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This invention relates to a spring clutch de-
vice designed to provide, for example, an im-
proved mechanism for effecting manual starting
of internal combustion engines of the type used
on small motor-boats and power machinery such
as lawn-mowers, cultivators, and the like, thus
indicating the general object hereof.

Another object is to provide a simple and effec-
tive one-way driving and two-way overrunning
clutch mechanism.

Hand starter mechanisms of the type shown
hereby comprise a drive wheel which may be in
the form of a sheave for a starting cord or chain
or may be a pinion in mesh with a starter gear
sector adapted to turn the engine crank shaft.
The wheel has a one-way driving (e. g. ratchet)
connection with the crank shaft for rotation
thereof in the engine starting direction only; and,
in more modern types, there is a retriever spring
for the wheel to return the cord, chain or other
operating means to initial position. The present
invention resides principally in the illustrated
clutch arrangement for associating the starter
wheel with the engine crank shaft while enabling
the crank shaft to overrun the wheel as the en-
gine starts and to become instantly released from
the wheel in the event of engine backfire, and also
to allow free return of the wheel to initial position
after each operation thereof. The above indi-
cates further objects hereof.

Other objects include provision of a self-re-
leasing overrunning clutch mechanism, partic-
ularly for engine starting purposes, wherein the
mechanism is a self-contained clutch. unit
adapted to be positioned and/or supported on its
working axis wholly by the shaft (e. g. engine
crank shaft) with which the unit is associated,
this phase of the invention including a simple and
effective means for adjusting the clutch mecha-
nism unit along the axis of such shaft to proper
operating position and locking it firmly in such
position by readily accessible and easily ma.nip'-
ulatable means.

The invention further includes a spemal adap-
tation of the clutch unit, according to the object
just outlined, for light duty internal combustion
engines (e. g. outboard marine type) wherein
certain necessary force reactance portions of the
unit may be secured to the engine housing by
light weight and simple attachment means re~
quiring no precision connections with such hous-
ing.

The present application is a contmuation-in-

part of my prior application, Serial No. 743,252

10

2
filed April 23, 1947, which application has been
abandoned in favor of the present one.

Other objects and features of the invention will
become apparent from the following description
of the preferred forms shown in the drawings.

In the drawings, Fig. 1 is a central sectional
assembly view of an engine showing only a por-
tion of the engine housing and crank shaft with
the starting mechanism hereof, in one form,
mounted thereon. Fig. 2 is a sectional view taken
on the line 2—2 of Fig. 1, TFig. 3 is a sectional
view similar to Fig. 2 illustrating a modified form
of friction spring. Fig, 4 is a central sectional
assembly view of ‘a modified form of the starting

15 mechanism hereof.
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Referring more particularly to Fig. 1, the
crankshaft | has a keyed attaching taper for
mounting a flywheel 2 thereon. The engine
housing embodies a flanged portion 3 upon which
is mounted an inner cover plate or spider mem-
ber 4, having a flanged hub portion 4a, and con-
centric of the crankshaft {. An attaching nut §
is threaded to the top end of crankshaft i, as
at 6, forming a part of the starter clutch mech-
anism. The nut 5 may have top spanner sockets
or other suitable means for engagement with a
wrench. The nut 5 has a smooth, hardened cy-
lindrical drum surface T which extends upwardly
within a smooth internal drum surface 8 formed
in the hub portion 4c of plate 4. These opposing
radially-spaced drum surfaces 7 and 8 are con-
centric with the crankshaft.

Mounted above and upon the plate member i
is a hood or housing cap 10, secured to the en-
gine housing by bolts 11 or other suitable means.
A central boss portion 12 of the hood rigidly and
adjustably carries a vertical pilot stub shaft or
pin- {3, the lower reduced end of which freely
enters a socket 14 formed in the top surface of
the nut 5.  The starter wheel 20 is in the form of
a sheave having a peripheral slot 21 to receive
a pull cord or cable 22 which extends outwardly
through a suitable aperture (not shown) in the
housing cap 10 and terminates in a suitable grip
or handle. ‘The wheel has a hub portion 23, the
upper main part-of which is centrally apertured
to receive the pilot stub shaft or pin i3, the latter
being  mounted in said aperture on a bearing
bushing 24 (cf. Fig. 4, part 24). The bushing 24
is secured in place in the hub by a shap ring 24*
and the bushing is internally threaded to the
pilot stub shaft for vertical adjustment of the
wheel by turning of the stub shaft as will be ap-
parent,. The bushing has a lower supporting
shoulder 24’ engaging: the wheel hub opposite
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the snap ring 24’. A lower end member 23’ of
the hub 223 may rest upon the top surface of nut
5 in light running contact therewith as deter-
mined by the adjustment of the stub shaft.

The wheel hub part 23’ provides & smooth, cy-
lindrical hardened external drum surface 25 hav-
ing approximately the same diameter as the-drum
surface 1 of the nut 5. Outwardly from the hub
the wheel 20 is suitably formed to provide an at-

tachment for a terminal eye 30 of a spiral re-
trieving spring 31 which has another terminal eye.

on its opposite end attached in any suitable man-

ner (not shown) to the housing. I8;. Therspiral.

spring 3! returns the wheel 202and cord or cable
22 to initial inactive position: after each starting
operation.

Bridging and surrounding the drunr portions: 7.
and 25 of the nut and starter wheel hub respec-
tively is a coiled clutch spring 40 which' is-nor--

mally prestrained into an expanded condition
such that the inside clutching faces 48a of the
spring coils 41 which: surround; the drum- 7: are
maintained: out of’contact: therewith:. The coils
42 - which surround the wheel hub drum: 25 may
be normally in:tight engagement with said drum
as:a: self<-energizing torque-transmitting-attach-

ment orr may be normally spaced therefrom; as

desired. Im lieu of such attachment, or in ad+
dition thereto, as:a suitablé means for- positively.
connecting the clutch spring with the: wheel so
that the spring:always turns:therewith; the upper
end-of the spring-may He:formed into a toe 43:in-
serted:info an- axial opening. 44:in the wheel" 20:

Lying' outwardly- of the clutch: spring 42 and-
supported for restrained rotation.by:thenon:ro=:

tating drum surface 8.of the plate: member hub
4:iis an energizer member in the form of a sleeve
50 having a top flange 51 resting on the top:edge
of>the plate member-Hub.4z. The sleeve: 50 has
a: smootH: external circular surface conforming

to the drum surface 8 of hub 4o within which it is'
The lower end’of the sleeve:50

free to rotate:
has-an inturned flange:52 providing an:axial sup-
port- for “the: spring- 40: and ‘is. provided' with a
radial notch, as at: 53 for-receiving an energizer
toe portion 45 of the clutch:spring:

A peripheral: slot 54 is- formed in the outer
surface of sleeve- 50 for receiving a- clutcli-ener-
gizing friction means shown in Fig. 2 in:the form
ofig generally curved leaf spring 5% of the “Mar~
cel” or-wave type. There may be more than one
such spring per starter assembly and the design of
spring: may be: modified‘as will be explaihed:

The: inner cylindrical surface' 58 of sleeve:5&
retains the clutch spring against undesired out-
ward? uncoiling- movement so-that regardless:of
the: amount: of ‘outward’ prestress. iy the- clutch
spring, the inner: clutching surfaces 40¢ will:be
maintained  very closely: spaced radially: with:ref<
etence’ to:the drum-surface: T at allitimes: while
the starter wheel:20%is-not:being operated and/or
during  normal® operation ‘of the: engine. THus
the engine-crankishaft:is always free to turn by
engine power in either direction without restraint
by the clutch; yet- the- clutch i$ in'readiness’ for:
immediate non:lagginhg: operation’ by: the wheel
20-in. the starting: direction. of rotation: thereof.

The spring- member or: members:55 located. in
the- slot’ 54 of the- energizer sleeve provides: or
provide: a: slight ‘frietional drag:thereon. with:re=
lation: to: the inner surface 8 of the:stationary:
hub member-4a, the amount:thereof  being pre=
determined and governed'by thesdesign andire=
sistanceto flexure on part of tHe:spring employed:

The-spring 55 instead:ofibeing: of the “Marcel’
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or wave type may, alternatively, be a normally
flat or somewhat bowed leaf spring which in op-
erating position is arcuately flexed as shown at
85 in Fig. 3 to secure the desired frictional drag
or braking action. The frictional drag exerted by
the spring (55 or 65) should be always sufiicient
to. energize: the- clutch but: so-limited as not to
overcome the return pull.exerted by the retriever
spring 20 upon de-energization of the clutch
spring and release of the engine shaft.

The. clutch spring 48 is wound in a direction

" such that” when the wheel 2§ is turned in the
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necessary- direction to start the engine, the re-
straint.imposed-on-the clutching coils 41 through
the intermediary. of the spring 58, sleeve 58 and
energizer-toe 45 will cause the coils 41 to contract
against. the. drum . surface T progressively from
the energizing end upwardly and along the spring.
THhis: elutch spring energizing principle is well
known in spring clutchies. The clutch is self-
releasing (@) upon return rotation of wheel 20 by
retriever spring 3!, (b) upon overrunning of the
engine shaft-when-the engine starts, and (¢) as
will be-more’fully explained, upon counter-rota-
tion-caused:-by backfire of the engine. When the
cluteh- spring: is- in gripping position, the coils
thereof are out-of: contact with the inner surface
of the sleeve 50-and in contact with both the drum
surfaces 7T and: 25: One or more of the clutch
spring coils adjacent the energizer toe .45 may be
reduced.-in-cross section; as by means of slotting
at 46; to.increase.the flexibility, hence delicacy of
operation:of the energizing. coil or.coils:

Rotation.of-the wheel. 20.in.the starting. direc-
tien. (clockwise. as. viewed from.the outer end of
the. crankshaft, in. the structure illustrated)
causes. immediate- gripping of the drum surface
1. so long. as.tension.is maintained on the puil
cord.22.. As soon as the engine starts to operate
under its.own power, the drum surface T over-
runs.the clutch spring, the latter being self-de-
energizing due to the outward prestress in the
coils 4{ and inherent tendency of the clutch
spring to release.load in one direction.

When engine backfire occurs, an instantane-
ous torque is prodiiced on the rotating clutch unit
and starter. wheel 28 in a direction contrary to
the.torque. being exerted by the operator on the
starter wheel, as through the. cord or cable 22.
An extremely strong operator is-incapable of re-
sisting the instantaneocus jerk on the cable; and
the resulting momentary slackening of pull hy
the operator is always of sufficient duration to
enable the clutch spring to be de-energized, i. e.,
to expand to its normal prestressed condition out
of gripping relationship to the drum surface T of
the-engine flywheel:

Fig, 4-illustrates: o modified: form- of engine
starting meclianism embodying the invention and
inoperation' and:general construction is similar
to the form according to- Fig: 1. Similar: mem-
Pers: and® parts-are identified: by the numerals
heretofore: given, thie differences in construction
being pointed out and described below.

In the'modified construction the starter wheel
20%' and: the-clutch: mechanism- itself* (except: for
the:flywheel nut® 105 which .serves as the driven
clutch  drum): comprise: a self-sustaining uni-
tary assembly-which is-piloted for-operatirig lo-
cation:solely: by the:crank shaft:l, but is readily
and bodily movable:for: assembly and’adjustment
along the-axisvof ‘the.crank shaft: Attachiment
of the unit in operating position requires no pre=
cision: machinihg operationsin. ordeér’ to: enable
the: engine: and‘ starter-assembly- to: be:substans
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tially completed with assurance ‘that the prinei-

pal clutch parts will be certain to be concentric
as required and fully operable Wlthout strain or
wear.

The wheel bearing bushing 24 (essent1a,11y the

same as in the previously. described construction)

determines the plane of operation of the starter
wheel through the connection. of ‘the ‘bushing
with the pilot stub'shaft {13. "As'shown the lower,
pilot end, of the stub shaft enters a:bearing
bushing 116 fixed centrally in the nut 105. 'The
wheel in turn through a depending circular hol-
low skirt or flange portion 100 and inside lower
snap ring 102 engaged in a peripheral slot inter-
secting the inner bore 101 of the flange, supports
the working parts of the clutch unit. The bore
{01 contains, for easy rotation' therewithin, a
ring or sleeve 184 having circumferentially spaced
tongues 108, the lower ends of which slidably rest
on’ the snap ring 102. The sleeve 104 is fixed
against rotation to serve as a counterpart for the
drum portion 4a of the plate or spider 4 of the
previously ‘described ' construction. * In order to
hold the sléeve 104 against turning relative to
the engine housing & ring (07 having upstanding
tongues mating with those of the sleeve 104 as
splines extends upwardly within the skirt por-
tion 100. The ring 1071, below the skirt, has a
radially - extending arm portion- 109 (partially

shown) which may be secured in any suitable’

manner, not necessarily rigidly; to any appropri-
ate part of the engine housing.

The top of the drum-forming ring or sleeve
104 supports the spring energizing and retaining
sleeve 150 through contact with a top flange 154
of said sleeve; and preferably the flange slightly
clears the adjacent overhanging wall or web of
the wheel 20’ to avoid frictional contact with the
wheel. ‘The bottom of the spring retainer sleeve
150 is flanged inwardly at 152 ‘to prov1de a bot-
tom support for the ‘clutch spring; the flange
being apertured to receive the energizer toe-45
of the spring. The bottom peripheral surface of
the sleeve 158 is grooved to receive a snap ring
fli for holding -the reactance ring: 107 and its
arm 109 in operating position ahd out of con-
tact with the engine flywheel.. The spring-re-
tainer sleeve 150 is peripherally grooved to re-
tain the drag spring 55 of 65 for operation as
previously described and the clutzh unit as a
whole functions as does the unit of Figs. 1 to 3.
The working parts are held concentrically of the
crank shaft by their mutually telescoping ar-
rangembnt as will be evident from Fig. 4. =

For the purpose of ‘adjusting the vertical posi-

tion of the clutch’ unit and to provide a lateral

support for the upper end’ portion of the stub
shaft 113 the top end of the stub shaft has a
spherical formation 160 generally complementary
to a socket 161 in a tubular metal part (62 having
a head or flange formation 163 with a rotation-
preventing finger 164 thereon engaging a vertical
slot in the bore 165 of the boss 12 of the cover
cap 10. Surmounting the flange 163 is a stub-
adjusting plate 167 having a tongue and slot con-
nection at 168 with the spherical formation 160.
The plate snd flange may be secured . together
after assembly on the spherlcal end of ‘the stub
shaft; thus providing a universal adjusting head
for said shaft.

After proper manipulation of the adjusting
head assembly 162—168 to secure free and effec~
tive operation of the clutch unit the stub shaft
is then locked in adjusted position as by a single
screw 169 extending through an eccentric hole
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6
in a'decorative cover cap 170 through aligned
radial slots in the flange 163 and plate {67 into
threaded engagement, selectively, with one of a
series of openings [Tt (one shown) spaced eir-
cunmferentially ‘about the boss 12 of the cover,
being located equal distances from the center of
the boss. 'The adjusting and locking arrange-
ment holds the top.end of the stub shaft 113
firmly without imposing any bending strain on
it, thus coopérating ‘with the pilot bushing 116
in holding thé wheel bushing 24 solidly in place.
The only wear in the operation of the starter is
between the bushing 24 and the starter wheel.

While ‘the clutch spring as shown is of the
internally eripping or contracting type, the ar-
rangement of parts may be reversed so that the
drum surface carried by the crank shaft lies out-
side the spring for expansion clutching action
thereof, in which case the energlzmg element
herein represented by the sleeve 50 would lie
inside the spring against a suitable non-rotating
external surface portmn of the engine assembly
with the friction spring 55 or 65 1nterposed there-
between,

I ¢laim:

. 1..Ina starter mechanism for an internal com-
bustion engine having a drum member fastened
to the engine crank shaft, a driving member co-
axial with ‘and rotatable independently of said
drum member, said mechanism comprising an
overrunning. self-releasing friction clutch means
operatively connected to the driving member and
normally out of contact with the drum but ar-
ranged to engage the same for starting the en-
gine, a rotatable clutch-energizing unit including
friction-operated rotation-restraining means co~
axially of said driving member, the restraining
means of the clutch energizing unit becoming
automatically. operative to render. the clutch
means effective consequent upon the driving
member being rotated in its engine starting di-
rection, the driving member, energizing unit and
clutch means being maintained concentrically of
the crank shaft principally by a pilot connection
hetween the driving member and the crankshaft.

2. In a starter mechanism for an internal com-
bustion engine having a drum member arranged
to turn the engine crank shaft, a driving member
coaxial with and rotatable independently of said
drum member, said mechanism comprising an
overrunmng self-releasing spring clutch means
operatwely connected to the driving member and
normally out of contact with the drum but ar-
ranged to engage the same for starting the en-
gine, a- rotatable clutch-energizing and clutch
spring-containing sleeve member coaxially of said
driving member, a non-rotatable sleeve member
telescoping -the first mentioned sleeve member
and forming a.radial bearing support therefor,
o peripheral channel in one of the sleeve mem-
bers and a normally non-circular leaf spring sup-
ported ‘in-and principally by the. defining walls
of the channel and operative to render the en-
ergizing sleeve -member. effective’ when the driv-
ing member is-rotated in the engine startmg di-
rectlon of rotation thereof.

- 3.-A clutch device adapted for use in an in-
ternal combustion engine starter mechanism hav-
ing a rotary driven drum member arranged to
turn the engine crank shaft and a coaxial driv-
ing drum member rotatable independently of said
driven drum member, said device comprising; a
coiled clutch spring with coils embracing the
driving drum member and anchored thereto at
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one: enid of the! spring;. the: latter- having: coils:
telescoping:but normully:out of. contact: with:the:
drivemdrunt, & clutchienergizing:member adapted:
tovbe supported-for frictionally resisting rotation:
coaxially: with said: drum: members by a non--
rofary; member;. said: energizihg: member being:
connected to:an:energizing:portion. of-the spring:
ifiy & manner to initiater gripping of the. driven.

drum' member- by- the: clutch: spring consequent:

upon- rotation: of the- driving. drum. member. in:
the -engine- startmg direction: of rotation- thereof.
only:.

4. A:spring: clutch- device.comprising. a driving,
drum-and a.coaxial-driven.drum, both of. circu-
lar cross section,.means. supporting. said - drums.
for rotation.independently of.each other,.a. coiled.
clutch. spring; telescoping .both-drums and. driv-
ingly. anchered. to the.driving.drum, said.spring.
having: clutching. coils. peripherally close to.but.

prestressed out. of clutching contact with. the.

driven:drum,.an.energizer.sleeve of circular form.
around.the.spring, telescoping the same and sup-
porting -all. the: coils thereof which.lie. adjacent
the driven drum concentric with the driven drum.
and out of contact therewith, said sleeve being
connected with.a terminal coil of the spring re-
motely. of. the. driving drum, and non-rotary.
means continually frictionally restraining the en-
ergizer. sleeve- against. fiee turning movement,
whereby the. sleeve acts to energize. the spring
into.gripping.contact with. the driven drum when
the.driving. drum. is. turned in.one direction but
the.driven.drum.is free to turn in either. direc-
tion unrestrained by. the clutch.

5. A- starter. mechanism for an internal com-
bustion. engine. having a crank .shaft and sup-
porting. housing, said. mechanism .comprising. a
circular. nut. threaded on the free end of the
crank. shaft, a circular member connected with
the: housing.in.a . manner to prevent.the member
from.turning, said member. lying in surrounding
and spaced.relation to the nut, a. starter wheel
having a circular hub. portion extending approx-
imately. into.abutment with the outer end of the
nut, .a coiled elutch spring bridging the hub por-
tion and nut, .said spring being connected at one
end to the wheel to turn always.therewith and.
having. clutching coils prestressed.out of clutch-
ing relation to the.nut, and a sleeve frictionally
mounted. within said circular member ‘and con-
nected with.the opposite end of the spring to
energize the spring into clutching relation to the
nut when the wheel is furned in the engine-
starting direction. '

6. A starter- mechanisnr for-an internal com-
bustion engine’ having’ a' crahk™ shaft and sup~-

_porting Housihg, said mechanism compnslng a
circular nut’ threaded on the free end of the
crank shaft, a circular non-rotating ring: con-
nected  with "the- Housing surrounding and' in:
spaced relation to the nut; a starter whicel 'Having:
a hub portion extendiiig substantially into abut-
ment with the outer-end of the nut and:approx-
imately of the same-diameter astHenut; a coiled
clutch:sprifig bridgihg the Hub portion and’ riut;
said® sprifig® beirig co-rotatively  connected with
the wheel and having clittching: coil$ prestressed
out of: clutehing relation: to the» nut; a sleeve
mounted within'szid circular ring:and connected.
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withn the: oppasite: end: of: the: cluteh: spring: to:
energize:said:spring into clutcliing:relation to:the:
nut - when the wheel is:turned in the engine start--
ing direction, and friction detent means between:
said sleeverand said .circular ring lying:and:-con-
taimed: in: & cortinuous: peripheral: groové :in-one-
of: those: elements: for: resisting rotation of said:
sleevé: with:relation:to said:ring..

7. A mranual: type starter mechanism for an:in--
ternal: combustion engine: having’ a. crankshaft
and? supporting: Housing, said mechanism com=
prisihg<& rotatable:starter member. having a hub-
portion: & threaded stub-shaft extending through’
the-hub portion; & bearing sleeve-for the- starter

' member-on the:stub:shaft threads and connected:

toitHe-hub so that axial movement of the sleeve:
axially: adjusts:the hub-in reference to the-crank-
shaft;.a pilot connection. between the stub shaft.
and: crankshaft:so: that the latter radially sup-
ports:orieerid .of-the stub shaft, adjusting means:
on! the: housing: connected: to- the: stub:shaft- for
holding it agginst-turning, means providing a-cir--
cular: clutclr drum: surface- co-rotative with: the-
crankshaft, & helical-cluteh. spring connected. at:
one end: with: the-starter: member and surround--
ing but nermally: out -of: clutching: contact- with-
the:drum:surface,; an-energizer. sleeve around-the.
cluteh spring and-connected to its-opposite end,
and means supporting.the-energizer sleeve for ro--
tation: coneentric: with- the: clutch spring: while-
frictionally restraining: rotation- of the:sleeve to-
cause the clutch spring to-grip.the drum surface.
wheir-the. starter- member is-turned in the engine
starting. direction:-

8. A-starter- mechanism: for an.internal com-
bustion.engine having:a. crankshaft.and. support-
ing housing;. means. providing. a. circular clutch
drum:surface on.and-concentrie. with-the crank-
shaft; a-stub:shaft adapted:for operative-engage-
ment with the orankshaft. for radial support,
means for connecting: the stub shaft to.the hous~
ing,. a-starter member rotatably carried by the:
stub shaft, a:circular- flange. on .the starter. mem-
beri coneentrie, with the. stub. shaft;. a. circular
drum member- radially- supported by: the:circular:
flange-and.adapted for. connection. to.the-hous-
ing: for preventing rotation of the drum member,.
ahelieal.clutch spring-generally-concentric with.
and normally out of contact -with.the drum-sur--
face. of: said first. mentioned means but friction-
ally-engageable therewith, one.end of the-clutch.
spring-being co-rotative with the starter member
in.the.engine-starting direction-of rotation there-
of, energizingrmeans for: the spring connected. to.
its- opposite.end:and: operatively. associated.fric-
tienally with.the. drum.member. for. causing the
spring- to gnp,saud drum. surface - of. said . first-
mentioned-means and turn.the crankshaft.
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