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To all whom it may concert; -

Be it known that I, Wiram J. Hazr, a
citizen of the United States, vesident of
Mount Vernon, county of Westchester, State
have invented certain new
and useful Improvements in 2 Combined
Starting and Ignition Switching Device and
(iircuits Therefor, of which the following
is a specification, giving a full and clear
description, such as will enable others skilied
in the art to which it appertains

to make
and use the same.

My invention relates particularly to ap- .

paratus used in starting and operating an
internal combustion engine, such as used on
automobiles and other moving vehicles. In
certain systems now in use on moving ve-
hicles; it is customary o start the engine
using battery for a source of ignition cur-
rent, and as soon as the engine is started,
to throw over on to magneto. T4 sometimes
happens that a driver will in stopping the
vehicle he is driving, throw his ignition
qwitch -over on i “battery” instead of to
the “off” position, and in a pumber of other
ways, leave the switch on battery, in which
case either the batteries are run down or the
is burned out, or both things
may OCCur.
driver starts his engine he forgets to switch
over to “magneto” and rups for a long time
on battery. If he is using dry cells, in the
ignition circuits,
he soon finds himself without any ignition
battery for starting: _ .
To overcome all of these difficulties, I
have combined the control of the ignition
circuits with the starting switch which is
now commonly used for operating and start-
ing the motor, \hich eranks the engine. By
my invention, it is impossible to leave the
battery on the-ignition circuits or.to
the hattery after the engine has been started.
My invehtion 1s more particularly de-
scribed in the attached drawings and speci-
fieation, in which Figure 1 is a view of one
form -of starting switch with

moved and showing the various circuit con-

tocts in their normal position.

50 Fig. 2 is a side elevation of Wig. 1 with
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Tt also happens that after a-

this runs them down and-

run on -
“therefrom by suitable
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one section of the switch box broken away
to expose the switch plunger.

Fig. 3 shows a simplified wiring diagram
of the ignition cireuits connection with
the starting switch, a portion of which is
ahown as a section on line J K of Fig. 1 and
the side walls on sections AA’ through
which the ignition civenit toruiinals project.

FFig: 4 shows a simplified wiring diagram
of the starting motor cireuit and the con-
tacts used in the starting switch for the
ignition cirenits. .

Tn the various figures of the drawing like
numbers arve used for the corresponding
parts. Referring particularly to the details,
17 is a starting switch box.” 16 is a plunger
which carrvies a-coutact arm 3. When the
pianger 16 is depressed the contact arm 3
is hrought into contact relation with the
hrushes 1 and. 2, which are connected re-
spectively to torminals 19 and 18. Terminal
19 i connected to battery B, v hich has its
opposite terminal grounded.

Terminal 18-
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is connected to the starting motor M, the..:

other terminal of which is grounded. Ttis
thus seen that the motor cireuit is com-
pleted and the motor will begin to cperate
and continue to operate as long as the
plunger 16 is held in a depressed position.
Mounted on the side of the box 17, are suit-
able spring members 6, 9, 10 and 11. The
member 6 has two forks,
at Fig. 4, the spring member 9 is below the
fork 8, there being no spring member below
the fork 7. The spring mer ber 6 is con+
nected by terminal 30 and wire 15 to a con-
tact switch D. Spring member 9 is con-
nected by means of terminal 31 to the frame
of the box 17 which is grounded. The mem-
ber 8 of the starting switch has mounted
thereon two contact blades 4 and 5. 4 is not
ingulated  therefrom, while. 5 is insulated
bushings, The con-
tact blade 10°is connected by a terminal 28
and wire 12 to the primary P of the induc-
tion coil. The switch blade 11 is connected
by terminal 29 to a winding A of the mag-
neto armature, the other end of said wind-
ing being connected to the frame ol the
magneto which 1s grounded. The blades 6,
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10 and 11, with their respective terminals
ave insulated from the box 17 as will be scen
in Fig. 3. Conunected to wire 12 is wire 13,
which runs to a contact serew K and the
condenser . 1, i« a breaker box lever usually
mounted on the magnetoand operated by the
am K. Contected across primary Pisa
condenser (. Leading from the induction
coil is a wire 14 runuing to the lever of the
switeh D, which may be mounted in any con-
venient place to suit the driver of the ve-
hicle. The serondary 8 of the induction coil
is connected to one end of the primary P and
condenser ¢ and wire 14 The other end I

runs-to the distributer of the magneto. This
Jdistributer s mot shown. as. it is o well

known picce of apparatus and forms no
part of the present vention.

Tn the operation of the starting switel, by
pushing plunger 16 ‘downward the member
21, which is carvied on the auxiliary member
90 of the plunger and having two grooves 26
and 27, is caused to pass siddenly the plun-
gers 24 and 23, 1n going from one position to
the other, and by means of the springs 22
and 23 a quick action 1s obtained so that
there is no arce at brushes 1 and 2, and no
time is lost in switehing from battery to
magneto.  The starting switch is made an-
tomatic by means of the springs 22 and 23,
so that as soon as the pressure is removed
from the plunger 16, jihmediately the engine

~starts ofl its own power, the switch blade 3 s
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~Dlade 5. switel blade 100 ¢ontact

carried back to its normal position, which
position is the. operating position of the
magneto and the “oft” position for the start-
ing motor and battery ignition.

The ignition cireuits so far as the starting
switel is concerned can be traced
Assuming that the plinger 16 is pushed
down, so that the plungers 94 and.25 rest in
a groove 27 of member 21, then as previously
deseribed, the starting motor cireunit. will be
closed and battery will be taken from the
switeh member 3 to contact bl ade 4, fork 7 of
gwiteh blade 6, terminal 30 to switch . the
came being now closed, wire 14, primary T
of induction coil, wire 13, contact K. lever
L to grovnd, which is also the opposite side
of battery B. Asthe engine is cranked, con-
tact K is opened and closed by the cam E
acting on the lever Ta and a spark is pro
duced by the secondary g of the induction
coil through-the distributer and spark plugs
of the engine inthe ordinary manner. When
the engine begins to fire, {he pressure is re-
moved from the plunger 16, and it s re-
furned 1o its normal position as shown in
g 1.
pleted from
through contact

the magneto  armature A
99, switeh Dlade 11 contact
98 to the
primary P of induetion coil, wire T4 switeh
D, wire 13, contaet 30, switeh Tlade 6, and its

Cwith o speeial switeh,

" out departing from

as follows: -

11 is now seen that o cirenit 1% com- |
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fork 8, switch blade 4 and contact ‘blade 9,
terminal 81 to ground, to which the other
end of the armature winding is connected.
\ second cirenit is obtained for the avmature

current from the wire 12 through wire 13,
“contact I, Jever Li to ground, and thus 1t

will be seen that this second civeuit is in
multiple with the primary of the induction
coil and condenser C, and that the armature
is short cirenited through the contact K.
When the eam B breaks the contact I, the
current generated in-the armature A is dis-

charged through the -winding P of iniue-

tion coil in the ordinary manner for cireuits
of this nature.
Tt is thus seen tlat by my arrangement of

switeh parts and wiving I am endabled to
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combine the ignition controlling apparatus

with the starting switeh, thereby doing away
which is ordinarily
used with ignition cireuits, While I have
shown a so-called low tension ignition sys-
tem, my invention is broad enough to include
all svs ms in which battery-is nsed in the
jgnition cirveuits during the. starting period.
The form of starting switch shown is no
part of my invention as my improvements
may be applied to any of the numerous start-
ing switc hes now in use. I have also shown
the same battery for operating both the
starting motor and ignition apparatus, hut
{his is not necessary, and it will he scen that
numerous and extensive changes and altera-
tions may be made in various details. with-
the spirit of my inven-
tion and the scope of the appended claims.

TIaving thus described my invention, what
T claim 1s: : ,

1. In a device of the character deseribed,
the combination of a battery, a starting mo-
tor. a switeh for connecting
gaid motor, a magneto having a cireuit
" ker and eireuits therefor, gnid magneto
operating said cirenit breaker in one of guid
cirenits when said switeh connects Dattery
to the starting motor and operating said eir-
euit breaker in another eireuit when said
switceh is in its normal position,

9. Th combination, a starter ¢ivenit, a bat-
tery civeuit and a magueto cirenit. a switeh
member manually movable m one direction

close the starter civeuit andd automatieaily
mevable in the opposite direction to break
cuch cirenit, other switeh members manually
movable to breal the magneto circuit and
cloge the battery eivenit and automatieally
operable to break the battery civenit and to
lose the magneto eirenit, the battery eirenit
closing movements of said other members
Deing dependent on starter Grenit closing
movements of said fivst awiteh member.

9 Tn a device of the character described,
the combination of a hattery, a starting mo-
{or. a switehing meelmnism connecting said

snid battery to !
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- hiousing by said motor

tery to said motor, ignition

_said switch is
staniially as and for the purpose described.
I a device of the character degcribed, -

ber adapted. o bridgé the
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battery to said motor and a housing for said
mechanism, a.magneto, an induction
cirenits for both magneto and induction coil,
auid circuits being controiled within zaid
switching mechanism,
substantially as.and for the purpose de-~
sceribed. . v

4. In a device of the. character described,
the combination of a battery, a starting mo-
tor, a switeh for closing the circuit of the
battery to- said motor, a magneto, an induc-
tion coil, said switch also closing the circuit
of batiery to the induction coil, at the same
time that it closes the starting motor civenit,
suid switch also ab thistime opening the mag-
neto- ciredit, means for returning the switch
to its.normal position, thereby opening the
battery. circnit to the motor and induction

_coil and closing the magneto circuit, gubstan-

tially as and for the purpose deseribed.

5. In a device of the characker deseribed,
{he combination of a battery, a starting mo-
tor, means for closing the circuit. of the bat-

cirenits therefor. means carried by
means for conteolling the said ignition eir-
cuits, whereby an operative ignition circuitis
closed, when said first ment] cned rdeans is in
its normal position, substantially as and for
the purpose described.
6. Tn a device of the charvacter described,
starting
motor, afyd means for closing the -circuit of
the battery to said motor, s2id means having
a normal and an abnormal position, a mag-
neto,
cireuits therefor,

means for closing the battery circuit to gaid
and opening the magneto cir-

ignition coil
¢uits when the said rdeans are in the abnor-
mal position, and opening the battery cir-
ctiit to the ignition coil and. closing the
magheto circuits when said means are in

* théir normal position, substantially as and

for the purpose. described.
7. In a device of the character described,
the combination of a’ battery, -a starting

‘motor, a switch, a magnetc, an induction

coil, & circuit breaker and circuits adapted

to worlc in conjunction therewith, said mag:

neto being, removed. from said cireuits when
in its abnormal position, sub-

8.
the combination of a battery, a -starting
motor, a.switeh therefor, said switch having

w0 terminals, said battery being connected

£o one terminal and said.-motor to the other
terminal, a plunger carrying a contact mem-
two terminals,
whereby battery is connected’

" motor, said bridge member carrying switch
- contacts controlling ignition eireuits, in-

cluding a magneto and an induction coil,

colly

.and close the said

apparatus and
said firet,

an induction coil in co-relation, and

to the starting -

8

substantially as and for the purpose de-
scribed. : L : B

9. In a device of the character described,
the combination of a battery, a starting
motor, switching mechanisms to connect sald

. . o o . 3
battery to said motor, a box for contairing

b 1 .

said switching mechanism, a magneto, an n-.

duction coil, a cireuit breaker, and cireuits
thercfor, contacts mounted in the gide of
gaid box, said contacts being in said mag-
neto, and induction coil ¢ircuits, the said
switching méchanism also serving to open
contacts to said magneto,
and said induetion coil, substantially as and
for the purpose described.

10. In a device of the character described,
the coinbination of a battery, a starting
motor, a switch member- for closing the eir-
cuit of the battery to said motor, a magneto,
an induction coil, and a circuit breaker in
co-relation therewith, eircuits for said mag-
neto, a circuit for said induction eoil, the
gaid cireuits including the circuli breuker,
meaus operated by said switch member for
opening the cireuit of the magueto, and for
closing the cirenit of the battery to the in-

-duction coil and szid breaker, at the same

timse that the battery cireuit is closed to the
starting motor, substantially as and for the
parpose described: '

11, Tn 2 device of the character described,
the combination of a battery, a starting
motor, & switch member for closing the cir-

euib of the battery to said motor, 2 magneto,

an induction coil, and a circuit breaker in

“co-relation therewith, circuits for said mag-
said means also carrying
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neto, a cireuit for said induction coil, said .

circuits including the circuit breaker, means

operated by said switch member for closing
the cirenit of the magneto to the said circult

preaker, and opening the circuit of said bat-

tery to said induction coil and circuit
brozaker, when said switch member is in its
normal position, substaniially as and for
the purpese deseribed. : :

19, In s device of the character deseribed,

the combination of a battery, an induction

coil, & magneto, a circuit breaker arranged
in circuits common to both coil and magneto,

a switch adapted to open one of the common.

_portions of said circiits, a starting motor

and source of power therefor, means for
closing the circuit betwes. said source of
power and said moter, said means control-

ling switching means, whereby the magneto

is yemoved from the ignition circuits, and a
source of power is connected to the indue-
tion coil at one
means, and whereby the magneto is connect-

. . i . .y . . .
“ed info the ignition circuits and the source

of power is removed therefrom’ when the

switching means is in another position, sub-

stantially as and for the purpose described.
13. In a device of the charactér described.

osition of the switching '
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the coubination of a battery, a:starting ing switch conhcts controlling ignition - -

inotor, and a switch therefor, said switch ullts substantially as described. 10
having two terminals, sald battery being In testimony whereof I affix my %wnqtuu
connected to one terminal and said motor to in the presence of {wvo witnesses.
5 the other terminal, a plinger carrying a - ‘ W ILLI AM JJ. HART.
- contact member adapted to bridge the said Witnesses:
terminal whereby battery is connected to the M. W. Barrierr,
«tarting motor, said bridge member operat- C. W. Curriss,




