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Speciﬁéation of Letters Patent.

Application filed January 5, 19131, Serial No. ‘600,901,

To-all whom it may concern : :
Be it known that I, Freperic S. Bacow, a

citizen of the United States, and a resident

of Middletown, in the county of Middlesex
and State of Connecticut, have invented a

new and Improved. Starter for Internal-.

Combustion Engines, of which the following
is a specification. .

My invention relates to the class of de-
vices employed for mechanically starting
or “cranking ” internal combustion engines,
and the object of my invention, among
others, is to provide a strong, durable de-
vice of this class, simple and compact in
form, and which will effectually perform
the operations required of it. :

Various other objects will appear from-

the following description..

One form of device in the use .of which
the objects herein sought to be attained may
be accomplished is illustrated in the accom-
panying drawings, in which— ‘ .

Figure 1 is a view in central section
through my improved. starter, on plane pass-
ing through the axis of the main shaft.  Fig.
2 1s a view in cross section through the same,
on plane located near the clutch. Fig. 8isa

view in end elevation. Iig. 4 is a top view..
Fig. 5 is a detail view showing the arrange--

ment and operation of a portion of the
clutch operating mechanism.

The device embodying my invention and

illustrated in the accompanying drawings
includes a frame which consists of a base 10
and a supporting plate 11.  The base is con-

structed of any suitable material and is pro--

vided with means for attachment as to the
frame of a vehicle,holes12 for the reception
of screws being shown herein. A tubular
drum support 13 extends from one side of
the base and a shorter extension 14 projects
from the opposite side of the base.” The sup-
porting plate 11 is formed. to provide a
space between it and the base plate, this
supporting  plate having feet 15 through

which bolts may extend to secure it to the

base plate.

A shaft 16 is mounted in the frame, ex-
tending completely through it, being pro-
vided with any suitable means, as a cou-
pling 17, for securing it to the engine ghaft
18 of an engine.
driving clutch member 19 keyed to the shaft
and a driven clutch member 20, mounted to

“be hereinafter described.

A cluteh composed of a.

. rotate freely upon a bushing 21 extending

through the frame is employed to connect
the engine to operate the mechanism as will
, A ratchet wheel
22 is secured to the outer end of the shaft 16.

A drum 23 is mounted to rotate freely

upon the drum support 13 and 2 main spring

24 is located within the drum, the inner end
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of the spring being secured to the support

13 and the cuter end to the drum. The
drum is held from rotating at certain times
as will appear from the following descrip-
tion by means of a starting rod 25 mounted
to slide in a lug 26 extending from the base
plate. This starting rod will have any suit-
able means for manually disengaging it
from the drum 23, as for instance, a con-
nection with a lever mounted in convenient
position on the frame of the vehicle, the

showing of this connection and lever being.

omitted as not essential to a thorough un-

. derstanding of the invention. The starting

rod is adapted to be interposed in front of
a nose 27 on the drum, to hold it against
rotation, a starting rod spring 28 thrusting
against a lug 29 from the frame being shown
herein as'a means for normally holding the
rod in the path of movement of said nose.

A starting plate 30 is secured to the starting

rod 25 in position to underlie a starting
lever 31 secured to the starting shaft 32,
bearing a pawl 33, adapted to engage the
ratchet “wheel 22 and normally held from
engagement - therewith bv means of the
starting shaft spring 84. The parts just
described are so positioned one with respect
to another that when the starting rod is
moved to disengage it from the nose 27 the
pawl 33 will be permitted to engage with
the ratchet wheel 22 under the force of the
spring 84 before the starting rod and nose
are disengaged, the ratchet wheel being in
such position at this time that the pawl
will readily engage it before the parts have
assumed position to cause the ratchet wheel
and pawl to bear one against the other.

A setting train of gears forms an opera-
tive connection between the drum and other
parts of the mechanism to place such other
parts in proper position to perform their
function. There is also a winding train of
gears for transmitting the force of the en-
gine to the drum 23 for the purpose of wind-
ing the main spring. It will be noted that

65

70

75

80

85

90

95

100

105




10

15

20

25

30

40

45

50

60

65

2

certain gears perform a function in both
trains, and such gears serving a double pur-
pose will therefore be considered herein as
a part of either train and as though sepa-
rate gears were supplied to perform the
double purpose.

The setting train includes a drum gear 35

secured to rotate with the drum 23, and con-

nected with a setting gear 86 by reducing
means consisting of a reducing pinion 37,
meshing with the gear 35 and secured to a

- setting shaft 38 to which shaft is also se-

cured another reducing pinion 39 which
meshes with the setting gear 36. This re-
ducing mechanism is for the purpose of en-
abling the drum 23 to make a sufficient num-
ber of turns to cause the engine to start be-
fore the setting mechanism is operated to
connect the drum with the engine shaft and
also to place the other parts in proper posi-
tion. The setting gear 36 bears a setting
pin 40 arranged to operate certain parts to
place them in proper position to perform
their function as will be hereinafter de-
scribed. '

The driving train includes a driving pin-

‘jon 41 secured to rotate with the driven

clutch member 20 and connected with the
drum gear 35 by means of a connecting gear
49 connecting shaft 43 and connecting pin-

ion 44. From this point the connection with

the drum gear 36 is through the reducing
pinion 37 hereinbefore described as included
in the setting train, this gear 37 meshing
with the connecting pinion 44.

The operation of the mechanism above de-
scribed is as follows :—1It being assumed that
the main spring 24 is under tension the start-
ing rod 25 is moved to disengage it from the
nose 27. Before such disengagement the
pawl 33 easily engages with the teeth of the
ratchet wheel 22, the latter being in position
to permit this operation. A further move-
ment of the starting rod disengages it from
the nose and the force of the spring starts
to rotate the drum in the directicn of rota-
tion of the hands of a clock. The pawl 33
is now forced tightly into engagement with
the teeth of the ratchet wheel which causes
the main shaft 16 to be rotated and thereby
the engine shaft to start the engine, this
operation of the engine mechanism to start
the engine being well known. ~As the drum
93 rotates to “crank” the engine rotation is
imparted through the drum gear 35 and re-
ducing pinions 37 and 39 to the setting gear
86. The reducing pinions are of such size
that the drum 23 and its gear 35 may have
several complete rotations while the setting
gear is making nearly a complete rotation.

The setting pin 40, carried by the gear
36 makes nearly a complete revolution, at
the end of its movement encountering the
bell crank lever of a clutch operating mecha-

nism -constructed as follows:—This bell
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crank lever is pivotally mounted on the base
10 and has a short arm 45 located in the
path of movement of the setting pin 40. The
other long arm 46 of the lever has an elon-

gated opening to receive a pin which con-

nects a sliding clutch bar 47 with said lever,
the ‘end of the bar being preferably forked
to receive the arm 46. This bar has a cam
48 arranged to operate a sliding clutch rod

49, and a shifting spring 50 is mounted on

the bar to hold it at one limit of its play
and with the clutch rod 49 in position to
hold the clutch members disengaged. A
clutch engaging spring 51 is employed to
force the clutch members into engagement,
as herein shown, this spring being mounted
on the clutch rod 49. A clutch lever 52 is
pivotally supported at one end by a lug
53 on the supporting plate 11, the opposite
end of the lever being attached to the clutch
rod 49, and the lever between its ends be-
ing connected by a slot and pin construc-
tion and a shoe 66 of well known form with
the driven clutch member 20, so that the
driven clutch member may rotate freely and
independently of said lever. :

From the above construction it will be
seen that as the setting pin 40 strikes the
short arm of the bell crank lever the clutch
bar 47 will be thrown against the tension
of its shifting spring 50 and the cam 48 will
be moved to position to permit the clutch
engaging spring 51 to throw the clutch mem-
bers into engagement.

The starting rod 25 is held disengaged
from the nose 27 on the drum 23 by a pin
54 mounted to slide in a lug 55 and the lug
26, and normally held with its end in a re-
cess in the starting rod by a spring 56. This

~pin is connected by a slot and pin construe-

tion with a starting rod releasing lever 57
pivotally mounted on the base 10. The free
end of this lever is lecated in the path of
movement of the starting rod releasing pin

58 borne by the long arm 46 of the bell 3

crank lever, and which may be the pin here-
inbefore described connecting such long arm
with the clutch bar.

It will thus be seen that as the bell crank
lever is thrown as hereinbefore described to
operate the clutch bar 47 the starting rod
releasing lever will be operated at the same
time that the clutch parts are thrown into
engagement. - The starting rod being thus
released is moved by the starting rod spring
into the path of movement of the nose 27.
At this time the drum will have completed
its “cranking” movement, having been
stopped by the mechanism as hereinafter
described, and during its movement in the
reverse direction to wind the spring the
nose 27 will force the starting red away
from the drum by means of the inclined face
at the back of the nose, the starting spring
immediately snapping the rod back into the
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path of movement of the nose. As the start-
ing rod 25 is moved to its normal position
in the path of the nose 27 the starting plate

30 encounters the starting lever 31, this.

however after the ¢ cmnlqncr” movement of
the drum has ceased. 1In this position the
teeth of the ratchet wheel are disengaged or
freed from pressure upon the pawl 33, and
as the starting rod continues its movement
the pawl is dlseno aged from the teeth of the
ratchet wheel so that there is no clicking
movement between the pawl and ratchet as
the latter is constantly rotated while the
engine is running.
The shifting spring 50 forms an impor-
tant part of the mechanism having a three-
fold function, to wit, to take the shock inci-

dent to stopping the rotation of the drum ,

under the force of the main spring, to store
power sufficient to throw the clutch parts
from engagement against the force of the
clutch engaging spring 51 and to return the
clutch bar 47 and the bell crank lever to
When the setting
pin 40 encounters the short arm 45 of the
bell erank lever during the “cranking” move-

ment. it will be observed that the drum has

considerable momentum gained from the
operation of the main spring 24 and which

is transmitted through the gears and pinions

to the pin 40. As the pin 40 comes in con-
tact with the short arm of the bell crank
lever its movement is resisted by the shifting
spring 50, which is of sufficient strength to

_resist this movement and gradually thr ough

the pin 40 to stop the movement of the drum.
This forms a cushion to stop the rotation of
the drum without severe shock. This com-
pression of the spring 50 and its retention in
a compressed state, as hereinafter described,
enables the force required to stop the rota-
tion of the drum to be transposed into power
that is stored in the spring, this power heing
afterward utilized to disengage the clutch
parts against the tension of the spring
51 which is somewhat weaker than the
spring 50.

The eng gagement of the clutch members
19 and 20, as hereinbefore described, brings
the winding train into operation, the driv-
ing pinion 41 rotating with the driven clutch
member 20 imparting movement to the drum
gear 35 through the connecting gear 42, con-
necting shaft 43, connecting pinion 44 and
reducing pinion 37 the latter meshing with
the drum gear 35. The drum i 1s thus Iotqted
to wind the spring 24, the nose 27 passing
the starting lever 25 as hereinbefore de-
seribed. When the drum is at rest the teeth
of the ratchet wheel 22 are in such. position
that the pawl 33 may be readily engaged
and disengaged therefrom. = As the Wmdlncr
train 1ncludm0' the reducing pinion 37 is
thus operated, “the reducing shaft to which
said pinion is secured is also rotated, driv-

S

ing the reducing pinion 39 and the setting
gear 36.  These gears and pinions are 80 con-
structed and timed that when the drum 23
has been rotated the required number of
times to wind the spring the setting gear
will have been rotated backwardly nearly a
complete rotation.

The clutch parts are held in engagement

only during the winding of the main spring
24, their 1elease being ‘effected by a clutch
bar holding pin 59 mounted in lugs 60 and
61 projecting from the base, said pin enter-
ing a recess in the clutch bar 47. The lug
61 may also afford a bearing for one end of
the clutch bar 47.. “A spring 62 forces the
pin 59 toward the clutch bar 47 and causes it
to engage the recess therein whenever gaid
recess and pin- register one with the other.
A clutch releasing lever 63 pivotally connect-

ed with the clutch bar holding pin 59 is
pivotally supported upon a pr 03ect1011 64
from the inner face.of the supporting plate
11. This lever has a clutch bar releasing
lug 65 projecting from one side into the
path of movement of the setting pin 40, and

76
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1t will thus be seen that as the settlng pin is -

returned to its normal position, as herein-
before described, just before it finishes this
movement it encounters the lug 63, thus
withdrawing the. pin 59 from enffaoement
with the clutch bar 47; allowing the latter
to be forced by the sh1ft]ng spring 50 to its
normal position of rest, this movement caus-
ing the cam 48 to force the clutch lever 52
(1ga1nst the tension of its spring 51 to disen--

gage the clutch membeérs 19 and 20 and thus

stop the winding operation. All of the
parts are now in their normal position of
rest ready to repeat the oper ation of “crank-
ing” the engine, winding the spring and re-

, settmcr the different mechanisms simply by

dlsengagmo the starting rod 25 from the
nose 27 as hereinbefore described. ,

The gear and pinion connection between
the setting pin 40 and the drum 23 accurately .
times the movement of one with respect to
the other, so that the number of rotations
to be m‘lde by the dlum in either direction
before such rotation is stopped by the action
of the setting pin is certainly determined.
In the construction of parts shown hersin
the drum makes substantnllv three rota-

tions (a trifle less) in its “cranking” move-

ment, and the same number to rewind the
spring.. As the setting pin controls the
amount of movement of the drum in both
directions and also the time of operation of
the clutch parts, the latter will be operated
to disconnect the winding mechanism at such
times as to bring no undue force upon the
main spring 24.

It is important that the clutch members
shall not engage until the spring 50 is fully

compressed, as otherwise a premature con-.

necting of the drum 23 through the winding
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train with the shaft 16 may cause the rota-
tion of the said drum to be suddenly stopped,
thus counteracting the force of the spring
50, preventing it from exerting its full func-
tion, and consequently. creating a shock on
different parts of the mechanism to their
detriment. In order therefore to avoid
such a result and enable the rotation of the

drum, caused by the expansion of the main

spring, to be stopped without shock and by
the interposition of a yielding element (the
spring 50) I form a recess 67 in the clutch
rod 49, in which recess the end of & clutch
rod holding pin 68 engages. This holding
pin is mounted to slide 1n lugs 69 projecting
from the front of the plate 10, (see Fig. 5
of the drawing), and a spring 70 forces the

.pin toward the clutch rod so that it will

enter said recess whenever the latter is lo-
cated opposite the end of the pin. A clutch
rod holding pin operating lever 71 is piv-
otally mounted on the plate 10, one end of
this lever pivotally engaging the holding

-pin and the other end of the lever being lo-

cated in the path of movement of a trip

pin 72 on the clutch bar 47. This pin is

so located that it encounters the lever 71
just at the time the bar is completing its
movement, so that the spring 50 is: fully
compressed, and the parts are also in proper
position to permit the clutch bar holding
pin 59 to perform its function before the
clutch parts are engaged. The pivotal con-
nection between the lever 71 and the pin
68 will be such as to permit the movement
of the outer end of the lever on the arc of
a circle without binding the parts.

It will be noted from the above deserip-
tion and the accompanying drawings that
the device may readily be attached to an
automobile by simply securing the base to
a frame part of the vehicle and connecting
the engine shaft with the main shaft of the
starter.  The latter may be provided if de-
sired with the usual crank for initially
starting the device, but this hasbeen omitted
from the showing herein as its construction
and operation will be readily understood,
the initial operation of the device being ac-
complished 1n the same way that an engine
is ordinarily “cranked”. Other means how-
ever for effecting this result may be em-
ployed, such as a winding arbor which may
be 1nserted in the recess 73 in the plate 10,
this- winding arbor bearing a pinion ar-
ranged to mesh with the connecting gear
42 and by means of which with compara-
tively little power the main spring may be
wound, the force required to thus wind the
main spring will be much lessened if the
clutch bar holding pin is tripped before the
winding operation begins, thus allowing the
shifting spring 50 to expand.

While 1 have shown and described here-
in a satisfactory form of construction em-

1,174,010

bodying my invention this may be changed
to a greater or less extent without depart-
ing from the spirit and intent of the inven-
tion, and. I do not therefore confine my in-
vention to a construction in exact accord-
ance with the showing herein. - ‘

I claim:— -

1. A base having means to removably se-
cure it in place, a rotary shaft mounted in
the base and having means for connecting
it with an engine shaft, a spring motor
mounted -on the base, means for connecting
said motor with its shaft when the Iatter is

stationary whereby the energy from the mo-

tor is imparted to the shaft to drive it,
means for connecting said shaft with said
motor when the shaft is active whereby en-
ergy is stored in the motor, means for dis-
connecting both of said connecting means
and means for releasing the drum,

2. A base having means for attachment
to an object and including a supporting
plate secured. to the base with a space be-
tween thé two, a drum mounted to rotate
on the base, a main spring operatively se-
cured within the drum, a shaft mounted in
the base in position for connection with the
shaft of an engine, means for connecting
the drum with the shaft when the latter is
inactive, means including a train of gears
mounted on the base and supporting plate
for connecting the drum with the shaft
when the latter is active, and means for re-
leasing the drum.

3. A base having a projection from one
side thereof, a drum mounted to rotate
freely upon said projection, a main spring
operatively secured within said drum, a
main shaft operatively mounted in the base,
means for connecting the drum with the
shaft when the latter is inactive, a clutch
having one member secured to the shaft and
the other member rotatively mounted with
respect thereto, means for connecting the
freely mounted clutch member with said
drum, means for operating the clutch and
means for releasing the drum.

4. A Dbase having a projection from one
side thereof, a shaft mounted to rotate in
the base, a drum mounted to rotate on said
projection; a main spring operatively lo-
cated within the drum, means for connect-
ing the drum to the shaft when the latter is
inactive, a clutch including a member. se-
cured to said shaft and a member mounted
to rotate independently thereof, a train of
gears to connect said independently rotat-
ing clutch member to the drum, means op-
erated by movable parts of the mechanism
for operating said clutch and means for re-
leasing the drum.

5. A base, a main shaft mounted therein,
a drum rotatively mounted upon the base,
a spring operatively mounted within the
drum, means for connecting the drum with
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the shaft when the latter is inactive, a clutch
member secured to said shaft, a codperative
clutch member mounted to rotate independ-
ently of said shaft, a clutch operating mech-
anism, a setting train of gears including a
member of the winding train operatively
connected with the drum and with the clutch
operating mechanism to operate the latter,
a winding train of gears connecting the in-
dependently rotatable clutch member and
sfud drum and means for releasing the drum.

6. A main shaft, a spring motor including
a drum mounted to rotate 1ndependent1y of
said shaft, ratchet teeth secured to one of
said parts, a pawl secured to the other part

~arranged to engage said teeth, means for

engaging and disengaging the pawl from
sald teeth, means for holding the pawl and
the teeth so that the pawl may be freely
operated and without pressure between the
teeth and pawl, and means: for tensioning
the spring-in said motor.

7. A base, a main shaft mounted on the

base, a ratchet wheel secured to the shaft,
a spring motor including a drum mounted
to rotate independently of said shaft, a pawl

~mounted on the drum to engage snid ratches

wheel, means for engaging and disengaging
the pawl from the ratchet wheel, means for
holding the pawl and the ratchet wheel so
that the pawl may be freely operated and
without pressure -between the teeth and
pawl, and means for imparting active move-
ment of the shaft to said drum.

8. A base, a main shaft mounted on the
base, a ratchet wheel secured to the shaft, a
spring motor including a drum mounted "t0
rotate independently .of said shaft; a pawl
mounted on the drum to engage said ratchet

) wheel, meang for holding the drum against

Iot‘Ltlon with the pawl in position to fleely

“engage said teeth, means for operating the

pawl, and means for tensioning the spring

- within the drum.

)45

)55

65

9. A shaft, a spring motor including a
drum mounted to rotate independently of

the shaft, a ratchet wheel secured to.-the
-shaft, a pawl mounted on the drum to en-

gage said ratchet wheel, movably mounted
means to hold the drum against rotation,
means movable with said holding means to
operate the pawl and to hold it from en-
gagement. with the teeth of the ratchet
wheel, means for fensioning the spring and

means connected with said shaft to be driven

thereby.

10. A shaft, a spring motor including a
drum mounted to rotate independently of
the shaft, a ratchet wheel secured to the
shaft, a pawl mounted on the drum, mov-

ably mounted means to hold the drum

against rotaticn, means positioned on said
holding means to operate the pawl to per-

mit engaoement of the ratchet teeth before .
the release of said holding means, means for .

‘the shaft,

]

tens1on1no the spring within said drum, and
means connected with said shaft to be dxlven
thereby. =

11. A shaft, a spring motor mdudmg a

drum mounted to rotate independently of :

the shaft, a ratchet wheel secured to the shaft,
a pawl mounted upon said drum to_engage
the ratchet wheel, movably mounted means
to hold the drum against rotation, means
mounted upon said holder to operate the

pawl before release of the holder and the
chum, a clutch including a member secured
to the shaft and a member mOunted to ro-
tate independently thereof, means for con-
necting the last mentioned clutch member to
the drum to wind the spring, and means for
operating the clutch.

12. A shaft, a spring motor including a
drum mounted to rotate mdependently of

the shaft, a ratchet wheel secured to the

shaft, a ]mwl mounted on the drum to en- -

gage said ratchet wheel, movably mounted
holchng means . to prevent rotation of the
drum, means positioned on the holding
means to operate the pawl before release of
the drum from the holding means, a clutch
including a member sectired to the shaft and
a. member mounted to rotate independently
thereof, connecting means between the last
mentioned clutch member and the drum to
wind the spring, and clutch operating means
actuated by movable parts of the mechfmlsm
to operate the clutch members.

90

18. A shaft, a spring motor including a '

‘drum mounted to rotate 1ndependently of

the shaft, a ratchet wheel secured to the

shaft, a Dan mounted upon the drum, mov-.-
ably mounted means for holding the drum

against rotation, means movable with said
holdm« means to. actuate the pawl and to
hold it normally disengaged from the teeth
of the ratchet wheel and to permit engage-
ment in the movement of the holding means

to release the drum, a clutch including one

member secured to the shaft and a driven
member loosely mounted with respect to the
shaft, connecting means between said driven
membel and the drum to wind the spnng,

-and means for operating the clutch.

14. A shaft, a spring motor including a
drum mounted to rotate mclependently of
a ratchet wheel secured to the

160

115

shaft, a pawl mounted- on the drum, mov-

ably mounted holding means to prevent ro-

tation of the drum, means for operating the

pawl, mechanically operated - means for
tempormly restraining the movement of
the holding means, means for releasing said

,restrammg means, a-clutch 1ncluchnrr one

member secured to the shaft and a driven
member movable “independently thereof,
connecting means between the driven mem-
ber and the drum to wind the spring, and
means. for operating the clutch.

15, A shaft, a spring motor including a
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drum mounted to rotate independently of
the shaft, a ratchet wheel secured to the
shaft, a pawl mounted on the drum to en-
gage the ratchet wheel, mechanically actu-
ated means for operating the pawl, movably
mounted means holding the drum against
rotation, means for temporarily restraining
the movement of said holding means, means
actuated by the movement of parts of the
mechanism to release sald restraining
means, a clutch including one member se-
cured to the shaft and a driven member
movable independently thereof, an oper-
ative connection between said driven mem-
ber and the drum to wind the spring, and
means operated by movable parts of the
mechanism for operating the clutch.

16. A shaft, a spring motor including a

drum mounted to rotate independently of

the shaft, a ratchet wheel secured to the
shaft, a pawl adapted to engage the ratchet
wheel, movably mounted means to hold the
drum against rotation, means for operating
the pawl, means for temporarily restraining
the movement of said holding means, a
clutch including a member secured to said
shaft and a driven member movable inde-
pendently thereof, clutch actuating mecha-
nism, a member connected with the clutch
actuating mechanism and with 'said re-
straining means and arranged to operate
the latter before the former, and connec-
tions between said drum and said member
to operate the latter.

17 A shaft, a spring motor including a
drum mounted to rotate independently of
the shaft, a ratchet wheel secured to the
shaft, a pawl mounted on the drum to en-
gage the ratcliet wheel but normally disen-
gaged therefrom, means for operating the
pawl, movably mounted means for holding
the drum against rotation, a clutch includ-
ing a member secured to the shaft and a
movable independently
thereof, clutch = operating - mechanism, a
member - connected to- actuate said clutch
operating mechanism, connections between
said member and drum to operate the
former by the movement of the latter,
means for temporarily positioning the
clutch operating mechanism to permit the
clutch parts to engage, and means actu-
ated by movable parts of the mechanism
for releasing said holding means.

18. A shaft, a spring motor including a
drum mounted to rotate independently of
the shaft, a ratchet wheel secured to the
shaft, a pawl mounted on the drum, means
for operating the pawl, movably mounted

‘means for holding the drum against rota-
tion; means for temporarily restraining -

movement of said holding means to engage
the drum, a clutch including a member se-
cured to the shaft and a driven member
movable independently thereof, clutch ac-
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tuating mechanism, a member connected
with the clutch actuating mechanism and
arranged to operate said restraining means
before the operation of the clutch, connec-
tions between said member and drum to
operate the member by movement of the
drum, means for temporarily holding the
clutch mechanism with the clutch parts en-
gaged, and means operated by  movable
parts of the mechanism for releasing the
clutch holding means after the operation of
the other parts.

19. A shaft, a drum including a spring
motor, means for connecting the drum to
drive the shaft, a clutch including a clutch
member secured to the shaft and a driven
member movable independently thereof, a
winding train of gears connecting the
driven member with said ‘drum, a setting
train of gears connected to move. with said
drum, a lever: operated by the setting train
of gears, movably mounted means to hold
the drum against rotation, means for tem-

_porarily restraining the movement of said

holder, cluteh actuating mechanism to be
operated by said lever in its movement,
means for -temporarily holding the clutch
actuating means in one position, and means
operated by movable parts of the mecha-
nism for releasing said clutch restraining
means. »

20. A shaft, a spring motor including a
drum mounted to rotate independently of
the shaft, means for connecting the shaft
and  drum to rvotate together, movably
mounted means for holding the drum
against rotation, a clutch including a mem-
ber secured to the shaft and a driven mem-
ber to rotate independently thereof, a set-
ting train of gears operated by said drum
and including a setting gear having a pin,
a lever mounted in the path of movement
of said pin, clutch operating mechanism
connected with said lever, and a winding
train of gears extending from the drum to
said driven clutch member.

21. A shaft, a spring motor including a

“drum mounted to rotate independently of

the shaft, means for conmnecting the shaft
for rotation by the drum, movably mounted
means for holding the shaft against rota-
tion, a clutch including a member secured to
the shaft and a driven member movable in-
dependently of the shaft, a setting train of

gears including a setting gear having a set- :

ting pin, a lever mounted in the path of
movement of said pin, clutch operating
mechanism secured to said lever, means for
holding the clutch operating mechanism
with the clutch parts in engagement, and a
rocker lever located in the path of move-
ment of said setting pin and connected with

“the clutch holding mechanism."

22. A shaft, a spring motor including a
drum mounted to rotate independently of
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the shaft, a ratchet wheel secured to the
shaft, a pawl mounted on the drum to en-
gage the ratchet wheel, movably mounted

means for holding the drum against rota-

tion, means for temporarily restraining said
holding means, a lever mounted to operate
said temporary restraining means, a clutch
including a member secured to the shaft and
a driven member- mounted to rotate inde-
pendently thereof, clutch operating mecha-
nism for operating said lever, a train of

ccluteh winding gears extending from- the

drum to said driven clutch member, a tramn
of setting gears extending from said drum
and including a gear having a pin travel-
ing in a path to strike said lever, meang for
holding the clutch mechanism with - the
clutch parts in engagement, and a rocker
lever inciuded in said holding means and
located in the path of movement of said
setting pin.

23. A shaft, a spring motor including a
drum mounted to rotate mdependenﬂy of
the shaft, means for connecting the shaft
for rotation by said drum, movably mounted
means for holding the drum against rota-
tion, means for temporarily restraining said
holding means, clutch mechanism including
a member secured to said shaff and a mem-
ber movable independently thereof, clutch
operating mechanism, means for tempo-
rarily holding said clutch operating mecha-
nism’ with the clutch parts in engagement, a
connection between said movable clutch
member and the drum for winding the lat-
ter, a setting train of gears connected with

the drum, mechanism arranged to be operat-

ed by said setting train, first to release the
drum restraining means, then to operate the
cluteh mechanism and then to release. the
clutch parts.

24. A shaft, a spring motor including a
drum mounted to rotate mdépendenbly ol
said shaft, means for connecting the shaft

and drum for operation one by the other, a:
member arranged to stop the rotation of the -

drum under the influence of its main spring,
means for storing the energy derived from
said stopping mtlon. and a member con-
nected to be operated from the force derived
from said energy.

25. A shaft, a spring motor mcludmg a
drum mounted to rotate independently of
said shaft, means for connecting the shaft
and drum for operation one by the other,
a spring arranged to receive the force of
the drum and to stop its rotation under the
influence of its main spring, means for
storing the energy derived from said stop-
ping actlon, and a member connected to be
operated by the energy derived from said
force.

96. A shaft, a spring motor including a

drum mounted to rotate 1ndependent1_v of

the shaft, means for connecting the shaft

7

and drum to. rotate together, a Wmdlng

train connecting - the drum and shaft, a
clutch connectmo the winding train 'and
shaft, a member to stop the rotation of the

drum under the influence of its main spring,.

means for storing in said member the en-
ergy derived from said stopping action, and
a clutch operating means connected with
said member to receive force derived from
said energy to operate the clutch parts.

27. A shaft, a spring motor including a
drum mounted to rotate 1ndependently of
the shaft, means for connecting the shaft
and drum to rotate together, a Wmdmg train
connected with the drum, a clutch connect-
ing the winding train and shaft, a member
movably connected with the drum, a bell
crank lever located in the path of movement
of said member to receive the force imparted
in stopping the movement of the drum and
a spring acting against the movement of
the bell crank lever. :

- 928. ‘A shaft, a spring motor including a
drum mounted to rotate independently of
the shaft, means for connecting the shaft
and drum to rotate tooether, a v "vmdmo train
connected with the drum, a clutch connect-
ing the winding train and shaft, a member
mombly connected with- the drum; a-bell

crank lever located in the path of movement

of said member to resist the force imparted
in stopping the movement of the-drum, a
spring acting ‘against the movement ot the

“bell crank lever, a-clutch operating mecha-

pism including a spring for forcing the:
clutch parts into engagement, and connec-
tions between the clutch operating mecha-

‘nism and the spring that acts against the

movement of the bell ecrank lever whereby
the clutch parts-are operated.

29. A shaft, a main spring connected with -

said ‘shaft, a drum connected with  said
spring, a ratchet wheel secured to said-shaft,
a pawl mounted on the dirum to engage the
teeth of said: ratehiet wheel, means for en-
ratchet wheel to rotate the shaft, means for
holding 'said- pawl dlsenfraoed from smd
teeth during rotation of the shaft, and
means for holdmn the drum against rota-
tion.

30. A shaft, a spring motor including a
drum mounted to rotate 1ndependently of
the shaft, means for connecting the drum
and shaft for rotation of the latter, a clutch
to connect the shaft and dirum to wind the
spring of the motor, a clutch operating mem-
ber, counections  between the clutch parts
and said operating member, connectors be-
tween said operating member and the drum
to operate the former by means 6f movemest
of the latter, and means for yieldingly re-
sisting the movement of said operating mem-
ber md thereby stoppmﬂ the movement of
said drum.

31. A shaft, a spring motor including a
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drum mounted to rotate independently of
the shaft, means for connecting the drum
and shaft for rotation of the latter, a clutch
connecting the shaft and drum to wind the
spring of the motor, connections between the
clatch parts and drum, a clutch operating

“member, connections between the clutch

parts-and said operating member, means for
holding said clutch operating member
against movement, connections between said
operating member and the drum to operate
the former by means of movement of the
latter, and means for releasing said clutch
holding means by movement of the clutch
operating member, and means for yieldingly
resisting  the movement of said operating
meinber and thereby to stop the movement
of said drum.

32. A shaft, a spring motor including a
drum mounted to rotate independently of
the shaft, means for connecting the drum
and shaft for rotation of the latter, a clutch

~connecting the shaft and drum to wind the

spring of the motor, connections between the

clutch parts and the drum, a clutch operat-

-~ ing bar, a clutch rod connected with the bar,
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a clutch rod holding pin holding the rod
against movement, and connections between
the bar and pin to release said clutch rod by
the movement of the bar when near the end
of such movement to effect the actuation of
other parts of the mechanism.

33. A shaft, a spring motor including a
drum mounted to rotate independently of
the shaft, means for connecting the shaft
and drum to rotate together, means connect-
ed with the shaft to operate the drum to

wind. the spring, means for yieldingly re- -

sisting the movement of the drum under the
influence of its main spring, and connections
between the drum and said yieldingly resist-
ing means to permit operation of the latter.

34. A shaft, a spring motor including a
drum mounted to rotate independently of

said shaft, means for connecting the shaft

and druom for operation one by the other,
said connection including a friction clutch, a
member arranged to be moved by the drum
under the influence of its main spring, and
connections between said member and the
clutch mechanism for operating the latter,
and whereby said member serves as a brake
to retard the unwinding movement of the
drum,

35. A shaft, a spring motor including a
drum mounted to rotate independently of
the- shaft, means for connecting the shaft
and drum to rotate together, an automati-
cally operated actuating member arranged
to act, when brought into operation, as a
brake to gradually retard the rotating move-
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ment of the drum under the force of the
spring and mechanism arranged to be en-
gaged by said actuating member to be oper-
ated thereby and thereby to retard the move-
ment of said operating member.

36. A shaft, a spring motor including a
drum mounted to rotate independently of
said shaft, means for connecting the shaft
and drum for operation one by-the other,
ancther connection between the shaft and
drum including a clutch, a member arranged
to stop the rotation of the drum under the
influence of its spring, means for storing the
energy from said stopping action, and a con-
nection between said storing means and the
clutch for operating the latter.

37. A shaft, a spring motor including a
drum mounted to rotate independently of
the shaft, means for connecting the shaft
and drum to rotate together, a braking mem-
ber, means - positioned for engagement by
said braking member to be operated thereby
and thereby to retard the movement of said

“braking member, and means for transmit-

ting the force of said spring motor to actuate
said braking member in the braking oper-
ation, ‘

38. A shaft, a spring operated drum rota-
tably mounted on the shaft, means for con-
necting the drum to rotate the shaft, a wind-
ing train to tension the spring in the drum,
a clutch connecting the winding train and
shaft, a spring connected with the clutch
parts to throw them into engagement, a
clutch actuating rod, a spring to move said
rod in one direction against the tension of

said clutch actuating spring, and a conneec-

tion between the winding mechanism and
said clutch actuating rod to receive the force
of the unwinding movement of the drum and
to move said rod in opposition to its spring
to tension the latter.

39. A shaft, a spring operated drum rota-
tably mounted on the shaft, means to con-
nect the drum to operate the shaft, winding

‘mechanism for said spring, a clutch connect-

ing the winding mechanism and shaft, a
clutch actuating rod, a spring to force said
rod in one direction, means for holding the
clutch with the clutch members disengaged,
means carried by said rod to disengage said
clutch holding means, a lever mounted to
operate the clutch actuating rod against the
tension of its spring, and a member carried
by the winding mechanism to operate said
lever.

FREDERIC 8. BACON.

Witnesses:
ArtaUR B. JENEINS,
Eva L. Sroucmron.

Copies of this pafent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D..C.”
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