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To all whom it may concern:

Be it known that I, Cmaries F. Kerrer-

ING, 8 citizen of the United States; residing
at Dayton, county of Montgomery, and
State of Ohie; have invented certain new
and useiul Improvements in Engine-Start-
ing Devices, of which the following is a full;
clear, and exact description.

This invention relates to a system of de-
vices for use in connection with starting
mechanisms for engines, and is also appli-
cable to such a system where the engine
when started, is-adapted to store up power
to be used for similar future starting opera-
tions and various other purposes, although
the features relating to the latter kind of
system -are claimed in the divisional appli-
cation hereinafter referred to:. ‘ -

Some of the parts of the apparatus in the
present invention are also shown in my co-
pending application, filed April 17, 1911,
Serial Number 621,512; but in the present
instance certain ‘modifications have been
made to secure adaptability to the present
improvements. " . _

It is among the chief objects of the pres-
ent invention to provide novel combinations
of mechanisms for facilitating the starting
of engines of the non-self starting type, and
other types of apparatus, wherein it is nec-
essary to transmit initial operating power
to the apparatus, in order that the normal
actuating power thereof, may be brought
into action. :

One of the primary objects of the present
invention, residesin the provision of a start-
ing device for such engines in which there
are means for coupling the engine and start-
ing device together, so that the starting de-
vice may transmit power to start the en-
gine; together with an operating member
normally disengaged from the said coupling
means, but having auxiliary means for in-
terlocking the operating member and the
said conpling means together, in order that

the starting device may be brought into op-

erative position, relative to the engine, by
means of -the actuation of the ‘operating

- member.

In more specific terms, this feature of the
invention comprises a foot pedal which is
adapted to cause the coupling of the start-
ing device to the engine; but this foot pedal

-1s in. itself, normally disconnected, so that it
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is ot effective in coupling up the starter to
the engine, until this auxiliary means is op-

-erated, whereby the foot pedal is then con-
~nected up, so’'that when operated it causes

the starting device to be coupled to the en-
gine. o ‘ R C

- The present invention is particularly ap-
plicable to automobiles, wherein an engine
of the combustion or explosion’ type is em-
ployed, as a means of propulsion, and it is
another of the primary objects of the pres-:
ent invention to combine the means foi con-
trolling' the starting-device, with ‘the ordi-
nary transmission: chitch mechanism of the
automobile, whereby the transmission clutch
will be broken and the running gear posi-
tively' disengaged ‘from the engine, at such
times as the starting device is operated to
start, or “crank,” the engine, so. that the
load of the engine will be materially reduced
during the starting operation, This also re-
sults in"the provision of a safety. device,
which prevents the inadvertent or accidental
starting of the car or antomobile, simultane-
ously with the starting of the engine, inag-
much as the driving connection between the
engine and the running gear of the vehicle
is disconnected by the disengagement of the
transmission clutch. Tt is this foot pedal
which controls the transmission cluteh, that
1s spoken of just above as being adapted to
couple the starting device to the engine.
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In thé form which T have adopted for the |

present - instance, as one of the preferred
embodiments for illustrating my present in-
ventions, I make use of a motor-generator,
in combination with an accumulator having
a plurality of sets of electrical connections
therebetween. - The accumulator comprises
a plurality of units, each unit consisting of
an equal number of cells. : The several units
are provided with two sets of electrical con-
nections, runniiig to the mechanically oper-
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ated controller switch, which in turn has two -

distinet operations. When the controller
switch is thrown into its first position,
which will be termed starting position, the
cells of the accumulator, that is, these units
will be connected up in series with the mo-
tor - generator. 'When the ' controller = is
thrown into its second, or charging position,
the connections are broken, and the several

‘units of the accumulator are connécted in

series multiple, with the motor-generator.
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It is to be understood that the term motor-
generator 1s used herein for convenience as

referring to a style of dynamo electric ma-

chine, wherein the machine at one time op-
erates as a motor to crank the engine, and at
another time as a generator to store cur-
rent in the batteries. But the claims in the

present application embody my inventions:

with reference merely to the electric ma-

. chine operating as a starting motor, and

the combination of these features with the
additional features of utilizing the electric
machine also as'a generator, are made the
subject matter of 4 divisional application.
This divisional application is Serial Num-
ber 12,309, filed March 5, 1915, and is the
divisional application referred to in the
paragraph at the beginning of this specifi-
cation.

This motor-generator or dynamo electric
machine is of the small type adapted for
running at such speed as will operate as a
motor to crank the engine of the automo-
bile through the medium of intermediate
gears. And in the form of gearing which I
have adopted in the present instance, the
motor connection for starting permits the
driving of the motor ata high rate of speed,
and the turning of the erigine at a low rate
of speed, thus developing a powerful start-
ing torque with a comparatively small mo-
The proper ratio of gearing being
adapted therefor as hereinafter referred to.
But the starting motor is normally discon-
nected from the engine, because the inter-
mediate gearing referred to, stands nor-
mally disconnected, and I have provided an
operating member which brings this gear-
ing into connection so as to couple the motor
to the engine for starting or cranking. As
one form of such operating member, I make
use of the same pedal as above referred to,
which ordinarily controls the movement of
the transmission elntch into and out of en-
gagement with the engine, so that the opera-
tion of this pedal shifts the toothed members
of the coupling gearing into enmeshment
with each other for the purpose of cranking
the engine by the motor. This leads to an-
other feature of my invention.

It will be obvious that the gears or tooth
members of this coupling mechanism may

come to rest with the gear teeth thereof out

of enmeshing alinement, that is, out of reg-
istration with each other, and thus render
it difficult to bring the gears into driving
connection, when 1t is desired to start the
engine; and it is therefore, another of the
primary objects of the present invention to
impart an initial flow of current to the
motor-generator, to actuate the same as a
motor at low speed, so that the teeth of the
pinion, which meshes with the motor gear
wheel, may be readily brought into the

proper alinement or registration and meshed

‘meshment

1,150,528

with the teeth of the motor gear wheel.. This
movement preliminary to the actual start-
ing movement, will facilitate the connection
between the motor and the engine by means
of this relative movement between the
toothed members, so that one of them may
be thereby readily moved axially into en-
with the other. As another
feature of this preliminary initial move-
ment, this movement is one of low torque
effect, so as to assist in bringing about the
proper coupling of the starting motor to
the engine. That is, there are two periods
or phases to this starting operation, one of
low torque movement to facilitate and effect
the proper coupling, and then a change to
the high torque effect for the cranking
movement. And it is another of the objects
of the present invention to provide an op-
erating member which controls both this
coupling and also this change to the high
torque movement, when the proper enmesh-
ment of the coupling has been accomplished.

Another object of the present invention
is to provide electrical means for prevent-
ing the reéngagement of the said coupling
device (between the starter and the engine),
after the engine has become self actuating
and the said coupling has been uncoupled.
This preventing device is then effective until
the motor has slowed down. This prevents
injury to the parts upon inadvertant op-
eration.

Further objects and advantages of the
present invention will appear as the descrip-
tion of my invention progresses, reference
being had to the accompanying drawings,
wherein;

Figure 1 is a top plan view of the chassis
of an automobile, to which my improved
system is applied. Ceitain pavés of the chas-
sis and automobile, arve removed for the sake
of clearness, the parts of my system which
are shown therein, being the particular ar-
rangement and location of the motor-gener-
ator and the mechanical connections for con-
trolling the operation of the same. Tigs. 12
and 1% are detail views of the friction clutch
mechanism which couples up the motor-gen-
erator and the engine. Tig. 2, is a detail
view in side elevation of the electrically con-
trolled interlocking mechanisms which are
normally loosely mounted upon a transverse
shaft, which will hereafter be termed the
clutch shaft of the automobile. This view
also shows the pivoted armature or latch
mechanism, in engaging position with the
curved arm, rigidly carried by the clutch
shaft. Fig. 3, 15 a view similar to that of
I'ig. 2, but taken from the opposite side of
the said mechanism, the pivoted armature in
this instance being shown in disengaged po-
sition. Tig. 4 is a fragmentary detail view
of the mechanism which shifts the controller
switch, from “ charging ” position to * start-
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