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My invention relates to clutches which are
adapted to be used between an internal combus-
tion engine and the load to be driven by said
engine and which are so constructed that with
the engine at rest a forward movement of the
load will start the engine. It is especially adapt-
ed for use on motorcycles in which it is desired
to start the engine by pushing the motorcycle
forward.

It is an object of my invention to provide such
a clutch which will allow the engine to be so
started but which is so constructed that the
clutch will be disconnected as soon as the engine
reaches idling speed. Idling speed may be defined
as a rotative speed only a little higher than the
lowest speed at which the engine will continue
to run without load.

It is a further object of my invehtion to pro-
vide such a clutch which will automatically en-
gage so that the engine can drive the lnad as
soon as the engine is speeded up to running
speed. Running speed is defined as any higher
rotative speed than idling speed.

In general, it is the object of my invention to
provide a clutch which can be used in a motor-
cycle or similar vehicle driven by an internal
combustion engine which is so constructed that
if the throttle of the engine is set to supply fuel
only sufficient to produce idling speed of the
engine, a forward push on the vehicle will start
the engine without causing the engine to drive
the vehicle, but as soon as the throttle is opened
to a degree sufficient to cause the engine to
speed up to running speed, the clutch will auto-
matically engage so that the engine can drive
the vehicle.

In particular, it is an object of the invention
to provide a clutch capable of performing the
‘above described functions, which is sufficiently
compact to be practical for use in motorcycles,
and other small engine driven vehicles, and
which will surely and positively perform these
functions. .

Further objects and advantages will be made
evident hereinafter.

Referring to the drawings which are for illus-
trative purposes only:
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Fig. 1 is a cross-sectional view of a clutch em- -

bodying the features of my invention; .

Fig. 2 is a cross-sectional view taken cn the
line 2—2 of Fig. 1;

Fig. 3 is a cross-sectional view taken generally
as indicated by the line 3—3 of Fig. 1;

Fig. 4 is a perspective view of a starting clutch
shoe; and
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‘are two pivot pins 24.

5 lead or other heavy material 36.

Fig. 5 is a perspective view of a running clutch
shoe. . :

In the embodiment of my invention shown in
the drawings, {1 is a portion of an internal com-
bustion engine having a shaft 12. This engine
rotates in the direction of the arrow 13 (Fig. 3).
Rigidly secured by a key {4 on the shaft 12 is a
driving mechanism 21, which driving mechanism
rotates with the shaft 12.

The driving mechanism 21 consists of a hub
22 to which is welded or otherwise rigidly se-
cured a spool 23. Passing through the spool 23
Mounted so that they
can turn freely, but only through a small are,
on each of the pivot pins 24 is a starting clutch
shoe 25 and a running clutch shoe 26. Each pin
24 passes through holes 21 in a shoe 25 and
holes 28 in a shoe 26. The shoes 25 and 26 are
of sheet metal bent into U section as shown. Se-
cured inside a projection 29 of each shoe 25 is a
mass 30 of lead or other heavy material. When
the driving mechanism is rotating this mass 30
is forced outward radially from the axis of the
shaft {2 by centrifugal force and tends to rotate
the shoe 25 in the direction of the arrow 3i.

The starting shoe 25 has a cylindrical outer
surface 32 which frictionally engages the driven
mechanism when the shoe is in one extreme
arcuate position. Stops 33 strike against a tube-
34 of the spool 23 and limit the arcuate move-
ment of the starting shoe away from its contact
with the driven mechanism.

The running clutch shoes are provided with
an outer cylindrical surface 35 and a mass of
When the
driving mechanism is rotating this mass 36 tends
to act centrifugally to rotate the shoe 26 in the
direction of the arrow 37 and to force the sur-
face 35 into frictional engagement with the
driven member. Stops 38 strike against the tube
34 and limit the inward movement of the free
ends of the running clutch shoes 26.

For the purpose of forcing the starting clutch
shoes 25 into contact with the driven members
and forcing the running clutch shoes 26 out of
such contact, two tension springs 40 are pro-
vided. Each of these springs are connected at
one end to a pin 41 carried by a starting clutch
shoe 25 and at the other end to a pin 42 carried
by a running clutch shoe 26. These springs
each tend to rotate one of the starting shoes 25
about a pin 24 in a direction opposite to that
shown by the arrow 31 and to rotate one of the
running shoes about the other pin 24 in a direc-
tion opposite to that shown by the arrow 31. In
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other words, each of the springs 40 tends to
cause a starting shoe 25 to frictionally engage
the driven mechanism and to hold a running shoe
26 out of engagement with the driven mecha-
nism. It will be noted that the pins 41 are close
to the pins 24 and the pins 42 are much further
away from the pins 24, and the direction of pull
of the springs 40 is such that they exert a weak
turning moment on the starting shoes 25 and a
much stronger moment on the running shoes 26.

The driven mechanism consists of a pulley 50
having an inner cylindrical face 5! to which is
secured an annulus 52 of -leather, rubber, or
brake lining. The inner cylindrical face 53 of
this annulus has approximately the same curva-
ture as the faces 32 and 35 of the shoes 25 and
26 and may be frictionally engaged by these
faces. The pulley 50 has a hub 55 rigidly fixed
as by a key 56 on a driven shaft 51.  The shaft
51 drives the vehicle by any well known means
not shown.

The method of operation is as follows. The
driver of the vehicle turns on the ignition circuit
of the internal combustion engine and sets the
throttle thereof at idling range. The parts being
at rest, the springs 40 hold the starting clutch
shoes 25 in frictional engagement with the face
53 and hold the running clutch shoes 26 out of
such engagement. If now the driver pushes the
vehicle forward the shaft 571 is turned and the
pulley 50 turns the driving mechanism through
the starting shoes 25, thus starting the engine
which, due to the throttle setting, at once accel-
erates to idling speed. The weights of the masses
30 and the strength and method of attachment
of the springs 40 is such, however, that the cen-
trifugal force generated in the masses 30 is suf-
ficient, to overcome the tension of the springs 40
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with the engine rotating at idling speed and the

starting shoes 29 rotate in the direction of the
arrows 31, thus moving the surfaces 32 out of
frictional engagement with the surfaces 53. The
surfaces 35 of the running shoes 26 being held
ouf of frictional engagement with the surface 53,
the engine can run free without any engagement
between the engine and the driven parts of the
vehicle.

If now the driver seats himself in the vehicle
and opens the throttle enough so that the engine
accelerates to running speed, the surfaces 35 of
the running shoes 26 engage the surface 53 and
the engine drives the vehicle forward. This is
due to the fact that the weight of the mass 36
is sufficient to produce sufficient centrifugal force
to overcome the tension of the spring 40. If at
any time the driver throttles the engine down
below running speed, the running clutch shoes
disengage and the engine ceases to drive the ve-
hicle, The engine will continue to run free unless
it is throttled down to a point at which it will
not idle. At this point the starting shoes take
hold and the vehicle drives the engine which acts
as a brake thereon. As long as the vehicle is in
motion it is impossible, however, to stop or “kil}”
the engine unless the ignition is shut off.

I claim as my invention:

1. A clutch through which an internal com-
bustion engine may drive the wheel of a vehicle
and through which the wheel of the vehicle may
drive said engine for the, purpose of starting said
engine, comprising: a driving member connected
to and driven by the engine; a driven member
connected to and driving the vehicle wheel: a
running clutch shoe carried by said driving mem-
ber; centrifugally operated means for forcing
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said running clutch shoe to frictionally engage
& surface on said driven member when said driv-
ing member is rotated above a critical speed; a
starting clutch shoe carried by said driving
member; spring means tending to hold said
starting clutch shoe in frictional engagement
with said driven member; and centrifugal means
for forcing said starting clutch shoe out of fric-
tional engagement with said driven member,
against said spring means, whenever said driven
member is rotated at or above a starting clutch
releasing speed which is slightly below said criti-
ca] speed.

2. A clutch through which an internal com-
bustion engine may drive the wheel of a vehicle
and through which the wheel of the vehicle may
drive said engine for the purpose of starting said
engine, comprising: a driven member connected
to and driving the wheel and having an inner
cylindrical friction surface: a driving member
connected to and driven by the engine; a run-
ning clutch shoe carried by said driving mem-
ber in a position such that it can engage said
surface when expanded; running clutch shoe
spring means tending to hold said running clutch
shoe out of engagement with such surface; a
weight carried by said running clutch shoe and
so placed as to be actuated by centrifugal force
to a sufficient degree to overcome said running
clutch shoe spring means and cause said running
shoe to frictionally engage said surface whenever
said driving means is rotated at a speed above a
definite critical speed; a starting clutch shoe car-
ried by said driving member in a position such that
it can engage said surface when expanded; start-
ing clutch shoe spring means tending to hold said
starting clutch shoe in engagement with said
surface; and a weight carried by said starting
clutch shoe and so placed as to be actuated by
centrifugal force to a sufficient degree to over-
come said starting clutch shoe spring means and
force said starting clutch shoe out of engagement
with said surface whenever said driving means
is rotated at or above a starting clutch releasing
speed which is slightly below said critical speed.

3. A clutch through which an internal com-
bustion engine may drive the wheel of a vehicle
and through which the wheel of the vehicle may
drive said engine for the purpose of starting said
engine, comprising: a driven member connected
to and driving the wheel and having an inner
cylindrical friction surface; a driving member
connected to and driven by the engine; a run-
ning clutch shoe carried by said driving mem-
ber in a position such that it can engage said
surface when expanded; running clutch shoe
spring means tending to hold said running clutch
shoe out of engagement with such surface; a
weight carried by said running clutch shoe and
50 placed as to be actuated by centrifugal force
to a sufficient degree to overcome said running
clutch shoe spring means and cause said running
shoe to frictionally engage said surface whenever
said driving means is rotated at a speed above g
definite critical speed; g starting clutch shoe
carried by said driving member in a position such
that it can engage said surface when expanded,
said starting clutch shoe and said running clutch
shoe being mounted on a single pivot carried by
said driving means, said shoes extending in op-
posite directions from said pivot; starting clutch
shoe spring means tending to hold said starting
clutch shoe in engagement with said surface;
and a weight carried by said starting clutch shoe
and so placed as to be actuated by centrifugal
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force to a sufficient degree to overcome said
starting clutch shoe spring means and force said
starting clutch shoe out of engagement with said
surface whenever said driving means is rotated
at or above a starting clutch releasing speed
which is slightly below said critical speed.

4. A clutch through which an internal com-
bustion engine may drive the wheel of a vehicle
and through which the wheel of the vehicle may
drive said engine for the purpose of starting said
engine, comprising: a driven member connected
to and driving the wheel and having an inner cy-
lindrical friction surface; a driving member
connected to and driven by the engine; a run-
ning clutch shoe carried by said driving member
in a position such that it can engage said surface
when expanded; running clutch shoe spring
means tending to hold said running clutch shoe
out of engagement with such surface; a weight
carried by said running clutch shoe and so placed
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as to be actuated by centrifugal force to a suffi-
cient degree to overcome said running clutch
shoe spring means and cause said running shoe
to frictionally engage said surface whenever said
driving means is rotated at a speed above a defi-
nite critical speed; a starting clutch shoe carried
by said driving member in a position such that
it can engage said surface when expanded;
mesans for so attaching said spring means to said
starting clutch shoe as to hold said starting
clutch shoe in engagement with said surface; and
a weight carried by said starting clutch shoe and
so placed as to be actuated by centrifugal force
to a sufficient degree to overcome said starting
clutch shoe spring means and force said starting
clutch shoe out of engagement with said surface
whenever said driving means is rotated at or
above g starting clutch releasing speed which is
slightly below said critical speed. '
FORD W. HARRIS.




