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ABSTRACT: This small engine starting apparatus employs an 
overriding clutch and a quick disconnect connection for an 
extemal electrical power unit; theoverriding clutch being en 
gageable, for instance, through the ,engine crankshaft, 
?ywheel, or alternatively through the power drive to the 
wheels of a power driven lawn mower or the like; the power 
unit being safely restrained against reverse torque by attached 
torque resisting means, and the clutch being coupled, in the 

, deluxe combination, also with a hand pull starter mechanism 
, including a second overriding clutch means in particular rela 
tionship to the otheroverriding clutch in order to enable alter 
native hand or power starting. > 
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ELECTRIC STARTER MECHANISM FOR SMALL 
_ GASOLINE ENGINES 

BACKGROUND OF THE INVENTION 
I 

This invention relates to apparatus for starting “small" com 
bustion engines, and more particularly to apparatus for safely 
starting engines on lawn mowers and the like, with an electri 
cal power unit such as an electric drill motor assembly, and 
preferably without removing the hand start unit often used to 
start the engine of a lawn mower or the like. _ 

Typically, the term “small engines" is one used to designate 
internal combustion engines ranging from fractional to several 
horsepower units. These are used widely for powered yard im-' 
plements such as mowers, lawn rakes, garden tractors, and the 
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like. Under most conditions, such engines can be readily _ 
started with and pull-type mechanism so that ‘it is completely 
unnecessary to have an expensive and complex power starter 
on the equipment. vl-Iowever, periodically, due to engine con: 
ditions, weather conditions, or the like, such small engines are. 
extremely dif?cult to start, causing tremendous physical exer 
tion and frustration. Yet, it is wasteful to have aiiexperisive 
starter on each piece of powered yard equipment just for these 
periodic occasions.‘ ' , 1" 

Various efforts , have been made to develop adapters 
enabling an external power source such as an electrical drill 
motor assembly to be attached to a convertedsniall éngine‘for 
starting it. These normally require complete conversion of the 
engine from a hand starting unit. None has been thoroughly 
satisfactory, as far as is known, in spite of the obvious need. It 
is desirable to be normally able to start such engines by hand, 
rather than being always dependent on an electrical outlet and 
yet be able to employ power starting whenever desirable. 
A further difficulty of prior attempts to use a temporarily 

engaged power unit is that of controlling the power supplying 
unit under the tremendous reverse torque it causes under con 
ditions of operation. Children and women are probably the 
ones most likely to need the power unit to start-the engine, and 
they are the very ones most likely to have trouble s'afely con 
trolling the rotary thrust of the auxiliary power unit when 
turned on. 

SUMMARY OF THE INVENTION 

It is one object of this invention to provide apparatus for 
power starting of “small engines," while, if desired, enabling 
the usual hand pull starter to be alternately employed, and 
also enabling a power unit to be temporarily engaged to start 
the engine when necessary, with the engagement and disen 
gagement being quick and simple. With this power unit the 
hand starter mechanism is not disrupted, and the adapter com 
ponents are relatively inexpensive and completely practical. A 
pair of overriding clutches are specially employed in the com 
bination of the hand start mechanism with the power start 
adapter mechanism to achieve these results. ' 
Another object of the invention is to provide apparatus for 

either regularly or periodically power starting small engines, 
safely, with an engageable-disengageable power unit, such as 
an electric drill assembly, without danger or difficulty from 
the reverse torque of the engaged power unit. Torque resisting 
attachments, as one feature of the invention, restrain the en 
gaged power unit under power application to enable the safe 
use of the combination. 

These and other objects, features, and advantages will 
become apparent from the following speci?cation and 
drawings. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view showing the major 
components of a simpli?ed removable embodiment of the in? 
vention useable in the place of the usual pull rope starting 
mechanism. - 
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2 
FIG. la shows a fragmentary modi?cation of the FIG. 1 as‘ 

sembly with a plain, ?xedly anchored, pull rope starter pulley 
incorporated in same. 

FIG. 2 is a perspective view of another form of the combina 
tion of a power lawn mower and removably attached power 
starting unit of this invention. _ 

FIG. 3 is a plan view of the torque restraining component in 
the assembly ‘shown in FIG. 2. v 

FIG. 4 is an elevational view taken on plane IV-IV of FIG. 
3, looking in the direction of the arrows. _ 

FIG. 5 is a sectional view taken on plane V-V of FIG. 3, 
looking in the direction of the arrows. 

FIG. 6 is a sectional view taken on 
looking in the direction of the arrows. I ‘ 

FIG. 7 is an enlarged fragmentary sectional elevational view 
taken on plane VII-VII of FIG. 2,‘, looking in the direction of 
the ‘arrows. , = ~. g ' ' 

FIG. 8 is an ,elevational view of a modi?ed form of the 
torque restraining means shown in FIG. 4. ’ 

FIG. 9 is a top plan vview showing another embodiment of 
‘the present invention. _ - _ 1 » 

FIG. 10 is an enlarged fragmentary elevational view of a 
portion of the apparatus shown-in FIG. 9, taken on plane X-X 
in FIG.-] 1, looking in'the direction of the arrows. 

FIG. 11 is a fragmentary, enlarged, partially sectioned view 
of a portion of the apparatus shown in F IG; 9, taken on plane 
XI-Xl thereof, looking in the direction of the arrows. 

plane VI-VI of FIG. 5, 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the ?rst embodiment which is illustrated in 
FIG. 1, the invention is ‘illustrated for use preferably with 
respect to a-motorized lawn mower vehicle of the general type 
shown in FIG. 2, but with the pull rope starter removed, while 
FIG. ‘Ia shows a ?xed p'ull rope starter pulley 11 incorporated 
in same. Although this represents a highly simpli?ed potential 
form of usage of the concept with the motor arranged for 
starting with an electric drill unit, such concept could well be 
used with alternative type internal combustion engine 
powered equipment, two types of which are shown in FIGS. 2 
and 9. The assembly I0 illustrated in FIGS. 1 and 1a, when 
used with a power driven lawn mower, as illustrated in FIG. 2, 
includes a mower housing 12 having an upper platform por 
tion 12’, all mounted on a plurality of rotational supporting 
wheels 14, and controlled by upwardly projecting handle 
means 16 of conventional type. Internal combustion engine 20 
is mounted on top of platform 12’ by suitable means such as 
cap screws or studs (not shown) and includes the conventional 
components such as‘cylinder, piston and piston rod assembly, 
ignition apparatus, fuel tank, and the like, all of which are so 
conventional in internal combustion engines as to not require 
detailed showing thereof herein. It drives a rotary mower 
blade (not shown) under platform 12'. The engine drives a 
?ywheel 22 (FIG. 7) preferably adjacent the top thereof in 
normal fashion, inside a ?ywheel cover 24. 
The simpli?ed starting assembly shown in FIGS. 1 and 1a, 

utilizes the conventional internal combustion engine 20 hav 
ing a crankshaft 48 with extending end portion 48a adapted to 
fit into the bottom of an overriding clutch assembly 37 which 
has an extension portion ‘38, preferably of squared or 
polygonal shape adapted to slidably ?t into the polygonal 
socket 50a of adapter '50. The shank of adapter 50 is of a size 
to ?t into and be gripped by chuck 52a of electric drill 52. In 
operation of the assembly with the overriding clutch assembly 
engaging end 48a of crankshaft 48, the starting of the electric 
drill 52 will cause the overriding clutch unit 37 to grip and 
rotate crankshaft 48 to start motor 20. When motor 20 starts it 
releases the overriding clutch so that adapter 50 and electric 
drill 52 may be removed leaving motor 20 running. The FIG. 
la construction involves converting the common pull rope 
starter pulley including assembly to one enabling-the use of an 
electric drill 52 for starting the engine. 
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Referring now to the alternate construction shown in FIGS. 
2 and 7, there is shown attached to the top of ?ywheel cover 
24 adjacent ?ywheel 22, a manual starting subassembly 26 
which includes a cover or housing 28 having legs 28' attached 
to ?ywheel cover 24 by welding or otherwise. The manual 
starting mechanism 26 is positioned atop opening 24' in cover 
24 over the center of ?ywheel 22. 
Hand start subassembly 26 includes pulley 30 around which 

the pull rope 32 is wound, with the inner end of the rope being 
attached to this pulley, and the outer end having a handgrip 
member 34 secured thereto and extending from housing 28. A 
torsional rewind spring 36 engages housing 28 at its outer end 
36', and is secured (on its inner end) to an axially extending 
collar portion 30' of pulley 30. Pulley 30 has an axial passage 
30a extending therethrough to receive shaft extension 38 that 
protrudes therethrough and through a suitable opening 28a in 
housing 28. A conventional roller type overriding clutch 40 or 
the like operably engages the shaft extension 38 to pulley 30 
by being positioned around the periphery of shaft extension 38 
and inside collar 30'. The operation of this will be explained 
more fully hereinafter. 

Pulley 30, FIG. 7, rests upon and is rotational with respect 
to ?ywheel 22 by having its lower annular surface 30b resting 
on an annular cover plate 31 which is in turn secured to the 
?ywheel 22 by capscrews 44. Operably engaged between the 
outer periphery of lower enlarged end 38a of shaft extension 
38 and the inner periphery of an annular upstanding collar 22a 
and adjacent recess 22b in ?ywheel 22, is a second roller type 
overriding clutch unit 45. Flywheel 22 is keyed by a suitable 
key 46 to crankshaft 48. Shaft extension 38 may be suitably 
aligned with the upper end of crankshaft 48 by having a cen 
tral recess 38b on its lower end freely receiving an upper end 
protrusion 48a on the crankshaft. 
The upper end 38c, FIG. 7, of shaft extension 38 is 

preferably of polygonal crossssectional con?guration to ?t 
within a correspondingly shaped polygonal socket 500 on the 
lower end of an adapter 50, FIG. 1, the upper end of which is 
in the form of a shank portion to fit within the chuck jaws 52a 
of an external power unit such as an electrical drill 52. 
Power unit 52, FIG. 2, is restrained against reverse torque 

motion when in operation by torque restraining means 56. 
This restraining means may constitute a bracket mechanism 
such as an elongated, rigid rod con?gurated for example as il 
lustrated in FIGS. 2 through 6. Its terminal ends may be 
mounted to platform 12' by means of suitable fasteners 58, (or 
alternatively to some other part of the structure, such as to the 
engine), the bracket extending upwardly and then laterally 
above housing 28 where the bracket 56 has a generally U 
shaped con?guration to receive the body of power unit 52. 
The particular shape of the inner periphery of this U-shaped 
portion is preferably preformed to match the peripheral con 
figuration of conventional power units 52 such as an electrical 
drill motor assembly 52. Obviously, this con?guration may 
vary, provided that it intermeshes with the housing of the 
power units suf?cieritly to prevent the power unit from rotat 
ing during the starting operation. In this U-shaped form, it 
receives the power unit between the legs of the bracket. The 
upper end of the legs may be clamped together by a releasable 
spring clip 60 which may be pivotally attached to one leg and 
snapablc over the other leg as illustrated in-FIGS. 2 and 4. 
Securement of this clip draws the legs of the bracket closer 
together to tightly grip the periphery of power unit 52. The 
bracket is preferably provided with a resilient, compressible 
coat 56a to grip the power unit, such coat preferably also hav 
ing a relatively high coef?cient of friction to prevent slippage 
between it and the power unit. 
The particular con?guration of this torque restraining 

means 56, FIG. 2, may vary considerably, as noted above, and 
may take different forms, one of which is illustrated for exam 
ple, in FIG. 8. In this particular form 156, the unit has depend 
ing legs and connectors 158 for attachment to the mechanism, 
such as on upper platform portion 12' of the motor housing 
12, and an upstanding leg portion 158’ with a preferably 
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4 
resilient coating 156a to engage one handle of a power drill, 
some forms of which have a single handle while others have a 
T-shaped handle which is a common form for a heavy duty 
power drill, for example. 

In operation, the small engine illustrated may be started 
manually, or if dif?culties arise during starting, may be power 
started. Speci?cally, manual starting of the engine is done in 
conventional fashion by pulling on handle member 34, FIG. 7, 
of pull rope 32. This rotates pulley 30, against the bias of heli 
cal spring 36 which winds up as the rope is pulled from the 
pulley. Rotation of pulley by rope 32 engages overriding 
clutch 40 to rotate shaft extension 38. Rotation of shaft exten 
sion 38 in turn engages overriding clutch 45 to forcibly rotate 
?ywheel 22 and with it engine crankshaft 48. If the engine 
?res and starts, the speed of the ?ywheel 22 will be faster than 
the rate of rotation of pulley 30, so that the overriding clutch 
40 disengages to allow the engine to operate freely, and 
enabling spring 36 to rotate pulley 30 and rewind pull rope 32 
when member 34 is allowed to return to its initial position. In 
this instance of manual start, adapter 50 and power motor 52 
are not drivingly actuated, though they may be engaged with 
the apparatus ready for use if needed. If, however, because of 
engine dif?culty or whatever, it is desired to employ a power 
start, this can be done by positioning power drive unit 52 in 
side the legs of U-shaped bracket 56, clamping spring clip 60 
over to pull the legs from the dotted line position in FIG. 3 to 
the solid line position and effectively grip the drill housing, 
plugging in cord 53 of the drill in a suitable outlet (not 
shown), and actuating the trigger of the drill. The reverse 
torque applied to the drill housing is restrained by bracket 56 
so that the torque of the drill power unit will not cause it to 
spin out of the hands of the user. Rather, the force is applied 
through adapter 50 to shaft extension 38 and hence through 
overriding clutch 45 to ?ywheel 22 and crankshaft 48. The 
bearing surface 300 beneath the bottom of pulley 30 and the 
top of the cover or clutch retention plate 31 enables the 
?ywheel assembly 22 to rotate without rotating pulley 30, 
while the spinning of shaft extension 38 within overriding 
clutch 40 prevents the shaft from rotating the pulley. Power 
unit 52 can be operated until the engine ?res and starts effec 
tively. As soon as it does, so that ?ywheel 22 rotates at a faster 
rotational rate than the power unit, overriding clutch 45 will 
disengage so that the power unit can be conveniently retracted 
and removed, if desired, without difficulty. 

In FIGS. 9 through 11 is shown another embodiment 
wherein the assembly 100, illustrated in the form of a self 
propelled lawn mower, has an internal combustion engine 102 
which not only drives the mower blade, but also has a power 
output or power takeoff unit connected to drive the front axle 
through a belt and gear drive unit. In this embodiment, the 
power unit for starting the engine can be operably engaged 
with the power takeoff to the wheel drive. 
As previously, assembly 100, FIG. 9, includes a mower 

housing 104 with an upper platform 104’ upon which engine 
102 is mounted. The engine includes a manual start and re 
wind mechanism 106, and also includes a gearbox 108, FIG. 
11, through which an output shaft 110 is driven in conven 
tional fashion for a power takeoff. A sheave 112 is mounted 
on shaft 110 and drives a belt 114 which also encircles a 
second sheave 116 on rotational mounting pin 118. Sheave 
116 is a part of a double sheave which includes portion 116a 
as well, driving a second belt 119 which in turn drives sheave 
120, FIG. 9, mounted on shaft 121 carrying a helical gear (not 
shown) rotated by sheave 120 for driving a spur gear 122 con 
ventionally mounted on the front axle of the unit for rotating 
same and driving assembly 100. This double-sheave assembly 
can, if desired, be externally rotationally driven by an attached 
temporarily engaged power unit 130 through a connection, 
such as illustrated in FIG. 11. More speci?cally, adapter 132 
has a shank receivable in chuck 130' of power unit 130, and 
having a polygonal socket.132' which engages the polygonal 
upper end 134' of ?tting 134. The lower end of this ?tting in 
cludes an overriding clutch 136,,with the central portion of 
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this clutch being conventionally secured to the upstanding 
stud 138 extending axially from the double-sheave unit 
116-1160. The outer portion of overriding clutch 136 being 
drivingly connected to ?tting 134 when adapter 132 is spun by 
power unit 130. 
A reverse torque restraining bracket means 140, FIG. 9, is 

used and which may take the form of a pair of spaced 
generally parallel straddle legs 140a and 140b, FIG. 10, 
mounted by bracket elements 141a and 14lb to the engine 
102. The central portions of these may be coated with a 
resilient compressible cushioning material 140' to better grip 
and hold power unit 130. A spring clip member 142 may be 
employed to force the legs into secure engagement with power 
unit 130 as illustrated in FIG. 10. 
With the unit shown in FIGS, 9 through 1 1, this engine may 

be manually started by the rewind type pull rope mechanism 
106 or alternatively, with a power unit, such as an electric drill 
130, may be positioned so that the polygonal end 132’ of 
adapter 132 ?ts over the polygonal upper end 134' of ?tting 
134 of the overriding clutch unit 136. When the power unit 
130 is in place, spring clip 142 secures it effectively. Hence, by 
actuation of the power unit, the engine can be driven through 
gearbox 108 to start the engine. Once it is started, the overrid 
ing clutch 136 releases, enabling the power unit to be removed 
if desired. 
The embodiments of the invention in which I claim an ex 

clusive property or privilege are de?ned as follows: 
1. An apparatus for starting small engines having a 

crankshaft carrying a ?ywheel, comprising: shaft extension 
means; an overriding clutch operably connecting said shaft ex 
tension means to said ?ywheel for use in rotating the latter a 
rotational power unit; and an adapter means for said shaft ex 
tension means to engage said rotational power unit thereto to 
start said engine, restraining means for rotationally restraining 
and stabilizing said power start unit; said restraining means 
comprising a bracket having portions straddling said power 
unit and clampingly securing said power unit in a position in 
which said adapter means is connected to the shaft extension 
against separation, and quick connection and release means to 
urge said portions straddling said power unit into clamping en 
gagement with said power unit; means for anchoring said 
bracket in operable position, and resilient means to cushion 
the reverse torque force delivered by said power unit to said 
restraining means when said power said bracket in operable 
position, and resilient means cushion the reverse torque force 
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6 
delivered by said power unit to said restraining means when 
said power unit is actuated. 

2. Apparatus for starting a small engine having a crankshaft 
carrying a flywheel, comprising hand pull torque means hav 
ing an opening therethrough; shaft extension means having an 
exposed end; a ?rst overriding clutch operably connecting 
said shaft extension means and said ?ywheel; a separate 
detachable rotary power unit; adapter means for releasably 
connecting said power unit to the exposed end of said shaft ex 
tension means with one of said adapter means and shaft exten 
sion means extending through said opening of said hand pull 
torque means; and a second overriding clutch operably con 
necting said hand pull torque means and said shaft extension 
means; said ?rst and second overriding clutches transmitting 
torque resulting from operating said hand pull means to said 
?ywheel whereby, both said clutches are actuated when said 
hand pull means is operated; and said ?rst clutch transmits 
torque resulting from rotation of said shaft extension means by 
said power unit without engaging said second overriding 
clutch. ' , 

3. Apparatus for starting a small engine having rotational 
drive components including a ?ywheel, comprising: shaft ex‘ 
tension means at a location offset from said ?ywheel and hav 
ing an exposed end; drive means connecting said shaft exten 
sion means to said ?y wheel, said drive means including ?rst 
overriding clutch means remote from the ?ywheel, whereby, 
the ?ywheel is rotated in response to rotation of said ?rst shaft 
extension means; hand pull torque supplyin rneans; drive 
means connecting said hand pull torque supp ylng means to 
said ?ywheel, said drive means including a second overriding 
clutch means remote from said ?rst overriding clutch means 
and having an axis of rotation different from the axis of rota 
tion of said ?rst overriding clutch means; a separate detacha 
ble rotary power unit; and connector means on said rotary 
power unit connectable with said exposed end of said shaft ex 
tension means to transmit torque from said power unit to said 
?ywheel via said shaft extension and ?rst overriding clutch 
means. 

4. The apparatus of claim 3 wherein said ?rst overriding 
clutch means has an axis of rotation parallel with the axis of 
rotation of said second overriding clutch means. 

5. The apparatus in claim 2 wherein said adapter means 
comprises a coupling having an elongated shank on one end 
and a polygonal socket on the other end, said shaft extension 
means having a polygonal end operably ?tting said socket. 
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