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2,540,009 

SPRING CLUTCH MECHANISM AND 
ENGINE STARTER, UNIT 

Carl P. Pepper, Fainfield, Ind., assignor, by 
mesne assignments, to The Marquette Metal 
Products. Company, Cleveland, Ohio, a corpora 
tion of Ohio 

Application October 29, 1947, Serial No. 782,905 
(C. 4-7) 13 Cains. 

The invention relates to an improvement in 
Spring clutches and to an automatic engaging and 
retracting type starter unit for internal combus 
tion engines, thus indicating the general object. 
An object of this invention is the provision of 

a Spring clutch mechanism embodying driving 
and driven drum elements, a clutch Spring coop 
erating thereWith having a portion thereof nor. 
mally engaged with one of said drums and a sec 
ond portion normally disengaged from the second 
of said drums, and a load transmitting element 
co-rotative with one of said drums and having 
an energizing Connection with one end of the 
Spring whereby imposition of a certain torque 
thereon will cause the Spring to become in tight 
frictional contact with both of said drums. 
A further object is to provide in a mechanism 

as described above, means whereby upon impo 
sition of a large, i. e. overload, torque, a torque 
limiting, de-energizing operation of the spring is 
caused to take place, relieving the frictional con 
tact between the spring and one or both of said 
drums. , 
The starter mechanism unit disclosed hereby 

is of the automatic engaging and disengaging 
type wherein energization of a starter motor 
causes a pinion on the starter unit to ba moved 
from its normal idle position axially into mesh 
With a starter gear of the engine, whereupon the 
gear is rotated until the engine starts; and the 
starting of the engine then causes the pinion to 
be noved Out of engagement, with the gear to or 
toward the initial idle position. The automatic 
Operations result from abrupt start or change of 
Speed of rotation through inertia of the pinion or 
parts co-rotatively connected therewith in coop 
eration with a helical pinion-actuating means 
which, in the illustrated form, is a steeply pitched 
Screw thread couple. The torque-limiting clutch 
mechanism outlined above is used in the present 
Starter unit, to limit the starting torque which 
can be imposed on the pinion and gear teeth dur 
ing attempted starting and to perform other de 
Sirable functions referred to below. 

Specific objects hereof include provision of an 
in proved engine starter mechanism, including a 
Spring clutch, wherein if the usual starter pin 
ion and ring gear teeth collide end-to-end during 
the starting operation, a portion of the clutch 
Spring yields in a manner to enable cessation of 
meshing movement of the pinion. While continu 
ing its rotation until the pinion and gear teeth 
can go into mesh; an improved arrangement in 
which a portion of the clutch spring acts inde 
pendently of its associated clutch drum to pro 
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duce initial inertia-operation of the pinion to 
ward its engine starting position and subsequent 
ly acts as a torque sensitive element of the mech 
anism for torque limiting purposes; a starter 
mechanism wherein a portion of the clutch 
Spring and associated friction means operates to 
prevent creeping or jarring of the starter pinion 
out of its initial or idle position during normal 
operation of the engine; an improved arrange 
ment wherein a portion of the clutch spring acts 
to absorb shock when the engine begins to Op 
erate under its own power and throws the pin 
ion out of mesh with the engine starter gear and 
permits it to overrun after disengagement, and 
a simple readily-adjustable torque limiting mech 
anism for a starter unit of the type shown to 
protect the unit and the starter gear teeth 
against high impact load and/or in the event, the 
engine refuses to start or backfires during the 
starting operation. 
Other objects and features of the invention 

will become apparent from the following descrip 
tion of the preferred form shown in the draw 
ing, Wherein: 

Fig. 1 is a longitudinal sectional view of the 
starter unit with the starter pinion in retracted, 
idle position. Fig. 2 is a similar view showing the 
clutch spring and torque limiting mechanism 
assembly. Figs. 3 and 4 are respective end views 
of the assembly shown in Fig. 2. Fig. 5 is an as 
sembly view similar to Fig. 1 but with the starter 
pinion in driving position with respect to the en 
gine ring gear. Fig. 6 is an isometric perspective 
view of a clutch spring de-energizer sleeve of the 
clutch mechanism. 
The principal parts of the Starter mechanism 

shown comprise: a driving clutch drum member 
adapted to be secured conventionally as by a 

key 2 and cross pin 3 to a suitable starter motor 
drive shaft 4; a driven clutch drum member 5 co 
axial with the driving drum; a clutch spring 6 
in bridging relation to the drums; a starter pinion 
sleeve 8 slidable along the drive shaft and having 
a pinion 9 thereon at one end and a steeply 
pitched screw thread formation at the other 
end, and an actuator nut member 2 in the form 
of a sleeve having internal screw threads 3 mat 
ing the thread formation 0. 
The nut 2 is normally held in axially fixed po 

sition within the drum assembly by an openly 
wound coil portion 4 of the clutch spring which 
portion holds smooth faces of the nut and drum 
5 together as at . Additionally the pinion sleeve 
8 has a stop shoulder enlargement 5 Secured 
thereto conventionally as by screw threads 6 
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and key stakings 7, the shoulder being freely 
movable from the position thereof shown in Fig. 
i to the pinion-stopping position of Fig. 5 
wherein the shoulder 5 abuts a circular face 8 
formed inside the actuator nut and defining the 
inner ends of the actuator nut threads 3. 
At the inner end of the pinion-actuator nut 2 

and within the clutch drum is a clutch-spring 
deenergizer sleeve 20 which is splined to the 
actuator nut 2 by interfitting oppositely extend 
ing finger portions 2 and 22 of the nut and sleeve 
respectively, for enabling the nut 2 to move from 
its normal illustrated position against the axial 
stress of the open wound Spring coils E4 in event 
of mismating of the pinion teeth 9 with teeth of 
the cooperating ring gear G of the engine fly 
wheel. The splined connection 21, 22 forms a 
Spring de-energizing connection between the 
actuator nut and the end portion of the spring 
contained in the driving drum as will be more 
fully explained. 
The driven drum 5 is in continuously splined 

relation to the pinion 9 by reason of internal 
spline teeth 24 of the drum. 5, engaging the pin 
ion teeth so that the pinion is turned with suffi 
cient force for engine starting whenever the 
clutch is rendered operative. 
The clutch drums and 5 are maintained in 

light-abutment, free-running contact, at a 
stepped shoulder connection 25 of the drums, by 
a housing shell tube 26 which also assists, par 
ticularly in cooperation with the stepped shoul 
der 25, to retain a supply of lubricant within the 
clutch drum assembly. Inturned end fanges 2 
and 28 of the housing shell (flange 28 turned in 
during final assembly) abut associated end faces 
of respective drums and 5 in sufficiently light 
contact so as not to interfere with free relative 
rotation of the drums. The shell may be periph 
erally tight on One of the drums (e. g. 5) and 
loose on the other. 
The drums and 5 while shown of the internal 

or “pocket' type in reference to the clutch spring 
could, So far as operation is concerned, be of the 
"stud' type, i. e. arranged to be gripped and re 
leased by internal coil surfaces of the clutch 
Spring. 
The peripheral spring-engaging surface por 

tion 30 of the driving drum is tight on the asso 
ciated coils of the spring 6 and the engine-start 
ing direction of rotation of the drum (see arrow 
on shaft 4) is such as to tend to expand the 
Spring still more tightly in the drum. That di. 
rection of rotation requires a left hand wound 
Spring in the particular assembly shown. Slight 
ly enlarged diameter inner surface portions 3: 
and 32 of the clutch drums and 5 respectively 
(adjacent the joint 25) are normally in slightly 
radially spaced or non-gripping relationship to 
aSSociated spring coils 35a, and 35b. A further 
enlarged inner surface portion 33 of the driven 
drum 5 surrounds the openly wound coils 4 of 
the Spring. The clutching or load carrying coils 
35 of the Spring are principally those shown as 
closely wound. The openly wound coils 4 serve 
as a direct torque transmitting connection be 
tween the driving drum (through the load car 
rying coils 35 co-rotative thereWith) and the 
actuator nut by reason of a forwardly pro 
jecting toe 38 of the spring being seated with 
slight circumferential clearance in one of sev 
eral notches 37 of the forward flange portion 38 
of the actuator nut. 
The clutch Spring is preferably ground to cylin 

drical form from end to end, being rendered 
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4 
operative to engage the enlarged diameter drum 
surfaces 3 and 32 by radial expansion of the 
radially adjacent load carrying coils 35d and 35b 
when the open coiled portion is torsionally 
stressed, by load reactance, as will be presently 
explained, in the proper direction to expand the 
Spring. Such torsional stressing of the open 
Wound coils is limited to less than would be re 
quired to make those coils contact with the drum 
Surface 33 by the fact that as soon as the load 
carrying coils 35a, and 35b are expanded against 
the Surfaces 3 and 32 the load reactance forces 
Which caused the Spring to become expanded are 
shunted out of action by the operation of the 
clutch Spring When the latter connects the clutch 
drums together for co-rotation at surfaces 3 and 
32. The clutch spring is maintained by stress in 
the Spring in spaced relation to the actuator nut 
2 So as not to interfere frictionally with axial 
movement of the actuator nut when and if the 
pinion and gear teeth collide end-to-end. 
The spring de-energizer sleeve 20, the pre 

ferred form of which is clearly shown in Fig. 6, 
has a disc-like end Wall 40 centrally apertured at 
4f So that the sleeve may be held centrally of the 
clutch assembly by the drive shaft 4 extending 
through the aperture. The wall 49 has a plural 
ity of radially extending, circumferentially 
Spaced ears 42, in the same transverse plane for 
circumferential abutment selectively with a de 
energizer toe 45 at the rear end of the spring. 
The toe 45 normally is out of contact with cir 
cumferentially adjacent ears 42 but, for torque 
limiting, one of the ears is enabled to make de 
energizing contact with the toe 45 when the 
torque attempted to be deliverd to the starter 
pinion by the starter motor is sufficiently high to 
endanger parts of starter mechanism. Catacity 
adjustment for torque limiting will be explained 
below. 

Operation 

The starter motor drive shaft 4 in the par 
ticular assembly shown rotates, for engine start 
ing, in the direction of the arrow shown on the 
right hand end of the drive shaft, Fig. 1. Such 
rotation through the tight connection between 
the clutch Spring and drum f causes rotation 
of the openly wound coils f4 in the direction 
in Which the Spring is wound (left hand, in the 
present instance), causing the actuator nut f2 
to be suddenly rotated through the intermediary 
of the spring toe 36 and one of the notches 37 
in the actuator nut flange. Since the steeply 
pitched threaded connection at 3 is right hand, 
the pinion 9 is thereby suddenly moved for. . 
Wardly toward and into engagement With the 
ring gear G of the engine. The openly wound 
coils could not, without expanding into contact 
with the Surface 33 of the drum 5, turn the en 
gine fly-wheel through its gear G. The openly 
Wound coils expand slightly due to the resis 
tance to turning on part of gear G and in so 
doing progressively energize the Joad carrying 
Spring coils 35b and 35a, respectively into clutch 
ing contact with the drum surfaces 32 and 3. 
Thereafter, see Fig. 5, starting torque to the 
pinion 9 is principally carried through the clutch 
drum 5 and its Splined connection 24 thereof 
With the pinion. 
ASSuming the engine has started, the pinion 

sleeve will, by reason of the steep pitched 
threaded connection f3, be moved to its initial 
position, Fig. 1, until the rear end of the pinion 
abuts the forward face of the flange 38 of the 
actuator nut. If the impact force is great 
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enough, the nut will move rearwardly under the 
resistance of the openly wound coils 4 react 
ing against the flange 38 of the nut. Subse 
quent recoil of the spring will reposition the 
nut 2 as illustrated in Fig. 1. Thereafter the 
axial prestress of the openly wound coils 4 
against the flange 38 maintains friction pressure 
contact at 7 sufficient to prevent free relative 
rotation between the nut and drum, thereby pre 
venting Creeping or jarring of the pinion sleeve 
Out of the normal or idle position. The friction 
and pressure are insufficient to interfere with 
inertia actuation of the pinion into and out of 
starting position. Friction between the actua 
tornut and the drum 5 operates as just described 
because the pinion is splined to the drum 5. The 

0 

5 

pinion sleeve cannot, by imposition of a rela 
tively Small turning force thereon turn the drum 
5 relative to the actuator nut as would be neces 
Sary in order for the pinion sleeve screw threads : 
to unscrew from the nut toward the ring gear G. 

If the pinion teeth and those of the ring gear 
G. are not aligned when the pinion is inertia 
actuated into contact with the ring gear teeth, 
the openly wound coils 4 are axially compressed : 
momentarily while relative rotation of the pinion 
Sleeve and actuator nut 2 continues to take 
place. Winding up of the openly wound spring 
coils during the lost motion also absorbs shock 
and cushions the blow between the pinion and 
ring gear. When the pinion and gear teeth 
then come into alignment by further rotation 
of the pinion sleeve the axially stressed coils 4 
eXpand to cause the teeth to mesh. 
When the engine gear G returns the starter : 

pinion to initial position, rotation of the starter 
motor shaft at excessively high speed such as 
might damage the starter motor is prevented 
by the inherent overrunning operation of the 
clutch. That operation is due to de-energiza 
tion of the clutch spring from its forward end 
through operation of the openly wound coils 4 
in contracting the load carrying coils 35b then 
35a out of forcible driving contact with the re 
Spective drums. Continued contraction of the 
Spring a Way from the surface 30 of the drum 
causes the Spring to overrun in the driving 
drum. 
Upon imposition of torque in the normal start 

ing direction of Such magnitude as could damage 
the starter unit or the ring gear teeth, the few 
load carrying spring coils 35 b which are in en 
gagement with the driven drum surface 32 are 
designed to slip at a value well below the danger 
point. 
active position, the drum through the tight 
connection with the spring coils 35 therewith 
Causes relative angular movement between said 
drum and the actuator nut 2 in a direction to 
expand the openly wound Spring coils 4 through 
the Spring and actuator nut toe-and-notch con 
nection 38, 3. The relative angular movement 
(see Fig. 4), as determined by the amount of 
Overload torque and the torque capacity of the 
free spring coils 4, acting in parallel with the 
low torque capacity clutching cois 35lb as com 
bined torque-Sensitive means, causes the de 
energizer sleeve to be turned (through its spined 
connection with the actuator Jut 2) until the 
radial ear or flange of the de-energizer sleeve 
20 which is in trailing relation to the spring 
toe 45 in the direction of Winding of the spring 
(Figs. 2 and 4) comes into contact with said 
toe. Such contact causes progressive contrac 
tion of the Spring coils 35 away from the Sur 

Thereupon, assuming the pinion 9 is in 
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6 
face 30 of the driving drum until the spring coil 
assembly (coils 35) slips in the driving drum. 
Upon reduction of torque below overload a re 
verse relative rotation between the actuator nut 
and de-energizer sleeve takes place by re-expan 
sion of the openly wound coils f4, enabling the 
Spring coils 35 to re-expand into clutching rela 
tion to the driving drum. 
To adjust the torque limiting capacity of the 

unit at some point between the torque capacity 
necessary for engine starting and Such value as 
might damage a part of the mechanism, the de 
energizing sleeve 20 is positioned with one of its 
spring de-energizing ears 42 in predetermined 
position with relation to the spring toe 45, so 
that predetermined angular relative movement 
of the actuator nut and the driving drum can 
take place before de-energization of the spring 
coils commences to occur by reason of contact 
between said ear and the toe 45 of the spring. 
Through different angular spacing between the 
radial toe receiving notches 37 in the flange 38 
of the actuator sleeve, as related to the angular 
Spacing of the radial ears of the de-energizing 
sleeve, Small increment or vernier adjustment 
is possible. Such adjustment may be secured by 
providing, for instance, six equally spaced spline 
fingers on the actuator nut and de-energizer 
sleeve respectively, and a smaller or larger num 
ber (i. e. five or Seven) of notches in the actuator 
nut flange 38 for restraining the toe at the op 
posite end of the spring. Through selective posi 
tioning of the de-energizing sleeve with reference 
to the actuator nut as related to the position of 
the Spring toe 36 within the radial notches there 
of, torque limits may be adjusted as required. 
The torque limiting mechanism hereof is an im 
provement on or adaptation of the prior dis 
closures of William Carleton Starkey in one or 
more of the following Starkey applications: Se 
rial No. 508,601, filed November 1, 1943, now 
Patent No. 2,459,972; Serial No. 614,496, filed 
September 5, 1945; Serial No. 760,670, filed July 
12, 1947. 
I claim: 
1. A torque initing Spiring clutch mechanism 

corniprising two clutch druns and a ciutch spring 
bridging the druns and Inormally in tight fric 
tional contact with ore only of the drums, a load 
transmitting element, co-rotative With one of the 
druins and having an energizing connection with 
one end of the spring operative upon imposition 
of a certain torque on the load element to cause 
the Spring to become in tight frictional contact 
With both cf the drums, said load transmitting 
eleneit having a de-energizing connection with 
the opposite end of the spring operative upon 
in gosition of a greater torque on said element 
to iigit the torque tiar:Sinissible through the 
echanish. 
2. A torque limiting spring clutch mechanism 

comprising two clutch drums and a clutch spring 
bridging the drums and normally in tight fric 
tional contact with one only of the drums, a load 
transmitting element co-rotative with one of the 
druns and having a lost motion energizing con 
nection with the spring operative upon taking up 
of the lost motion and imposition of a certain 
torque on the load element to cause the spring 

it to become in tight frictional contact with both 
of the drums, said load transmitting element 
having a de-energizing connection with the spring 
Operative upon imposition of a greater torque on 
Said element to limit the torque transmissible 
through the mechanism. 
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3. A torque limiting spring clutch mechanism 
comprising aligned driving and driven clutch 
drums, a clutch spring having a coil portion nor 
mally frictionally and releasably engaged with 
the driving drum and a free coil portion normally 
frictionally disengaged from the driven drum but 
engageable therewith, a load element co-rotative 
ly connected with the driven drum, a clutch ener 
gizing connection between the load element and 
the free coil portion operative upon imposition 
of a certain torque on the load element to cause 
the normally free coil portion clutchingly to 
engage the driven drum for driving of the load 
element, and a clutch de-energizing connection 
between the load element and the normally en 
gaged coil portion operative upon imposition of 
greater torque on the load element to render the 
clutch mechanism ineffective to turn the load 
element. 

4. A torque limiting spring clutch mechanism 
comprising aligned driving and driven clutch 
drums, a clutch spring having a coil portion nor 
mally frictionally and releasably engaged with 
the driving drum and a coil portion normally 
in non-driving relation to the driven drum, a load 
element co-rotatively connected with the driven 
drum, a clutch energizing lost-motion connection 
between the load element and the Second men 
tioned coil portion operative upon imposition of 
a certain torque on the load element following 
taking up of the lost motion to cause the normally 
non-driving coil portion of the spring to drive 
the driven drum and thereby the load element, 
and a clutch de-energizing connection between 
the load element and the normally engaged coil 
portion operative upon imposition of greater tor 
que on the load element to render the clutch 
mechanism ineffective to turn the load element. 

5. An automatic engine starter unit comprising 
a driving clutch drum adapted to be secured to 
a starter motor drive shaft, a screw threaded 
starter pinion sleeve slidable along the drive shaft 
for movement of the pinion into and out of mesh 
with a gear of the engine, a Screw threaded 
pinion actuator sleeve mating with the thread 
of the pinion sleeve, a driven clutch drum slid 
ably keyed to the pinion sleeve in alignment with 
the driving drum, means to prevent axial separa 
tion of said drums, a clutch spring bridging said 
drums, having one end co-rotatively associated 
with the driving drum and its opposite end posi 
tively connected with the actuator sleeve for 
inertia, movement of the pinion into engine start 
ing position upon initial rotation of the driving 
drum by the drive Shaft, said clutch Spring being 
energized from its positively connected end into 
clutching relationship with the driven drum for 
imparting starting torque to the pinion con 
Sequent upon meshing engagement of the pinion 
with Such engine gear. 

6. The mechainism according to claim 5, where 
in the clutch string has an open wound coil por 
tion operatively in ahutinent axially of the spring 
With the actuator sleeve to hold the latter nor 
mally in axial abutment with the driven drum, 
and wherein the a2uato sleeve is axially inov 
able against the initial stress of the open wound 
coil portion to parinit, retraction of the pinion 
sleeve unitarily with the act1:3tor seeve in event 
of misrnating of pinion and engine gear teeth 
during the engine-starting operation. 

7. The mechanism according to clairn 5, where 
in the clutah spring has an open wound coil por 
tion axially prestressed against the actuator sleeve 
in a mannel to hold axially opposing faces of the 
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actuator sleeve and driven drum in frictional 
abutment normally resisting relative turning of 
the pinion sleeve and actuator sleeve through the 
intermediary of the driven drum but with in 
sufficient force to prevent inertia-actuation of 
the pinion sleeve during the engine-starting Op 
eration of the mechanism. 

3. The mechanism according to claim 5, where 
in the clutch spring has a coil portion normally 
in prestressed friction clutching relationship to 
the driving drum serving as the Sole torque trans 
mitting connection between the Spring and driv 
ing drum, and a torsionally flexible coil portion 
of the spring is circumferentially anchored to the 
actuator sleeve, the latter sleeve having a clutch 
e-energizing connection with said prestressed 

clutching coil portion operative to limit the driv 
ing force transmissible to the pinion through the 
driven drum by causing slippage between the 
driving drum and the clutch spring in event over 
load torque causes relative rotation between the 
driving drum and the actuator sleeve. 

9. The mechanism according to claim 5, where 
in the clutch spring has a coil portion normally 

is in prestressed friction clutching relationship to 
the driving drum serving as the sole torque trans 
nitting connecticn between the spring and driv 
ing drum, and a torsionally flexible coil por 
tion of the spring is circumferentially anchored 
to the actuator sieeve, the latter sleeve having an 
adjustable clutch de-energizing connection with 
said prestressed clutching coil portion operative 
to selectively limit the driving force transmis 
sible to the pinion through the driven drum by 
causing slippage between the driving drum and 
the clutch spring in event overload torque causes 
relative rotation between the driving drum and 
the actuator sleeve. 

10. In a spring clutch mechanism, a clutch 
drum, a rotary member coaxial with the drum, a 
clutch spring having clutching coils frictionally 
engaging the druin, Said Spring having at least 
one non-clutching but torque-Sensitive coil Se 
lectively and detachably connectable to the rotary 
member at one of a number of circumferentially 
spaced points around the member, a clutch de 
energizing member arranged to be moved into 
torque-limiting abutment relation to one of the 
clutching coils of the spring during relative an 
gular movement between the drum and rotary 
member, and a detachable spline connection be 
tween the de-energizing member and the rotary 
member arranged to enable a different number of 
angular adjustments to be effected between the 
de-energizing member and said one of the clutch 
ing coils from that enabled by the aforesaid selec 
tive connection. 

11. An engine starter clutch unit comprising 
aligned driving and driven clutch drums, the 
former adapted for connection with a starter 
motor drive shaft, a starter pinion sleeve Splined 
to the driven drum and having a serew thread 
portion, a drive nut, mating said portion for iner 
tia, actuation of the sleeve and mounted for lim 
ited axial movement relative to both drums, a 
clutch spring frictionally engaged with the driv 
ing drum for co-rotation therewith and engage 
able with the driven drum, said Spring having an 
open wound nonclutching torque-sensitive coil 
portion normally holding the drive nut, at one end 
of the limit of its movement while permitting the 
nut and sleeve to move bodily against the axial 
stress of the open wound coil portion, and a rota 
tively mounted spring de-energizer sleeve axially 
fixed in operative association with the driving 
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drum-engaged portion of the spring, the de-ener 
gizer sleeve having a splined connection with the 
nut for spring de-energizing operation by the 
nut, the nut being co-rotatively connected with 
a terminal part of the open-Wound torque 
sensitive portion of the spring and becom 
ing active to cause spring de-energization con 
sequent upon a predetermined angular relative 
movement of the driving drum and the nut. 

12. An engine starter clutch unit comprising 
aligned driving and driven clutch drums, the 
former adapted for connection with a starter mo 
tor drive shaft; a starter pinion Sleeve splined to 
the driven drum and having a screw thread por 
tion, a drive nut mating said thread portion for 
inertia, actuation of the sleeve and mounted for 
limited axial movement relative to both drums, 
a clutch spring frictionally engaged with the driv 
ing drum for co-rotation thereWith and engage 
able with the driven drum, said Spring having an 
open wound non-clutching torque sensitive coil 
portion normally holding the drive nut at one 
end of the limit of its movement While permitting 
the nut and sleeve to move bodily against the 
axial stress of the open wound coil portion, and : 
a rotatively mounted spring de-energizer sleeve 
in operative association with the driving-drum 
engaged portion of the Spring, the de-energizer 
sleevehaving a circumferentially adjustableSplined 
connection with the nut for adjusted spring de 
energizing operation thereby, a terminal part of 
the open-wound torque-sensitive portion of the 
spring being arranged for connection selectively 
with the nut at a plurality of points around the 
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nut different from the number of angular ad 
justments enabled by the spline connection, said 
mechanism becoming active to cause spring de 
energization consequent upon imposition of over 
load torque to the driven drum. 

13. A Spring clutch mechanism comprising two 
clutch drums, a helical clutch spring bridging the 
drums and with load-carrying coils normally in 
right frictional but overrunning contact with one 
of the drums and other load carrying coils out of 
contact with the other drum, a load transmit 
ting element co-rotative with one of the drums 
and having an energizing connection with one end 
of the Spring operative upon imposition of a cer 
tain torque on said load transmitting element to 
cause Said other load carrying coils of the spring 
to become in tight frictional contact with Said 
other drum, the Spring having a non-clutching 
torque-shock-absorbing portion between the nor 
mally non-contacting load carrying coils and said 
energizing connection. 

CARL P. PEPPER. 
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