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To all vion is may conce'i. 
Be it, known that, I, J. 

is ?y. WARD, a citizen of the Jai 
street, county 

city of Newark, State of few je; 
A., have invented certaii aev 
improvements in Electric Start 
terral-Combustion Engines, oi 
following is a full, ciear, and exac: 

stion. 

tomatically into and out of 
with the engine to be started 
My improved device is especially 

for starting automobile engines and : 
portant feature thereof consists in at ar. 
rangement, whereby the aforesaid means for 
engaging the motor with the engine controls 
the current passing through the agior 
whereby the full working current, and the 
engagement of the connector is inade de 
pendent on the proper engagement of the 
connector and the driving of the engine by 
the motor. The operation is, such that the 
full working curéat, will not pass through 
the motor until the gears are in proper nesh 
and upon the starting of the engile the no 
tor circuit will be opened and the connector 
disengaged. The latter function is ar 
ranged to be effected instantly on the ac 
celeration of the engine by its GW in powey 
thus to effect the disengagement of the no 
tor before the engine can exert a triving 

ge 
&lt; - is thus positive in its operation -- 

and disengage the rioto: inci, ioreovei, 
when disengaged is entirely fi'ee of any 
connection with moving : rés, 
The foregoing and other featities of ray 

invention are shown in the accompanying 
drawings wherein are shown desirajie e}}- 
bodiments of my invention and ii) which the 
reference characters of this description ai'e 

arious figlies. 
The drawing shows diagramiliatically a 

preferred embodiment of any invent}i 
In the figure M indicates the 

motor consisting of an artinat 
on a shaft, 2 and having the i 
commutator. 3 and the coiniai. 

, pinion 

egg 5 line 

iaifo, 331,853, divided 3 ad this application is led 
Serial 'Yo. 208,533, 

ble frare f pporting pole 
table bearings 

The armaire 
a; one and to haye 

roats 3(3) & stifiable con 
Sector ÉS se 3:en: viii) 

shown 
drivil is pit ited to ersg. 
teeth () of 2ngine fiy wheel 

ec 2 gine is indic axic may 
interial c(iii) isšion iaoto; of : 
bile type. 
The pinion 8 

arnature shaft, 2 
on by a r 
{}i opera Elzng 
shaft, 2 and threaded to the interior of the 
hub 8 of rifle connector pinion 8. The no 
{Gr’ shown is series wound, and the ol 
iiig circuit is closed therethrough fron a 
storage battery is by a suitable switch arra 
'3. She switch Rita is noved to bridge the 
contacts 2i and 22 initially to close tie 
cuit, 5. 
in a resistance r. 

Join the iner 
and suitails insulated therefron is an i: 
nular Switch neither in the form of a co per ring 82 which is adapted, when the pin 
ioi) is in ful engagement with the gear 
12, to engage the brushes. 33, 34 and close the 

therethrough to receive the full 
current from the battery to turn 

The brushes are shown sup 
ported by and insulated from the motor 
frame f and connected in series with the 
imotor through the rings 32 to a contact 
23 likewise engaged by the switch arm S. 

it is to be noted that the armature n is 
nornaily sainéaired axially de-cen 

w is, it is journaled so as 
lated from its field un 

a coil spring '40, the 
it or being sufficiently 

ted here 
or Éiread 18 formed 
( 18 Secured on the 2. 

48." 

CR 

through the connection 25 having tiere 
of the pinion 

Upon establish 
Foligh the resist 

he switch S, the ar. 
into its field against 

ring 40 thereby carry. 
ting collar 18 and the 
being. hiolight in par 

engags eak with th 

position of 
isig ille 
aice ' by operating 
natire will be shifted 
the pressure of the 3 
ing Yish it the ope' 
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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 

5 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, 

15 switch S, contact 21, resistance 17, field coil 
4, brushes 7, commutator 6, brush 71 back 
to battery. When the annular switch mem 
ber 32 comes into contact with the brushes 
33, 34, the resistance r is short-circuited, so 

0. 

20 that the full power of the motor and bat 
tery is applied to start the engine. 
This application is a division of my 

United States application, Serial No. 
801,850, filed November 19, 1913. 

25 What I claim is: 
1. In combination with an engine, a 

toothed member connected there with; a start 
ing motor; a battery; means for connecting 
said battery with said motor; a helix driven 

80 by said motor; a pinion movably mounted 
on and rotatable with said helix; said start 
ing motor including means for bringing said 
pinion in engagement with said toothed mem 
ber to cause a relative movement between 
said pinion and said helix, and engagement 
of said pinion with said toothed member. 

2. In combination with an engine, a start 
ing device therefor comprising a motor; a 
battery; circuit connections between said 

4p battery and said motor; a normally (le-cen 
tered armature for said 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. . 

3. In combination with an engine, a start 
50ing device therefor comprising a motor; a 

battery; a helix connected with the motor; a 
pinion movably mounted on the helix; a 

35 

45 

toothed wheel connected with the engine; 
and said starting motor incluiding means for 

55 imparting bodily movement to the helix and 
pinio: and causing relative movement be 
tween the pinion and the helix prior to the 
enmeshment of said pinion with said toothed 
wheel. 

60 4. In a starting mechanisin, the combina 
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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 
taneously rotating said shaft and shifting it 
longitudinally. 65 

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 70 
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- 75 
taneously rotating said shaft and shifting it 
longitudinally. 

7. In a starting mechanism, the combina 
tion with a pair of coacting gear wheels, of 
means for shifting one of said gear wheels, 80 
into and out of mesh with the other, said 
means comprising a screw-threaded shaft 
and means for shifting the shaft longitudi 
.nally and rotating it relatively to said 
pinion. 85 

8. In a starting mechanism, the combina 
tion with a pair of coacting 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 90 
and electro-responsive means for shifting the 
shaft longitudinally and rotating it rela 
tively to said pinion. 

9. In a starting mechanism, the combina 
tion with a pair of co:ucting gear wheels, of 95 
means for shifting one of said gear wheels 
into and out of mesh with the other, said 
means comprising a screw-threaded shaft, 
and a motor for shifting the shaft longi 
tudinally and rotating it relatively to sail 100 
pinion. 

10. In a starting mechanism, the combina 
tion with a pair of coacting gear wheels, of 
means for shifting one of said gear wheels 
into and out of mesh with the other, sail 
means comprising a screw-threaded shaft 
and a motor having a normally displaced 
armature for shifting the shaft longitu 
dinally and rotating it relatively to said 
pinion. 

11. In a starting mechanism, the combina 
tion with a pair: of coacting gear wheels, of 
means for controlling their relative posi 
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tions, said means comprising an electric mo 
to having a longitudilially shiftalle arma- 15 
ture, all d an ariature shaft having a por 
tion inclined 'elatively to its axis for to: ct 
ing with one of said gea wheels. 

in testimony whereof i affix my signature. 
JOHN ROSCOEMIL WAR}. 


