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11 Claims,

Our invention relates to improvements in start-
ing mechanism for internal combustion mobors.

Our objects are to provide an improved start-
ing mechanism promoting convenience and safety
in motor starting operations. :

More specifically stated, our objects are,—to
provide efficient and safe means Tor rotating the
crank shaft of the motor with the aid of redue-
tion gear mechanism, the driven member of which
is normally disengaged from the engine shaft
but automatically becomes engasged therewith
during operation of the starting lever; to provide
starting mechanism having reduction gears in
constant mesh and asscciated cluteh mechanism
in which a driving connection will be automati-
cally made with the engine shaft only .during
a portion of the movement of the lever in one
direction; to provide means whereby the start-
ing lever will be automatically returned to its
normal position if manuvally released when in
any other position; to provide reliable, positively
acting, throw-out mechanism for sutomatically
disengaging the drivén member of the starting

fires, 1. e., if the motor starts in the wrong di-
rection; and in general, to so organize a start-
ing mechanism that a motor may be easily and
safely started by mere reciprocation of a starting
lever ‘after proper adjustment of its ignition
switch and throttle valve, no manusal adjustments
or other attention being required to effect the
coupling of the starting mechanism to the motor
shaft at the proper time,

In the drawings:

Figure 1 is a front elevation of our invention,
showing the same applied to a motor casing.

Figure 2 is a side elevation of the same, with
parts hroken away and other parts illustrated in
vertical section.

Figure 3 is a plan view of the driven member
and associated parts, a fragment of the sector
gear being also illustrated, and the throw-out
cam dog heing shown in clutch disengaging po-
sition.

Figure 4 is 2 view showing the cam :dog in
rormal position and the sector gear in position
allowing the asscciated pinion to engage the
motor shaft.

Figure 5 is a side elevation showing s modi-
fication, wherein the throw-out cam dog is asso-
clated with 2 starting crank adspied to be di-
rectly coupled to the motor shaft. -

Tgure 6 is an enlarged fragmentary view of
the clutch, cam dog, and associated parts, with
porvicns shown in vertical section.

Figure 7 is a plan view of the parts shown in
¥igure 6, with a portion of the clutch housing
partially broken away.

Like parts are identified by the same reference
characters throughout the several views.

a
2

(01, 127—185)

In the structure shown in Figures 1 to 4, in-
ive, the crank shaft 10 of the motor is pro-
d with a clutch member 11 engageable by
WS 12 projecting from the side face of
2 pinion 13, slidably mounted on a supporting
stud shafs 14, whereby the jaws 12 may be car-

1

of cluteh member 11 by movement of the pinion
its stud shaft. The pinion may be rotated
a toothed sector 15 carried by an oscillatory
> shaft 16 to which the sector is fixedly
The shaft 16 has an arm 17 provided
with s socketed end portion 18 adapfed to receive
a rod 1% which serves as a lever to manually
oscillate the shaft.

The ‘extent of the sector 15 is such that it re-
mains in continuous mesh with the pinion while
the lever is being oscillated, and the pinion is of
sufficient width to allow it to shift on its stud shaft
into and out of clutch engagement with the mo-
tor shait while remaining in mesh with the teeth
of the sector. Therefore, during the movement
of the sector and its actuating lever in one direc~
ticn the pinion may be in clutch engagement with
the motor crank shaft for at least a portion of
such stroke, and during the return stroke the pin-
ion may be shifted on its stud shaft to release the
motor shaft.

In the construction illustrated, means are pro-
vided for holding the pinion out of engagement
with the motor shaft during the initial portion
of the actuating strcke of the lever and for re-
tracting the pinion from engagement with the
motor shaft during the final portion of the re-
tractive stroke, this being incident to the opera-
tion of the pinion actuating mechanism herein-
after described.

The shaft 16 is mounted in suitable bearings
20 carriaed by the frame bracket 21. This brack-
et has an upwardly projecting arm 22 to which
the stud shaff 14 is secured. A tension spring
25-is coiled about the starting shaft 16, with
one end anchored to the shaft or its arm 17 and
the other end attached to the frame brackst at
26 (Figure 2). This spring tends to swing the
starting lever to normal position, whereby if the
lever is manually released when out of such po-
sition it will be immediately returned to the nor-
mal position by the spring 25.

To automatically shift the pinion 13 into en-
gagement with the motor shaft, a compression
spring 30 is interposed between the pinion 13 and
2. hub 31 of the frame bracket arm 22, the pin-
ion being vrovided with a suitable hub to re-
ceive the other end of said spring whereby the
pinicn 13 will be urged by the spring in the di-
rection of the motor shaft clutch member 11.
The pinicn teeth and those of the clutch mem-~
ber 11 are of ratchet type, with oblique faces at
one side permitting independent rotation of the
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motor shaft in clockwise direction by pushing
the pinion outwardly to allow the points of the
teeth to clear.

Normally, however, the pinion is held in the re-
tracted position by a shoe 33, secured to the inner
side of the seclor gear 15 and provided with
an upwardly projecting flange-like portion In a
position to bear against the inner side face of the
pinicn 13 when in registry therewith. The shoe
has an extension 34 of its pinion engaging flange,
which diverges from the sector in the direction
of the end oppesite that which normally engages
the pinion, whereby, after the starting lever has
been swung to the left, (counter-clockwise), in
a motor starting stroke, the shoe 33 will first be
moved to the left as viewed in Fig. 4 far enough
to release the pinion and allow the spring 30 to
automatically move it inwardly to engage its
cluteh teeth with those on the motor shaft cluich
member. The cblique portion 34 of the shoe is so
disposed that upon the return stroke it will en-
gage the inner side of the pinion and force it out-
wardly as the sector approaches normal position,
thereby disengaging the pinion from the motor

shaft.
Back fire throw-out mechanism is also pro-
vided. The crank case 36 has a supporting pro-

jection 87 to which an oscillatory spring-actu-
ated cam dog 38 is pivoted. This dog is provided
with an arm 41 which bears obliquely against the
ends of the pinion teeth and slides across the
ends of the teeth when the pinion is being ro-
tated in a motor starting direction. The arm is
urged by the spring between the teeth, but owing
to its oblique position, it is pushed out from be-~
tween them during such rotation. But whenever
the pinion is rotated in the opposite direction, the
teeth engage this arm 41 and rotate the dog until
its cam surface 42 engages the pinion and pushes
the pinion outwardly to disengage it from the
motor shaft.

In the construction illustrated in Figures 5, 6,
and 7, the starting crank 19¢ is formed for direct
clutch engagement with the motor shaft. Its
shaft portion 16a¢ is supported by an arm 2la,
provided with a bearing member 20¢, and the in-
ner end of this shaft portion 16« is provided with
a cylindrical head 45 in which a plunger 48 is
socketed, this plunger having a projecting ratchet
tooth 12¢ adapted to engage between the teeth of
the motor shaft clutch member 11lg. The plung-
er 48 is provided with a laterally projecting pin
50 extending through a slot 51 in the wall of the
plunger socket, this pin preventing the plunger
from rotating in its socket.

A compression spring 52 is seated between the
piunger and the hase of the socket and tends to
urge the tooth 12a¢ in the direction of the motor
clutch member 1lg while allowing the tooth to
vield and pass over the ends of the clutch teeth
during retractive movements of the crank. The
portion of the head 45 through which the slot 51
extends has a fiat surface 53 to which a cam dog
38 is pivoted at 55. This dog has a ratchet
tooth 56 in position for engagement with ratchet
teeth 57 formed at the outer end of a sleeve-like
projection 374 which encircles the clutch member
11e and is attached to the wall of the motor crank
case, as indicated at 58. The cam dog 38a also
has an arm 60 which normally bears against the
pin 50 which guides the plunger 48.

It will be observed that the ratchet teeth 57 are
pitched in the opposite direction from those of
the clutch member 11la and the arm or tocth 56
of the cam dog is reversely pitched, whereby if
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the motor back-fires, thereby tending to rotate
the motor shaft and associated clutch member 1ig
in a counter-clockwise direction, the arm 56 of
the cam dog will engage one of the teeth BT and
the cam will be oscillated in a clockwise direction,
thereby causing its arm 60 to push agalnst the pin
50 and retract the clutch dog 12¢ by pushing the
plunger 48 into its socket against the resistance
of the spring 52. As soon as the cluich dog 12¢
is released from the testh of the clufch mempar
11l the crank will, of course, be released from
connection with the motor shaft.

1t will be observed that in the construction
shown in Figures 1 o 4, inclusive, the back-fiie
throw-out cam is supported from the crank case
of the motor, whereas in Figures 5, 6, and 7 it is
supported from the starting crank ghaft and the
asscciated ratchet is supported from the crank
casing. The principle of operation is substan-
tially the same, and in a broad aspect, onc is te
be regarded as the mechanical converse of th
other. In either case, the cam dog operates to
force a retraction of the starting crank, clutch
teath, or cluteh tooth, from the raotor shaft ratch-
et clutch whenever the metor shaft revolves in a
counter-clockwise direction, such as occurs when
the motor back fires.

We are aware that abttempts have heretofore
been made to provide throw-out cam dogs in a
somewhat similar organization to that illustrated
in Figures 5, 6, and 7, but we helieve we are the
first to provide a cam dog which can be relied
upon to positively retract or separate the clutch
members without injury to the operator. In both
forms of construction as illustrated herein the
engagement of the cam dog arin between the testh
from which the cam action is derived is positive
and certain in operation, although the arm freely
slides across the ends of the teeth when the motor
shaft is being revolved in the proper direction.
Also, in both forms of construction, the oscilla-
tion of the cam by the positively engaged arm is
certain to effect an instant and complete release
of the starting crank

An important feature of our improved thiow-
out mechanism includes the provision of raeans
for automatically and yieldingly urging the start-
er clutch member in the direction of the motor
shaft clutch member.

We claim:

1. The combination with a motor crank shaft
and associated motor clutch member, of a starter
shaft aligned with the motor shaft, a manually
rotatable one-way acting starter member movable
along the starter shaft into and oul of engage-
ment with the motor clutch member, means for
yvieldingly urging the starter membher in the di-
rection of the motor clutch member, a cam re-
sponsive to reverse rotation of the motor shafl
for retracting the starter member from the motor
clutch member, said cam having an actuating
finger adapted to normally bear obliguely against
the side of the starter member in a position to
be positively engaged thereby during reverse rota-
tion of the starter member.

2. The combination with a motcr crank shaft
and asscciated motor clutch member, of a starter
shaft aligned with the motor shaft, a manually
rotatable cne-way acting starter member movable
along the starter shaft into and out of engagement
with the motor clutch member, means for yield-
ingly urging the starter member in the direction
of the motor clutch member, a cam responsive to
reverse rotation of the motor shaft for retracting
the starter member from the motor clutch mem-
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ber, and a manually operable tosthed sector pro~
vided with a laterally offset shoe having a radially
extending flange adapted to move with & wedging
action upon the starter member to retract the
latter during final movement of the sector to nor-
mal position, said starier member having periph-~
eral teeth in continuous mesh with the manually
cperable toothed ssctor.

3. The combination with a motor shaft Pro-
vided with a one-way acting elutch member, of o
pinion having its axis aligned with that of the
motor shaft and provided with a counter-part
cluteh member, said pinion being axially movabls
along said axis to bring the cluteh mes int
and out of engagemsnt, a compression sp ng ar-
ranged to urge said pindon into cluteh engag-
ing position, and a manuslly operable gear mem-
ber in continuous mesh with said Binion and pro-
vided with a laterally offset shoe having a flange
brovided with an obliglie portion movable along
the side of the pinion occupied by the cluteh to
progressively retract the pinion during final mova-
ment of the gear member to normal position and
hold the pinion with the clutch members out of
engagement wien the gear is in normal nosition,
sald shoe being formed to release the pinion for
spring actuation after an initial motor starting
operation of said gear member.

4. The combination with a moter shaf pro-
vided with a cne-way acting clutch member, of a
pinion having its axis aligned with that of the
motor shaft and provided with a counter-pars
clutch member, said pinion being axially movy-
able along said axis to bring the clutch members
into and out of engagement, a compression spring
arranged to urge said pinion into cluteh engaging
position, a-manually cperable gear member in
continuous mesh with said pinicn and provided
with a shoe adapied to engage and retract the
pinion when the gear is in normal position, said
shoe having a radially extending fange movable
along the side of the pinion cceupied by the clutch
member during an initial movement of the gear
member- from normal position and having an
cbligue portion adapied to progressively refrach
the pinion during the final portion of the return
stroke of the gear member, and a throw-cut cam
responsive to reverse rotation of the motor shaft
for retracting the pinion againat the tension of its

ctuating spring.

8. In a motor starting mechanism, the com-
bination with a starting ninion provided with s
one~-way acting cluteh on its inuner side face, a
sector gear havi ¢ 1
said pinion and providsd wi
ing a radially extending 8
face of the pinicn at one ez o en-
gage and shift the pinion axially to cluich re-

tracting position when the gsar is approaching
nermal position, and mesns for automatbically

shifting the pinion in the other direction when
released by said shoe, togather with an sseill
cam provided with o cluich releasing |
having an arm in position for obliqus engage-
ment between the ends of the pinion teeth, where-
by the arm may slide across ends of the teeth
when the pinion is rotating in one direction and
be engaged between the teeth during relative ro-
tation in the other direction o swing the cam to
clutch releasing position.

6. In a motor starting mechanism, the combi-
nation with a starting pinion provided with o one-
way acting clutch on its inner side face, a sector

0ne
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gear having teeth in continuous mesh with said
pinion and provided with an offset shoe having
o radially extending flange oblique to the side
face c¢f the pinion at one end and adapted to en-
gage and shift the pinion axially to clutch re-
tracting position when the gear is approaching
nermal position, and means for automatically
shifting the pinion in the other direction when re-
leased by said shoe, together with a cam provided
with a pinion retracting face and having a tooth
in position for chligus engagement between the
ends of the pinion testh, to swing the cam to
clutch relessing pesition when the teeth act upon
said arm in one direction, said cam being pro-
vided with a soring adapied to urge the cam
2 in the direction of the pinion teeth.

7. In a motor starter, the combination with an
axially movable clutch pinion, of o pivoted knock
out cain having a cam actuating finger engage-
able between projeciions on said pinion relatively
movable and normaily oblique with respect to-said
cam, sald cam having a curved hody portion
adapted Lo be brought by said finger into pinion
shifting position when the normal dirvection of
pinion rotation is reversed.

8. In a motor starter, the combination with
a shiftable clutch pinion, of a knock out cam
pivoted to a relatively stationary support at one
side of the pinion and having a cam actuating
finger adapted to slide over the ends of the pin-
ion teeth whemn the pinion is actuated in one direc-
tion, a cam actuating spring for urging the finger
in the direction of the pinion teeth, said cam
having a curved body portion adapted to be
brought by the fingsr into engagement with the
side of the pinion to shift the latter into a clutch
releasing. wosition when the rotation of the
pinion ig reversed.

9. A motor starter having an axially shiftable

pinion provided with an associated clutch mem- -

ber engageable with a moter shaft, in combina-
tion with a sector gear for rotating the pinion,
a laterally offset pinion shifting member at one
end of the sector engageable with the pinion when

the sector is at and near its normal position and 1

a knock ocut cam provided with a one-way acting
cam actuating member adapted to swing the cam
into position for shifting the pinion to a clutch
retracting pogition when the rotary motion of
the pinion is reversed.

18, In a motor starter having a clutch member
provided with a clutch rotating pinion shiftable
o engage and retract the clutch member, a knock
out cam for shifting the pinion o cluteh retract-
ing position when the rotation of the pinion is
reverssd Ifrom normal direction and a one-way
acting cam actuating member integral with said
knock out cam responsive to reverse rotation of
the pinion.

1i. In a motor starter having a clutch mem-
ber previded with g clutch rotating pinion shift-
able to engage and retract the cluteh member, a
knock cub cam for shifting the pinion to chitch
retracting position when the rotation of the
pinion is reversed from normal direction and s
one-way acting cam actuating member integral
with gaid knock out cam and responsive to re-
verse rotation of the pinicn, said cam actuating
member comprising a finger positioned for nor-
mal sliding engagement between the ends of the
pinion teeth.

JOHN R. THONGER.
OSCAR DENKER.
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