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To all whom it may:- concern :

_Be it known that I, Lours A. Caserarn, a
citizen of the United States, residing at
Beverly, in the county of Essex and State
of Massachiusetts, have invented certain new
and useful Improvements in Starting De-
vices for Internal-Combustion Motors; and
I do hereby declare the following to be a
full, clear, and exact description of the in-

-3¢ vention, such’as will enable others'skilled in

the art to which it appertains to make and
use the same. ) _
‘The present invention relates to starting
devices for internal combustion motors, and
15 more particularly to devices of this charac-
ter which are emploved for starting auto-
mobile motors.
engines of this type to employ some means.
~which will enable the operator from his pe-

_9¢ sition in the seat to turn the motor over pre-

liminary to the starting of the same under
its own power. The starting devices at
present employed may be divided into two

classes, namely, those in which the prelim-

95 inary turn is imparted to the motor either
mechanically -or by introducing an explo-
give charge into the cylinder, which is ig-
nited in the usual manner, and those in
which the first turn is manually imparted

30 to the cramit shaft through a suitable, con-
trol mechanism. The first class of devices
are not certain and positive in their oper-
ation and are apt to fail when most needed,
in addition to being expensive and having

35 o more or less complicated construction,
whereas the second class of devices, though
comparatively inespensive and free from
complications, require so great a.manual
effort upon the part of the operator when

40 starting that they have few, if any prac-
tical advantages over the ordinary form of
starting crank. : )

The object of the present invention is to

provide a manually operated starting de-

45 vice for motors of this type which is simple
in construction and which may be operated
with facility to start the motor while the
driver remains seated. _

With this object in view, one feature of

50 the invention consists in the provision in a
device of this character having a manually
operated control of a one direction clutch
connected to the crank shaft of the motor
and connections between the control. and

55 clutch for multiplving the force applied to

the. control and for exerting an increasing
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It is desirable in starting-

- therewith.
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torque upon’ the crank shait with the ap-
plication of a constant force upon the con-
trol. . )
Still - further features of the invention g¢
consist in certain novel features of con-
struction, combinations and arrangements
of parts hereinafter described and claimed,
the advantages of .which will be cbvious to
those skilled in the art from the following gs
description. . v :
In the accompanying drawings illustrat-
ing the preferred form of the invention;
Figure 1 is a perspective view representing-
an elevation of a motor embodying the sev- y¢
eral features of the invention i1n their pre-
ferred form; Fig. 2 is a cross section updn
the line 2—2 of Fig. 3, showing the one di-
rection clutch for operatively connecting
the starting device and crank shaft of the yg
motor; Fig. 3 is a longitudinal section upon
the line 3—3 of Fig. 2 and illustrates the
clutch mechanism forming. a part of the
starting device; Fig. 4 is a detail illustrat-
ing the mechanism for preventing a reverse gqg
rotation of the starting device by the mo- '
tor; Fig. 5 is a detail illustrating theé con-
struction of the driving pawls carried by

“the motor crank shaft; Fig. 6 is a detail
? S

illustrating the driving ratchet and cam gg
carried thereby; Fig. 7 is a cross section
showing one of the clutch mechanisms;
Figs. 8 and 8 are details illustrating the
mechanism for varying the leverage in dif-

. ferent relative womitlons: and Fig. 10 i1s a
S 3 & 90

detail llustrating the norinal positions of
the cam, driving ratchet and pawls.

The lustrated. embodiment of the in-
vention is employed in connection with an-
automobile ‘motor’ of the usual type, indi- g
cated at 1, and consisting of four cylinders -
cast en bloc and having the usual timing
devices and other appurtenances connected,

In the present inveniion, any desired jg¢
number of turns may be imparted to the -
moter preliminary to starting under its’
cwn power by actuating a manual control
which is supported in a conveniently ac-
cessible position, enabling the motor to be 195
started while the operator remains in the
seat. . The dash of the machine is indicated
at 2 and a starting vod 5 extends through
the dash and iz provided with a control

“handle 6 which iz so positioned that it may yig

e readily grasped and manipulated by the
operator. The motor 1 is provided with the
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‘usual crank shaft 9 and a starting shaft §

which ordinarily carries the starting crank

is journaléd in the.frame 8 of the machine
-and connected with the erank shaft by the
‘mechanism hereinafter described. In order

to facilitate the actuation of the device and
minimize the danger of a backward. rota-

* tion of the motor, the starting handle 6 is
. pulled toward the operator when ‘starting

1o
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and if the motor fires prematurely and ro-

-tates in the reverse direction the starting

handle is merely. pulled out: of the hand of
the operator. without .doing other damage.

The starting shaft 7 is actuated by a drive
pulley 10 connected with the starting handle-

through a chain 11 fastened at one end to

‘the periphery of the drive pulley and at-its

opposite end to the hub of an idler pulley
12 The starting red 5 is connected to the

rim of the, idler pulley through a flexible.

cable 13, thus multiplying the force applied

to the pulley 10. To enable the shaft 7 to
‘be rotated. either by the drive pulley 10 of

~ the starting® device or by the usual crank

30

independently of one another, -the drive.

pulley is connected to the shaft 7 by a one
direction clutch mechanism. The pulley.10
is loosely journaled upon a sleeve 14 se-
cured to the shaft and is connected there-

with’ by a spring pressed. pawl 15 pivoted

at 16 in a recessed portion of -the drive
pulley and .engaging. with a- codperating

" ratchet tooth formed in the sieeve .14, as

" 40
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‘rim of the pulley

shown clearly in Fig. 7. In order to return
the starting device to its initial position
after the handle 6 has reached its Limit of
movement, a coiled spring 26 sarrounds the
shaft 7 and is respectively connected at its
opposite ends to the frame and the drive

pulley 10.° Although the drive pulley is

connected to the sleeve 14 through a pawl
15 the spring 26 serves to return the sleeve
as'well as'the drive pulley to its initial posi-
tion. It will be obvious that no great force
is required to.return these parts and the
spring 18 is of suflicient strength to retain
the pawl in engagement with the codperat-
ing ratchet tooth vpon the reverse move-

1ment of the pulley tending to throw it out.’

The starting rod 5 is guided by a sleeve 27
secured to the dash 2 and inclosing the rod

and - the initial position of the handle may
be varied lengthening or shortening the

cable 13 which is'secured at one end to the
12 and at its opposite end
to the starting rod through a threaded

“sleeve 18.
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When starting engines of this type, and
more particularly those having four cylin-
ders, it is only necessary to impart one quar-
ter of a revolution ‘to the crank shaft to
ignite the charge in the cylinder which is
primed. The cylinder in" which the ex-
plosion cccurs is on the compression. stroke
and as the engine is rotated. the c¢harge in

“erank shaft is rotated in

1,182,180

this cylinder is compressed, making it nec-

essary to exert a constantly greater pull
upon-the crank shaft until the highest point
6% compression is reached and the charge is
fired.. Thus when employing any device in
which the operator rotates the motor manu-
ally, the most difficult. part of the cranking

‘operation is at the end of the stroke just

prior to the explosion and when the starting
handle is in the most inconvenient position
to exert a strong pull thereon.. In the. pres-
ent invention, mechanism is provided for
exerting -a uniformly increasing turning

‘torque upon the crank shaft with the appli-

cation of a constant pull upon the starting
handie. In the illustrated embodiment of

the invention, one complete pull of the op--

erating handlé imparts one quarter to one

half a revolutien to the ¢rank shaft, which

1s ordinarily suflicient to explode the charge
in one of the cylinders. In order to uni-
formly increase the torque which is ex-
erted upen the crank shaft, an approxi-
mately elliptical cam 20 is secured to the
hub of the pulley 12 and is positioned in
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such a manner that as the pulley is revolved -

the end of the chain 11 winds about the pe-
riphery of the cam 20. |1t wiil be ncted
from an inspection of Figs. 8 and 9 that
the end of the chain is secured to the pulley
at some distance from its center and that as
the motor is gradually turned over; the
chain winds about the cam and the point of
application of the pull ‘upon the chain ap-
proaches the axis of the pulley, thus shorten-
ing the moment arm and causing the con-
stant force which is applied to the rim of
the pulley to exert a uniformly increasing
pull upon the chain which reaches its inaxi-
mum at a time when the piston iu the firing
cylinder-is at the top of the ‘compression
stroke. - After the highest point of compures-

sion has been reached in the cylinder the.

cam causes the point of application of the

pull to recede from the axis of the pulley,
lengthening the moment arm and increasing

the speed of rotation of the crank shaft
during th¥ Iast portion of the turn and just

pricr to fiving the charge which occurs with

a retarded spark cn the downward stroke of
the piston. - \ S
The starting shaft 7 is conneccted to the

crank shaft 9 of the motor by a one direc--

1

tion clutch mechanism which actuates the
crank shaft when the shaft 7 is turned in
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the proper direction to start.the motor and

which 1s released - automatically when the

by the motor. As stated previocusly, the

shaft 7 has a sleeve 14 secured thereon and °
this sleeve is provided with a ratches. 95

which forms the . driving member of the
clutch. - In this type of motor,
31 is secured to the end of the crank shaft 9

~and. this fan oullev’ constitutes tha ‘driven

the same direction-

a fan pulley-

130
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member of the ‘clutch and is conveniently
utilized to carry a series of pawls 32. These
pawls 32 are loogely journaled upon trans-
verse pins 33 secured in the fan pulley ad-
5 jacent its periphery and are normally held
i yielding engagement with the ratchet 25
by a plurality of springs 85, each spring
~ having one end passed through a hole in the
pin 38 and having its opposite free end
bearing upon the adjacent pawl 32. Each
~pawl 32 is slotted transversely where it is
journaled upon the pin 33 and the end of
the spring 35 which is fastened to the pin
" 1s received in the slot. Thus the springs
serve the double function of pressing one
pawl into engagement with the ratchet
wheel and retaining the adjacent pawl upon
its supporting pin 33. The illustrated em-
" bodiment of the invention is applied to a
20 four cylinder motor and the one direction
" cluteh is provided with four pawls and an
equal number of coGperating recesses formed
in the ratchet 25, the recesses being posi-
tioned in_such 'a manner that whenever the
starting device is actuated the highest point

1o
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of compression will come at a time when the -

chain 11 is positioned at the proper point
upon the cam 20. This portion of the op-
-eration will be clearly understood when it is
explained that the ratchet 25 is always re-
turned t0 the same initial position by the
mg 26 and that the crank shaft 9 and
s 32 carried thereby always stop in ap-
nroximately the same relation to the ratchet.
If by any chance the pawls 82 should not en-
“guage at the proper time with the codperat-
-ing recesses in the ratchet, the starting de-
vice will serve simply upon its first actua-
tion
relative position and the next actuation of
the starting device after the crank shaft is
positioned properly will turn the motor over
until the eharge is fired, the highest point of
compression coming at the proper time auto-
matically. ‘ ‘
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gine being communicated to the starting de-
vice, mechanism is provided for automati-
cally disconnecting the starting device from
the crank shaft if the normal direction of
rotation of the motor is reversed. The cam
plate 86 is loosely journaled upon the hub

50

‘of the ratchet 25 and is rigidly secured to a

cup-shaped ring 37 by a plurality of rivets
38. The ring 37 is yieldingly connected to
the ratchet 25 by a spring 40 received in an
annular slot formed in the ring and having
its free end engaging with the key 41 se-
cured in the sleeve 14 and projecting into a
recessed portion of the slot. The cam plate
- 86 is rectangular in form having straight
- faces and beveled or rounded corners which
‘are arranged to engage with a laterally ex-
tending shoulder 42 formed upon each of
85 the pawls 32. The initial position of the

60

to bring the parts into their proper:

In order to prevent a back kick of the en-

&

starting device is determined by a pawl 45
pivotally mounted upon a fixed shaft 46 and
held in engagement with a ratchet tooth 48
formed in'the periphery of the ring 87 by a

spring 47. When a charge in one of the cyl-

inders is fired prematurely or before the pis-
ton has reached the top of the compression
stroke, the motor is rotated in the wiong
dirvection, causing a rotation of the ring 87
counter to the direction of the arrow, Fig.
4, until the pawl 45 engages with the ratchet
tooth 48, when further movement of the
ring in this direction is prevented. The
continuing rotation of the crank shaft then
causes a velative movement of the ratchet 25
and.cam 36, forcing the pawls 32 out of en-
gagement with the codperating - ratchet
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teeth and causing the.cam and ratehet to .

assume- the relative position shown in Fig.
10. Thus with the present construction, the
starting device is automatically discon-
nected from the crank shaft when the di-
rection of rotation of the latter is reversed
without breaking or otherwise injuring the
starting device. :

Although at the normal speed of rotation
of the crank shaft the pawls are held out of
engagement  with the periphery of. the
ratchet owing to the action of centrifugal
force, yet at a low speed this force may not
be suilicient to retain the pawls entirely out
of engagement. To this end the ratchet 25
and cam 36 are normally positioned so that
a substantially unbroken cylindrical surface
is presented to the pawls when the starting
device is in its normal position. It will be
noted that when the starting handle 6 is re-
leased, the spring 26 rotates the pulley 10
and sleeve 14 counter to the direction of the
arrow, Ifig. 2, and through the spring 40 the
member 37 is votated inm a like direction.
When the pawl 45 engages with the codper-
ating tooth 48, rotation of the member 37
and cam 36 is stopped and as the spring 26
is of greater strength than the spring 40, the
rotation of the sleeve 1 continues until the
end of the spring 40 engages with the side of
the recessed portion of the slot opposite to
that shown in Fig. 4, in which position the
parts are normally retained. This position
of the member 37 and ratchet 25 is that
shown in Fig. 10, in which the beveled cor-
ners of the cam 36 are positioned opposite
cach of the recesses in the driving ratchet 23
to hold the pawls 32 out of engagement
therewith. If the crank shaft is now rotated
at a low speed so that the pawls ave not held

entively out of engagement with the driving

ratchet, the shoulders 42 will engage with
the rounded corners of the cam and ride

thereover, and before- the shoulders have

become disengaged from the cam the faces
of the pawls engage with the periphery of
the ratchet 25 between the recesses, thus
causing the pawls to ridé upon a substan-
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tially unbroken cylindrical surface without
clicking or other noise which would result
from ‘the dragging of the pawls over the
ratchet teeth.

5 The operation of the improved sbarmng
device' is as follows: The operator first
grasps the handle 6 and then with a constant
pull moves the handle toward him in a linear

- direction. . The movement -of ‘the handle -

- 10 serves 1n1t1‘1‘1y to turn the sleeve 14 and
- ratchet 25 without turning the cam 36, thus

,brmgmd the parts into the position shown'

in Fig. 4, after.which a further movement
of the handle turns the sleeve 14, ratchet 25

15 .and cam 36 as one.. This force is multiplied -

through the idler pulley- 12 and exerts a
. turning torque upon the crank shaft through
-the drive pulley 10 and one.direction clutch,
. .connecting the drive pulley with the crank

20 shaft, this turning torque constantly in-.
creasing as the pull upon the handle contin-
ues, until the highest point of compression .

is reached, when the explosion occurs, after
‘whith. the torque decreases. and the speed of
25 votation of the crank shaft incredses until

_ the charge is fired. When the explosion oc- "~

urs, the crank shaft rotates in the same di-
rection at a much higher speed-and the pawls

82 are automatically thrown ou{ of engage-

30 ment with the ratchet owing to the action of
~centrifugal force, the springs 35 being only
of sufﬁ(nent strenoth to press the pawls in-
~wardly when the mrts are at rest or rotat-

ing at a low speed. With this construction,. -

35 after the motor is started, the pawls are held
entirely out of enga,gement with the ratchst

avoiding the ensuing noise and wear: Whlch ]

would result if the pawls were caused to

drag over the teeth of the ratchet. If the.
10 charge is fired prematurely when starting

~and the motor is caused to rotate in the op-
posite direction, the ring 37 is locked and the
pawls are forced out by the cam 36, disen-

gaging the stftrtmo' device from: the crank.

45 shaft.
© Whileitis. prefemed to employ the spe01ﬁc
construction and - arrangement of parts

shown and described, it will be: understood :
that this constructxon and arrangement ig’
50 not essential except so fat as spemﬁed in the-
claims, and may be changed or modified.
without departing from the broader featuves -

of the invention.
The invention havmg been descmbed what
55 is clalmed ig—

1. A starting device for internal combus-
tion motors having, in combination,-a manu-
ally opérated control, a one direction clutch
adapted to be connected to the crank shaft

60 of the motory an idler pulley, connections be-
~ tween the rim of-the pulley and the con-
trol, a cam; and' connections between the

cam and clutch Whereby the constant force
"applied to the control is multiplied and an

increasing torque is exerted upon the crank

. shaft,

2. A startmg device for mternal combus-

-tion motors having, in combination, a start-

ing handle, a one direction clutch adapted to
be connected to the crank shaft of the motor,
a cam, a flexible connection between the cam

and st'lrtlnc“ handle to rotate the cam as
the starting Thandle is actuated and wind the
flexible connecuon abou\: the perlphery of
the cam.
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~and clutch, and connections between the eam -
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8. A starting device for r internal combus-

tien motors comprising a drlvmg ratchet, 4
plurality of pawls codperating theleW1th,
cam engafing with the pawlsand freely mov-

able in the nermal direction of rotqtlon of

the ratchet, and means for securing a rela-
tive rotation of the cam and driving ratchet
when the ratchet is furned reversely te its

normal direction of rota‘mon to cause the-

eam to remove the pawls from engagement
with the ratchet.

tion motors comprising a driving mtcnet a

pawl engaO'mO‘ theww#h, a cam plate en-:

4. A starting cLeV1ce for mternzu combas—'

85
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gaging with the pawl and au‘mgoq to dis- -

engage the pawl from the ratchet when
moved relative to the Iafcheu, means for
yieldingly connecting-the cam piate to the
ratchet £, and means for locking the cam plate

aﬂamSu movement when the ratchet is ro-

tated in one direction.

5. A starting device for internal combus-

95

~

tion motors comprising a handle which is - -

conveniently accessible to the operator, a
starting shaft, a one direction clutch adapt-
ed to connect the startmg shaft and crank

shaft of the motor, a drive pulley mounted
. upon the starting shaft, an idler pulley, a

cam secured to the hub ‘of 'the idler- puiley,

a flexible connection between the periphery.
- of the drive pulley.and the peziphery of the |
cam and a connection between the handle

and the rim of the idler pulley.

6. A starting device for internal combus-

100
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tion motors comprising a driving ratchet, a -

- plurality of pawls codperating *herewlth a

cam supported adjacent to the dmvmg
ratchet and normally codperating with the

driving ratchet to present a substantially-

115

Unbroken cylindrical surface to the pawls: *
when ‘the engine is rotating, and.’ means for

LOU IS A CASGRAI\T.
W itnesses:
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Gronee E. STEBBINS. i

. securing a 1el‘1t1ve movement of the cam .
and driving ratchet to atlow.the pawlq to
" enter the recesses in the ratchet.



