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To all whom it may cOnCern:

Be it knownthat I, CHARLES C. PROTHEROE,
of Richmond Jill, borough of Queens, city
and State of New York, have invented a new
and usefulImprovementin Mechanical Move-

ments, of which the following is a specifica-
tion. |

My invention relates to a mechanical move-

ment whereby motion or power may be trans-
mitted, and more particularly to a lever and a
fulerum therefor, thesaid fulerum being mov-
ableand controlled by theleveritself. Thesaid
fulerum is preferably aball whichis positively
reciprocated over its path by the controlling-
lever. With such a lever and fulerum are
combined a driving-crank and adriven crank,
the lever then acting to communiecate the mo-
tion of the one to the other. Preferably, how-
ever, there are employed a crank having an
invariable throw, whereby rotary motion is

imparted to one end of said lever,and a crank

of variable throw,whichisrotated by theother
end of said lever, by which means the motion
of the driven crank is caused to synchronize

substantially and sufficiently for practical

purposes with the motion of the driving-crank.

The aforesaid combination of lever, ful-
crum, and cranks is shown herein as spe-
cifically embodied in the driving mechanism
of a bieycle, to which it is particularly well
adapted. |

In the accompanying drawings, FFigures 1,
2, and 3 are side elevations of my mechanical
movement, showing the lever in three posi-
tions. Fig. 4is a top view. Fig. 5 is anillus-

" trative detail view showing the lever in the
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position represented in Fig. 1 and the ball In
section. Fig. 6 is a vertical cross-section on
the line = « of Fig. 2. Fig.7is asimilar cross-
saction showing a roller-fulerum substituted
for the ball. TFig. 8 shows my mechanical
motion applied to power transmission in a
bicycle. Fig. 9 shows the same on a larger
seale thanin Fig. 8, certain parts being broken
away and the mechanisin being viewed from
the side opposite to that shown in Fig. S.

Similar letters and numbers of reference
indicate like parts. |

Referring first to Figs. 1 to 6, inclusive, A

is a supporting-bar. B is a shatt journaled
near one end of said barand having a crank-

arm C. D is a gear or pulley, the shaft Liof

‘which is journaled near the opposite end of

said bar. In the pulleyor gear D is aradial
slot or guideway I

(+is a lever connected at one end tothe pin
I of erank C and carrying at the other end
a pin I, which projects at right angles from
sald lever and is received in the slot or guide-
way F in gear D. '_

In the bar A is a longitudinal slot J. Sup-
ported on bar A by the arms L is a plate M,

which is parallel to the side face of bar A and.

has in it a slot J', similar to slot J. I is a
ball, preferably of hardened steel. The dif-
ference between the face of bar A and the
opposite face of plate M is less than the di-
ameter of said ball. Hence said ball while
entering said slots J J' is supported by and
freely rolls along the edges of said slots, as
shown particularly in Fig. 6. So, also, the
diameter of said ballis greater than the trans-
verse width of either slot J J'. Hence said

ball is prevented from coming through said

slots, or, in other words, is retained between

the plate M and bar A, while free to move to

and fro in the guideway formed by said slots.

The connecting-lever C passes between the
bar A and the plate M and has formed in it
a longitudinal slot O, which is of suitable
transverse width to receive in it the ball K.

| It will be understood, therefore, that said ball

liesin slot O and alsoin slots or guideways J J'.

It will be obvious that when either end of

the lever (¢ is moved over a curvilinear path,

as by the rotation of ecrank C or gear D, said

55

6o

70

75

30

lever will have a movement of translation -

and also a vibratory movement around the
ball K as a fulernm. As the said ball, how-
ever, is free to move in the guide-slots J J', it

Q0

will be moved to and fro in said slots by the

action upon it of an advancing edge of the

| slot O in the lever G. This will be better un-
Thus assuming the le-~

derstood from I1g. 5.
ver & is in the position shown in and is mov-
ing to the left of that figure, as indicated by
the arrows,while also turning on said ball as
a fulerum, it is obvious that the edge a of
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the slot O is the advancing edge positively

acting upon a point on the spherical surface
of said ball, and thus causing said ball to roll

 to the left in its guide-slots J J'. .1If, on the

' oy
......
--------

. . - .q-"'E"i":'.;. A TR T E e e SR L P
. e R i B ol et P LT L P
. e AT G R L e U R A .
r .., .'lu |:'|-:"E ol _"!.;.'EH_..-‘:P". Ap . |u 'tll-’I, R L I _.|_.E:;' - T S
p IrHE N TSR

100




8 , - 626,345

other hand we consider in the same figure
that the lever (> is moving to the right, whlle

- turning on the ball as a fulcrum then the
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edge O of the slot O would be the advanemﬂ*

edn'e positively acting, as before.

New referring to Figs. 1, 2, and 3 and eon-

sidering the lever G, as ehown attached to |

the erank-erm C and said arm o rotate in the
direction of the arrow in Fig. 1, the advanc-
ing edge b of the slot O in Tever G will roll
the ball to the right in the guideways J J’;

but the edges of slot O are now eonsta-,ntly
approaehmn‘ parallelisin to those of slots J J’,

and when the lever reaches the position shown
in Fig. 2 they become parallel, or, in other
worde, the longitudinal component of force
acting on the ball K disappears and the on-
ward motion of the ball ceases. Asthecrank
continues ifs rotation the lever G moves in
the opposite direction—that is, to the left—

and as it turns on the ball as a fulerum the

slot O presents again an advancing edge,
which carries the ba,ll to the left. Henee the
ball is caused to make an excursion in the

guideways J J' forward and back for each ro-
tation of the crank C. It will be obviousthat |

the transverse edges ¢ of the slot O do not
necesea,rﬂy strike the ball, nor is the ball in
its excursion necessarily earrled against the
transverse edges d of the slots J J'. The
means whereby its travel in the guideways
J J’ is limited and controlled is solely the le-
ver (&, of which it is a rolling fulerum, while
it will always adjust itself to suit the move-
ment of that lever.

Recurring again to Figs. 1 2,and 3, it wﬂl

‘be observed that the length of lever G be-

tween the centers of pin I ‘and crank- -pin H is
there shown as greater than the distance be-
tween the centers of ecrank-shaft B and . gear-
shaft E. " The pin I at the end of lever G be-
ing also free to move in the slot F in gear D,

’ohe rotary motion of the crank ¢ may there- :

~fore be transmitted to the gear D, so that the
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~driven shaft.

gear D may synchronize with the movement

of the crank-pin H with sufficient approxi-
~mation to permit this arrangement of the in- |
vention to be utilized under condltlone where

it is desirable that uniform rotary motion of
the driving-shaftshould cause approxim ately

eerreepondmﬂ' uniform rotary motion of the |

Such an application of my in- |
vention lies i in its embodiment in a bicyele,

one way of accomphshmﬂ' which is disclosed
in Figs. 8 and 9.

1, 2 and 3 a,le membele of the bleycle—‘-‘
flame

4 is the reer or dmvmﬂ' Whee] ‘tm,vnw on its

axle a pinion 5.

6 and 7 are pedal-cranks. Pre,]eetmﬂ' rear-

ward from the pedal -crank-shatt bearing is a
bar 8, which has in it the elongated slot J.
Pr OJeetmﬂ' forward from the rear member of

. the frame is a bar 9,in whichisthe elongated
glot J

The bars 8 and J are eonneeted by

ical members,
movement of a pointon the e1reu111ferenee of |

a cross-arm L, which is here shown as forged
Integral with sald bars, but whieh may be a
separate piece and detachably secured to said
bars or made integral with one bar and de-
tachably secured to the other in any suitable

way. The gearD isa toothed pinion, having

its shaft K JOUrnaled in bar 9 and engaging

with the pinion 5 on the driving- axle The
lever G is secured at one end to the crank-

- pin H on the pedal- crank 6 and the pin I

enters the slot I in pinion.D, as already de-
scribed. The ball K is weewed 1n the slots

- J J' and in the slot O in lever G.

When the pedal-cranks 6 and 7 are operated
by the rider in the ordinary way, rotary mo-

tion is eommumeeted through the lever G to

the pinion D and so to pinion 5, whereby the
driving-wheel is turned in dlrectwn to pro-
pel the machine.

At the ends of the slots J J | ma,y provide

buffers P, of rubber, leather, or other elastic
material, to receive any chance impact of the

‘ball K i in case of its abnormal displacement.

So, also, I may apply similar buffers Q at the
ends of the slot F in gear D to receive the
impact of pin I in case “of hecessity.

Although I deem the ball-fulerum as pref-
able, 1 may employ a roller-fulerum R, re-
celved 1n slots J J' and O, as 1epresented in
Fig 7. In order to keep the axis of this roller
txuly at right angles to its line of movement,
I provide Washers S, which washers bear on
the bar A and plate M.

By combining the lever with.a crank hav-
ing a variable throw and also with the con-
trolled movable fulerum, as hereinbefore de-
seribed, I secure a more neaﬂy approximate

| .synehromem bétween the driving and the

driven cranks than is obtainable by the use
‘of either the crank with the variable throw or
the controlled movable fulerum separ ately

claim—
1. In a mechanical mov emeiit, two meehan-
(each having a D‘Hld@Wﬂy)
combination wu:h a loose ball received and
retained in both of said guideways, whereby
one of said members is permitted a movement
of vibration aroand said ball as a fulerum,

and also of translation in a ‘plane passmn'
through its own longitudinal axis, substan-

tlally as described.

2. Inamechanical mov ement two meehan-
ical members each havinga guideway, in com-
bination with a loose ba,ll received dnd re-

tained in both of said guideways; whereby

one of said membersis permitted a movement
of vibration around said ball as a fulerum,
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and also of translation in a plane passmﬂ{

through its own lon gitudinal axis, and a driv-

1nﬂ'-erank and a d1 iven ¢rank connected to
sa,ld last-namied meniber.
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- 3. Inamechanical movement aceratik hav-

ing an invariable throw, a cra,nk having a

| Vauable throw, a lever eonneeted at its ends

‘Téspectively to said cranks, and a fulcrum

f01 said lever; the said fulel um being mov-
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able relatively to said lever and controlled by | fulerum received and retained in both slots

the movement of said lever, substantially as
deseribed. |

4. In a mechanical movement, two cranks,
a lever pivoted atitsend toone of said eranks,
a movable connection joining the other end
of said lever to the other crank whereby said
endiscompelled to moveradially tothe crank-
shaft, and a movable fulerum for, and con-
trolled by the movement of, said lever, sub-
stantially as deseribed.

5. In a bieycle, a pedal-crank, a gear actu-
ating the driving-axle, a leverhaving alongi-

‘tudinal slot attached at one end to said crank

and at the other end to said gear by a mov-
able connection whereby its said last-named
end 1s compelled to moveradially to said gear,
a fixed support carried by the bicycle-frame
and having a slot or gunideway and a loose

and located between the said crank and said
gear, substantially as desecribed.

6. In a bicycle, a pedal-crank, a gear actu-
ating the driving-axle, a lever having a lon-
gitudinal slot and attached at one end to said
crank and at the other end to said gear by a
movable connection whereby the said last-
named end is compelled to move radially to
sald gear, a fixed support carried by the bi-
cycle-frame and having a slot or gnideway
and a loose ball received and retained in both
slots, located between the said erank and said
gear, and serving as a movable fulerum for
sald lever, substantially as desecribed.

| CHAS. C. PROTHEROE.

Witnesses: |

JAMES T. NELSON;
ALRICK V. MUN.

20

30




	Drawings
	Front Page
	Specification
	Claims

