Jo R MILLWARD.

ELECTRIC STARTER FOR INTERNAL COMBUSTION. ENGINES,
' . APPLICATION FILED DEC. 24, 1917,

1,341,659. - Patented June 1, 1920.

WITNESSE S

% @N‘/ENIOR
e, @’7 %ATTO NEY



ig

30

35

40

46

50

'mg at 36 North 6th sbrest , CO

-tion,

U Ni?i%ﬁ §TAT

TOHIN BOSCOE WILLWARD, OF
BHGIT EER W@ LABU

BLBCTRIC

=)

4,341,659,

To all whom & uay conces
Be it kmown that I, o :
WARD, 8 citizen of J‘e ‘U*};Veu S

city of Newark, State o £ LI B
A‘,) have mvamed oerfutn new
.merov@m«qu in K uocé,"lc Sta
ternal- (Jomhugmon Engines, ¢
following is & full, clear, and 1
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This :Enven\éfmp ie‘zaue,
ing devices for internal con
and controlling medi 1 the
particular reference io th
whereby the motor empix,f
tomatically into apd oug mff
with the engine {o be ntarge d.

My improved device is esperial
for starting a;uuo*nobue eng:mr 8 ¢
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The” pmm rotata
armatire shaft 2 and lateratly shift
by a spiral s .ot thread

ferad

nv i9 ofmw onﬂ“c bor pinion 8 The mo-
portant feature thereof consist tor shown i series "«elmd and the oper
rangement whereby the aforwmd m ing circnit is closed, m;sﬁl‘r‘thimu)h from 2 ¥h
engaging the metor with the enging cor ém?..s storags baice B by 2 suit .mi@ switch

the current passing ‘mrough the motor "5 ite i
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5. The mx
whereby the full working cur vent and the ronwcts ax
engagement. of the connector is mads de- cuit through the.
pendent on the proper Uﬂmwmem, of the in a resist
connector and the driving of “the sngine by Ppon the inne i

the motor. The gper ation is.such that o the  and suita bly inso ,,d therefrom is an an-
full working current will not pass through nular swi itch member in the form of & cop-
the motor untvl thie gears are in proper mesh per ring 82 Whl(ﬁ 18 ui‘!pt ad, whea the pﬁ\-
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and upon the smrtuw of the engiue the mo- 1on is in full ngagement with the gear 88

tor circuit will be opened and the connector 12, to engage the 1‘ nes.33, 34 and close the
disengaged. The latter function is ar- circuit therethrou gh to receive the full
ranged to be effected mst\sxt‘iy on' the ac- working current from the o,ﬁ:aeiy to turn
celeration of the engine by ity ow il power - the engine. The brushes are mo‘wn BUP-
thus to effect the (1%n<r1<>enwm of the mo- novud by end insulatéd from the motor 96
tor before “the engine can exert a drivi i
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frame j and connected in series with the

‘force thereon. ‘«iy mxp roved arrange mmt motor h*‘om»u ’éhe 1"inﬂs 32 to a contact

» the switch arm S,
{ the armature m is
1 an axially de-cen- 85
ig Jom‘mled 80 as
from its field un-
wil spring 40, the
ta *;< v being sufficiently

is thus positive in its opez’.ztrm
and disengage the motor and
when dis -armmed is entively free
connection with movi ng paris.

- The foregoing and other features of my
invention are shown in the accompanying
drawings wherein are shown desirable em-
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bochments of my m\/ultton and 1n which the n tivis movement and 186
reference characters of this deseription are rinat Tnon establish-
-applied to-like parts in the rarions s, circuit ths rough the resist-
The drawing shows diagramiuatically a ing the switch S, the ar-
preferred: embodiment of my inven tod into its field against
In the figure M mmcates the K,wrhmn spring 40 theveby carry- 105

motor consis*mgf of an arn
on a shaft 2 and h‘wnu. the

neratin colhr 18 and the
37 1ye ')
commutator.8 and tne_ COMTIUL

1 i s brovght in ;yu‘
-*1§>';wg eat with the dy-
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wheel gear 12. Thereafter, on rotation of
the armature, the pinion positively will be
shifted into full engagement with the gear
12. When the engine begins to run under
its own power, it will automatically throw
out the pinion 8, and the driving circuit
will be completely broken owing to the
shifting of the rings 32; the coil spring
40 will then displace the armature to com-
plete the disengaging of the pinion.

It is to be noted that when the switch S
is in the position shown in the drawings, it
bridges contacts 21, 22 and 23.
flows from battery through -contact 22,
switch S, contact 21, resistance ', field coil
4, brushes 7, commutator 6, brush 71 back
to battery. When the annular switch mem-
ber 82 comes into contact with the brushes
33, 34, the resistance 7 is short-circuited, so
that the fuil power of the motor and bat-
tery is applied to start the engine.

This application s a division of my
United States application, Serial No.
801,850, filed November 19, 1913.

What I claim is:

1. In combination with an engine, 2
toothed member connected therewith ;a start-
a battery ; means for. connecting
said battery with said motor; a helix driven
by said motor; a pinion movably mounted

" on and rotatable with said helix; said start-
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ing motor including means for bringing said

pinion in engagement with said toothed mem-

ber to cduse a relative movement between
said pinion and said helix, and engagement
of said pinion with said toothed member.

9. In combination with an engine, a start-
ing device therefor comprising a motor; a
battery; circuit connections hetween sald

“Battery and said motor; a normally de-cen-
tered armature for gaid motor: a helix con-

nected with said armature; a pinion mov-
ably mounted on said helix; a toothed wheel
connected with the engine; and means for
connecting said motor with said battery so

that said motor may cause engagement of

said pinion with said toothed member to
start the engine.

8. In combination with an engine, a start-
a motor; a
battery ; a helix connected with the motor; a

pinion movably mounted qn the helix; a

toothed wheel connected with the engine;

and said starting motor inchiding meuns for
impsrting bodily movement to the helix and
pinioz: and causing relative movement be-
tween the pinion and the helix prior to the

enmeshment of said pinion with said toothed]

wheel. :
~ 4. In a starting mechanisi, the ‘combina-
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nally and rotating
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tion with a pair of coacting gear wheels, and
a screw-threaded shaft for supporting one
of said gear wheels, of means for simul-
tatieously rotating said shaft and shifting it
longitudinally.

5. In a starting mechanism, the combina-
tion with a pair of coacting gear wheels, and
a screw-threaded shaft for supporting one
of said. gear wheels, of electro-responsive
means for simultaneously rotating said shaft
and shifting it longitudinally.

6. In a starting mechanism, the combina-
tion with a pair of coacting gear wheels, and’
a screw-threaded shaft for supporting one
of said gear wheels, of a motor for simul-
taneously rotating said ghaft and shifting it
longitudinally.

7. In a starting mechanism, the corbina-
tion with a pair of coacting gear wheels, of
means for shiftineg one of sald gear wheels,
into and out of mesh with the other, said
means comprising a screw-threaded shaft
and means for shifting the shaft longitudi-

all] s 1t relatively to said
pinion.

8. In a starting mechanism, the combina-
tion with a pair of ccacting gear wheels, of
means for shifting one of said gear wheels
into and out of mesh with the other, said
means comprising a screw-threaded shaft
and electro-responsive means for shifting the
shaft longitudinally and rotating it rela-
tively to said pinion.

9, Tn a starting mechanism, the combina-
tion with a pair of coucting gear wheels, of
means for shifting one of said gear wheels
into and out of mesh with the other, said
means comprising a serew-threaded shaft,

and a motor for shifting the shaft longi-

tudinally and rotating it relatively to said
pinion. _

10. Ina starting mechanism, the combina-
tion with a pair of coacting gear wheels, of
means tor shifting one of said gear wheels
into and out of mesh with the other, said
means comprising a screw-threaded shaft
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and a motor having a normally displaced

armature for shifting the - shaft longitu-
dinally and rotating it relatively to said
pinion. '

11. Tn a starting mechanism, the combina-
tion with a pair of coacting gear wheels, of
means for controlling their relative posi-

“tions. said means comprising un eleetrie mo-

tor having a longitudinally shiftable arma-

ture, and an armature shaft baving a.por-

tion inclined relutively te its axis for rounct-
ing with one of said gear wheels.
In testimony whereof I affix my signature.
“JOHN ROSCOE MILLWARD.
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