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1o beZ whom it ma J COTLCEPTL:

Be it known that I, Joun T I‘LINDALL, a Gltl- |

zen of the United Stetes residing at Chicago,
county of Cook, and Sbe‘oe of Illmme have in-

vented certain new and useful Improvements.
In Velocipede Pedal-Cranks, which are fully

set forth in the following spemﬁeatwn refer-
ence being had totheaccom pan ying drawin gs,

- forming a part thereof.
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o deswed increase of leverage.

The purpose of this 1mfentlon 18 10 pm’v‘lde
in a velocipede mechanism .by which the

pedal-crank length may be increased and di-

minished a,utomatlcelly as the speed varies,
so that after momentum has been attamed
and the speed can be maintained by a pedal-
crank shorter than that which would be de-
sirablein order to attain the speed the crank

length may be reduced without the attention

of theudel and therefore the vertical travel
of the limb end foot of the rider and conse-
quent dead-work which he is compelled to do
in order to keep up with the pedal is dimin-
ished to the utmost extent consistent with
still having sufficient leverage at the pedal
to mamtam the speed and so that if heavy

road or upgrade is encountered, making

oreater leverege desirable or necessary in
order to maintain desired speed, the slacking
of the speed consequent upon the ehereeter
of the road shall automatically cause ‘the
lengthening of the pedal-crank to afford the

In the drawings, Figure 1 1S a section e};:lel-

with respect 130 the pedal crank-shaft and

35

. my 1nvention.
2 20n Kig. 1 on a 1edueed scale.

4.0
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pedal erank-wrist of a velocipede containing
Hig.2 is a seetlon at.the llne

section, on a scale similar to Fig. 2, at the line
3 & on Flﬁ 1. FHig. 4 is a detell inner side
clavation on the same scale of the pedal end

portion of the crank and the parts mounted

thereon. Fig. 5 is a section at the line 5 5
on Kig. 1. Fw* 6 is a section similar to Fig.
3, showmg a, modlheetwn of the tripping a,nd

locking demees for more the,n 13w0 lengths of--

crank. ‘
Before pr oeeedmﬂ to descube in detail the

structure which eonstﬂzutes my invention I-
Substantially

will explain its general plan.
the £ andamental conception is that the crank

- 18 jointed between the crank-shaft and crank-

wrist or pedel bemmg, so that it is adapted |

Fig. 3 1s a |

‘shortening ToemtT €
| wrist is between the shaft and the pivot.
employ this method of construction for lock-
‘Ing the two parts of the cerank in whatever

! either to be ettended at full len rrth or to have |
‘the outer part turned about’ the pivotal con-
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nection with the other part.to bring the pedal
or crank wrist back toward the shaft. The

first position is adapted to locate the crank-

wrist as far as possible from the crank-shaft,
and the turning of the outer member about the
pivotal connection between them brings the
crank-wrist nearér the shaft, Shortemnn‘ the

60

effective length of the clank the maximum

To

rela,tmn they may be at any time during work
except at theinstant of change of adj ustment

and to provide also means for changing the

adjustment without at any time durmfr the

fected When the crank-

70

change permitting the two parts of the crank

to be f1ee to turn at their pivotal connection

except as they-are compelled to so turn by
the movement imparted to the pedal in driv-

ing the machine, and to provide also means
whose operation shall depend upon the speed
for controlling the operation of the devices by
which the two parts of the crank are locked or

‘unlocked and permitted to turn or prevented
from turning relatively about their pivot.

Specifically my invention includes as the
means for.such purpose two intermeshing

gears—one fixed with respect to the pedal
and concentrie with the bearing of the latter
and the other concentric with the pivot at

which the two parts of the erank are con-

their pivot is rigid with the inner or fixed

the crank while the pedal is held by the foot

rotates the outer member about the pivot.
The means which:1 employ forlocking and
95

control sueh action consist of a’centrifugal
governing device whose action depends upon
'the rotary speed of the crank-shaft and which
is connected to suitable devices for locking
and unlocking the two perts of the cr a,nk and
the gear mentmned - |
| Other ossential features of mventlon Wﬂl:
be perceived as the description proceeds.
B1s the inner portion :

unlocking the parts, réspectively, to per m.lt or

A is a crank-shaft.
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| nected. The necessary result of having the
two parts of the cra,nk: unlocked .from neech
other at e,ny fime .when the gear 1oceted ab

100

90
portion of the crenk is that the rotation of -
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- tached to the shaft.

2 . . 610,175

of the ecrank—that is, the portion directly at-
T'he portion of the crank
sometimes herein referred to as the ‘“outer”

- portionis in a form adapted also o serve as a

- IO

- mount on the pedal stem or shaft E by

20

housing for other parts of the mechanism,
and is indicated generally by the letter C. It
18 & c¢ylinder having at its center the hub or
bearing C', at which it is pivoted on the stud
B’, which projects laterally from the inner
portion B of the erank. Eccentrically situ-
ated with respect to the hub it has also the
pedal ecrank-wrist C° or bearing for the pedal
stem or shaft. The pedal crank-wrist C? is
tubular, being adapted to afford bearing for
the pedal-stem interiorly rather than exte-
riorly.

D 1is the pedal-frame, which I prefer to
pivot-
ing it thereto at a fore-and-aft line, so that
it may be adapted to rock laterally to accom-
modate the naturallateral tilt of the foot of the

riderin making the stroke, and for this pur-

- pose the pedal-stem E has two rigid studs E®

EY, projecting, respectively,forward and rear-
ward from the long cap-nut E', which is pro-
vided at the end of said stud which projects

- from the bearing C? for a reason hereinafter
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explained, and the pedal-frame is provided
with the bearings D' D', by which it is pivot-
ally mounted on said studs, and thereby on
the pedal-stem E. The pedal-stem E extends
through the bearing C?, being provided with
ball-bearings therein, which may be in any
customary form. I have shown them at the
extremities of a sleeve E* on the stem E, the
balls ¢* at the inner end of the sleeve being
retained between said inner end and a collar
¢, which is itself ocenpied and retained on
the stem K by being lodged between a shoul-
der e, formed by reducing the stem at that
end, and the pinion F, which is pinned fast to
the stem at the inner end of the latter. The
balls e¢* at the outer end of the sleeve are re-
tained between the sleeve and the cap E4
which is secured to the end of the sleeve and
has a central opening large enough to permit
the reduced outer end of the stem E to pro-

trude, said cap thereby retaining the stem E,

whose shoulder ¢! is stopped against its inner
side at the margin of the central opening,
through which the reduced portion protrudes.

The long cap-nut E’, it will now be under-

stood, is provided and screwed fast onto the
protruding portion of the stem E to serve as

an endwise stop for the stem against inward

movement. Thecap e, thus lodged between
the shoulder E* and the inner end of the cap-
nut E', serves to stop the endwise movement
of the stem in both directions.

Thus far I have described simply the two-
part crank, whose parts B and C are pivoted
together at the stud B’, and the pedal, which

- hasits crank-stem pivoted or journaled in-the

part C. So far nothing has been described
which would tend to secure the two parts of
the crank in any particular relation as re-

spects adjustment about their pivot B’. I | stud B’and the parts journaled thereon. This

| will now describe the parts which serve to ad-

just these two parts of the crank relatively

“about the pivot B’ and to secure them as ad-

justed.

(x 1s a flanged disk or shallow eup secured
by the screws ¢ g to the inner portion B of the
crank concentric with the pivot-stud B’, and
therefore concentric with the ecylindrical
housing which constitutes the member C of
the crank. The flange G’ of thiscup projects
outwardly—that is, toward the pedal—fitting
within the flange C° of the housing C. On the
hub C’ of the latter I mount a cylindrical
flanged disk H, which has atits periphery the
short flange H’, which fits within the flange G
of the disk G, and projecting from the oppo-
site surface of its web at a distance from the
hub ' sufficient to accommodate the circular
series of antifriction-balls J J, &e., there is
an annular boss constituting a gear H?, the
inner surface of which, as indicated, consti-
tutes one side of the ball-bearing between the
hub C' and the disk H, the outer periphery
being toothed and meshing with the pinion F.

Considering the structure thus far de-
scribed, 1t will be observed that if the part
C should be locked fast to the disk G, while
the disk H, having the gear II? is free to ro-

tate, the position of the pedal-stem or crank-

wrist in the circle about thestud B’ would de-
termine the effective crank length, and that
the two parts B and C being locked together
at any position the operation of the machine,
by reason of the fact that the rider’s foot
would hold the pedal horizontal, would cause
the pinion I to rotate the gear * and disk II
idly—that is, without accomplishing any re-
sult; and it will be observed also that if the
disk H should be locked tothe part C, the lat-
ter being at the same instant unlocked from
the part I3, the continued operation of the ma-
chine would cause the pinion F, because it
could no longer rotate the gear H?, to climb
up over sald gear, which it could do, because

| the part C would be free to turn about its

pivot B’ with respect to the part B, and that
thereby the pedal-stem and crank-wrist would

| be rotated about thestud B'and thereby car-
ried toward or from the shaft A, diminishing

or increasing the effective crank length.

I will now describe the devices by which I
lock the parts together in one relation or the
other and change the locking according to the
speed to diminish or increase the crank
length by causing the crank-wrist to travel
in or out about the pivot B'. It will be ob-
served that the three parts—(G, which is rigid
with the portion B of the crank, C, constitut-
ing the other portion of the crank, and H,
which carries the gear H>—each have a ¢ylin-
drical flange, said flanges being concentric

and in such order that the part G has its

flange G’ intermediate between the flanges
C? and ' of the other two parts mentioned.

K is a bolt or locking-bar, which is con-
structed with a yoke K’, reaching around the
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bolt or locking-bar is guided in a line dia-
metue with 1espect to the stud B’ by bosses:
g" g', &e., which protrude from the inner face
of the Web of the disk G, and at.one side the

IO
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web 1tself is cut thr ouﬂh at g'° between the
bosses ¢', and the bolt has a tongue £, extend-
ing into the aperture ¢*°. The pur pose of this
detail is to obtain space for a sinall spring %1°,

whichislod ﬂ'ed intheaperture g"”and between
the bosses ¢’ and reacts against the end of the
bolt and the inner face of the flange G, tend-
ing to force the bolt endwise toward the outer
side of the housing. At the other end the
bolt extends past the edge of the flange H’
and into an aperture G*in the flange G’ of the
disk G and has a laterally-proj eetmw head
or tooth K° adapted to take into notches C%

. 1In the edge of the flange C3, and HY in the

20

edge of the flange H'. The mdth of the tooth
or head crosswise of the flanges is such that

when 1t is thrust through elther of the flanges
C? or H¥™ it will not e;xtend into the other. It

is therefore adapted to lock either of said.

flanges to the flange G, according to whether
1t 18 at one extreme or the other of its thrust.
The spring £ it will be observed, tends to

" hold this head across the. flanges G' and C3,

_30_
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"~ together and operate as one.
should be thrust back against the spring K¢
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thereby locking together said ﬂanﬂ'es and the
parts to W]J].Ch they pertain, WhlGh are the
disk & and the housing C. The disk G is es-
sentially part of the inner portion B of the
crank, since it 1s permanently secured rigidly

thereto and at the position of the bolt to

which the spring £'° tends to thrust it, there-
fore, the two parts of the crank are 1oelied
If the bolt K

until its head becomes c¢lear of the flange C3,

as 1t may be when the notch H! coincides

with the head or tooth of the bolt, the latter
would then lock together the parts G and H,
and the gear H? belnn thus locked to the part

(x the pinion F would tend to climb over it

as described. To bring about this relation of
the parts upon the atminment of the speed

which might make it desirable to change the

crank length, I provide a centrifugal govern-
ing devwe, which comprises & wewht L', ex-
tel 101 to the housing and com‘fenlently made
In the form 11111st1a,tud--—v1z , as & segment of
an annulus having an arm 10 extending down

“behind the housing and connected 11n*1d13

with the arm L? of a tri ipping-cam L? which

is a collar mounted within the housmﬂ' upon:

the hub C' between the disks G and II the
arm L extending between the disk G and the
yoke K' of the don* K and being turned at a

“right angleto plotmde through the segmental

slot (° in the disk G for the purpose of ob-
taining the rigid connection of the arm LY of
the We]ﬂ‘]’lt thus making the two parts L. and

LA consmtute a rigid. lever-—-al m from the col-
lar 12 to the welfrht L', such lever-arm being

partly -interior and ]_Z)f:ll tly exterior to the
housing. In the plane of the yoke K' of the

" bolt K the collar L* has one or more projec-
which operate as cams upon the .

tions - [7,

'T

—

range of movement of the centrifugal weight -

&nd cam, which the slot G2 pelmlts, bemb

such as to carry the cam prOJectlons [* past
Sald tooth is located in line .

the tooth K.
with the bolt proper and at the side of the

yoke opposite the head or tooth K? of said

bolt, so that the engagement of the cam pro-
]6013101]5 2 with the tooth as they are forced
past it withdraws the holt-head from the po-

sition shown in Fig. 1, at which it locks to-
gether the two palts of the crank, to the po--
sition at which it engages the _f.ange H', lock-

ing the gear I to the housing C.
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S 1s a spring secured at oneé end to the back -

of the crank-arm B in line with the axis of
the stud B’ and connected at the other end

to the centrifugal weight 1./, the tendency of
the spring bemo* to draw a,nd hold the weight

back towmd the shaft A as far as the slot G2

will permit. The tendency of the centrifugal

force developed by the shaft A is thelefnole;

85

to throw the weight L' outward against the -

tension of the spring S. The par ts B and O

being locked together by the engagement of

90

the bolt-head K? across the ﬂanges Q' and s,
the tendency of the centrifugal force to throw -

the centrifugal weight outward, as deseribed, -

can do no more than bring the tooth or cam

- projection [* against the tooth K, where it

will be held by the centrifugal force until an
opportunity occurs for forcing the bolt longi_-
tudinally between the guiding-lugs ¢ and
against the spring KX, so that the cam pro--
This oppor-

Jectlon can get by the tooth.
tunity oceurs When by the rotation of the gear

H?, which is continuously meshed by the pin-
ion K, one of the notches HY in the flange 11’

of the disk which carries said gear 1eaehes

the. pomt of radial eomeldence with the
notches in the flanges G’ and C?, in which the
bolt-head is lodfred ~ As soon as this coineci-

dence occurs 't-he polt will be forced back

against the spring K", the head passing out
of the notch in the flange C?® and into the
notch in the flange H’, locking the gear to

100

105
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the housing C and unlocking the housing:
from the crank -arm B, this havmﬂ' oecuned |

mstantaneously while the cam prometwn I?

was passing the point of the tooth K and

II5

holdmﬂ' the bolt withdrawn f1 om the noteh in

the ﬂanﬂ'e Cs, o .
The eonmnued enn'a,n ement of the pmlon K

with the gear H? causes the pinion mnow to.

travel m‘ound the gear, rotating the housing
C about the pivot-stud B,

the notch in the flange G, wherem the bolt
islodged. 'The slmhtest r 013&131011 of the hous-
ing will have suf eed to prevent the bolt from

shootm o backinto the notch, asit would other-

carrying the noteh
in the flange C° away from the end of the-
bolt—that is, out of position to register with

120

wise do as soon as the cam projection ? has -

cleared the point of the tooth K*, and as the

continued engagement of the pinion K with -
the gear H? continues to rotate the housing,
which is locked to the gear around the stud.
B, the bolt 18 ready 1111del the actwn of the .

130
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spring K to shoot out again into the first |

notch in the flange C?%, which becomes coinci-
dent with the bolt as the housing revolves.
If only one change of crank length is de-
sired, I locate a second notch in a position
diametrically opposite the first, so that the
bolt will engage the housing when the latter
has made half a revolution and the crank-
wrist has reached a position in line with the
stud B’, but between that stud and the shaft,
instead of opposite the shaft. When this po-
sition is reached and the bolt shoots into the
notech in the flange C3, it instantaneously
agaln locks the housing C fo the crank-arm
B and unlocks the gear T2 from the housing,
and the crank-wrist or pedal-stem is again
fixed in its position with respect to the crank,
but nearer the shaft, by the amount of the
diameter of the path of travel of said crank-
wrist about the stud B’. When afterward
the speed diminishes so that the centrifugal
weight L' is caused by the spring S to spring
back toward its original position, the cam
projection {° collides again with the tooth K,
but comes against it from the opposite direc-
tion, and now it is the force of the spring
which operates with a tendency to cause the
cam projection to force the bolt longitudi-
nally and which will so force it at Lhe first
opportunity, such opportunity occurring, as
before, by the rotation of the gear H? bring-
ing a notch in the flange H' in line with the
bolt-head, and thereupon the bolt will shoot
into such noteh, locking the gear to the hous-
ing and unlocking from the ecrank B and caus-
ing the pinion F to travel around the gear H?,
but now downward around the lower half of
the circumference of the gear, and thus away
from instead of toward the shaft A, until the
notch in the flange C° with which the bolt-
head was originally engaged before the crank
length was shortened again reaches the bolt-
head, and,the cam projection {* having cleared
the tooth K?, the bolt K enters the notch and
again locks the parts B and C together, with
the crank-wrist or pedal-stem at its most re-
mote position from the shaft.
If it 1s desired to adapt the device for op-
erating at more than two different lengths
of crank the trip-cam L will be provided

with additional cam projections {* within the.

range of movement of such trip-cam, which
in such case may be made to include nearly
one hundred and eighty degrees, and the
flange C? of the housing will be provided with
a corresponding number of notches between
the diametrically opposite notches already
mentioned. Thus, for example, if two inter-
mediate lengths are to be employed the trip-
cam will have three trip-teeth I?, one of which
will be situated so that it will engage the
tooth K' and actuate the bolt when the cen-
trifugal weight has advanced, say, forty-five

~degrees from its first position, and another,

which will so operate when the weight has
advanced ninety degrees, and a third, which
will so operate at one hundred and thirty-five

degrees, and the flange C° will have in each
half of its circumference as many notches C*
as there are trip-teeth on the cam, so that the
bolt may lock the parts B and C together after
the passage of each trip-tooth by the tooth
K. These notches C* may be spaced as de-
sired, but preferably will be so spaced as to
changethe crank lengthaboutequallyat each
change of engagement of the bolt. Such modi-
fication is illustrated in Fig. 6.

The.form of the spring S, I prefer to make
as illustrated, resembling a letter S—that
is, consisting of two reversed spirals—the at-
tachment of the spring being made at the in-
ner ends of the two spirals, so that as the
spring is flexed by the centrifugal force of
the weight L' the spiral which 18 attached at
its inner end to the crank-arm B will be coiled
closer, with a tendency to shorten the spring,
while the spiral at the opposite end attached
to the weight will be uncoiled, with a tend-
ency to lengthen the spring, the two opposite
tendencies neutralizing each other and caus-
ing the spring to remain normally of the same
length, so that no appreciable friction will be
added to the bearing of the arm L on the hub
C' of the housing by reason of the flexing of
the spring.

The pedal being adapted to rock over the
fore-and-aft pivot, as hereinabove described,
it is desirable to provide means for checking
that movement, so that the pedal may not be-
come entirely reversed or tilted to an incon-
venient position when the foot is removed,
and for this purpose I make the pedal- frame
D, as shown in Fig. 5, with the inner side—
that 18, the side toward the crank—provided
with a vertically - elongated aperture d,
through which the bemmw C? of the pedal
stem or shaft extends, the Vertical extent of
said elongated opening determining thelimit
of oscillation of the pedal, the bearing C?
serving to stop the frame by the collision of
the npper and lower ends of the slot with said
bearing at such limits.

1 clmm——

1. In a velocipede, in combma,tlon with the
pedal crank-shaft.and pedal, the pedal-crank
composed of two parts, one of which 18 rigid
with the crank-shaft and the other of which
carries the pedal, said two parts being con-
nected together and adapted to move rela-
tively to permlt the pedal to approach the
crank-shaft, a centrifugal governor operating
by virtue of the speed of the ecrank about the
shaft and adapted to control the distance of
the pedal from the shaft; and automatic lock-
ing devices which secure said connected parts

of the crank in the position to which they are

automatically adjusted.

2. In a velocipede, in combination with the
crank-shatt,the pedal-crank consisting of two
parts pivoted together, the pedal journaled
at the free end of the remote part; a gear
non-rotatable with respect to the pedal jour-
naled at the pedal shaft or stem, and a gear
meshing with the first journaled at the pivot
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of the two parts of the clank wher eby, at | 'when such chanﬂ"e of engagement Wlth the
disksis effected: substantlally as and for the |

sald pivot, are three palts—--—to wit, the two
parts of the crank and said gear—-—-—and de-

vices for locking the inner part of the crank

either to the oute1 part of the same or to the
gear, whereby the outer member of theecrank
may be rigid with the inner member, or may

“be tur ned about its pivot to the latter by the

-rotation of the pedal about its axis as the

I0

20

25

crank revolves.

3. Incombination with the pedal-crank and
its shaft, said crank being jointed, the outer
part bemg adapted to tum about the pivot

which connects them, the pedal journaled at

the free end of the 011te1 part; a gear concen-

trie with the pedal, and seeured SO as to ro-

tate therewith, and a gear journaled about
the pivot of the two pa,lts of the crank and
meshing with the first-mentioned gear; means
for 1oek1nﬂ‘ the inner member of the crank
elther to the outer member, or to the gear

-journaled at their pivot; said locking devices

being adapted.nor mally to lock the twa parts
of the crank, a centrifugal governor operat-

ing by vir tue of the 1013&1?37 Speed of the erank
.about the shaft and adapted upon predeter-

-~ mined changes of speed to actuate the lock-

| _30

35

ing device to tempomrll}r unlock the two parts

of the crank from each otherand lock the gear

to the inner member,whereby the outer mem-

bar of the crank is swung around its pivot to

the inner member by the engagement of the
two gears during such tempoml y locking.-
4. In combmatlon with the shaft, a Jomted

crank and a gear journaled at their pivotal

joint; the two parts of the crank and said
gear having webs or flanges successively ad-
Jacent to each other, the said flange of the

~ inner member of the cranls bemﬂ* between

40

45

the flanges of the other two parts, sald flanges
having notehes adapted to coincide at prede-—
termmed positions in their rotation or ad-

Justment about said pivot; the pedal jour-

naled at the free end of said outer member
of the crank and having a gear concentric
and secured so as to 101:&‘56 with it which
meshes with the first-mentioned gear; a lock-

- 1ng-bolt having its head adapted to stand in

.50

~ eitherthe outer member, orthe gear;

55
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sald notches and across the planes of contact

of either two of them, and thereby adapted

to lock to the inner membel of the crank
a spring
which tends to hold the bolt in p051t10n to
lock the two members of the cerank together;

a tripping-cam pivoted ‘eOneeutliea,lly with
sald three parts, and a centrifugal weight at-

tached to said cam, and a spring tendmﬂ' to .

hold the weight back toward the emnk—shdft
whereby the centrifugal force developed by
the rotation of the crank about the shaft

- tends to carry the weight outward and rotate

the tripping-ecam, said tripping - cam being
adapted, as it 1013&1368, to engage the bolb

overcoming its spring, and to change the en-

gagement of the bolt-head with the dlsks and

~with the gear IP

purpose set forth.

5. In combination with" the: shaft, the

jointed crank-arm consisting of the parts B

and C; the gear journaled Tt their pivotal
joint; said two parts of the crank having the
concentric flanges G’ and C3, respectwely,
the gear H- ha‘vmﬂ' rigid with it the flange H'
concentric with the ﬁanﬂes G’ and 03 the
flange G’ having a notch G*, the ﬂanﬂ‘e Cs

| hewm'a‘ a plurality of notehes adapted to co-

mcule one ata time,with the notch G?, as the
part C rotates about its pivot, and the flange

' having one or more notches adapted to-

come lnto line radially with the notch G? as
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the gear H* revolves about said pivot; the

pedal and a gear rigid therewith meshmn'
_ the locking-bolt ha,vmn*lts
head_adapted t0 stand across the planes of

contactofeithertwo ofsaid concentric flanges
In their said coincident notches; a spring

tending to hold the bolt mth its he‘a,d in the
comeldent notches of the flanges G’ and C3;

the tripping-cam and its Wew*hted arm and

the spring which tends to hold the weight in-
ward toward the shaft; the tripping-cam be-
mg adapted, as it 1otates to engage the bolt

‘the flange G’ toward the ﬂanﬂ'e H’, and to re-

lease it When it has been dmwn 11:1130 engage-

90'.
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ment with the latter flange: substantmlly as ‘

set forth.

6. In combination with the shaft, a Jomted

crank and a gear journaled at their pivotal

joint, said two parts of the crank and said

100

gear having webs or flanges provided with

notches adapted t0 come mto line 1&(11311}7 as

said parts rotate relatively about their piv-

otal center, and a locking-bolt adapted to en-
gage at such notches in the web or flange of
the outer or pivoted member of the crank

105

simultaneously with the web or flange of

“either of the other of said three parts and

thereby lock together the two parts thus en-
gaged; a spring tendmn‘ to hold such bolt in

-enn*a,ﬂ*ement with the two parts of the crank,

I10

the outer or pivoted one of said parts havmg |

a plurality of notches suitable for such en-
gagement to the bolt, whereby it may be so
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engaged at more than one position in the

range of its rotation about its pivot; a trip-

'plnﬂ'-cam having a weighted arm adapted to

acquire centmfuﬂ‘al tendeney by the rotation
of the crank about the shaft, said cam being
adapted to engage the locl{mﬂ' bolt and force
it out of enﬂ'aﬂ‘ement with the web or flange

of the ﬁxed member of the crank, and 111t0
‘engagement with the web or ﬂanﬂ*e of the
gear and to release it after the latter engage-

ment has been effected; such tvlppmﬂ‘-c_am

I12Q

125

having within the range of its movement in-

duced by the centrifugal tendency of its

weighted arm, trlppmﬂ'-pomts corresponding

in number to the points of engagement for

130

130 travel out of engagement with the bolt | the bolt- head with which the Web or flange of
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the pivoted member of the crank is provided:
in each half of its circumference: substan-
tially as set forth.

7. In a centrifugal governor, the combina-

tion with the revolving erank, of the weight-
ed arm pivoted thereon and adapted toswing

about its pivot as the weight tends to move

centrifugally when the crank revolves; an S-
shaped or double spiral spring fixedly at-
tached at its ends respectively to the crank
and to the weighted arm; whereby the tend-
ency of the cenfrifugal movement of the
weight to shorten the spring by coiling one
of its spirals is compensated by its tendency
to lengthen the spring by uncoiling the other
spiral. '

8. In combination with the fixed member

B of the crank, the pivoted member C; the

gear journaled at their pivot and the pedal-
stem. journaled in said member C, and hav-
ing a pinion meshing with said gear; and

mechanism forlocking the said gear to render

it non-rotatable withrespect to the fixed mem-
ber; the member C constituting a housing for
sald gear and pinion and locking mechanism;
substantially as set forth.

9. In combination with a member B of the

crank, a cylindrical housing pivoted at its

center to said member B, and having the
bearing C? for the pedal-stem and constitut-

ing a pivoted member of the crank; the gear

F* journaled about said pivot; the locking-
bolt K and means for operating it as de-
seribed; the pedal-stem journaled in the bear-
ing C* and the pinion rigid with said stem
and meshing with the gear H* within such
housing; the crank-arm B having the disk B’
which closes the housing at the inner side;

the said means for operating the bolt K com-

prising a centrifugal weight exterior to the
housing and having an arm reaching there-
into through the disk B', said disk being slot-
ted to permit said arm to oscillate and the
governing-spring S exterior to the housing:
substantially as set forth.

In testimony whereof I have hereunto set
my hand, in the presence of two witnesses,
at Chicago, Illinois, this 14th day of January,
1896.

JOHN FLINDAILL.

Witnesses:
CHAS. 5. BURTON,
JEAN KELLIOTT.
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