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UNITED STATES

PaTENT OFFICE.

MARTIN J. McDONALD, OF TRENTON, NEW JERSEY.

POWER-ACCUMULATOR.

SPECIFICATION forming part of Letters Patent No. 569,049, dated October 6, 1896.
Application filed November 15, 1895, Serial No. 569,058, (No model.}

To all whom it may concern:

Be it known that I, MARTIN J. McDONALD,
of Trenton, in the county of Mercer and State
of New Jersey, haveinvented a new and use-
ful Improvement in Power-Accumulators, of
which the following is a full, clear, and ex-
act descriptlion.

The object of this invention is to provide a
superior apparatus by which the useless
power attending the momentum of the vehi-
cle in descending grades may be stored and
subsequently applied to the propulsion of the
vehicle. I attain this end by mechanism
which comprises a spring, means intercon-
necting the spring and a moving part of the
vehicls and by which means power may be
applied to and from the spring and from and
to the moving part of the vehicle, and means
for controlling and regulating the connecting
means, all of which will be fully described
hereinafter.

The invention consists in certain peculiar
features of construction and combinations
that will be fully deseribed hereinafter and
finally embodied in the claims.

The apparatus is particularly adapted for
useinconnection with velocipedes,and in the
accompanying drawings this connection is
shown, whieh drawings form a part of this
specification, and in which similar characters
of reference indicate corresponding parts in
all of the figures.

Referring to the drawings, Figure 1isaside
elevation of the invention. Fig. 2 is a simi-
lar view taken from the oppositeside. Fig.
31is a plan view. TFig. 4 is a fragmentary
elevation particularly illustrating the means
for controlling the winding of the spring.
Fig. 5 is an elevation illustrating one of
the clutches employed in my invention, one
of the clutch members being shown in sec-
tion. Fig. 6 is a detail view illustrating one
of the operating-levers; and Fig. 7 is a view
of a fragment of the frame, the said frag-
ment of the frame being shown stripped of
parts which in practice it carries.

The frame B of the .apparatus may be of
any form, but the form shown in the draw-
ings is best adapted for use in connection
with a bieyele-frame A, comprising a vertical
center brace a and a forwardly-extending
main bracea’. The frame B is provided with

-revolubly mounted.

clips B’, by which it is secured to the said
braces of the bicycle-frame.

- A shaft D, having a sprocket-wheel 10 ar-
ranged to mesh with a sprocket-chain 11,
driven by the pedal-axle of the bicycle, is-
revolubly mounted in sleeves 12, which form
its bearings, and the sleeves 12 are respec-
tively earried in the lower ends of the arms
13, said arms projecting upwardly and for-
wardly to the upper portion of the frame B
and being connected by a transverse shaft 15,
which slides vertically in guides 16, carried by
therear vertical portion of the frame B.

Fixed to the shaft 15 and respectively ad-
jacent to the guides 16 are two arc-shaped
plates 17, each of which is formed with a
similarly - shaped slot 18, the slots respec-
tively receiving studs 19, projected inwardly
from the inner sides of the frame B, as best
shown in Fig. 2. The right-hand end of the
shaft 15 is squared or otherwise formed for
the reception of a tool by which the shaft
may be manually rotated; and the rotation
of the shaft results in a swinging of the plate
17, whereby the arms 13, and consequently .
the shaft D, are raised or lowered according
to the movement of the shaft 15. Also fixed
to the sleeves or bearings 12 are two rods 14,
which extend approximately horizontally and
at each side of the frame B and carry at their
forward ends bearings in which a shaft D’ is
This shaft D’ is located
just above the lower portion of the frame B
and by means of the arms 14 is kept at the
proper relation to the shaft D, the latter shaft
having a pinion 21 fixed thereon and mesh-
ing with a spur-gear 22, fixed on the shaft D', "
to permit at all times the proper engagement
of said gears being the purpose of the arms
13 and 14. The purpose of adjusting the
shaft D and its sprocket 10 is to engage and
disengage said sprocket with the chain 11, so
that the device may be adjusted for operation
or may be thrown out of operative adjust-
ment by raising the shaft D.

IFixed on the shaft D' is a sprocket-wheel
23, with which a chain 24 operates, the said
chain extending forwardly and passing over
a sprocket-wheel 25, carried loosely on a shaft
D% journaled in and at the forward portion
of the frame B. Fixed to the right-hand end-
of the shaft D’ is a pinion-gear 45, said gear
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meshing with a sprocket-gear 46, loosely car-
ried on the right-hand end of the shaft D2

The sprocket-wheel 25 is provided with a
clutch E, by which it may be made to revolve
with the shaft D? when said shaft moves in
one direction, the sprocket-wheel 25 being
ineapable of revolving with the shaft D?* when
it movesinanopposite direction. Theclutch
E will be described hereinafter.

Fixed on the gear 46is a circular platehav-
ing therein a radial slot 54. (Shown by dot-
ted lines in Fig. 1.) Pivoted to this plate are
two arc-shaped clutch members 49 and 50,
the free ends of which are adjacent to each
other and respectively arranged on each side
of the slot 54. Pivotally connected to the
free ends of the respective clutech members
49 and 50 are the links 51 and 52, which are
connected to a spindle 53, thesame carrying a
slide 53" and being projected through the slot

54 to the left-hand side of the gear 46 and

carrying a small roller 55 at said left-hand
side. The spindle 53 and the slide 537, to-
gether with the attached parts, are movable
radially in the slot 54, and the links 51 and 52
form a toggle by which the clutch members
49 and-50 may be held in an outward posi-
tion or may be permitted:to move inwardly
simultaneously with and consequently upon
the inward movement of the spindle 53 .and
the slide 53*.

Fixed on the shaft D* and adjacent to. the
outer side of the gear 46, so as to cover the
clutch members 49 and 50,is a disk 48, the
periphery of which has an inwardly-extend-
ing and concentric flange 47, forming with
the disk 48 a elutch-casing which embraces
the members 49 and 50, said members being
adapted to bear against the inner periphery
of the flange 47, so as to lock with the disk

.48 and thereby-fix the gear 46 on the shaft D=

The mechanism actuating this clutch will be
described hereinafter.

Revolubly mounted in bearings carried by
the upper forward portion of the frame B is
a shaft D3, which carries two helical springs
29, the springs each having one end fixed to
the shaft D% and the remaining ends to the
frame B, as best shown in Fig. 3. Fixed to
the left-hand extremity of the shaft D? is a
spur-wheel . 28, which meshes with a pinion
27, fixed on the shaft D% A brake me: han-
ism is provided for the shaft D¥and will now
be described. (See Fig. 5.) Fixed on the
gear-wheel 281is a plate 33, and this plate has
pivotally connected to it three arms 32, actu-
ated by springs 34, and having shoes 31, re-
spectively, pivoted at their free ends. A
disk 30 is loosely mounted on the shaft and
alongside of the gear 28, the disk having an
outwardly e\tended flange embrdcm(r the
arms 32 and against the inner side of Wthh
the shoes 31 bear. The disk 30 by these
means may be fixed to the gear 28, and con-
sequently to the shaft D?; and the arrange-
ment of the parts is such that as the gear-
wheel 28 revolves with the shaft D3, under

the influence of the unwinding of the springs
29, the disk 30 and its flange will tend to
move with the shaft, the pawls positively en-
gaging the flange through the medium of the
shoes 31. 'When, however, the shaft D® and
the gear 28 revolve under the influence of
movement which winds the springs 29, the
arms 32 and their shoes 31 will not. effect a
positive connection between the disk 30 and
the gear 28. The purpose of this construe-
tion is to provide a brake which may be con-
tinually applied and which will hold the
springs 29 from unwinding, but which at the
same time will not prevent such revolution
of the shaft that may effect a winding of the
springs 29.

The brake proper, F, engages the flange of
the disk 80, and consists, as best shown in Fig.
2, of a'lever 37, fulerumed to a middle brace
38 of the frame B and having a rear portion
37% and a curved shoe portion 37°, the latter
bearing against the flange of the disk 30, and
being extended at its free end to form a mem-
ber 3: , formed with a slot 39, receiving the
antifriction-roller 40, carried on the forward
extremity 36* of the second brake member
36, the same being fulerumed ou a pin 41,
carried by the forward portion of the frame

‘B and having a rearwardly-projected shoe

portion 36° engaging the flange of the disk 30.

Connected to the forward portion 36* of the
member 36 is a wire or other flexible connec-
tion 42, the same being adapted to extend to
the forward upper portion of the bicycle-frame
and connected to the short arm of alever4s,
(see Fig. 6,) said lever being fulcrumed on a
sleeve 44, carried by the bicycle-frame. This
lever may be of any approved coustruction.
It will thus be seen that upon the tightening
of the brake members 36 and 37 the disk 30
will be locked with the same, and it will also
be seen that the shaft D? will be then pre-
vented from revolving to permit the unwind-
ing of the springs 29, so that such unwinding
can only take place upon the relaxation of
the brake F.

The before-referred-to clutch E is con-
structed similarly to the cluteh E, and its
purpose is to fix the sprocket-wheel 25 on the
shatft D?® when the shaft D? is revolving un-
der the influence of the unwinding of the
springs 29, for the sprocket-chain 24 only
transmits power from the springs 29, and
when the springs 29 are being wound the
sprocket-wheel 25 runs idly on the shaft D2

At the cluteh E' the disk 30, and that
against which the shoes 31 bear, is loose on
the shaft D? but at the clutch E the disk
thereof, which is a counterpart of the disk
30, is fixed to the shaft D? and the sprocket-

wheel is loose on the shaft, the sprocket-
wheel carrying devices similar to the arms
32 and shoes 31 of the clutch E'.

I'willnow describe the mechanism by which
the winding of the springs 29 is automatic-
ally stopped upon the completion of said op-
eration or by which it may be stopped at the
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desire of the operator. A disk 56 is fixed on
the shaft D3 and carries an antifriction-roller
57, adapted to codperate with a star-wheel 58,

the number of the teeth of which is equal to
the number of revolutions of the shaft D3
necessary to the complete winding of the
springs 29, so that as the shaft D3 revolvesin
the winding operation of the shaft it will im-
part a step-by-step movement to the star-
wheel 58, which will give the spindle 59, on
which said wheel is mounted, a complete
revolution for each winding of the springs
29. TFixed on the spindle 59 is a cam 60,
adapted to engage with an antifriction-roller
61, carried on a slide 62, movable in a guide-
way 63, formed at the forward portion of the
frame B, and pressed upward by means of an
expansive spring 60%, carried in the guide-
way. Moving with the slide 62 is a shifting
arm 65, which comprises an are-shaped shoe
65*, formed with a broad bearing-face eccen-
trie to the shaft D? and a shank 65°, adjust-
ably secured on the slide 62.

Fulecrumed on the frame B is a lever 69,
having pivotal and sliding connection with
the shank 65" of the shifting arm 65 and
having a flexible connection 70 attached to
its outer end. This connection 70 extends
to a suitable lever similar in location and
funetion to the lever 43. The parts above
described, exclusive of the lever 69 and the
connection 70, are so timed that when the
winding of the springs 29iscomplete the cam
60 will have been moved to press the slide 62,
and consequently the shifting arm 65, down-
ward- slightly below the position shown in
Fig. 4, which operation will disconnect the
mechanism which transmits to the shaft D3
movement for winding the springs 29, as will
be fully described hereinafter. This opera-
tion may also be effected by manipulating
the lever 69 through the medium of the con-
nection 70.

To make sure the operation of the devices
for moving downwardly the shifting arm 63,
Iprovide a supplemental step-by-step mov-
ing device comprising a disk 66, fixed to the
sh&ft D? and having a segment of teeth which
mesh with a similau sewment formed on the
disk 67, fixed to the spmdle 59. These parts
are so tlmed that they will upon the comple-
tion of the winding of the springs 29, move
the cam 60, so that the shifting arm 65 will
be moved downward. Itwill be understood
that these disks 66 and 67 operate concur-
rently with the operation of the star-wheel
58 and the disk 56.

In order to connect the gearing which trans-
mits the movement for Wmdmv the springs
29, I provide a shifting arm 73, comprising a
shoe 73° and a shank /d" which shank i is con-
nected to a slide movable in a guideway 71
and pressed by an expansive spring 72. The
shoe 75*is formed with a flange 74, projecting
outwardly therefrom and (leo eccentric to
the shaft D2
frame B and connected with the shank 73°,

A lever 75is fulerumed on the

as best shown in Fig. 4, the lever 75 being

provided with a connection 76, extending to
a third lever, which also is similar to the le-
ver 43 and by means of which and the con-
nection 76 the shifting arm 73 is manually
operated.

The clutch members 49 and 50 and their
attendant parts have been before described,
and the roller 55, which is connected to the
spindle 53, in turn connected to the slide 53*
and links 51 and 52, is adapted to engage with
the shoes of the shifting arms 65 and 73 and
to be moved in or out, according to the arm
which it engages. As the roller 55 revolves
with the wheel 46, if the shifting arm 65 is
moved to a downward position the roller will
engage the lower periphery of the shoe 65* of
said arm, and owing to the eccentric disposi-
tion of said shoe the roller will be moved in-
wardly, so as to move the links 51 and 52 in
a similar direction and release the pressure
with which the sections 49 and 50 bear against
the flange 47. When, however, the wheel
continues to move S0 as to move the roller 55
into engagement with the rear side of the
flange 74, as shown by dotted lines in Fig. 4,
the eccentric position of said flange will draw
the roller 55 outward and move the slide 53,
and consequently the links 51 and 52, in a
similar direction, applying the shoes 49 and
50 against the flange 47. It is thus apparent
that upon the completion of the winding of
the springs 29 the clutch members 49 and 50
will be automatically disengaged with the
flange 47 and the wheel 46 rendered loose

upon the shaft D? and also that when desired

the operator may draw on the connections 70
and produce this effect by manual operation.
Also it will be seen that upon the proper
movement of the shifting arm 73 by the hand
of the operator the flange 74 will be disposed
in the manner necessary to effect a forcible
engagement between the members 49 and 50
and the disk 48.

Having thus described the construction
and organization of my invention, I will pro-
ceed to explain the use thereof. Ass:umlnOr
that the parts are in the positions shown in
Fig. 1-and that it is desired to apply to the
chain 11 the power of the wound springs 29,
the brake ¥ should be released and (if the
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clutech-arms 49 and 50 had not been auto-

I20

matically operated to disconnect the clutch) .

the connection 70 should be manually oper-
ated to effect this disconnection, whereupon
the shaft D? will revolve, imparting to the
shaft D® a movement in the direction of the
arrow f, which will be transferred, through
the medium of the sprocket-wheels 23 and 25
and the chain 24, to the shaft D', causing said
shaft to revolve in the direction of the arrow

¢, it being understood that the sprocket-

wheel 25 revolves with the shaft D? only when
sald shaft moves under the influence of the
unwinding of the springs 29, and that when
the shaft D? moves to wind the springs 29 the
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sprocket-wheel 25 runs idly on the shaft D
Ifrom the shaft D’ the movement above ex-

- plained is transmitted to the shaft D in the

direction of the arrow 0, and from the shaft
D this movement is applied to the sprocket-
chain 11. The unwinding of the springs 29
may be stopped at any time by an application
of the brake I.

To wind the springs 29, assuming that they
havebeenunwound, the connection 76 should
be operated to force the cluteh-arms 49 and
50into engagement with the flange 47, where-
upon the revolution of the shafts D and D',
respectively, in the direction of the arrows D
and ¢ will' be transmitted to the shaft D?
through the medium of the gears 45 and 46,
the sprocket-wheel 25, as above explained,
running idly on the shaft D Irom the shaft
D? this winding movement is transmitted to
the shaft D? through the mediam of gears 27
The wind-
ing may be manually stopped at any time by
the operations of the connection 70 and is
automatically stopped by the mechanism
shown in the upper portion of Ifig. £ upon
the completion of the winding operation.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. Thecombination,withadriving mechan-
ism, a power-accumulator shaft, springs se-
cured to the said shaft, being coiled around
the same and attached to a fixed support, a
power-transmitting gearing adapted for en-
gagement with the driving mechanism, a
clutch-controlled gear carrvied by the accamu-
lator-shaft and in winding connection with
the transmitting-gear, a brake controlling the
said cluteh, and a second clutch connection
between the accumulator-shaft and the trans-
mitting-gear, the latter connection operating
to convey the power of the springs to the
transmitting-gearing and a third cluteh con-
nection whereby the springs may be wound
up by the winding mechanism as and for the
purpose specified.

2. Thecombination, witha driving mechan-
ism, a power-accumulating shaft and a sup-
port for the same, springs attached to and
coiled around the said accumulator-shaft, be-
ing secured also to the fixed support, and a
transmitting - gearing located between the
driving mechanism and power-transmitting
shaft and adapted for engagement with the
former, of a winding mechanism for the said
accumulator-shaft, the same consisting of a
gear fixed to the said shaft a cluteh loosely

- mounted on the saidshaft and connected with

60

the said gear, a brake adapted to hold the
cluteh stationary, and a connection between
thesaid gearandthe transmitting-gearing,the
brake being so arranged with reference to the
clutch that when the brake is released from
engagement with the clutch the springs will
act to turn the shaftand convey their power
to the transmitting-gearing, as and for the
purpose specified.

3. Thecombination,witha driving mechan-
ism, a power-accumulator shaft, a support
for the same, springs attached to and coiled
around the said shaft, being also secured to
a fixed support, and transmitting-gearing
adapted for engagement with the driving
mechanism and located between it and the
power-accumulator shaft, of a gear-wheel se-

cured on the accumulator-shaft; a clutch:

loosely mounted on the said shaft and com-
prising a shell, pawls in engagement with the
inner peripheral portion of the shell, and
spring-controlled arms pivoted to the said
pawls and pivotally attached to the said gear,
a connection between the said clutch-con-
trolled gear and the transmitting-gearing,
substantially as described, a brakeé compris-
ing two jaws, pivoted atopposite ends to sup-
ports, the jaws being adapted to clamp re-
spectively opposite portions of the shell of
the clutch, and a lever for controlling the
sald bralke, as and for the purpose specified.

4. Thecombination,with adriving mechan-
ism, a power-accumulator shaft, a support for

thesame, springs coiled around the said shaft;-

being attached thereto and to a fixed support,

a line-shaft having a positive gear connection .

at one of its ends with the accumulator-shaft,
and a clutch-controlled connection with the
transmitting-gear, of a gear loosely mounted
on the said line-shaft and in driving connec-
tion with the transmitting-gearing, a shell at-
tached tothe said shaft, segmental pawls piv-
otally connected to the gear and adapted for
engagement with opposite points on the said
shell, the free ends of the pawls being pro-
vided with pivotally-connected links having
sliding movement in the opening in the gear,
a friction-wheel carried by the connecting
pivot-pin of the said links, and a trip-arm
terminating in a shoe, adapted for engage-
ment with the said friction-wheel to force the
same inward, releasing the pawls from the
clutch and thereby causing the gear to turn
loosely on the said shaft to cease winding the
sald springs, as and for the purpose set forth.

5. Thecombination,withadriving mechan-
ism, a power-accumulatorshaft, a support for
the same, springs coiled around the said shaft,
being attached thereto and to a fixed support,
a line-shaft havinga positive gear connection
at oneof its ends with the accumulator-shaft,
and a clutch-controlled connection with the
transmitting-gearing, of a gearloosely mount-
ed on the said line-shaft and in driving con-
nection with the transmitting-gearing, ashell
attached to the said shaft, segmental pawls
pivotally connected to the gear and adapted
for engagement with the opposite points on
the said shell, the free ends of the pawls be-
ing provided with pivotally-connected links
having sliding movementin an opening in the
gear, a friction-wheel carried by the connect-
ing pivot-pin of the said links, and a trip-arm
terminating in a shoe, adapted for engage-
ment with the said friction-wheel to force the
same inward, releasing the pawls from the
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clutch and thereby causing the gear to turn-
loosely on the said shaft to cease winding the

said springs, and a trip mechanism operated

from the power-accumulator shaft and oper-

ating on the said trip-arm to force the latter

to an engagement with the aforesaid friction-

wheel, thereby automatically stopping the

winding of the springs, substantially as de-

seribed.

6. The combination, with a support, trans-
mitting-gearing journaledin the said support
and adapted for engagement with a power
mechanism, a power-aceumulator shaft jour-
naled in the support, springs aitached to the
said shaft, and coiled around the same, be-
ing also secured to the said support, a line-
shaft intermediate of the accumulator-shaft
and power-transmitting gearing, the said
shaft being geared at one end to the power-
accumulatorshaft in a substantially positive
manner, of a gear-wheel loosely mounted on
the opposite end of the line-shaft, having
driving connection with the transmitting-
gears, a clutch seeured to the said shaft near
the said gear, cromprising a shell, segmental
pawls pivoted at one of their ends to the gear-
ing, having engagement with the inner pe-
ripheral surface of the eclutch-shell, links
pivotally connected, and connected to the
free ends of the pawls, the connecting-pin of
the said links being passed through an open-
ing in the said gear and provided at its inner
end with a friction-roller, a trip-arm having
sliding movement on the frame, and pro-
vided with a semicircular shoe adapted for
engagement with the said roller, a disk at-
tached to the accumulator-shaft, provided
with an extension from its periphery, a star-
wheel engaged by the said extension, and a
cam operated by the said star-wheel to move
the shifting arm in a direction to engage with
the friction-wheel of the cluteh, thereby re-
leasing the gearcontrolled by the clutch from
engagement with the line-shaft and eausing
the winding action of the accumulator-shaft
to cease; as and for the purpose specified.

7. The combination, with a frame, trans-
mitting-gearing journaled in the said frame
and adapted for engagement with a driving
mechanism, a power - accumulator shaft,
springs coiled around the said shaft, being
secured thereto and to a fixed support, a
clutch-controlled connection between one end
of the power-accumulatorshaft and the trans-
mitting-gear, an intermediate line-shaft con-
stituting a portion of the said gearing, a gear-
wheel loosely mounted upon the opposite side
of the said shaft, a cluteh controlling the said
gear and comprising a shell secured to the
shaft, pawls engaging with the periphery of
the said shell, being pivoted at one of their
ends to the gear, their opposite ends being
connected by links, the connecting pivot-pin
whereof is passed through an opening in the
wheel and provided at its inner end with a

friction-roller, a trip-slide terminating in a

flanged shoe, adapted. to operate in the frame
and to receive npon the outer surface of its
flange the aforesaid friction-roller, applying
the pawls to the shell of the clutch, and a le-
ver for operating the said slide, as and for
the purpose set forth.

8. The combination with a frame, of a
spring-motor, a set of gearing for transmit-
ting winding movement to said motor, an ad-
ditional set of gearing capable of receiving
movement from the motor, two clutches re-
spectively capable of connecting and discon-

| necting the two sets of gearing, and means

controlled by the motor by which ane of said
clutches may be automatically disconnected
upon the completion of the winding of the
motor, substantially as described.

9. The combination with a frame, of a
spring-motor, a shaft driven by said motor,

‘a gear-wheel loose on the shaft, a clutch ca-

pable of connecting said gear-wheel with the
shaft when theshaft revolvesin one direction,
a second gear-wheel also loose on the shaft, a
second cluteh eapable of connecting the sec-
ond gear with the shaft, and a shifting arm
controlled by the motor and capable of oper-
ating the second clutch, substantially as de-

seribed. .

10. The ecombination with a frame, of a
spring-motor, means for transmitting wind-
ing movement to the motor, a clutch control-
ling said means,and meansautomatically con-
trolled by the motor for operating the clutch,
substantially as described.

11. The combination with a frame, of a
spring-motor, means for transmitting wind-
ing movement to the motor, a clutch control-
ling said means, a shifting arm capable of op-
erating the clutch and step-by-step-movement
transmitting mechanism interposed between
the shifting arm and the motor whereby the
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shifting arm is automatically operated, sub-

stantially as described.

12. The combination with a frame, of a
spring-motor, means for winding the motor,
a rotary clutch controlling said means, the
said cluteh having a radially-movable oper-
ating-wheel, two shifting arms eccentric to
the axis of the clutch and respectively capa-
ble of moving the operating-wheel toward or
from said axis, and means for operating the
shifting arms, substantially as deseribed.

13. In a clutch, the combination with a
shaft, of a wheel loose on said shaft, a clutch
member fixed to the shaft, a clutch-arm car-
ried by the wheel, a radially-movable slide
with which the arm is connected, and means
for moving the slide, substantially as- de-
scribed.

14. In a clutch, the combination with a
shaft, of a wheel loose on the shaft, two clutch-
arms carried by the wheel, a slide having a
toggle connection with the elutch-arm, a
clutch member fixed to the shaft and with
which the clutch-arms engage, anda mounted
shifting arm having a curved shoe eccentric
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to the axis of the wheel, the arm being mov-
able to engage and disengage the shoe with
the slide, substantially as described.

15. In a cluteh, the combination with a
shaft, of awheelloose on the shaft, two cluteh-
arms fixed to the wheel, aslide radially mov-
able on the wheel, a toggle-link connecting
each arm with the slide, and an operated
shifting arm eccentrically disposed to the axis
of the wheel, substantially as described.

16. The combination, with a frame, of a
spring-motor, movement-transmitting mech-
anisin connected with the motor, a cluteh con-
trolling said mechanism, means for operating
the clutch, and a step-by-step movement-
transmitting mechanism interposed between
the motor and the clutch-operating means,
substantially as described.

17. The combination with a frame, of a
spring-motor, movement-transmitting mech-
anism connected with said motor, a clutch
controlling said movement - transmitting
mechanism, a disk moving in unison with the
motor and having a projection thereon, a
star-wheel with which the projection period-
ically engages, a shifting. arm codperating
with the clutch, and means operating with
the star-wheel for moving the shifting arm,
substantially as described.

18. The combination with a frame, of a 30

spring-motor, movement-transmitting mech-
anism in connection with the motor, a clutch
controlling said mechanism, a shifting arm,
a disk moving with the motor and having a
projection thereon, a star-wheel periodically
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engaged by the projection, and a cam revolv- .

ing with the star-wheel and engaging the
shifting arm, substantially as deseribed.

19. Thecombination of twosets of mounted
gearing, a shaft continually geared with one
set and capable of being geared with the re-
maining set, a pivotally-mounted arm carry-
ing the shaft and means for locking the arm
at varying adjustments, substantially as de-
seribed.

20. The combination with aframe, of mech-
anism carried thereon, a shaft geared with
the mechanism, means for mounting said
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shaft to move in an are, an arm connected to -

the shaft, a shaft rotatable in the arm, and
a plate havinga curved slot fixed on the shaft,
the said slot receiving a part rigid with the
frame, substantially as described.
MARTIN J. McDONALD.
‘Witnesses:

J. FRED. ACKER,
A. A. HOPKINS.
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