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ENGINE-STARTING APPARATUS.

Application filed May 22, 1920, Serial No. 383,497

To all whom it may concern:
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Be it known that T, Aprsur Arwartur
Kuxe, a citizen of the United States, resid-
ing in Ardmore, county of Montgomery, and
State of Pennsylvania, have invented cer-
tain new ‘and useful Improvements in En-
gine-Starting ‘A pparatus, of which' the- fol-
lowing is a specification: T

My invention relates to apparatus for elec-
trically starting internal combustion en-
oines.

It is the object of my invention to provide
for the electric motor employed for crank-
ing oy starting an internal -combustion en-
ine electm-magneti’cally‘ controlled “or op-
orated switching mechanism directly upon
the frame, field yoke or other stationary
part of the electric motor.

It is a further object of my .invention to
provide switching mechanism of the char-

acter: referred to whose electro-magnetic,

winding shall he energized from the same
battery or source of current which “ener-
gizes the motor, the circuit of the winding

being controlled by push button or. other

- switch preferably Iocated adjacent the op-
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erator of a vehicle driven
combustion engine. : : :

To these ends I have provided ‘structure
of the character hereinafter described and
claimed. L S

For an illustration of some of the various
forms my invention may take, reference is
to be had to the accompanying drawings, in
which : ‘ - ‘

Fig. 1 is a sectional view, parts in .eleva-
tion, through a part of the electric motor
and the electro-magnetic switching mecha-
nism: ~

by the internal

cuit arrangement suitable for employment
of my structure.

Fig. 3 is a diagrammatic view of a modi-

fied circuit arrangement.

Referring to Fig. 1, A represents in ele-
vation ‘part of the rotor or armature of an.
electric motor adapted to crank or operate

an internal combustion engine, such, for ex-

ample, as employed upon a motor vehicle,
bl b

for starting or bringing the engine to. con-
dition to operate under its own power. - The
armature A rotates with respect to suitable

number of field poles one of which is indi-

cated at P suitably secured, as by screws
a, @, to the field yoke Y, which may be a

“cylindrical member of steel or iron.

ducting material ¢,

lar space being occupied by

Fig. 2 is a diagrammatic view of a_cir-

- Secured upon the exterior of the frame
member or yoke Y by a screw 5 is the strip
or plate of copper ‘or other suitable con-
i between which and the
member Y intervenes the member d of insu-
lating material, thé screw 3 being suitably
insulated from the member ¢.- Suitably se-
cured to ‘or in electrical -contact with the
plate ¢ is-the binding post B, with which is
adapted to connect any suitable conductor
to connect the plate ¢ with the motor ener-
gizing -battery.” One end of the plate ¢
serves as the terminal of the motor control-
ling switch, the second switeh terminal 7
of copper or other suitable material, being
suitably spaced from the plate ¢ and secured

“to the member Y, but insulated therefromn
with the sec- .

by the member g. Connecting
ond switch terminal f is the conducting stud
h extending through, but insulated from the
shell ‘or yoke Y ‘into communication with
the member or terminal ‘%, with which may
connect one terminal of the motor winding,
for example, one terminal of the series field
winding thereof, - . :
Adapted to bridge and electrically con-
nect the switch terminals ¢ and £ is the mov-
able metallic ‘bridging member 4, carried
by but insulated from the. vertically. mov-.
able member %, preferably of magnetizable
material, extending freely through the mag-
netizable stationary core member m and at-
tached to the movable core member n. The
movable core n has a bore o, through which
the aforesaid member % extends, the annu-
a helical spring
2 tending to raise the member 7 and.the at-
tached switch member 4. Surrounding the
core members m and 7 is thé coil or mag-
netizing winding ¢, in. turn surrounded by
the jacket or housing 7'of magnetizable ma-
terial, and having the Inwardly- extending
upper flange s having an aperture through
which extends the sleeves or spool t, within
which extend the aforesaid core members m,
and 7. " The stationary core member. m has

an outwardly extending flange % making a’
joint ‘of low magnietic reluctance with ‘the .
~Carried by the hous-

jacket_or housing 7. »
ing 7 is the removable closure cap v,
Secured to. or integral with the jacket
or housing r are the flanges or saddle ‘mem-
bers w having recesses or depressions con-
forming to the yoke or frame Y and, in
the. case of the ri

ht hand flange ), having .
. a notch for straddling the membersg and.d,
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" other terminal connects with one

2

2 member z of insulating material prevent-
ing contact between the flange and the con-
tact plate ¢. Carried by the extension y of
the housing or jacket member 7 is the bind-
ing post z, suitably insulated and connect-
ing with one terminal of the winding ¢, the
other terminal of which, as in Fig. 2, may
connect with one of the stationary swicch
terminals, or, as in Fig. 3, may be grounded,
as by connecting with the cor member m,
housing # or other suitable grounded  cle-
ment. '

Referring to Fig. 2, .5 is the source oi
current, as a storage battery, one terminal
of which is connected to the frame or eround
G, or other suitable return conductor.  Its
other terminal connects to one of the sta-
tionary switch terminals, as ¢ The other
switch terminal, as 7, connects with one ter-
minal of the electric motor M, as for ex-
ample, with one terminal of its series field
winding F, whose other terminal connects
with the ammature A ~whose other terminal
connects to ground or return conductor (x
One terminal of the winding ¢ is connected
to one terminal of the battery {3, while its
terminal
of the push button or switch C, whose other
terminal connects to the ground or return
conductor G. Krom one terminal of the
battery S connection is made through switch
o vwith one terminal of $he primary civenit
of the ignition apparatus comprising, for
example, the resistance R and the primary
D of an induction coil, the timer ov inter-
rupter I, shunted as usnal by condenser X,
and actusted by the engine driven cam D'
The high tension secondary circult winding
B has its- one terminal grounded, as by
connecting with the primary circuit, and
its other terminal conmnecting with the ro-
tatable distyibutor element ¢ diiven in uni-
son with the cam 0 and co-acting succes-
sively. with the stationary distributor con-
tacts db, cach of which counects wit
spark plug e '

The operation is as follows:

With the internal combustion engine ab
rest, it may. be started, without directly—as

ey

manually or by foot—actuating the motor
current controlling switch, by pressine the

push button C, swhereupon current will flow
from the battery S through the winding ¢
and the push button C, energizing the elec-
tro-magnet or solenoid, causing the cove
member n, Fig. 1, to be attracted down-

. wardly in opposition to spring g, causing

the movable contact 7 to engage and bridge
the contacts ¢ and f, whereupon current
will flow from the battery S through con-
tacts ¢, 7.and F in succession, through the
series field T of the electric motor, and
thence through the armature A, energizing
the ;motor, which then cranks or actnates
the internal combustion engine which will,
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with the switch «* closed, then start under
its own power. Immediately upon releasc
of the push button C the winding ¢ will
be deenergized and the spring p will raise
the contact 7, thereby breaking the motor

energizing cireuit.
As shown in Fig. 3, the circuit arrange-

‘ .

ment may be tsdified by connecling one ter-
minal of the push button £ to the same ter-
miinal of the battery & which connects with
the molor confrol switch. In this cese, the
other terminal of the winding ¢ couiects w0
the ground or retwn conductor G, The

operation, however, is the same as that de-
seribed i connection with Fig. 2.

By means of the structure hereinbetore
deseribed, it is possible by simple push but-
ton or manually operated switeh to energize
an electro-magnetic switch controlling the
engine starting motor.

Tt is further of advantage to menind
electro-magnetic control switch direct
upon the starting motor wnit, a8 upon its
frame, field yoke or other suitable stnbionary

member, the connceiions fhen between the
starting switch and motor being shoit and

divect, with the further advantage that the
combined motor and electro-magnetic control
gwitch therefor may be constructed and mar-
keted as o unib; and with the forther ad-
vantage that when so constructed and mar-
leted only a relatively small conductor suit-
able for conveying the current for energizing
the winding ¢ mneed be run.to the control
switeh or push button, as C, in lien of run-
ning a conductor of larze crrrent carvying
capacity to a switeh suitably located within
the reach of the foot or hand of the auto-
mobile driver.

What I claim is: .

1. The combination with an enzine start-
ing motor, of a fixed switch contact secured
divectly upon and insulated from a sfa-
tionary portion of waid motor, » co-neting
movable contact, .an electro-magnet whose
movable memher carvies said movable con-
iact, and a magnet housing secured to said
stationary portion and enclosing the mag-
net winding and said movable contact.

9. The combination with an engine start-
ing motor, of a fixed switeh contact secured
to and insulated from the frame of said mo-
tor, a co-acting movable contact, an elec-
tro-magnet whose movable member carries
gaid movable contact, and » magnet housing
carvied npon said frame and enclosing the
magnet winding and said movable contact,
said fixed contact extending to the exterior
of said housing and insulated therefrom.

8 The combination with an engine start-
ing motor, of a fixed gwiteh contact seerred
o anid insulated from the field yoke of said
motor, a co-acting movable contact, an elee-
tro-magenet whose movable member enrries

said moveble contact, and a magnet housing
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secured to said field yoke and enclosmg the i

magnet winding and said movable contact,
said fixed contact extending to the exterior

of said housing and insulated therefrom and
secured to said ﬁeld yoke 011L31de of said

housing:
4. The combmatlon with an engine start-
ing motor, of fixed contacts secured upon a

statlonary portion of said motor,. electro-:

magnetic means.comprising a W1ﬂd1n0‘ and a
movable member, a movable contact movable

by said - movable  member to: engage and

bridge said fixed contacts, a connection from
one of said fixed: contacts through said sta-

P tionary portion to a terminal of S‘le motor,
and .a housing enclosing said winding and‘

said fixed and movable contacts, said Thous-
111(7 secured to said stationary portlon ‘

5. The combln'mon with an engine start-

mg mofor haying a field winding, “of & fixed
contact secured . to -a smtlonary portlon o1
said motor, .2 connection from :

termmﬂ of the field wmdmo of sald mo:
tor, a second ﬁxed .contact secmed to-said
st atlolwry portion, a movable contact adapt-

“ed to engage and. bridge said fixed contact ts,

electro-maonetw means comprising a wind-
ing and -a movable member, said movabie
com‘nct carried by said movable member,

housmor secured to said st atlonary portion

”enclosmcr said winding and said switch con-

tacts, one of said fixed contacts extending to
the e\ter or of said housing; and a blnchncr
post thereon exterior to said | housmg

6. The combination with an engine start-

ing motor having a cylindrical field yoke, of

a stfzrtmo SWItCh comprising fixed contacts:

directly %ecured upon and insulated from
said field yoke, a co- operating movable con-
tact, a housmg secured to said field yoke e
closmor said movable contact and one of said
fixed oont‘wts the other of said fixed contacts
extending to the exterior of said housing,
conneotlnrr means on said portion of said
contact ezsterlor tosald housing, a connection
from said one of said fixed confacts through
said field yoke to the inner side thereof, ana

-electro-magnetic means in said housm(r for

actuating sald movable contact.
7. The combination with an engine start-
ing motor comprising an armature and field

‘pole% and a frame ‘member surrounding

- them; of a. starting switch comprising u
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ﬁ\ed contact: 1nsuhted from said frame
member,
with said contact and extending throuorh
sald frame member and insulated therefrom
and securing said contact upon said frame

member, a co-operating movable contact,

electro-magnetic means carried. by snd,

frame member for actuating said contact,

and a connection from said conduc’rlno mem~'

ber to one terminal of said motor.

8. The combination with an engine start«_

said - fixed.
contact through said stationary portion to a

a COl’ldUCtan' member connectlno.

8

ing motor comprising - field poles, an:arma-
ture and a frame member enclosing them, of
a starting switch comprising a h\ed con-
tact secured directl 1y upon and insulated
from said frame member, a housing secured
upon said frame member and comprising a
plurality of chambers, a magnet- winding in
one of said chambels a’ co- actmg movable

magnetizable e”nbﬂr, and a movable con-.

tact actuated. by said magnetizable member

75

and disposed -with said ﬁxed contact in an-

other of said chambers. .
9. The combmatlon with-an:engine start-

ing motor comprising field poles7 an arma-’
ture and a frame menﬂael enclosing them,

of a starting switch comprising a fixed con-

- tact - secured. directly upon and insulated

from said frame member, a housing secured
upon said frame member and comprlsmw a
plurahty of chambers, a magnet winding in
one of said chambers, a co- actmor movable
magnetizable member. “a movable contact

actuated by said: magnetizable member and

disposed with said fixed contact in another
of said chambers, said fixed contact extend-
ing to the exterior of said housing, and a
cn'cmt connection on said cor\hc’c e\fermr to
said housing.

10. The comblnatlon with-an engine ¢ ta,r‘t—‘

ing motor comprising field poles, an arma-
ture and an enclosmo' frame member there-

for, of a starting switch comprising fixed
- contacts secured dlrectly upon and insulated

from said frame  member, a conducting

- member extending from the interior to the

exterior of said frame member through the
same and insulated therefrom sald conduct-
Ing member connected to one of said fixed
contacts one termlml of said motor :con-
nected to the inner end of said conducting
member, a movable contact co- acting with
said fixed contacts, a housing secured  di-
réctly to said frame member and enclosing

- said one of said fixed contacts, said movable

contact ‘and a portion of another of said
fixed contacts, and. electro-magnetic means
within said housing for fmtuatm«r sald mov-
able contact.

11. The combination with an engme start-
ing motor comprising field poles, an arma-
ture and an enclosmrr frame member having

‘a body portion and an end closure, of start-

ing switch mechanism comprising an electro-
m'wnet a housing therefor, @zud hou<:1ncr
havm(r flanges secured to said body porflon

“of the frame member independently of said

end closure and forming a chamber, fixed
contacts within-said ch‘lmber and at Jeast one

of which is insulated from said frame mem-.
ber, and a co-operating movable cont‘xct act-

uated by said electro-magnet.

12. The: comblnatlon with an engine start-
ing motor comprising field poles, an arma-
ture and a cylindrical field yoke, of starting
svntch ‘mechanism comprising an electro-
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niagnet, a housing therefor having flange
exiensions reaching and secured to said field
yoke and forming therewith a chamber, a
movable centact in sald chamber actuated
by said electro-magnet, a co-acting fixed
contact secured to and insulated from said
field yoke, ene of said flange extensions hav-
ing an aperiure through which said fixed
contact extends to the exterior, and eircult
connecting means on said fixed contact ex-
terior to said housing. ’

13. The combination with an engine stavt-

ing motor comprising feld poles, an arma-
ture and a cylindrical field yoke, of starting
switch mechanigin comprising a housing se-
cured to said field yoke and forming a
chamber, co-acting movable and fixed con-
acts within said chamber, a movable core
structure carrying the movable contact and
movable in a dirvection radial to said field
yoke, and- a winding within said housing
surrounding said core structure.

14. The combination with an engine start-
ing motor comprising field poles, an arma-
ture and a cylindrical field yoke, of starting
switch mechanisim - comprising a housing
secured to said field yoke and forming a
chamber, co-acting movable and fixed con-
tacts within said chamber, a niovable core

30 structure carrying the movable contact and

1,464,714

movable in a direction radial to said held
yoke, and a inember within said housing
through which said core structure moves
dividing said wincing from said chamber.

15. The combination with an electric mo-
tor provided with an enclosing frame hav-
ing body and end portions, of an eiectro-
magnet, a housing secured to the body por-
tion of said frame independently of snid énd
portions and forming a chamber, a fixed
contact within chamber, and a coacting mov-
able contact therein actuated by said elec-
tro-magnet.

16. The combination with an electric mo-
tor having a casing provided with body and
end portions, of switch mechanism for the
motor comprising an electro-magnet, a hous-
ing therefor detachably secured to the body
portion of said casing independently of said
end portions and forming a chamber, a sta-
tionary contact within said chamber secured
to the motor casing and extending to the ex-
terior of said chamber, and a movable con-
tact also located within the chamber and
actuated by the said electro-magnet.

In testimony whereof I have hereunto af-
fixed my signature this 20th day of May,
1920.

ARTHUR ATWATER KENT.
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