the dri 1V11]0-sp1 ocket, and C
the head.

The pedal-axle D, Figs. 1, 16, and 17, is

formed with a seat « for the left-hand pedal-
crank z and a similar though longer seat b
for the sprocket, which also forms a part of
therightpedal-crank ¢’. Inaddition to these
this axle i1s formed with a central crank K of
short stroke between the pedal-cranks. (See
also Kig. 8.)

W"ltlun the head C is placed a loose cylin-

drical plunger F, Figs. 2 and 8§, capable of

having a 1*ecip1"oca1 axia,l motion in the head.

The lower end of the plunger, which is hol-
low, is formed with a thickened part or lug
¢, (see also Fig. 12,) connected with a bell-
crank d, the latter bemﬂ connected with the
axle-crank E by a,pltman 7, Kigs. 1, 2, §, and
15. The bell-crank 1s inclosed in & chamber
or housing G, extending out from the rear

side of Lhe he&d the plvot-pm e, upon which

the bell-crank tm ns, being held in the walls
of said chamber; albo the pitman is wholly
inclosed in an enlar ﬂ"ed part 0’ of the frame,
tapered and made 0\?&1 1n cross-section, as ap-
pears in Fig. 15, to provide for the vibrations
of the pitman., Now it will be understood

that by giving the plunger an endwise recip-
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- rocal motion the axle D will be: Lmned ina

NTe

ok (see also Iig. 14,

20
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-pm‘*ts to keep the head from turmnﬂ
this

manner to propel the bicycle.
“L'heplungerordriverforthe pitman and the
crank It is moved reeiprocally in long
directions by means of the handle-bars II.
T'he fork I, which extends within and through

the center of the planger or driver If, 18 pro-

vided at its upper end with a cross-head (¢ q,
Figs. 1, 2, 10, and 19, preferably secured to

:the fork bV bemo‘thr aded thereon, as shown,
a Slmple holder, as a straight or tapered pm |

v, Figs. 10 and 11, being pa%ed through both
(]:"I
cross-head is secured by bolts ¢ two
horizontal bearings or holders 2, Iligs. 2, 9,
and 19, for the handle-bars and crank-arms

these holders being the

fulerum- bemm s for
handile-bars.
"T'he outer end of each ecr .:mL-m m 1S pref-

erably formed into a square part d', I'ig.

~upon which the hsmdle bar may be seated, a,s

shown, a nut ¢, threaded onto the extreme

end of thearm, Ser'vmﬂ to'hold the handle-bar
“in.place; but 1 prefer to place a washer f’,
Figs. 5 and 7, on the square part d' and have
| rical

part of the crank-arm outside of the square
‘The contiguous faces of the
washer and Lhe handle-bar bemﬂ formed with

‘Jhe handle- bm* occupy a reduced cylind

part, as shown.

radial teeth ¢', Figs. 6 and 7, w il effectually

prevent the lmndle bar J_'l"om tarning inde-

pendently of the crank-arm: when the hold-

ing-nut ¢ is brought up snugly against the

hﬂndle bar. ThlS construction of the parts

~admits of the handle-bars being vertically ad-
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justed for the convenience of the rider.

Near its upper end the plunﬂer or driver
‘I is formed with a collar [, Tigs

2, 3, and 19,
above which it is larger in dla,metel* thfm be~
low the collar. Upon this enlarged part,
above the collar, a ring m, Figs. S, 11, and 19,
1s placed and adapied to turn Lhereon as
with a swivel motion. This ring is prefer
ably constructed to have a ball bearing of
ordinary kind upon the part If; but this 18
not essential to my invention. The upper
end of the driver or plunger is threaded to
recelve a holding-nut n to keep the ring in
place. The cr mk -arms i extend outward in
opposite directions, as shown in Iig. 9, one
reaching forward and the other baclmf ard.
The ring m is formed with a rigid, arm or
standard o, (see also Figs. 1 and 3 ,) extend-
1ng upwmd and Lonnected by means of a
pwot -pin p to therear crank-arm; also, alink
or arm 7, of equal length with the pa,rt 0,
connects the ring on its opposite side with
the forward cmnk -arm, a lug s on the ring
being provided for the purpose, said link be-
ing pwoted to the contigunous parts at both
ends

As shown in Fig.
connected with and operates the forward
crank-arm, and the left handle-bar is con-
nected with and operates the rear crank-arm,

tudinal

| first order;

the crank-arms and the

vehiecle.
‘handle-bars and the crank-arms need not:
necessarily be followed, that is to say, the
crank-arm
may extend backward and: the left handle-

9, the right handle-bar is

570,871

on account of which 1t will be understood

that when the right handle-bar i1s pressed

downward it will tend to raise the plunger,

‘and when raised 1t will tend to depress the
plunger, this handle-bar with its associated
as a lever of the.

crank-arm together acting
a,lso that the plunger will move
up or down w11311 the left handle- bar,

words,

ger wiil be depressed by their joint action.
The ring m, together with the arms o and

1 and the crank-arms/, constitute connectors
for the handle-bars and the plunger or driver

E, by means of which the action of the hamn-

sald
handle-bar and its crank-arm ton*ether act-
1'ing as a leverof the secondﬁorder, or, 1n other
if the right handle-bar be pressed
downward, for example, and the left handle-.
bar simultaneously pulled upward the plun-
ger will be raised by the combined action of
{ both handle-bars, or if the directions of mo-
tions of the handle-bars be reversed the plun-

30

dle-bars tends to and aids in propelling the :

This particular arrangement of the

“acting with the right handle-bar

bar may actuate the crank-arm extending

| forward, if in any case this be found to bo
In
case the h:;mdle bars will move simul-
| taneously 1n opposite directions. |

the better arrangement of the parts.
either ¢

QO .

05

The front fork 11s centered W1th1n the head o

C of the frame by means of a ring {, Ifig. S,

at the lower end of the head, at whleh 1:)0111L
a ball-bearing 18 provided for the parts.

the upperendof the head the fork is centered
by means of a star-piece u, Figs. 8 and 18,
fitted snugly upon and within the head, as
shown.
star-piece 18 in the space within the tubular
plunger I and has parts extending radially
outward in various directions, through verti-
cal openings v in the sides of the plunger, to
meet the walls of the head. These openings
in the plunger are of sufficient vertical length
to allow the plunger free axial motion, as
above described. Thiscentering-pieceis hol-
lowed out next the fork to hold balls for the
purpose of providing a ball-bearing thereat.
The fork 1s threaded within and &bove the
centering-piece 1, as shown, and a threaded
ring w placed thereon to form the upper bear-
ing for the balls. The fork is thus held se-
curely within the head C by the centering-
pieces and the ball-bearings at the upper and
lower end of the head.

As shown in Fig. 18, the openings v in the
plunger for the centering-piece 2 are suffi-
ciently large to allow free motion laterally

as well axially to the plunger.

When in use, the plungeriscarried slightly
in lateral directions forward and backward at
its lower end on account of the swinging of
the bell-erank d, (observing Fig. 8,) while at
1ts upper end it is swung alterlmtely slightly

At

T'he body or central portion of this
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forward and backward on accountof the rock-

ing of the crank-arms &. The link 7, being
pivoted at both ends, permits of free and
easy motions of this nature for the plunger
at itsupperend. The plunger being tubular,
there is sufficient space within it to admit of

these lateral motions without its encounter-

g the fork.

The handle-bars in this improved bicycle

are used, as usual, to guide the bicycle as
well as to aid in propelling it. To insure a

free and easy motion for all the parts when

the handle-bars are swung to one side or the
other, the erank-arms % & are provided with
swivel-jaws or eyepieces « «, Tigs. 9, 14, and
19. Theseeyepieces,turningin their bearings
in the crank-arms, prevent any cramping of
the parts due to the lateral motions of the
handle-bars in the act of guiding the bicycle.
The plunger or driver F-does not partake of
these lateral swinging motions of the handle-

- bars, that is to say, it does not turn upon its

30
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axis as the handle-bars are turned, but main-
tains at all times its relative position within
the head, exceptas to the axial motions above
deseribed. , :

When the handle-bars are turned laterally,
the ring m turns with them upon its bearings
on the plunger, but the latter is reciprocated
with equal facility by the handle-bars in what-
ever position they may chance to be in guid-
ing the wheel. Furthermore, to provide for
a free motion of the parts in all the positions
of the handle-bars the bell-crank d, Figs. 2,
9, and 4,1s provided with a swivel-jaw 1, which
turns through small distances in its bearing
in the bell-crank when the handle-bars are
swung to eitherside. When, forinstance, in
rounding a curve the handle-bars are swung
to one side, the lateral swaying of the upper

end of the plunger due to the rocking of the
arms will not be directly forward and back- .

ward in the plane of the frame, but in the
vertical plane midway between the handles.
On account of this the joint between the
plunger and the bell-crank and between the
latter and the pitman would be inclined to
bind were the bell-crank in one rigid piece.

As has been stated, the arrangement is to

have the hands work alternately—one moving
up while the other ismoving down—this being
natural to them; but the relative timing of
the motions of the hands and the feet is a
matter of convenience.

AsshowninFigs. 8and 17,the middle erank

E is at its upward position, while the pedal-
cranks are substantially horizontal, the other
parts being positioned correspondingly, with
the right hand and left foot pressing down-
ward and the left hand pulling upward, all

~acting together to turn the axle D forward;

but this arrangement of the motions of the
handsand feet need not necessarily be adopt-
ed if some other is found more convenient.

As a matter of convenience or necessity in

putting the parts together the head %’ of the

pitman, Ifig. 8, is made removable from the
tubular partorrod. Thisiseffected by some
simple means, as by brazing a short plug in
the end of the tubular part, having its outer
projecting end threaded to enter a threaded
socket in the head. Any othersimple method
of joining the parts would answer the pur-
pose equally well. -

What I claim as my invention is—

1. In combination with the frame of a bi-
cycle, the head of which is hollow, and one
of the parts, 0" is also hollow and taperingly
enlarged, of a crank-shaft, a pitman within
the enlarged part, a reciprocating driver
within the head, and a connector between the
driver and the pitman, substantially as set
forth. | | |

2. Incombination with the handle-barsand
the axle of a bieycle, a driving-plungerfor the
axle, held by the head of the bieycle, and con-
nectors for the plunger and the axle and the
handle - bars respectively, the latter being

adapted to move simultaneously in opposite

directions, one of the handles operating as a
lever of the first class, and the other one asa
lever of the second class substantially as
specified. |

3. Incombination with the handle-bars and
theaxle of a bieycle, a driving-plunger for the
axle, held by the head of the bicycle, and con-
nectors for the plunger and the axle, and a
ring or body on the plunger, and connectors

for said ring or body and the handle-bars,

said ring or body being adapted to turn upon

the plunger, substantially as and for the pur-
pose specified.

4. In combination with the front fork, the
head, the driving-crank axle and pitman of a
bicycle, a reciprocating driver for the pitman,
in said head, and a centering-piece for the
fork, held by the head, occupying openings

in said.pitman-driver, substantially as de-

scribed.

9. In combination with the head of a bicy-
cle provided with a housing, a erank-axle pit-
man, and a reciprocating driver therefor held
by the frame, a bell-crank within the housing
connecting said driver and the pitman, and
means to operate the driver, and a swivel part

for the bell-crank, substantially as shown and

described. --

6. In combination with the head, the han-
dle-bars and the crank-axle of a bicyele, a
reciprocating driver for said axle, held by the
head, and connectors for said driver and the
axle, and a ring or part adapted to turn upon
the driver, crank-arms actuated by the han-
dle-bars, arigid standard and a pivoted stand-

ard connecting said crank-arms respectively
‘with said ring, substantially as and for the

purpose specified. |

7. In combination with the head, the han-
dle-bars and the crank-axle of a bicyecle, a
reciprocating driver for said axle, held by the
head, and connectors for said driver and the
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the driver, crank-arms actuated by the han-
dle-Dbars, arigid standard and apivoted stand-
ard connecting said crank-arms respectively
with said ring, and swivel-jaws or parts be-
tween said standards and the crank-arms,
substantially as set forth.

In witness whereof I have hereunto set my

Lhand this 24th day of December, 1895, in the
presence of two subseribing witnesses.

GEORGE . SEARS.
VWitnesses:
ENxos B. WHITMORE,

M. 1.. WINSTON.
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