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UNITED STATES PATENT of FICE 
2,511,908 

ENGINE STARTER, UNIT 

Water A. Forbess, Indianapolis, Ind., assignor, by 
mesne assignments, to The Marquette Metal 
Products Company, Cleveland, Ohio, a corpora 
tion of Ohio 

Application October 29, 1947, Seria No. 782,922 
(C. 192-42) 8 Claims. 

This invention relates to a spring clutch de 
vice designed to provide, for example, an in 
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 manip 
ulatable means. 
The invention further includes a special 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 
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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. i. Fig. 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 

l3 mechanism hereof. 
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 5 
is threaded to the top end of crankshaft , 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 4a 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 4 

is a hood or housing cap 0, secured to the en 
gine housing by bolts or other suitable means. 
A central boss portion 2 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 4 formed in the top surface of 
the nut 5. The starter wheel 20 is in the form of 
a sheave having a peripheral slot 2 to receive 
a pull cord or cable 22 which extends outwardly 
through a suitable aperture (not shown) in the 
housing cap 0 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 f3, 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 snap 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 



2,511,908 
3 

the snap ring 24. A lower end member 23' of 
the hub 23 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 a smooth, cy 

lindrical hardened external drum surface 25 hav 
ing approximately the same diameter as the drum 
surface of the nut 5. Outwardly from the hub 
the Wheel 2 is suitably formed to provide an at 
tachment, for a terminal eye 30 of a spiral re 
trieving spring 3 which has another terminal eye. 
on its opposite end attached in any Suitable man 
ner (not shown) to the housing. 10;. The spiral. 
Spring 3 returns the wheel 20 and cord or cable 
22 to initial inactive position after each starting 
operation. 

Bridging and Surrounding the drum portions, 
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. 4f which surround; the drun 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 or may be normally spaced therefron, as 
desired. In lieu of such attachment, or in ad 
dition thereto, as a suitable means for positively. 
connecting the clutch spring with the wheel. So 
that the Spring always turns therewith, the upper 
end of the spring may beformed into a toe t3.in 
Serted into an axial opening. 44; in the wheel 28. 

Lying outwardly of the clutch: Spring 40; and 
Supported for restrained rotation by the non-ros, 
tating drum surface 8 of the plate: member hub 
4 is an energizer member in the form of a sleeve 
50 having a top flange 5 resting on the top; edge 
of the plate member hiub 4a. The sleeve. 50 has 
at Smoothi external circular surface conforming 
to the drum surface 8 of hub 4a within which it is 
free to rotate. The lower end of the sleeve 5t) 
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 clutch-ener 
gizing 'friction means shown in Fig. 2 in the form 
of a generally curved leaf spring 55 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 explained 
The inner cylindrical surface. 56 of sleeve'. 50. 

retains the clutch spring against undesired out 
ward: uncoiling movement so that regardless of 
the amount of outward prestress, in thies clutch 
spring, the inner clutching surfaces 40a will.be. 
maintained very closely spaced radially with ref 
erence to the drum surface T'at all times: while 
the starter wheel;20%is not being operated and/or 
during normal operation of the engine. Thus 
the engine crankshaft is always free to turn by 
engine power in either direction without restraint 
by the clutch, yet the clutch is in readiness for 
immediate non-lagging 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 frictional drag thereon. With re 
lation; to; the inner surface 8 of the Stationary, 
hub member. Aa, the amountithereof being pre 
determined and governed by the design and re 
sistance to flexure on part of thie:Spring employed. 
The-spring 55 instead of being of the “Marcel' 

0 

4. 
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 
65 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 sufficient 
to, energizes 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 40 is wound in a direction 

such that when the wheel 20 is turned in the 
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necessary direction to start the engine, the re 
Straintimposed on the clutching coils 4 through 
the intermediary, of the spring 55, sleeve 50 and 
energizer toe 45 will cause the coils 4 to contract 
against the drum surface 7 progressively from 
the energizing end upwardly and along the Spring. 
This clutch spring energizing principle is well 
known in Spring clutches. The clutch is Self 
releasing (a) upon return rotation of wheel 29 by 
retriever Spring 3, (b) upon overrunning of the 
engine, shaft when the engine starts, and (c) as 
Will be more fully, explained, upon counter-rota 
tion caused by backfire of the engine. When the 
clutch Spring: is in gripping position, the coils 
thereof are out of contact with the inner Surface 
of the Sleeve 59 and in contact with both the drum 
Surfaces 7 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 
tion (clockwise, as viewed from the outer end of 
the crankshaft, in the structure illustrated) 
causes, immediate-gripping of the drum Surface 
7, so long as: tension is maintained on the pull 
cord .22. As. Soon as the engine starts to operate 
under its own power, the drum Surface 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 

oustorque is produced on the rotating clutch unit 
and starter, wheel 20 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 instantaneous jerk on the cable; and 
the resulting momentary slackening of pull by 
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 7 of 
the engine flywheel: 

Fig. 4. illustrates a modified form of engine 
starting mechanism embodying the invention and 
in operation and general construction is similar 
to the form according to. Fig. 1. Similar memi 
bers and parts are identified by the numerals 
heretofore given, the differences in construction 
being pointed out and described below. 
In the modified construction the starter wheel 

202 and the clutch mechanism...itself (except. for 
thieflywheelnut 05 which serves as the driven 
clutch drum): comprise a self-sustaining uni 
tary assembly which is piloted for operating lo 
cation solely, by the crank shaft, f, but is readily 
and bodily movable; for assembly and adjustment 
along the axis of the’, crank shaft. Attachinent 
of the unit in operating position requires no ple 
cision. machining operations in. Order to enable 
the engine and starter assembly to be substan. 
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tially completed with assurance that the princi 
pal clutch parts will be certain to be concentric 
aS required and fully operable without strain or 
Wear. 
The wheel bearing bushing 24 (essentially 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 stubshaft f3. As shown the lower, 
pilot end, of the stub shaft enters a bearing 
bushing 6 fixed centrally in the nut 05. The 
Wheel in turn through a depending circular hol 
low skirt or flange portion OO and inside lower 
Snap ring O2 engaged in a peripheral slot inter 
secting the inner bore lot of the flange, supports 
the working parts of the clutch unit. The bore 
Of contains, for easy rotation therewithin, a 

ring or sleeve 4 having circumferentially spaced 
tongues 08, the lower ends of which slidably rest 
on the Snap ring O2. The sleeve 04 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 sleeve 04 against turning relative to 
the engine housing a ring OT having upstanding 
tongues mating with those of the sleeve 04 as 
splines extends upwardly within the skirt por 
tion 00. The ring O7, below the skirt, has a 
radially extending arm portion i O9 (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 
04 supports the spring energizing and retaining 

sleeve 50 through contact with a top flange 5 
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 
f50 is flanged inwardly at 52 to provide 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 50 is grooved to receive a snap ring 
ff for holding the reactance ring for and its 
arm 09 in operating position and out of con 
tact with the engine flywheel. The spring re 
tainer sleeve 50 is peripherally grooved to re 
tain the drag spring 55 or 65 for operation as 
previously described and the clutch 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 
rangement 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 3 the top end of the stub shaft has a 
spherical formation 60 generally complementary 
to a socket 6 in a tubular metal part 62 having 
a head or flange formation 63 with a rotation 
preventing finger 64 thereon engaging a vertical 
slot in the bore 65 of the boss, 2 of the cover 
cap f 0. Surmounting the flange 63 is a stub 
adjusting plate 67 having a tongue and slot con 
nection at 68 with the spherical formation 160. 
The plate and flange may be secured together 
after assembly on the spherical end of the stub 
shaft, thus providing a universal adjusting head 
for said shaft. 

After proper manipulation of the adjusting 
head assembly f62-68 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 69 extending through an eccentric hole 
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6. 
in a decorative cover cap f 70 through aligned 
radial slots in the flange 63 and plate 67 into 
threaded engagement, selectively, with one of a 
Series of Openings f (one shown) spaced cir 
cumferentially about the boss 2 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 13 
firmly without imposing any bending strain on 
it, thus cooperating with the pilot bushing 6 
in holding the 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 gripping 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 energizing element 
herein represented by the sleeve 50 would lie 
inside the spring against a suitable non-rotating 
external surface portion of the engine assembly 
with the friction spring 55 or 65 interposed there 
between. 

I claim: - 

1. In a 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 
between 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 crankshaft, a driving member 
coaxial with and rotatable independently of said 
drum member, said mechanism comprising an 
overrunning, self-releasing spring 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 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, 
a 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 starting di 
rection of rotation thereof. - 

3. A clutch device adapted for use in an in 
ternal combustion engine starter mechanism haW 
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 end of the spring, thes latter having coils: 
telescoping but normally out of contact with the: 
drivendrum, a clutchienergizing; member adapted: 
to be supported for frictionally resisting rotation 
coaxially: with said; drum members by a non-: 
rotary member, said: energizing; member being 
connected to; an energizing portion of the Spring: 
in a nanner to initiate gripping of the driven 
drum member by the clutch spring consequent. 
upon-rotation of, the driving, drum member. in : 
the engine: starting direction of, rotation-thereof. 
Only; . . 

4. Aspring clutch device, comprising. a driving, 
drum; and a coaxial driven drum, both of circu 
lar cross section, means supporting. Said drums: 
for rotation.inedependently of...each other, a coiled. 
clutch spring; telescoping, both drums and driv 
ingly. anchored, 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, sleeves against free 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 con 
bustion engine having a crankshaft 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 clutch 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 turned in the engine 
starting direction. 

6. A starter mechanism for an internal com 
bustion engine having a crankshaft and sup 
porting housing, said mechanism comprising a 
circular nut threaded on the free end of the 
crank shaft, a circular non-rotating ring cons 
nected with the housing surrounding and in 
spaced relation to the nut, a starter wheelhiaving: 
a hub portion extending substantially into abut 
ment with the outer end of the nut and approx 
imately of the same diameter as the nut, a coiled 
clutch spring bridging the hub portion and riut, 
said spring being co-rotatively connected with 
the wheel and having clutching coils prestressed 
out of clutching relation to the nut, a sleeve 
mounted within said circular ring and connected 
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8. 
with the: opposite end of the clutch spring to 
energize said spring into clutching relation to, the: 
nut. when the wheel is turned in the engine start 
ing direction, and friction detent means between 
Said sleeve.and said circular ringlying and con 
tained in a continuous periphieral: groove in one 
of those elements, for resisting, rotation of said: 
sleeve; with relation to said ring. 

7. Amanual type starter mechanism for an in 
ternals, conbustion engine having a crankshaft 
aid supporting: housing, said mechanism comi 
prising a rotatable: starter, member, having a hub 
portion; a threaded stubshaft extending through 
the hub portion a bearing sleeve for the starter 
member on, the stubshaft threads and connected: 
to the 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: one end of the stub shaft, adjusting means, 
on the housing: connected to the stub shaft for 
holding it against turning, means providing a cir 
cular clutch drum; Surface. co-rotative with the 
crankshaft, a helical-clutch Spring connected at 
One end with thes starter, member and Surround 
ing but normally out of clutching contact with 
the drum surface, an energizer sleeve around-the 
clutch spring and connected to its opposite end, 
and means supporting the energizer sleeve for ro 
tation concentric withs, the clutch spring while 
frictionally restraining rotation of the sleeve to: 
cause the clutch spring to grip, the drum surface. 
when the starter. member is...turned in the engine 
starting direction: 

8. A starter: mechanism for an internal come 
bustion-engine havingia. crankshaft, and support 
ing housing, means providing, a circular clutch 
drum Surface on, and-concentrie, with the crank 
shaft, a stubshaft 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 concentric 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, 
ahelical, 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, energizing; means for the Spring connected to. 
its opposite. end and : operatively. associated fric 
tionally with the drum-member, for causing the 
spring- to grip said drum. Surface of said first. 
mentioned-means and turn-the crankshaft. 
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