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United States Patent Office 3,097,634 
Patented July 16, 1963 

3,097,634 
ENGINE STARTER 

William C. Wehner, Detroit, Mich., assignor, by mesne 
assignments, to Dura Corporation, a corporation of 
Michigan 

Filed July 22, 1959, Ser. No. 828,776 
6 Claims. (C. 123-179) 

This invention relates to starting devices for internal 
combustion engines, particularly to engines of small horse 
power output Such as are commonly used to drive lawn 
mowers, and like vehicles. 
The present invention is of the general type of that 

disclosed in my application Serial No. 774,976, filed No 
vember 19, 1958, now Patent 3,063,436, issued Novem 
ber 13, 1962, in which a coiled spring is wound by push 
ing the vehicle (a lawnmower) a few steps, whereupon 
the spring may be released and the stored energy applied 
to the crankshaft of the engine to start the engine. 
The present invention provides a different type of 

mechanism for connecting the ground engaging wheels 
to the spiral spring for winding the same as the vehicle 
is pushed forward, and its principal object is to provide 
a very simple, economical and effective means for effect 
ing that result. 
A further object of the invention is to provide a simple 

and inexpensive starter for Small engines of the type 
lmentioned, in which a cable and drum form the con 
nection between the ground engaging wheels and the 
starter spring. - 
A still further object is to provide a starter in which 

a constant torque is applied to the spiral spring during 
the winding movement. 

For a description of a preferred embodiment of the 
invention reference is made to the following specification 
and to the accompanying drawings in which reference 
characters designate like parts referred to in the speci 
fication. 

In the drawings: 
FIG. 1 is a plan view of a rotary mower embodying 

the invention; 
FIG. 2 is a fragmentary cross-sectional view taken on 

line 2-2 of FIG. 1; 
FIG. 3 is a fragmentary cross-sectional view taken 

on line 3-3 of FIG. 2; 
FIG. 4 is a fragmentary cross-sectional view taken on 

line 4-4 of FIG. 3; 
FIG. 5 is a fragmentary cross-sectional view taken on 

line 5-5 of FIG. 3; 
FIG. 6 is a fragmentary cross-sectional view taken on 

line 6-6 of FIG.1; 
FIGS. 7, 8 and 9 are fragmentary cross-sectional views 

taken on lines 7-7, 8-8 and 9-9 respectively of 
FIG. 6; 

FIG. 10 is a fragmentary cross-sectional view some 
what similar to FIG. 3 but showing a modified form of 
the invention; and 

FIG. 11 is a fragmentary cross-sectional view taken on 
line 11-11 of FIG. 10. 

Referring now to the drawings in more detail and par 
ticularly to FIGS. 1 to 9 thereof, the invention is embod 
ied in a rotary lawnmower having a deck 10 with a skirt 
12 on which are mounted a front axle 14 carrying front 
wheels 16, and a rear axle 18 carrying rear wheels 20 and 
21. 
An engine 22 is mounted on the deck. It may be 

either a two-cycle or four-cycle type provided with the 
usual flywheel (not shown). It has a vertically disposed 
crankshaft 24 to which is attached a cutting blade 26. A 
handle 28 with the usual grip (not shown) is attached 
to the skirt 12 at the rear for pushing and guiding the 
mower. 
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Mounted on top of the engine by fastenings 30 is a 

housing 32. This housing contains a flat spiral spring 34 
(see FIGS. 3 and 5) similar to a clock mainspring at 
tached at one end to a starter shaft 36 by fastenings 38 
and at the other end to the housing at 40. The starter 
shaft is aligned with crankshaft 24. A plate 42 is fas 
tened into the housing by screws 44 and the starter shaft 
is journalled in a bearing 46 in plate 42 and a bearing 48 
in housing 32. 

Fastened to the lower end of the starter shaft 36 is a 
radial arm 50 which carries a radially swingable dog 52. 
The dog is pivoted on a pin having a large head 54 
around which one end of a spring 56 is wound and at 
tached to the dog 52. The free end of the spring extends 
outwardly and upwardly and frictionally engages the un 
iderside of plate 42. 

Attached to the crank shaft 24 by a pin 58 is a cup 
member 60 having on the interior of its upstanding pe 
ripheral flange a series of teeth 62 engageable at certain 
?times by dog 52. 
On the upper end of starter shaft 36 and fixed thereto 

is a sheave 64 having a rather deep groove to receive 
several turns of a cable 66. The purpose of this will 
appear presently. 
The right hand end of axle 18 (see FIGS. 6 and 8) is 

square. This square end fits into a square socket in a 
boss 68 on a plate 70 attached to the right hand wheel 
21 by screws 72 and is held therein by a cap plate 74 and 
screw 76. Thus the axle 18 is fixed to wheel 21 and must 
rotate with it. The left hand wheel 20 is mounted to ro 
tate freely on axle 18 so that the mower may be easily 
turned around curves and corners. 

Rotatably mounted on the axle 18 is a drum 78. Both 
ends of the drum are of the same size, but intermediate 
the ends thereof it is tapered (see FIG. 6) to form a frus 
trum of a cone. The drum 78 is arranged to be put 
into, and released from, driven engagement with the axle 
by a clutch mechanism part of which is the drum itself. 
A collar 80 having four axially extending projections 82 
(see FIGS. 6 and 7) is attached to the axle by pin 84. 
The end of the drum 78 adjacent to the collar has four 
indentations to receive the projections 82 when in clutched 
position. The other end of the drum has a cylindrical 
groove 86 therein to receive the clutch actuating mecha 
inism. A helical compression spring 88 surrounds the 
axle and lies between the skirt 12 and the right hand end 
of drum 78, tending to push the drum to the left to keep 
it in engagement with collar 89. 
A vertical rod 90 is pivotally mounted in a bearing 92 

in the deck 10 and in another bearing 94 in a bracket 96 
attached to skirt 12. This rod carries a pair of pins 98 
extending radially therefrom to form a yoke straddling 
the drum and received in the groove 86 (see FIGS. 6 
and 9). Fastened to the upper end of rod 90 is a lever 
100 which is fastened to one end of a Bowden wire 102. 
The other end of the wire is slidably mounted on the han 
dle 28 and may be operated in any suitable well known 
ae. . . 
The deck 10 is provided with an opening 104 above 

that portion of the drum 78 upon which the cable 66 
winds and through which the cable extends. A U-shaped 
bracket 106 is mounted on the engine housing 22. This 
bracket has an idler roller 108 rotatably mounted in the 
arms thereof, and cable 66 extends over it. The purpose 
of the roller 108 is to carry the cable to the level of the 
sheave 64 so that the cable 66 will wind onto it smoothly. 
The operation of the invention is as follows: 
Let it be assumed that the engine 22 is at rest and it is 

desired to start it. The Bowden wire 102 is pulled, there 
by moving drum 78 to the left (as viewed in FIG. 6), 
through the medium of lever 100 and yoke 98, into inter 
locking engagement with collar 80. The mower is then 
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pushed forwardly causing drum 78 to turn and wind 
cable 66 onto it. As the cable is wound onto the drum, 
it unwinds from the sheave 64, turning the latter in a 
counter-clockwise direction and thereby winding the spiral 
spring 34. After a few turns of the sheave the spring 
will be fully wound and it will be impossible to push the 
mower further without sliding the driving wheel 21. The 
wire 102 is then pushed, disengaging the drum 78 from 
collar 80 and allowing the drum to rotate freely on the 
axle and spring 34 to unwind rapidly. The wire 102 
may be held in its forwardly pushed position by any suit 
able latch means on the handle 28. As the spring un 
winds it carries dog 52 with it and because spring 56 
frictionally engages plate 42 the dog is moved into en 
gagement with a tooth 62 thus connecting the shaft 36 
with crankshaft 24. The stored energy of spring 34 is 
imparted to the crankshaft to spin the latter and start the 
engine. As soon as the engine has started it causes the 
cup member 60 to overrun the dog 52 and release it from 
engagement with the cup member, whereupon the mower 
operates in its normal fashion. 
At the same time that spring 34 unwinds to start the 

engine, it rewinds cable 66 onto sheave 64, and unwinds 
it from drum 78. The drum, being disengaged from 
collar 89, there normally would be a tendency for the 
drum to spin rapidly on the axle. Spring 88 however 
acts as a brake, since it frictionally engages both the end 
of drum 78 and the skirt 2 of the deck, 10, thereby pre 
venting the drum from overrunning and tending to rewind 
the cable 66 on the drum. 

It will be noted that because the cable 66 is wound upon 
the sheave 64 in a single plane (see FIG. 3), as it un 
winds, the effective diameter of the sheave becomes small 
er, thereby reducing the torque turning the shaft 36. 
Furthermore, as spring 34 is wound its tension is in 
creased. Since both of these factors would normally in 
crease the force required to push the mower during start 
ing, the drum 78 is tapered, as previously described. 
Thus as cable 66 is wound along the drum the power 
factor of the drum is increased to compensate for the 
increase in the torque required to wind spring 34. 

FIGS. 10 and 11 show a slightly modified form of the 
invention. The principal difference between this form of 
the invention and that previously described is that the 
starting mechanism is concealed by the deck. Otherwise 
it is to all intents and purposes the same. A deck 120 
supports a motor 422 from which a crankshaft 124 
depends. The crankshaft carries an internally toothed 
cup member 26 fixed thereto to which a cutting blade 
128 is fastened. The deck is provided with a depression 
136 on the bottom of which a cup 32 is fastened. Inside 
of the cup is a flat spiral spring 134, one end of which 
is attached to the side wall of cup 132. The other end is 
attached by a screw 136 to a sleeve 138 which is a part 
of a sheave 140 located in depression 130 in the deck 120. 
The sleeve 138 is keyed or otherwise fixed to a coaxial 
inner sleeve 142. The lower end of sleeve 142 has an 
arm 144 extending radially therefrom on which a dog 
146 and a spring 148, similar to dog 52 and spring 56 
respectively previously described, are mounted in the 
Sale late. 

Attached at one end to the sheave 140 and wound into 
the groove thereof is a cable 150. The cable runs over 
a roller 152 mounted beneath the deck 120 and is attached 
at 156 to a drum 154 the same as drum 78 previously 
described. 
The operation of this form of the invention is essen 

tially the same as the other form. As the vehicle is 
pushed drum 154 winds cable 150, turning sheave 140 
and tensioning the spring 132. After the spring is fully 
wound the drum 154 is declutched as before, releasing 
the energy of the spring which spins sleeves 138 and 142 
with the dog 146 on the latter clockwise. The dog flies 
out and engages a tooth in cup member 26 thereby cou 
pling the shaft 124 with the spring 134. The stored energy 
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4. 
of the spring can then start the engine. As soon as the 
engine starts the crankshaft 124 and cup member 126 
overrun the dog 146 thereby releasing the latter from 
engagement with the cup member and the engine operates 
normally to drive cutter bar 128. 
From the foregoing it will be seen that the present 

invention provides a very simple and effective starting 
mechanism for small vehicle engines that can be actuated 
simply by pushing the vehicle in the normal manner until 
resistance to forward movement indicates that the spring 
is fully wound. The Bowden wire is then pushed to dis 
engage the starter and the engine starts automatically. 
While I have shown a specific embodiment of the inven 

tion as applied to a particular device, it will be understood 
that this has been done for the purpose of illustration, 
and is not to be considered as limiting the application or 
scope of the invention. 

I claim: 
1. In combination with a hand guided, walking attend 

ant type of implement having a deck, an axle and a wheel 
fixed on said axle, an engine mounted on said deck, said 
engine having an engine shaft, a coil spring carried by the 
implement, a drum of frusto-conical configuration 
mounted on said axle for rotary movement relative there 
to, clutch means on the axle releasably connected to the 
drum for rotating the drum with the axle when said clutch 
means is engaged, a cable fastened to the drum adjacent 
its larger end for winding thereon, means connecting said 
cable to said spring for winding the latter upon rotation 
of the drum, and means for applying the stored energy 
of the spring to the engine shaft for starting the engine. 

2. In combination with a wheeled vehicle having an 
engine mounted thereon, said engine having a crank 
shaft, means for starting said engine comprising a drum 
of frusto-conical shape rotatably mounted on said vehicle, 
means for releasably connecting said drum to one of the 
wheels of said vehicle whereby said drum may be ro 
tated upon rotation of said wheel, a spring mounted on 
said vehicle, a cable connected to said drum adjacent the 
larger end thereof for winding thereon, means connecting 
said cable to said spring for tensioning said spring when 
said cable is wound on said drum, and means for impart 
ing the stored energy of the spring to the engine crank 
shaft to start the engine when the drum is released from 
its connection with the wheel. 

3. In combination with a wheeled vehicle having an 
engine mounted thereon, said engine having a crankshaft, 
means for starting said engine comprising a spring 
mounted on said vehicle, means connecting a wheel to 
said spring for tensioning said spring as said vehicle is 
manually propelled, said means comprising a drum 
adapted to be rotated by a wheel, a cable connected to 
said drum and adapted to be wound thereon, said drum 
being of frusto-conical shape thereby to exert a substan 
tially constant torque on said spring as said cable is wound 
thereon, and means for imparting the stored energy of 
said spring to said crankshaft to start the engine. 

4. In combination with a vehicle having a deck, an 
axle rotatably mounted on said deck, and wheels on said 
axle, one of said wheels being fixed to said axle, an engine 
mountd on said deck, said engine having a crankshaft, a 
coil spring carried by said vehicle, a drum having a conical 
portion mounted on said axle for rotary movement rela 
tive thereto, clutch means on said axle releasably con 
nected to the drum for rotating the drum with the axle 
when the clutch means is engaged, a cable fastened to the 
drum adjacent the larger end of said conical position for 
winding thereon, means connecting the cable to said spring 
for winding the latter upon rotation of the drum, and 
means including a clutch for connecting the spring to the 
crankshaft for applying the stored energy of the spring to 
the crankshaft for starting the engine. 

5. A vehicle having a deck, axles on said deck beneath 
the latter, wheels on said axles, one of said wheels being 
fixed to its axle to rotate the latter when the vehicle is 
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pushed, an engine mounted on the deck said engine having 
a crankshaft, a coil spring mounted on the vehicle and 
adapted to be tensioned, means for releasably connecting 
the spring to the crankshaft, means including a drum of 
frusto-conical shape mounted on said axle for rotation by 
the wheel fixed to the latter, said deck having an opening 
therein above said drum, a cable attached to said drum 
to be wound thereon when the vehicle is pushed for 
wardly, said cable passing through the opening in the 
deck, means connecing the cable to the spring to tension 
the latter as the cable is wound onto the drum, means for 
releasing the drum to permit the drum to rotate freely 
on the axle, and means for imparting the stored energy 
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of the spring to the crankshaft to start the engine when 
the drum is released. 

6. The combination set forth in claim 5 including fric 
tion means for restraining rotation of said drum after it 
has been released from said axle. 
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