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8 Claims. (C). 185-41) 

This invention relates generally to attachments for ef 
fecting the starting of internal combustion engines, tur 
bines, machines or mechanisms and pertains more par 
ticularly to a device for storing energy derived from the 
engine crankshaft during power operation of the engine, 
turbine, machine or mechanism which may be selectively 
released for starting the engine, turbine, machine or mech 
anism when the same is stopped. 
A primary object of this invention is to provide an 

energy reservoir deriving its potential from the power of 
an internal combustion engine, turbine, machine or mech 
anism, means being associated with the reservoir for con 
verting the potential energy stored therein to physical 
motion of the crankshaft of the internal combustion en 
gine, turbine, machine or mechanism for starting the 
Sane. 

Another object of this invention is to provide a self 
energizing engine starter incorporating a spirally wound 
spring means operating through an overrunning clutch 
mechanism for imparting starting motion to an internal 
combustion engine crankshaft. 
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Another object of this invention is to provide an engine is 
starter in conformity with the foregoing objects which in 
corporates manual means for storing energy in the spirally 
wound spring as well as means for winding the spring in 
response to rotation of the engine crankshaft. 
These together with other objects and advantages which 

will become subsequently apparent reside in the details of 
construction and operation as more fully hereinafter de 
scribed and claimed, reference being had to the accom 
panying drawings forming a part hereof, wherein like nu 
merals refer to like parts throughout, and in which: 

Figure 1 is a vertical section taken through one form 
of the novel engine starter showing a portion of an in 
ternal combustion engine crankshaft to which the assem 
bly is drivingly attached; . 

Figure 2 is a horizontal section taken substantially along 
the plane of section line 2-2 of Figure 1 showing details 
of the spring release mechanism; 
- Figures 3-5 are enlarged plan views of the cam actuat 
ing mechanism of the assembly showing the same in sev 
eral positions during operation of the starter; 

Figure 6 is a perspective view of the hand crank utilized 
in manually rewinding the spring; 

Figure 7 is a vertical section taken through a modified 
form of starter assembly; 

Figure 8 is a horizontal section taken substantially along 
the plane of section line 8-8 of Figure 7 showing details 
of the spring release mechanism; 

Figure 9 is a vertical section of a portion of the starter 
assembly shown in Figure 7 showing the rewind clutch 
actuating assembly in the rewind position; 

Figure 10 is a horizontal section taken along the plane 
of section line 10-10 of Figure 7 showing details of the 
rewind mechanism on enlarged scale; 

Figure 11 is a vertical section taken substantially along 
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the plane of section line 11-11 showing the rewind pawl 
release mechanism; and 

2 
Figure 12 is a vertical transverse section taken sub 

stantially along the plane of section line 12-12 of Fig. 
lure 7 showing details of the overrunning clutch and the 
rewind clutch. 

Referring now more particularly to Figure 1, reference 
numeral 10 indicates generally a cylindrical housing mem 
ber which may be secured in any suitable manner (not 
shown) to the block portion of an internal combustion 
engine and which is provided with a removable end cover 
12. Reference numeral 14 indicates generally an internal 
combustion engine crankshaft while reference numeral 
16 indicates generally a fan belt pulley assembly which 
is secured as by the setscrew 18 to the crankshaft and in 
cludes the pulley sheave portion 20 and the overrunning 
clutch race portion 22 as well as the centrally disposed 
rewind clutch dog portion 24. A spring housing 26 is 
provided with the projecting hub portion 28 which is 
journaled within a corresponding hub portion 30 forming 
a portion of the housing 10 and the free end of this hub 
is provided with external threads for the reception of an 
inner race member 31. The ball bearings 32 are disposed 
between this inner ring and the previously mentioned outer 
race 22 and it will be appreciated that these races are 
constructed as to provide an overrunning clutch mecha 
nism the particular construction of which is not shown 
inasmuch as such mechanisms are conventional and well 
known in the automotive art. Sleeve 34 is freely received 
on a portion of the shaft 36 which is concentrically re 
ceived within the hub portion 28 and journaled therein. 
An outer end portion of the shaft 36 is provided with 

the gear 38 which is engaged by a pawl 40 pivotally re 
ceived on the pin 42 and urged by spring 44 to normally 
engage with the teeth of the gear 38 and prevent its ro 
tation in one direction while allowing its rotation in the 
other direction. A compression spring 46 is disposed be 
tween the end cover 12 and the outer end of the shaft 36 
to normally urge this shaft to the left in Figure 1 so that 
its inner end portion formed with the dog clutch teeth 47 
engages with corresponding teeth in the clutch portion 24 
of the pulley assembly 16. 
A flexible band 48 is wound in a coiled fashion about 

the sleeve member 34 and its inner end is secured there 
to as by the fastener 50 whereas the outer end of this 
spring member is secured by the fastener 52 to the hous 
ing 26, the housing being normally prevented from rotat 
ing when this spring is wound tight by engagement of 
the latch member 54 with a projection 56 on the spring 
housing. In this regard, it will be noted that the shaft 
36, and consequently the sleeve 34 in a manner herein 
after set forth, are prevented from rotation under action 
of the spring member 48 by reason of the engagement of 
the pawl 40 with the gear 38 to which the shaft 36 is 
rigidly secured. 

Referring now more particularly to Figure 2 as well as 
Figure 1, it will be seen that the housing member 10 is 
provided with a rigid angle bracket 58 and a similar 
bracket 60, the two being vertically spaced as shown, 
and it will further be seen that the intermediate vertical 
portion 62 of the crank assembly 64 is pivotally received 
in these two brackets as will be readily apparent. An 
arm 66 is rigidly secured adjacent the upper end of 
the intermediate portion 62 and is pivotally secured to 
one end of a drag link 68 whose other end is pivotally 
secured to the latch member 54, the latching member 
being in turn oscillatably secured by the pin 70 to the 
bracket 58. The upper end of the crank 64 is provided 
with the laterally offset horizontal portion 72 by means 
of which the crank assembly is manually rotated. The 
crank assembly 64 also includes a lower horizontal end 
portion 74 terminating in a free end swingable into and 
out of engagement with the gear 38 to urge this gear and 
the shaft 36 in a direction toward the end cover 12 and 
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into engagement with the stop ring 76 on this cover 
against the action of the compression spring 46, the 
purpose of this construction-being presently apparent. 
A radially projecting pin 78 is provided on the shaft 

36 and a similariy, disposed pin 80 is secured to the outer 
surface of the sleeve 34 and these pins are interconnected 
by a rod 82 which is enlarged or headed at its opposite 
end to prevent its displacement from the pin and which 
receives a compression spring 84 concentrically thereof 
for, a purpose presently to appear. 

For purposes of clarity, the operation of the starter 
assembly will now be described. Assuming that the 
spring member 48 is tightly wound about the sleeve 34 
and that the latch member 54 is in engagement with the 
projection 56 on the spring housing 26 so as to prevent 
unwinding of the spring, it will be seen that such unwind 
ing is positively prevented by the previous engagement 
between the members 54 and 56 and by the engagement 
of the pawl 40 with the gear 38 to maintain the shaft 36 
fixed. The spring 46 will be acting to urge, the shaft 36 
to the left in Figure 1 so, that the dog clutch elements 
of the shaft and the pulley 16 are in mutual interengage 
ment but this interengagement is prevented by the cam 
ming action between the sleeve 34 and shaft 36. This 
camming engagement is a result of the disposition be 
tween the pin members 78 and 80 on the shaft and sleeve 
respectively, the pin 78 being forced to assume the posi 
tion shown in Figure 5 due to the engagement of this 
pin with the cam surface.86 formed between the opposed 
side edges 88 and 90 of a cam notch cut longitudinally 
into one end portion of the sleeve as will be readily ap 
parent. Due to the fact that the spring member 48 has 
rotated the sleeve 34, with respect to the shaft 36 until 
the pin 78 is disposed against the cam notch edge 88 as 
shown, the shaft 36 will be urged to the right in Figure 1 
a sufficient amount, as shown, to effect disengagement 
between the dog clutch elements on the shaft and pulley 
respectively. Assuming now that it is desired to impart 
a rotation to the crankshaft of the engine to start the 
same, the lever portion 72 of the crank assembly is ro 
tated to disengage the latching element 54 from the pro 
jection 56 which will: allow the spring .48 to rotate the 
housing 26 and thus impart rotation to the crankshaft 
14, through the overrunning clutch elements 22, 31 and 
32. At the same time, the lower arm 74 of the crank 
assembly 64, urges the shaft 36 with the gear 38 to the 
right until the gear. has engaged against the stop ring 76, 
interengagement between the dog clutch elements being 
thereby prevented. When the engine has started and 
the crankshaft is rotating, the spring member 48 will have 
completely unwound itself, further unwinding being pre 
vented by disengagement of the drive between the crank 
shaft and hub due to the overrunning clutch mechanism, 
so that the assembly is no longer effective to impart a 
starting rotation to the crankshaft. However, when the 
lever 72 of the crank assembly is released the crank as 
sembly will assume the position shown in Figure 1 under 
action of the spring 92 associated with the latching 
mechanism whereby the spring housing 26 is once again 
latched against rotation and the gear 38 is not urged 
against the stop ring 76. Just prior to the release of 
lever portion 72 or at any time when the spring member 
48 is unwound and the lever 72 is manually, moved in a 
direction to urge the shaft 36 to the fully extended right 
hand position shown in Figure 1, the cam assembly opera 
tively connecting the shaft 36 and the sleeve 34 will be in 
the position shown in Figure 3 wherein the compression 
spring 84 disposed on the rod '82 will have rotated the 
sleeve 34 with respect to the shaft 36 until the pin 78 
engages against the cam notch edge 90 as shown. 
When the lever 72 is released from manual actuation, 

the shaft 36 will be forced to the left in Figure 1 under 
the action of the compression spring 46 until such time 
as the can elements have assumed the position shown in 
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4 
Figure 4 wherein the pin 78 is in engagement with the 
bottom edge 94 of the cam notch. The dog clutch-ele 
ments of the shaft 36 arer now in engagement with the 
corresponding elements on the portion 24 of the pulley 
16 so that the internal combustion engine, being under 
power and rotating its crankshaft 14, will impart a rota 
tion to the shaft 36. The pawl 40 will, of course, allow 
rotation of the shaft in this, direction. Due to the fact 
that the spring housing 26 is prevented from rotating by 
engagement between the elements 54 and 56, the shaft 
will impart rotation to the sleeve 34 and consequent 
winding of the spring 48 by virtue of the engagement of 
pin 78 against the cam surface 86 of the cam notch in 
the sleeve. As the spring is rewound and its tension be 
comes greater with respect to the sleeve, the pin 78 will 
gradually work its way along the can surface 86 until 
it has reached the point in engagement with the notch edge 
38 at which point the spring will have been completely 
rewound and the dog tooth clutch elements will have 
Simultaneously been disengaged due to the shifting of the 
shaft 36 to the right in Figure under the action of the 
cam engagement between the pin 78 and the surface 86. 
The starter assembly is now in position to restart the 
engine. 

It will be noted that the above described relative move 
ment between the pin elements 78 and 80 would neces 
Sarily require some pivotal motion of the rod 82 with re 
Spect to these pins. In this respect, attention is called 
particularly to Figures 3-5 wherein it will be clear that 
the recesses or bores through the pins are of generally hour 
glass configuration in cross-section so as to allow this 
pivotal movement, this construction of the recesses being 
clearly shown in dotted lines in these figures. 

Since the starter assembly may at sometime fail to 
Start the engine by the time the spring 48 has become 
completely unwound, provision is made for manually re 
winding such spring. A winding shaft 96 is journaled 
in the bracket 60 and the end cover 12 and projects be 
yond the latter for the reception of the hand crank 98 
shown in Figure 6. The recessed hub. portion 100 of this 
crank is provided with the helically extending notches 
102 which are engageable with the cross pin 104 on the 
outer end of the winding shaft 96 so that the shaft will 
be urged to the right in Figure 1 against the action of the 
Spring 106 to provide engagement between the pinion 108 
and the gear 38. When the winding shaft 96 is rotated 
through the crank assembly 98, the shaft 36 will be ro 
tated in a direction so that its dog tooth elements 47 will 
kick this shaft to the right in Figure 1 away from engage 
ment with the crankshaft pulley 16, this kicking being 
augmented by the immediate positioning of the sleeve 
and shaft to the position shown in Figure 5. Continued 
rotation of the winding shaft 96 will, of course, effect 
rewinding of the spring 48. 

Referring now more particularly to Figure 7, reference 
numeral 110 indicates generally the housing for the 
Starter assembly whereas numeral 112 indicates the end 
cover for the same, reference numeral 114 indicating its 
hub portion projecting toward the crankshaft pulley 116. 
Collar portion 118 of the crankshaft pulley is provided 
with the angularly disposed ratchet teeth 120, see Figure 
12, and pawl elements 122 carried by the nut 124 secured 
to hub 126 are engageable with the teeth. Arcuate spring 
fingers 128 are pivotally secured at one of their ends to the 
nut 124 and these fingers are arched in a direction to 
extend radially outwardly of the circumferential surface 
of the nut. 124 so that they are engageable by the tapered 
end surface 30 of the clutch collar 132 when the latter 
is urged to the left into engagement with these fingers. 
This clutch collar is larged to the pawl engaging position 
by the link 134 secured to the lower end of the manual 
lever 136 pivotally secured at its intermediate portion 
to the bracket ear 138 on the housing 110. The upper 
end of this lever is provided with a link 140 carrying 
the latching element 142 for engagement with the pro 
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jection 144 on the spring housing 146, the spring 148 
normally urging the lever to the position shown. A shaft 
150 is rotatably received within the hub 126 and is pro 
vided with a gear 152 at its outer end portion, which 
mates with the gear 154 on the winding shaft 156 and 
through the gears 158 and 160 on the winding shaft and 
sleeve 162 respectively, the cooperation between the sleeve 
162, the spring member 164 and the spring housing 146 
being identical to the cooperation between the same ele 
ments as previously described in conjunction with Figure 1. 
Gear 160, see Figure 11, is provided with the pawl 

mechanism 66 urged by the spring 168 into engagement 
with the teeth of gear 160 to prevent rotation of this gear 
and its associated sleeve against the action of the coil 
spring member 164. When the release lever 136 is 
manually actuated to release the spring housing 146, 
the clutch collar 132 is also moved in a direction to engage 
the spring fingers 28 to urge the pawl elements 122 into 
engagement with the crankshaft pulley teeth 120 to trans 
mit the rotation of the spring housing 146 to the crank 
shaft 170 of the internal combustion engine. When the 
engine has started and the spring 164 has spent itself, the 
spring fingers 128 will allow the pawl members 122 to be 
overrun by the crankshaft pulley teeth 120 in a manner 
readily apparent. When the actuating lever 136 is then 
released the clutch sleeve 132 will return to its normal 
position shown in Figure 7 and the spring 164 will remain 
in unwound relation until the hereinafter described re 
winding mechanism is actuated. 

Referring now more particularly to Figure 10, it will 
be seen that the rewind shaft 156 is provided with an 
elongated keyway 172 so that the cam element .174 is 
longitudinally slidable on this shaft although rotatably 
secured thereto through the key 176. The end cam sur 
face 178 of this element mates with a corresponding 
surface on the gear 154 and, under the action of the 
spring 180 is frictionally engaged therewith. Since the 
gear 154 is freely journaled on the shaft 156, rotation 
of this gear will impart rotation to the shaft so long as 
resistance to rotation of the shaft is overcome by the 
spring 180, as will be readily apparent. The previously 
mentioned gear 158 is rigidly secured to the shaft 156 
by the setscrew 182. The purpose of these gear and shaft 
assemblies is to impart a rewinding motion to the sleeve 
162 in a manner presently apparent. 
A rod 184 extends longitudinally through the shaft 150 

and is provided with a conically tapered end portion 186 
engageable with the pivoted brake shoes 188 so as to 
urge the same into frictional engagement with the inner 
surface of the pulley portion 118 when the rod is longitu 
dinally shifted to the left in Figure 7. To effect this 
shifting of the rod, see Figures 7 and 9, the same is pro 
vided with the spaced stop collars 190 engaging on op 
posite sides of the shifting lever 192 whose lower end 
portion is pivoted as at 194 to the bracket 196. A trip 
lever 198 is pivotally secured at its upper end by the pin 
194 and a tension spring 200 is stretched between its 
free end and an intermediate portion of the shifting lever 
192. Limit stops 292 constrain the pivotal motion of the 
trip lever 198 so that when the shifting lever 192 is 
rotated to the position shown in Figure 9 by means of 
the push rod 204, the trip lever will engage over its center 
with respect to the shift lever so that it is snapped into 
the dotted line position shown in Figure 9 tending to 
maintain the shifting lever in the position shown wherein 
its upper end portion 206 is just engaging one of the 
spaced legs 208 of the yoke assembly 210 in the manner 
shown. With the engine crankshaft rotating and the rod 
184 urging the brake shoes 188 into engagement with the 
portion 118 of the crankshaft pulley by reasoning of the 
positioning of the assembly as shown in Figure 9, the shaft 
150, carrying the brake shoes, will be rotated which will 
effect corresponding rotation to the gears 154, 158, 160 
and the sleeve 162 to thereby rewind the spring 164. 
When the spring 164 has been rewound a sufficient amount 

6 
to resist rotation of the shaft 156 so as to cam the ele 
ments 174 away from the corresponding portion 212 of 
the gear 154, the cam element will be shifted along the 
shaft 156 to the right in Figure 7 and will, through the 
yoke assembly 210, return the shift lever 192 to the posi 
tion shown in Figure 7 carrying the rod 184 therewith 
and to thus disengage the brake shoes 188 from frictional 
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engagement with the crankshaft pulley. In this respect, 
it will be noted that the cam element 174 is provided with 
the circumferential groove 214 within which the pins 216 
carried by the yoke legs 218 project. The upper end of 
this yoke is, of coures, pivotally secured as at 220 to the 
housing 110. 

In order to manually rewind the spring 164, it is merely 
necessary to engage a suitable crank on the free end por 
tion 222 of the rewind shaft 156, as will be readily 
apparent. 
From the foregoing, the construction and operation 

of the device will be readily understood and further ex 
planation is believed to be unnecessary. However, since 
numerous modifications and changes will readily occur 
to those skilled in the art, it is not desired to limit the 
invention to the exact construction shown and described, 
and accordingly all suitable modifications and equivalents 
may be resorted to, falling within the scope of the 
appended claims. 
What is claimed as new is as follows: 
1. A starter assembly for driving an engine crankshaft 

and storing energy from an engine, said assembly com 
prising a starter housing including a hub portion, a spring 
housing in the starter housing including a spring housing 
hub extending out of the hub of said housing, over 
running clutch means operatively carried on an extend 
ing end portion of said spring housing hub for engage 
ment with the engine crankshaft, a shaft reciprocably 
journalled in said spring housing hub and including means 
at one end portion for rotatable engagement with a mem 
ber rotated by the engine crankshaft, a sleeve journalled 
on said shaft and extending within said spring housing, 
a coil spring concentrically disposed on said sleeve within 
the spring housing including an inner end secured to 
said sleeve and outer end secured to said spring housing, 
control means engageable with said spring housing per 
mitting rotation thereof for rotating the engine crank 
shaft, gear means carried on an end portion of said shaft 
extending out of said sleeve, stop means engageable with 
said gear means permitting rotation of said shaft in one 
direction, and clutch engageable drive means engageable 
with said gear means for rotating said crankshaft and 
winding said spring. 

2. A starter assembly as set forth in claim 1 wherein 
said starter housing includes means extending therefrom 
for manually rewinding said spring. 

3. A starter assembly as set forth in claim 1 including 
resilient means engaging said gear means and starter 
housing for normally urging said shaft toward a position 
for engagement with said crankshaft to effect engagement 
of said clutch means to rewind said spring means, and 
cam means connecting said sleeve and said shaft for 
urging said shaft away from said crankshaft when said 
spring means is re-wound. 

4. A starter assembly as set forth in claim 3 wherein 
said cam means includes a spring element engageable 
between pin elements extending upwardly from said 
sleeve and said shaft, said pin on said shaft being engage 
able on plural cam surfaces of a cam groove on said 
sleeve. 

5. The combination of claim 1 wherein said over 
running clutch means includes pawls engageable with a 
toothed portion of said crankshaft, a collar slidably car 
ried by said hub for engaging said pawls with said toothed 
portion of the crankshaft. 

6. The combination of claim 5 wherein said means 
for releasably preventing rotation of said hub includes 
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a manually, operable lever, a link connected to said collar 'References Cited in the file of this patent 
and said lever, 

.7. The combination of claim 1 wherein said last clutch UNITED STATES PATENTS 
engageable, drive means includes members carricci by said 680, 103 Wright ---------------- Aug. 6, 1901 
shaft frictionally engageable with said crankshaft, and 5 92-93 Reagan ---------------- Apr. 23, 1912 
means for establishing said...frictional engagement. 1,124,866 Craig ----------------- Jan. 12, 1915 

. 8. The combination of claim 7 wherein said last means 1,126,556 Neel ------------------ Jan. 26, 1915 
includes, a rod slidably carried. by said shaft. and having 1,174,019 Bacon ---------------- Feb. 29, 1916 
an end portion urging said members into engagement with 1475,815 Gunderson ------------ Nov. 27, 1923 
said, crankshaft. in one position of its sliding movement. 10 


