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To all whom it may concern: |
Be it known that I, Howarp Roy STACKS, of Phila-
delphia, in the county of Philadelphia, and in the

State of Pennsylvania, have invented a certain new

and useful Improvement in Variable-Speed Mechan-
isms: and do hereby declare that the following is a full,
clear, and exact description thereof, reference being
had to the accompanying drawings, 1n which— |

Figure 1 is a plan view of & variable-speed mechan- .

ism embodying my invention; Iig. 2 is a side elevation
of Fig. 1; Tig. 3 is a detail view of the crank shaft and
adjadent parts for actuating the regulating devices,

 Tigs. 4, 5 and 6 are detail views; Fig. 7 is a detail in plan
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view of the operating mechanism for the pawl and
ratchet; Figs. 8 and 9 are respectively an elevation and
vertical section of the crank disk; Tig. 10, is an eleva-
tion partly in section of Iig. 7; Figs. 11 and 12 are re-

spectively a side elevation and vertical section of the

controller cam; Figs. 13 and 14 are respectively a front
view, and end elevation of the latch slide; Fig. 15 1s &
side view of the latch; Ifigs. 16 and 17 are respectively
+ front view and an end elevation of the fulerum block
for the lever for shifting the latch slide; Fig. 18, a detail
view of a portion of the disk shifting mechanism, Kigs.
19 and 20 are respectively a front view and a vertical
sectional view of the controller cam together with the
crank disk and lever connected therewith.

The object of my invention has been to provide a

mechanism by which a variable speed may be commu-

nicated to a driven shaft from a constant speed driving

‘shaft, which mechanism shall have a maximum of efli-

ciency and shall be capable of operation with certainty
~nd convenience, and to such ends, my invention—con-
sists in the variable speed mechanism hereinatter
specified.

In carrying my invention into practice, I provide a
frame having bearings in which are journaled two par-
allel shafts A and B, respectively, either of which may
be the driving shait, and the other the driven shaft.
Upon each shaft is mounted a pair of opposing conical
lisks C and D, each of which disks has radial grooves
that are adapted to receive the opposite ends of slats It
the latter being formed, preferably, of wood. Driving
belts F are mounted upon the said slats near their outer
ends, each belt passing around the cylinder of slats
tormed on each shaft. A retaining belt G passes
around upper and lower idler pulleys H and T and K
and L, respectively, at each end of the frame, and such

~ Delt passes around the adjacent portions of the periph-

o0

erics of the cylinders of slats which portions are not en-

eaged by the driving belts, and such retaining belt
slats in position over the portion of |

serves to hold the

freely through a bore in the

and some

1 their travel where they are not 50 engaged by the driv-

ing belts. One pair of suide pulleys, for 1nstance the
pulleys H, is preferably mounted in sliding bearings &,
which are vieldingly drawn outward by springs M
which encircle bolts N secured to the said bearings and
passing through lugs on the frame. This arrangement
‘neures that the retaining belts shall be under proper
tension. So much of my invention 1s described in my
previous application, Qerial No. 208,680, filed May
19th, 1904. o . |

In order to change the ratios of the diameters of the
cylinders of slats, it is necessary to cause one pair of
conical disks to. approach each other and the other

pair to correspondingly recede from each other, and

it is desirable to do this in such a way that the parts
“which hold the disks in their adjusted positions shall

have no motion relative to each other, so that the loss
of power, due to the friction of parts under strain,
shall be avoided. To adjust the disks toward and

from each other, 1 provide each pair with a screw O,
such screw being threaded at its opposite ends 1n Op-
posite directions. The screw engages the disk D,

directly, by a thread formed In its hub, but it passes
hub of the disk C and

engages a thread in a disk, Q that is, like the disks G

and D, splined on the shait.
. recess formed in the disk Q and bears against the hub

of the disk C. A bolt S passes through the disk Q

and is threaded into the said hub and serves to limif -

movement of the conical disk away from the disk Q.
If desired, and as I prefer, a series of three springs R

'« used between the disk Q and the conical disk C.

The spring or springs R yieldingly force the disks G
and D toward each other, and thus yieldingly put the
driving belts under tension. The screw O is preter-

ably journaled at the end which passes through the .

disk Q in a collar T that is fastened to the shaft, as by
o set screw. At its opposite end the screw is journaled
in a bearing frame U that is also secured to the shait,
preferably by set screws. The screw shaft O passes
through the bearing frame U and has a miter gear V

keyed to its projecting end. The miter gear V. meshes .

with a miter gear W which is keyed on a short shaft
X ‘that is jowrnaled in ears formed on the bearing
frame U. On the lower end of the shait X 1s keyed 2
ratchet wheel Y, the latter preferably having rectan-

A spring R is seated in
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gular teeth. A pawl carrier Z is mounted on a cylin-

drical portion of the ear nearest the ratchet wheel,
resistance is offered to its turning on the

said ear by a washer z that 1s forced down upon the
journal formed on the said ear by a spring 2’ mounted

100

in a socket in the pawl-carrier, the tension of the



spring being regulated by a screw 22 The pawl-car-
rier is provided with an arc-shape slot 23, which re-

~ceives a pawl shield z* on the bearing bracket U,

such projection serving to limit the motion of the
pawl-carrier relative to the said bracket. A double
pawl A’ is pivoted on the pawl-carrier, and an arma

- of the pawl 1s connected by a link B’ with a pin on a

10

15

thimble O/ that is splined upon the shaft B. The
said thimble has a trunnion collar D’ that is seated in
a groove In the peripherv of the said thimble. The
trunnions of the said collar are engaged by slots in the

~upper and lower arnts ¢ and ¢’ of a bell crank lever E2

that is fulcrumed on a bracket I8 gecured on the
frame. The shaft A, togethel with 1ts cone pulleys
and adgustmg devices, is, in all respects, like the

shait B, in so far as descrzbed and the devices on the:

- shaft A will, therefore, not be described in detail.
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ed the guide rod ! of a controller cam 1.

“which is mounted a

Isecured upon the rod F”.

rods 1s made adjustable.
“upon the rod ¥, as by having a hole formed therein

The tmnmon-—engagmg arms of the hell crank L2 of

- the shaft A extend in the opposite direction from the

fulcrum of the bell crank from that of the said arms of

the bell crank E’, but the power arms 2 and ¢ of the
respective bell cranks are parallel to the said shaits
The power

and upon the same side of their fulerums.
arm ¢* 18 swiveled to an operating rod F’, and the
power arm ¢® is swiveled to an operating rod G’. The
rod F extends under the shaft A and is guided in an

‘arm &/ that is formed on the bracket H’, which latter

18 secured to the pillar which supports the adjacent
bearing of the shaft A. A crank shaft I/, which is
journaled in the bracket H”, carries a crank disk ¢ on
the end nearest the rod F” the sald disk having a
crank pin ¢. The opposite end of the shaft I’ is- “pro-
vided "with a hand-wheel K’. The bracket H’ is
provided with a horizontal guide #/, in which is mount-

troller cam consists of a body I that is suspended from

‘the guide rod by arms 72, in which are mounted the
ends of the guide rod.” The cam BB is formed in the
face of the body I’ which is adjacent to the crank disk. |

such cam consists of a central projection /4 having 2

- 8pace {° beneath 1t for the passage of the crank pin,

and having vertical walls 17 parallel to the projection

‘and upon each side thereof, which are adapted to be

struck by the crank pin. The bracket H” also has a.

fulerum pin A% directly beneath the crank shait, on
lever M/, the said lever ]mvmg
an elongated slot m near its upper end that receives a
pin {* projecting from the face of the cam body OPPo-
site to that having the cam formed in it. Intermediate
its ends the lever M’ has a slot m/ that is adapted to
receive a pin n that projects from a block N” which is
The rod G’ is operated by
being connected with the rod ¥ and, for purposes to
be later explained, the connection between the two
A bracket O/ is mounted

that is adapted to receive the said rod, and bhaving set

~ screws to secure 1t upon the said rod. Said bracket

80

~above the rod G“.

has vertically extending arms o/, the latter having
holes that are adapted to receive the rod . A lever
P7 1s fulecrumed on a pin carried by the lower portion
of the bracket O’, and such lever projects upward
The said rod is provided with a

The con-

toward the conical disks.
| B toward the said disks and causes the paw!l A of the

other.

861,405

ears o’. The slide Q’ carries a pin g that engages 2
slot p in the lever P/, whereby the said slide may be
shifted by means of the said lever. A latch R/ is ful-
crumed between ears ¢/ on the slide ¢/ and has a
finger r that is adapted to be projected, by means of

a spring 7/ carried by the said latch and bemmg against
the said slide, into a half-round socket ¢* formed in
the under surface of the slide, when the said socket is
in coincidence with either of two half round sockets
0 and 0%, respectively, formed in the upper surface
of the body of the bracket O/, the slide Q’ thus being

capable of bemg locked in either of two positions, -
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accmdmg to whether one or the other of the sockets

in the bracket O/ is engaged by the latch R/,

In the operation. of my mechanism, assuming the
shaft A to be the driving shaft, and supposing it to be
desired to reduce the speed of the driven shaft, and
assuming the latch R’ to be in engagement w1th the
socket 02 which 1s the one nearest the shaft B, and
which, consequently, gives the greater distance be-
tween the power arms of the bell crank levers, the
hand-wheel K’ is given a left-hand rotation, or opposite
to the hands of a clock.
operate on
controller cam and on the vertical surface I°, causing the
controller cam to reciprocate with each rotation of the

crank shaft, but within limits that are away from the

bell cranks reiative to the central position of the cam.
The bell cranks are thus swung on their fuler ums, and
the thimble of the shaft B is caused to reciprocate
This action carries the links

said shafi to swing upon its fulcrum pin on the pawl-
carrier, the latter being held stationary during this
movement by the friction caused by the spring 7.
The tooth of the pawl on the shaft B nearest the conical

80
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This causes the crank pin to
he right hand side of the projection ¢* of the
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disks is thus brought into engagement with the ratchet

wheel of such shaft, and such wheel is moved a step in

a direction tending to unscrew the screw shaft O from

the conical disks and causing them to applmch each
Centrifugal force and the action of the conical
disks causes the slats E to travel outward and increase
the diameter of the cylinder which they form. While
this action has been occurring with the parts carried
by the shaft B, the bell crank lever E2? of the shaft A

“has moved its thimble away from the conical disks on

such shaft and has caused the opposite action of the

105
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pawl carrier and screw shaft from that described in -

connection with the shaft B, causing the conical disks
of the shaft A to recede from each other, so that the

diameter of the cylinder formed by the slats on the said

shaft 1s decreased, corresponding to the increase of di-

ameter of the eylmder of slats on the shaft-B. On

1196

the retracting movement of the thimbles, the pawlsare

prevented from engaging the teeth of the ratchet

‘wheels by the contact of the pawl tooth, not hem g used,

120

with the shield z formed on the bearing frame U. The -

said shield 1s curved concentric to the axis of the ratchet

wheel, and, when the pawl-carrier is turned to one side '
of the center of the shield by the engagement of one |
125

pawl, the other pawl, being brought over the shield by

.such action, 1s prevented from engaging the ratchet

wheel, so long as the pawl-carrier is not brought back
slide Q/ that is secured to the smd rod between the | to its central pomtwn In this mmnel the disks of -
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one pair of conical disks are made to approach each
other, and the disks of the other palr to recede from
each other by the turning of the hand-wheel.

If it is desired to change the diameters of the cylin-
ders of slats in the opposite direction, that 1s, to de-
crease the diameter of the cylinder of slats on the shalt
B, and to increase 1t on the shaft A, the hand-wheel 13
merely turned in the opposite direction; that 1s, 1t
is turned with the hands of a clock, and the crank pin
engages the central projection * of the controller cam
and throws such cam to the opposite side of its central
position, namely, toward the bell cranks, and then
causes a serles of reciprocations of the controller cam
in that field of its movements, by means of alternate

contacts with the vertical surface I” and the adjacent

face of the projection {*. This action causes the pawl
carriers to swing to the opposite sides of the centers of
the shields from those on which they swing during the
adjustment above described, and causes the opposite
pawl teeth to engage the ratchet wheels, giving move-
ments to the screw shafts opposite to those belore de-
scribed, and thus causing & decrease in the diameter of
the cylinder of slats on the driven shalt and an in-

crease in the diameter of the cyhinder of slats on the

driving shaft.

When it is desired to lock the adjusting mechanism:

, Or to unscrew,

to prevent any tendency to “back o

the Iatch R/ is engaged with the socket ¢, thus short-
ening the connection between the power arms of the.

bell cranks, This causes the pawls to engage the
ratchet wheels on the same sides of the centers of the

shields, instead of on opposite sides, as herefofore,
and thus tends to increase the diameter of both cylin-
ders of slats, instead of increasing one diameter and

decreasing another, as heretofore, and thus prevents
the backing down. |

The driving belts are kept under-sufficient tension
by an adjustment of the relative positions of the screw
shafts, so that the springs R are always under tension.
Such springs thus provide for any slight change in the
length of the belts due to their stretching, or due to an
increased load.

It will be observed that the actuating mechanism of
my variable speed mechanism imposes no appreciable
friction on the bearings of the mechanism. There 18 no
relative motion between the parts, (except when an
adjustment is being effected,) except the motion be-
tween the thimbles and their trunnion rings; and, as
there is no strain on the thimbles, except to hold the

pawls in the desired position, such friction is so small

as to be entirely unimportant.

It is obvious that various changes.can be made 1n the
above illustrated construction, within the spirit of my
invention.

Having thus described my invention, what I claim
18:—-

1. In a machine of the class described, the combination
of an expansible pulley, a collar on the shaft of said pulley,
which collar is adapted, by movement along said shaft, to
cause expansion or contraction of said pulley, a spring in-
terposed between said collar and said pulley, and a rod con-
necting said collar with said pulley, whereby said spring

may be put under tension.
2. In a machine of the class described, the combination

q

3

{ which 13011511‘ is adapted, by movement along said shaft, to

cause expansion or contraction of said pulley, a series of
springs interposed between said collar and said pulley, and
rods connecting said collar with said pulley, whereby said
springs may be put under tension.

3. In a machine of the class deseribed, the combination
of a pulley adapted to bhe expanded or contracted by move-
ment of two of its parts toward or from each other along
the shaft, a screw shaft engaging one of said parts and
passing freely through the other of such parts, a collar
through which said shaft is threaded, springs interposed
between said collar and the adjacent pulley part, and
mechanism for rotating said screw shaft, which mechan-
ism is adapted to be actuated by a movement parallel to
said pulley shaft. | .

4. Tn a machine of the class described, the combination

of an expansible pulley that is adapted to be expanded by
movement of two of its parts along its shaft, a screw shaft
for effecting said movement, a ratchet wheel for turning
said screw shaft, and means for moving said ratchet wheel
in opposite directions.
- 5. In a machine of the class described, the combination
of an expansible pulley that is adapted to be expanded by
movement of two of its parts along its shaft, a screw shaft
for effecting said movement, a ratchet wheel for turning
said screw shaft, and a double pawl for moving said
ratchet wheel in opposite directions.

G. In a machine of the class described, the combination

of an expansible pulley that is adapted to be expanded by

movement of two of its parts along its shaft, a serew shaft
for effecting said movement, a ratchet wheel for turning
said screw shaft, a double pawl for moving said ratchet
wheel in opposite directions, and a part movable along
said pulley shaft for actuating said double pawl.

7. In a machine of the class described, the combination
of an expansible pulley, a shaft for expanding and con-
tracting said pulley, a ratchet wheel for rotating said ex-
panding shaft, a pawl-carrier journaled concentric with
said ratchet wheel, a double pawl carried by said pawl-
carrier, means causing greater friction of said pawl-carrier

on its journal than of said double pawl on its fulcrum, and

means for operating said double pawl, said last-mentioned
means being movable parallel to the pulley shaft.

8. In a machine of the class described, the combination
of an expansible pulley, a shaft for expanding said pulley,
a ratchet wheel for rotating said shaft, a pawl- carrier
journaled concentric with said ratchet wheel, a spring
offering resistance to the movement of said pawl-carrier, a

~double pawl fulerumed on said pawl-carrier, and means

movable parallel to the pulley shaft for operating said
double pawl.

9. In a machine of the class described, the combination
of an expansible pulley, a shaft for expanding said pulley,
a ratchet wheel for rotating said shaft, a pawl - carrier
journaled concentric with said ratchet wheel, a spring
offering resistance to the movement of said pawl-carrier, a
double pawl fulcrumed on said pawl-carrier, means mov-
able parvallel to the pulley shaft for operating said double
pawl, and means for preventing engagement of the inactive
pawl on the return movement of the active pawl.

10. In a machine of the class described, the combination
of an expansible pulley, a shaft for expanding said pulley,
a ratchet wheel for rotating said shaft, a pawl - carrier
journaled concentric with said ratchet wheel, a spring of-
fering resistance to the movement of said pawl-carrier, a
double pawl fulerumed on said pawl-carrier, means mov-
able parallel to the pulley shaft for operating said double
pawl, and means for preventing engagement of the inactive
pawl on the return movement of the active pawl, said
means consisting of a shield over which said inactive pawl
travels during the forward movement of the active pawl.

11. In a machine of the class described, the combination
of an cxpansible pulley, means for expanding and con-

tracting said pulley, and means for operating said expand-

ing and contracting means, said last mentioned means
comprising a part movable along the pulley shaft, said
part when in operation to expand the pulley making a se-
ries of reciprocations along the shaft, and means whereby

of an expansible pulley, a collar on the shaft of said pulley, | when said series of reciprocations takes place along omne
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- tion of said pulleys,

levers having

4.

hortion of the shaft, the pulley shall be expanded, and

when it takes place along another portion of the shaft,
the pulley shall be contracted.

12. In a machine of the class described, the combination
of an expansible pulley, means for expanding said pulley,
a collar movable along the shaft of the pulley, and con-
nections between said collar and said means for expand-

ine the pulley, and means whereby when the said collar

is reciprocated within certain limits, the pulley shall Dbe
contracted, and when reciprocated within other limits the

pulley shall be expanded.

2 In a machine of the class described, the combination
of two expansible pulleys, belts passing around said pul-
levs, means for expanding and contmctmw sald pulleys,
said means Leing guided in a direction parallel to the pul-
ley shafty, and means whereby reciprocations ot the operat-
ing parts within certain limits along said shafts shall
cause expanding of said pulleys, and similar movements
within other limits along said shafts shall cause contrac-
tion of said pulleys. -

14. In a machine of the class described, the combination
of two expansible pulleys, belts passing around said pul-
leys, means for expanding and contracting said pulleys,
said means being guided in a direction parallel to the pul-
ley shafts, and means whereby reciprocations ot the operat-
ing parts within certain limits along said shafts shall
cause expanding of said pulleys, and similar movements
within other limits along said shafts shall cause contrac-
and means for causing movement of
said operating parts within the desired limits, at will.

15. In a machine of the class deseribed, the combination |

of two expansible pulleys, belts connecting said pulleys,
meang for expanding and contracting said pulleys, which
means comprise ratchet wheels, double pawls for actuat-
ing said ratchet wheels in cither direction, pawl-carriers
on which said pawls are fulerumed, said pawl-carriers be-
ing journaled concentric with said ratchet wheels, springs
tending to resist movement of said pawl-carriers, parts
movable longitudinally of said shafts for actuating said
pawls, means for reciprocating said pawls on either side of
the normal position of the pawl-carrier, at will, and means
for preventing engagement of the inactive pawl with the
‘atehet wheel. |

16. In a machine of the class described, the combination
»f two expansible pulleys, lLelts connecting said pulleys,
neans for expanding and contracting said pulleys, which
means comprise ratchet wheels, double pawls for actuating
g3aid ratchet wheels in either direction, pawl-carriers on
which said pawls are fulcrumed, said pawl-carriers being
jomrnaled concentric with said ratchet wheels, springs
toending to resist movement of said pawl-carriers, parts
movable longitudinally of said shafts for actunating said
pawls, means for reciprocating said pawls on either side
of the nmormal position of the pawl-carrier, at will, and

means for preventing engagement of the inactive pawl

with the ratchet wheel, said means for reciprocating said
pawls comprising levers having stationary fulcrums, said
substantially parallel power arms, and means
for adjustably connecting said power arms.

17. In a machine of the class described, the combination
of two expansible pulleys, belts connecting said pulleys,
means for expanding and contracting said pulleys, which

means comprise ratehet wheels, double pawls for actuating

gaid ratchet wheels in either direction, pawl-carriers on
which said pawls are fulerumed, said pawl-carriers being
journaled concentric with said ratchet wlheels, Springs
tending to resist movement of said pawl-carriers, parts
movable longitudinally of said shafts for actuating said
pawls, means for reciprocating said pawls on either side
of the normal position of the pawl-carrier, at will, and
means for preventing engagement of the inactive pawl with
the ratchet wheel, said means for reciprocating said pawls
comprising levers having
having substantially parallel power arms, means for ad-
justably connecting said power arms, said means for ad-

justably connecting said power arms comprising parallel

rods connected fto said power arms, a bracket secured to
one of said rods, a slide secured to the other of said mds,
and means for locking said bracket and slide in different
relative positions. | |

means for preventing

gtationary fulcrums, said levers
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18. In a machine of the class described, the combination
of two expansible pulleys, belts caunectiné: said pulleys,
means for expanding and contracting said pulleys, which
means comprise ratchet wheels, double pawls for actuating
said ratchet wheels in either direction, pawl-carriers on
which said pawls are fulerumed, said pawl-carriers being
journaled concentric’ with said ratchet wheels, springs
tending to resist movement of said pawl-carriers, parts
movable longitudinally of said shafts for actuating said
pawlg, means for reciprocating said pawls on either side
of the normal position of the pawl-carrier, at will, and
means for preventing engagement of the inactive pawl
with the ratchet wheel, said means for reciprocating said
pawls comprising levers having stationary fulecrums, said
levers having substantially parallel power arms, means for
adjustably connecting said power arms, said means for ad-
justably connecting said power arms comprising parallel
rods connected to said power arms, a bracket secured fo
one of said rods, a slide secured to the other of said rods,
and means for locking said bracket and slide in different
relative positions, said locking means comprising a latch
earvied by one of said parts and adapted to engage one ot
the other of several gsockets carried by the other of said

parts. B

19, In a machine of the class described, the comhmatmn
of two expansible pulleys, belts connecting said pulleys,
means for expanding and contracting said pulleys, which
means comprise ratchet wheels, double pawls for actuating
gsaid ratehet wheels in either direction, pawl-carriers on
which said pawls are fulcrumed, said pawl-carriers being
journaled concentric with said ratchet wheels, springs

tending to resist movement of said pawl-carriers, parts
movable longitudinally of said shafts for actuating said -
said pawls on either side-

pawls, means for reciprocating
of the normal position of the pawl-carrier, at will, and
engagement of the inactive pawl
with the ratchet wheel, said means for reciprocating-said
pawls comprising levers having stationary fulcrums, said
levers having substantially parallel power arms, means for

“adjustably connecting said power arms, said means for ad-

justably connecting said power arms comprising parallel
rods connected to said power arms, a bracket sccured to
one of said rods, a slide secured to the other of said rods,
and means for locking said bracket and slide in different
relative positions, said locking means comprising a latch
carried by one of said parts and adapted to engage any one
of several sockets carried by the other of said parts, and a

lever engaging said bracket and slide for shifting them rel-

ative to each other,
" 920. In a machine of the class described, the combination
of a pair of expansible pulleys, means for expanding and
contracting them, comprising pawl and ratchet mechanism.
operable by movements parallel to the pulley shafts, said
mechanism when operated within certain limits causing
an expanding movement, and when operated within other
limits causging a contracting movement, means for operat-
ing said pawl and ratchet mechanism, comprising & recip-
rocable rod, a controller cam carried by said rod, and a
crank shaft, said controller cam being so constructed that
when said crank shaft is rotated in one direction the cam
will reciprocate within certain limits, and wlhen said crank
shaft is rotated in the opposite direction the controller cam
will reciprocate within other limits. . |

91. In a machine of the class described, the combination
of a pair of expansible pulleys, means for expanding and
contracting them, comprising pawl and ratchet mechanism
operable by movements parallel to the pulley shafts, said
mechanism when operated within certain limits causing
an expanding movement, and when operated within other
limits causing a contracting movement, means for operat-
ing said pawl and ratchet mechanism, comprising a recip-
rocable rod, a controller cam carried by said rod, and a
crank shaft, said controller cam having a projection per-
pendicular to said rod, which projection is short enough

g0 that it does not intercept movement of the ¢rank pin on

one side of the center, and said cam having surfaces on
opposite sides of said projection for engagement with said
crank pin. |

99 In a machine of the class described, the combination
of a pair of expansible pulleys, means for expanding and
contracting them, comprising pawl and ratchet mechanism
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operable by movements parallel to the pulley shafts, said
mechanism when operated within certain limits causing
an expanding movement, and when operated within other
limits causing a contracting movement, means for operat-
ing said pawl and ratchet mechanism, comprising a rccip-
rocable rod, a controller cam carried by said rod, and a
crank shaft, said controller cam having a projection per-
pendicular to said rod, which projection is short enough
so that it does not intercept movement of the crank pin on

10 one side of the center, and said cam having surfaces on

I opposite sides of said projection for engagement with said

crank pin, and a lever that is adapted to be swung by said
crank pin and having a slot engaging a pin on said control-
ler cam. - |

In testimony that I claim the foregoing 1 have hereunto 19

set my hand.

IOWARD ROY STACKS.

Witnesses :
JosgrH M. HEWLELT,
JAMES IE. SAVACOOI.
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