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My invention relates to starters for inter-
nal combustion engines, and more particu-
larly to a construction of starter the func-
tioning of which is controlled by the switch
in the circuit to the ignition system of the
engine. '

In automobiles now commonly used, the

starting motor and the ignition system for

the engine, either receive their power from
a storage battery, or while the starting motor
recejves its power from the storage battery
only, the ignition system for the engine may
receive its power either from this storage
battery or from'a magneto driven by the en-
gine.

My invention relates to a starter contain-
ing mechanisms so combined and operating
that power will be applied to the starting
motor as a result of the closing of the cir-
cuit to the ignition system of the engine, the
circuit to said starting motor being auto-
matically interrupted by a magnetic switch
mechanism energized by a current from a
generator operated by the engine to cause

5 the interruption of the circuit to the start-

ing motor and keep this circuit open until
the speed of the engine is so reduced or the
“engine has stopped, whereupon the circuit
to the starting motor will be automatically
reclosed, thus applying the power of the
starting motor thereto and preventing the
stalling of the engine,

This functioning of the starter above de-
scribed is assured because the starting motor
cireuit is opened or closed primarily by the
same switch controlling the circuit to the
ignition system of the engine, thus co-ordi-
nating the starting mechanism with the en-
gine ignition so that power cannot be ap-
plied to the starting motor unless the igni-
tion system is functioning, and the ignition
system will and miust be operative when the
starter functions automatically, to prevent
the stalling of the engine in the manner

5 above described.

The above described starter is broadly
considered not my invention, my invention
relating more particularly to a mechanism
by which a starter of the type described,
may be used in conjunction with an internal
combustion engine, the ignition system of
which receives power either from a storage
battery, or from a magneto, as determined
by the setting of a switch so constructed
that the starting motor may be placed in

circuit with the battery and prevent the
stalling of the engine in the manner above
described, notwithstanding that the ignition
system of the engine at the time is receiving
power from a magneto. The construction 1s
such that the working conditions through-
out the starter will be the same whether the
ignition system is receiving power from the
storage battery or from the magneto, and
that when the switch is used to disconnect
the ignition system from both the storage
battery and the magneto, the circuit from
the storage battery to the starting motor
will be opened simultaneously with the
opening of the ignition circuit.

The controlling devices of the starter may
be used in conjunction with various types of
starting motors and means for coupling
same to the engine, commonly known as
starting systems, requiring merely a proper
change in the wiring of said systems in con-
nection with said devices. My improvement
in the starter of the said type is merely to
facilitate the instellation of such starters in
connection with engines the ignition systems
of which may be used with a storage battery
or with a magneto, while permitting the uti-
lization of the same switch mechanism con-
trolling the circuits to the ignition system in
the usual manner but so modified as to make
the battery circuit available as a source of
power for the starting motor whether the
ignition be functioning upon the battery cir-
cuit or upon the magneto circuit.

The invention consists. primarily in a
starting device for internal combustion en-
gines embodying therein the combination
with a motor adapted to be operatively con-
nected with an engine shaft, a generator
driven from the engine, an electric battery,
a magnetic switch controlling the circuit
from said battery to said motor, and a sec-
ond magnetic switch in circuit with said
generator and controlling. the circuit from
said battery to said first named magnetic
switch, whereby when the engine is operat-
ing under its own power, the circuit to said
motor will be opened, of a manually opera-
tive switch having a fixed contact, a binding
post in electrical connection therewith, elec-
trical connections between said contact, said
binding post and said battery, a fixed con-
tact adapted to be electrically conmected
with a magneto driven from the engine, a
movable switch member -electrically con-
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nected with the engine ignition system and
adapted to be selectively engaged with
either of said fixed contacts, and electrical
connections between said binding post and
said second magnetic switch whereby said
manually operative switch may be actuated
to close the circuit from said battery to the
ignition system and simultaneously cause
the closing of the circuit to said motor, or to
close the circuit from the magneto to the ig-
nition system while still permitting the clos-
ing of the circuit from said battery to said
motor; and in such other novel features of
construction and combination of parts as are
hereinafter set forth and described, and
more particularly pointed out in the claims
hereto appended.

Referring to the drawings,

Fig. 1 is a diagrammatic showing of the
electrical conditions in a starter embodying
my invention;

Fig. 2 is a plan view of the movable con-
tacts of the manually operative switch
mechanism

Fig. 3 is a plan view of the insulating
plate carrying the fixed contacts of said
switch mechanism and illustrating the con-
struction by which the ignition system may
be operated upon the magneto; and

Fig. 4 is a section on the line 4—4 of Fig.
2 upon an enlarged scale, and including a
fragmentary portion of the movable contact
controlling the circuits to the ignition sys-
tem.

Like letters refer to like parts througli-
out the several views.

In the embodiment of the invention shown
in the drawings, the starter includes a mo-
tor ¢ adapted to be connected in any desired
manner with the shaft of an internal com-
bustion engine for applying starting power
thereto, a generator 7 such as is commonly
used in connection with internal combustion
engine starting engines; an ignition system
¢ for the engine; and a source of clectrical
energy such as an ordinary secondary bat-
tery d. The battery is usable for simulta-
neously supplying current to the igmition
system ¢ and the motor ¢ when starting an
engine. The generator & is used for re-
charging the battery ¢, and also for con-
trolling one of a pair of magnetic switches
by which the circuit from the battery 4
to the motor ¢ is automatically controlled.

The battery & is placed in circunit with the
motor ¢ by means of a magnetic switch e,
the magnet controlling the armature of
which may also be placed in circuit with
said battery by means of a second magnetic
switch 7, the magnet of which is in cireuit
with the generator .

The construction of these magnets is such
that when the generator is inoperative, the
magnetic switch 7 is'so set as to close the
circuit from the battery 4 to the magnet of
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the switch ¢, this circuit, however, having
arranged therein, a manually operative
switch ¢ by which the application of power
to the motor ¢ and to the ignition system
¢ is simultaneously controlled.
to the magnetic switch / and the contacts
forming a part of said switech and included
in the circuit to the switch ¢ ave normally
closed, and the circuit from the battery ¢
to the motor ¢ is normally open, while the
manually operative, or ignition switch, is
opened.

By the above construction, the circuit to
the motor ¢ can be closed only at.a time
while the circuit to the ignition system from
said battery d is also closed, and the second
magnetic switch, when the engine is oper-
ating under its own power, will cause the
automatic opening of the circuit from said
battery to said starting motor without, how-
ever, interrupting the circuit from said
battery to the ignition system.

This general construction and arrange-
ment of parts broadly is not my invention,
the magnetic control mechanisms being now
manufactured for installation in connection
with old and well known forms of starting
motors to vary the functioning of said
starters to conform to the:conditions above
referred to.

The manually operative switch ¢ may
also be used to connect the ignition systenm
¢ with a magneto A. ‘

It has been found in actual practice that
complicated wiring arrangements are re-

The circuit 7

<

80

85

90

']

100

quired in installing a starting device having

the above characteristics in a vehicle in
which the ignition system for the cngine
may be connected, either with the storage
battery ¢ or with the magneto 2. Special
controls for the starter circuit are required
when the ignition system is run from the
magneto, which has made the use of the
starter impracticable with a certain well
known automobile made in very large num-
bers. '

The construction illustrated in the accom-
panying drawings includes a combination
with this well known form of starter, of a
special construction of switch mechan’sm
which will obviate this difficulty and permit
the ignition system ¢ to be operated either
from the storage battery 4 or the magneto
h, without, in any way modifying the auto-
matic functioning of the magnetic controls
for the starter.

The manually operative switch mecha-
nism ¢ is, as to its general construction and
arrangement of parts, old and well known
and extensively used. It contains two sets
of fixed contacts supported by a plate of
insulation material and two sefs of movable
contacts co-operating with said sets of fixed
contacts respectively, one set of .movable
contacts being key-controlled and the other
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set being lever-controlled. The key-con-
trolled set of movable contacts controls the
circuit to the ignition system cf the engine
and may be so set as to place this system
in circuit either with the battery d or the
magneto A, or may be set in a neutral posi-

tion to interrupt both circuits to the igni- 2

tion system. The other set of movable con-
tacts 1s used exclusively for supplying cur-
rent from the battery o to the lighting sys-
tem of an automobile. and is shown in the
accompanying drawings merely because
both sets of contacts are connected with the
battery ¢ through a single fixed contact,
which contact is also utilized in the embodi-
ment of the invention shown for closing the
circuit from the battery d to the switch ¢
by means of the magnetic switch f. In thus
utilizing the general arrangement of con-
tacts in this switch mechanism for complet-
ing the circuit, as described, to the magnetic
switch control of the starter, T am enabled
to install the controls for the starter in a
machine utilizing this switch without dis-
turbing any of the electrical conditions
found in-the machine, apart from those in-
cidental to the operation of the starting
mechanism itself. : "

The electrical connection by which the
closing of the circuit from the battery 4 to
the ignition system will cause the simul-
taneous closing of the circuit to the magnetic
switch ¢ while permitting the circuit from
the magneto A to the ignition system ¢ with-
out causing the interruption of the circuit
from the battery to the said magnetic switch
is also so constructed that when the key-con-
trolled set of contacts is in the neutral posi-
tion, it will interrupt the circuit from the
battery to the switch ¢ and thus prevent the
application of power to the motor ¢ while
the circuit to the ignition system is inter-
rupted.

The set of contacts used in the lighting

-system is carried by a plate ¢ of insulating

material, and includes four fixed contacts
with their respective binding posts, 1, 2, 3
and 4, the movable contacts co-operating
therewith being in the form of resilient
members 5 and 6 electrically connected to-
gether in the manner shown and carried by
a movable ring ¢ of insulation. The con-
tacts 1 to 4 extend through the plate ¢ so
as to be engaged by the contacts 5 and 6 in
the usual manner and with the usual effect.
These contacts In their functioning do not
relate in any way to the starter mechanism
of my invention excepting that the contact
1 is connected with the battery ¢ and in ad-
dition to furnishing power for the lighting

~system, is also used for furnishing power
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to the engine ignition system and to the
starting mechanism in a manner which will
more fully appear hereinafter. »

The set of contacts carried by the plate ¢

for the ignition system consists of a contact
7 centrally of said plate, which is circular
in form, and contacts 8 and 9, the first of
which is in electrical connection with the
fixed contact 1, and the other of which is
in electrical connection with the magneto

The conductor wires for the lighting sys-
tem are not shown in the accompanying
drawings, since the illustration of this sys-
tem is not essential to the understanding
of the present invention, the wire connecting
the contact 1 with the battery d, however,
being shown at 10 and the wire connecting
the contact 9 with the magneto % being
shown at 11.

Co-operating with the contacts 7, 8 and 9
is a movable contact 12 carried by a ro-
tatable block of insulating material 13, said
contact 12 being made of spring metal and
having two spring arms, one of which, 12,
is constantly engaged with the fixed contact
7 and the other of which 12° may be selec-
tively engaged with either of the contacts
8 or 9 by the turning of the block 13. This
block is usually turned by means of a special
key which prevents the unauthorized appli-
cation of power to the ignition system.
When the key is so positioned that it may

be removed from its engagement with said !

block, the contact 12" will be positioned at a
point substantially halfway between the
fixed contacts 8 and 9, or in a neutral posi-
tion. The foregoing switch construction is
old and well known in this art, but descrip-
tion thereof is necessary to an understanding
of the invention, particularly as to the means
for controlling the circuit to the ignition
system by which power may be furnished
thereto either from the battery 4 or from
the magneto A.

To permit power to be furnished to the

starting motor a by a mere closing of the
circuit to the engine ignition system by the
manually operative switch mechanism, and
at the same time prevent application of
power to said motor unless the power is at
the same time applied to the ignition system
when starting an engine; and to permit
power to be applied to said motor for ve-
starting the engine in the event of its stall-
ing accidently, irrespective of whether the
manually operative switch is set to supply
the ignition system with current from the
battery d or from the magneto A, while at
the same time precluding possibility of
power bheing supplied the motor. ¢ except
when current from one source or the other
will be supplied the ignition system, T pro-
vide the plate ¢ with a binding post % con-
nected by the wire 14 with the armature 7’
of the magnetic switch f, which armature
controls the circuit to the magnet of the
switch e through the conductor wire 15 an
contact f2.
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The binding post % is so mounted in said
plate ¢ as to be insulated from the other
fixed contacts carried by said plate, and is
so countersunk in the plate as to be in a
position where it will not be engaged by any
movable contact within the housing j. This
binding post % is electrically connected with
a contact %’ exteriorly of the housing j, and
co-operates with a spring contact s which
is in electrical connection with both contacts
1 and 8, thus serving as an electrical con-
ductor connecting said contacts for. furnish-
ing power to the ignition system, and caus-
ing the closing of the ignition circuit to si-
multaneously cause the closing of the cir-
cuit to the armature f/. The contact m has
its edge formed as shown to ensure an ac-
curate contact thereof with the contact %’

Intermediate the contacts 8 and 9, and,
like said contacts, concentric with the con-
tact 7, is an insulated plunger » mounted in
the plate 4, beneath the contact m and in
engageable relation therewith, this con-
tact projecting within the plate ¢, to a
point where, when the movable contact 12°
1s in its neutral position, it will act upon
said plunger n and therethrough force the
contact m out of engagement with the op-
posed contact %’, and thus ensure the open-
ing of the circuit between the battery ¢ and
the armature of the magnetic control switch
/, when the circuit to the ignition system
iy broken. ,

The motor ¢ is placed in electrical connec-
tion with the battery ¢ by means of the con-
tact members ¢’ of the magnetic switch e,
and the conductor wires 16 and 17.

The contact f? is electrically connected
with the winding of said magnetic switch ¢
by the conductor wire 15,

The winding of the magnetic switch f is
connected with the generator b by the con-
ductor wire 19, the motor ¢, generator 6 and
ignition system ¢, and battery d being

5 grounded 1n the usual manner as indicated

in Fig. 1 of the drawings. The generator &
may also be connected to the battery d by a

“conductor wire 20 for re-charging the bat-

tery, having in its length thereof a cutout o.
't'his, however, may be omitted.

While the operation of the device will be
readily understood from the foregoing de-
scription, attention is directed to the fact
that the use of the contacts &’ and s con-
nected with the binding post of the fixed con-
tacts 1 and 8, and the binding post %, estab-
lishes a condition wherein the controls for
the motor ¢ are so co-ordinated with the con-
trol for the ignition system that the manual-
ly operative ignition switch will make or
break the circuit to said controls, and there-
through to the starting motor simultaneously
with the making or breaking of the circuit to
the ignition system, and in case of the aceci-

5 dental stalling of the engine, will automati-

1,681,747

cally cause power to be applied to the motor
e whether the ignition system is running
from the battery d or from the magneto A.

The means by which the circuit from the
battery d to the magnetic switch controls is
broken as a result of the breaking of the
circuit between the ignition system and the
battery or the magneto, (the plunger n) pre-
vents the application of power to the motor
a at all times when the circuit to the ignition
system is interrupted.

In installing a starter in an automobile us-
ing the old construction of switch mecha-
nism herein referred to, it is merely neces-
sary to disconnect the wires from the various
contacts carried by the plate ¢ and remove
said plate from the housing j and substitute
a similar plate also carrying the binding
post %, contacts %’ and m, and plunger =,
as herein described therefor, and make the
connections in the same manner as in the
old switch and with the same contacts, and
connect the binding post Z with the arma-
ture f” as herein described.

In the operation of the device, when it is
desired to start an internal combustion en-
oine which is at rest, it is merely necessary
to shift the block 13 so as to engage the
spring contact arm 12° with either the bind-
ing post 8 or the binding post 9, the spring
contact arm 12° always being engaged with
the contact 7. The result of this move-
ment of the manually operative ignition
switch, whether the arm 12" be engaged with
the contact 8 or the contact 9, will cause a
closing of the circuit from the battery d
through the conductor 10, binding posts 1
and 8, contacts m and %’, binding post %,
conductor wire 14, armature 7/, contact f2
and conductor wire 15, to the winding of the
magnetic switch ¢. As this switch 1s ener-
gized, the contacts controlled thereby will be
engaged, thus closing the circuit from the
battery & to the motor @, which being cou-
pled with the engine shaft in the usual man-
ner, will apply power to the engine. The
engine will immediately start under its own
power because of the simultaneous closing
of the ignition system circuit, and come to
speed rapidly and cause the generator b to
supply current sufficient to energize the coil
of -the magnetic switch f and cause move-
ment of the armature f” sufficient to inter-
rupt the circuit to the winding of the mag-
neticswitch e. This permits the contacts con-
trolled by said switch to separate, either by
gravity or under the control of a spring,
to interrupt the circuit to the motor a.

So long as the engine is permitted to run
under its own power, the magnetic switch f
will remair open, and the contacts £’ and
m will remain engaged so that in the event
of the accidental stoppage of the engine, as a

-result of failure of the generator to main-

tain the current necessary to energize the
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coil of said magnetic switch f, said switch
will again be instantly closed to apply power
to the starting motor ¢ in the manner here-
tofore described, and thus automatically re-
start the motor. The electrical connections to
the ignition system are not disturbed in any
way b% this accidental stalling of the engine,
even though at the time the Ignition system
be operating from the magneto A. ’

In fact the construction is such that under
no circumstances can the electrical condi-
tions of the starter be disturbed by the stall-
ing of an engine, or the driver be required
to give any attention to the ignition switch.
Furthermore, the construction is such that
a driver may at will, while the engine is
running, use the manually operative switch
to operate the ignition from either the mag-
neto 4 or battery ¢ without disturbing the
electrical conditions as to the starter.

When the manually operative switch is
actuated to bring the contact 12* into its
neutral position, which position is ordinarily
determined by a key-controlled mechanism
for actuating this switch, said contact, by
engagement with the plunger n, will cause
the separation of the contact m from the
contact £’, and thus prevent the flow of cur-
rent from the battery d to the motor a.

In this manner, a construction is proyided
whereby when the engine is at rest, the cir-
cuit to the starting motor will be open, but
will be automatically closed when the igni-
tion switch is manually closed, and will be
again automatically opened when the engine
is operating under its own power at a speed
sufficient to cause the generation of current
by the generator b. The various controls,
however, remain in a position which will
ensure the automatic closing of the circuit
to the starting motor immediately upon a
failure of the generator to supply current
sufficient to actuate the magnetic switch 7,
and the above conditions are true whether
the ignition switch is so set as to cause the
ignition system to be in circuit with the bat-
tery d or the magneto A.

While I have referred to “stalling” of an
engine, a complete stoppage is not neces-
sarily implied, since the starting motor will
have power automatically applied thereto
before the engine completely stops.

It is not my intention to limit the inven-
tion to the precise details of construction
shown in the accompanying drawings, it
being apparent that such may be varied
without departing from the spirit and scope
of the invention.

Having describéd the invention, what I
claim as new and desire to have protected
by Letters Patent, is:—

1. A starting device for internal combus-
tion engines embodying therein the combina-
tion with a motor adapted to be cperatively
connected with an engine shaft, a generator

driven from the engine, an electric battery,
a magnetic switch controlling the circult
from said battery to said motor, and a second
magnetic switch in circuit with said gen-
erator and controlling the circuit from said
battery to said first named magnetic switch,
whereby when the engine is operating under
its own power, the circuit to said motor will
be opened, of a manually operative switch
having a fixed contact, a binding post in
electrical connection therewith, electrical
connections between said contact, said bind-
ing post and said battery, a fixed contact
adapted to be electrically connected with a
magneto driven from the engine, a movéable
switch member electrically connected with
the engine ignition system and adapted to
be selectively engaged with either of said
fixed contacts, and electrical connections be-
tween said binding post and said second
magnetic switch whereby said manually op-
erative switch may be actuated to close the
circuit from said battery to the ignition
system and simultaneously cause the closing
of the circuit to said motor, or to close the
circuit from the magneto to the ignition
system while still permitting the closing of
the circuit from said battery to said motor.

2. A starting device for internal combus-
tion engines embodying therein the combina-
tion with a motor adapted to be operatively
connected with an engine shaft, a generator
driven from the engine, an electric battery, a
magnetic switch controlling the circuit from
said battery to said motor, and a second
magnetic switch in circuit with said genera-
tor and controlling the circuit from said bat-
tery to said first named magnetic switch,
whereby when the engine is operating under
its own power, the circuit to said motor will
be opened, of a manually operative switch
having a fixed contact, a binding post in
electrical connection therewith, a normally
closed electrical switch, one member of
which is in electrical connection with said
binding post, and the other member of which
is in electrical connection with said contact
and said battery, a fixed contact adapted to
be electrically connected with a magneto
driven from the engine, a movable switch
member electrically connected with the en-
gine ignition system and adapted to be selec-
tively engaged with either of, or positioned
intermediate, said fixed contacts, electrical
connections between said binding post and
said second magnetic switch whereby said
manusally operative switch may be actuated
to close the circuit from said battery to the
ignition system and simultaneously cause the

closing of the circuit to said motor, or to 1

close the circuit from the magneto to the
ignition system while still permitting the
closing of the circuit from said battery to
said motor, and means operative upon said
normally closed switch, and engageable by
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said movable contact when positioned inter-
mediate said fixed contacts to interrupt the
circuit between said binding post and said
battery. ‘

3. A starting device for internal combus-
tion engines embodying therein the combina-
tion with a motor adapted to be operatively
connected with an engine shaft, a generator
driven from the engine, an electric battery,
a magnetic switch controlling the circuit
from said battery to said motor, and a sec-
ond magnetic switch in circuit with said
generator and controlling the circuit from
said battery to said first named magnetic
switch, whereby when the engine is operating
under its own power, the circuit to said mo-
tor will be opened, of a manually operative
switch having a fixed contact, a binding
post in electrical connection therewith, a
normally closed electrical switch comprising
a fixed member in electrical connection with
said binding post, and a spring member in
electrical connection with said contact and
said battery, a fixed contact adapted to be
electrically connected with a magneto driven
from the engine, a movable switch member
electrically connected with the engine igni-
tion system and adapted to be selectively en-
gaged with either of, or positioned interme-
diate, said fixed contacts, electrical connec-
tions between said binding post and said
second magnetic switch whereby said manu-
ally operative switch may be actuated to
close the circuit from said battery to the ig-
nition system and simultaneously cause the
closing of the circuit to said motor, or to
close the circuit from the magneto to the
ignition system while still permitting the
closing of the circuit from said battery to
said motor, and a plunger of insulating ma-
terial mounted to engage said spring mem-
ber and be engaged by said movable contact
when positioned intermediate said fixed con-

tacts to interrupt the circuit between said

binding post and said battery.
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4. A starting device for internal combus-
tion engines embodying therein the combi-
nation with a motor adapted to be operative-
ly connected with an engine shaft, a gener-
ator driven from the engine, an electric bat-
tery, a magnetic switch controlling the cir-
cuit from said battery to said motor, und a
second magnetic switch in circuit with said
generator and controlling the circuit from
said battery to said first named magnetic
switch, whereby when the engine is operat-
ing under its own power, the circuit to said
motor will be opened, of a manually opera-
tive switch having a fixed contact, a binding
post in electrical connection therewith, a
normally closed electrical switch comprising
a fixed member in electrical connection with
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said binding post, and a spring member in

electrical connection with said contact and
said battery, a fixed contact adapted to be
electrically connected with a magneto driven
from the engine, a movable switch member
electrically connected with the engine igni-
tion system and having a spring arm adapt-
ed to be selectively engaged with either of,
or positioned intermediate, said fixed con-
tacts, electrical connections between said
binding post and said second magnetic
switch whereby said manually operative
switch may be actuated to close the circuit
from said battery to the ignition system and
simultaneously cause the closing of the cir-
cuit to said motor, or to close the circuit

65

from the magneto to the ignition system

while still permitting the closing of the
circuit from said battery to said motor, and
a plunger of insulating material mounted to
engage said spring member and be engaged
by said spring arm when positioned inter-
mediate said fixed contacts to interrupt the
circuit between said binding post and said
battery.
In witness whereof I have hereunto affixed
my signature this 15th day of April 1925.
FREDRICK W. MABY.
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