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To all whom it may concern: 
Be it known that I, CHARLEs H. Hopg 

KINs, a subject of the King of Great Britain, 
and a resident of Pittsburgh, in the county 

5 of Allegheny and State of Pennsylvania, 
have invented a new and useful Improve 
ment in Starting Mechanisms for Automo 
biles, of which the following is a specifica 
tion. 
My invention relates to starting mecha 

nisms and, particularly, to starting mecha 
nisms for automobiles, wherein pinions are 
actuated radially into mesh with engine gear 
wheels. 

ls One object of my invention is to provide 
a starting mechanism of the above-indicated 
character that shall so support the starting 
motor and control the motor armature as to 
quickly and efficiently swing a pinion into 

20 mesh with the engine gear wheel upon en 
ergization of the motor. 

n starting an internal-combustion engine 
by means of an electric motor, it is desirable 
to provide means for automatically connect 

2s ing the motor to the engine upon energiza 
tion of such motor. In many systems now 
in service, a motor pinion is moved longi 
tudinally, along the armature shaft into 
mesh with the engine gear, wheel, uponen 

30 ergization of the motor. Such longitudinal 
movement of the pinion along the armature 
shaft is generally effected by means of a 
screw-threaded shaft or any other suitable 
means. However, such method of con 

35 necting the starting motor to the internal 
combustion engine necessitates the rotating 
of the pinion within certain speed limits to 
effect meshing of the pinion teeth with the 
teeth of the engine gear wheel. Moreover, 

40 the motor, which is operating at a consid 
erable speed before meshing of the pinion 
with the gear wheel, is subjected to consid 
erable shock by the sudden application of 
the load upon meshing of the pinion with 

45 the gear wheel. 
In a sets mechanism constructed in 

accordance with my invention, a pinion is 
mounted upon the shaft of the starting 
motor and the motor is pivotally supported 

50 to permit the swinging of the pinion into 
mesh with the engine gear wheel, upon en 
ergization of the motor. In order to effect 
such movement of the motor and the pinion. 
a latch and ratchet wheel arc provided for 

O 
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so locking the motor armature as to limit 
its movement until meshing between the 
pinion and the gear wheel has been effected. 
Upon meshing of the pinion with the gear 
wheel, the latch is disengaged from the 
ratchet wheel to permit the free rotation of 
the, motor armature for cranking the internal-cornbiastion engine. During the 
swinging movement of the pinion towards 
the engine gear wheel, the pinion effects a 
small movement of rotation in order to in 
sure the meshing of the gear teeth. 

In the accompanying drawing 
Figure i is a side elevational view of a 

starting mechanism constructed in accord 
ance with my invention; 

Fig. 2 is an end elevational view of the 
mechanism shown in Fig. 1; and 

Fig. 3 is a sectional view along the line 
III-III of Fig. 1. 

Referring to the drawing, an electric 
motor 1 is provided for cranking an inter 
nal-combustion engine 2. The engine 2 is 
provided with an engine gear wheel3, which 
is mounted upon a shaft 4. A pinion 5, 
which is mounted upon the motor shaft 6, 
is moved radially into mesh with the engine 
gear wheel 3 in a manner to be hereinafter 
set forth. 
An arm 7 of substantially L-shape, which 

is bolted to the internal-combustion engine 
2 or to any other suitable support, carries a 
small shaft 8 which pivotally supports the 
starting motor 1. A spring 9 is connected 
hetween a pin J0 on the arm 7, and a lug 11 
which extends from the frame of the motor. 
Such spring member serves to bias the motor 
to its inoperative position in which the lug 
11 engages a lug 12, whileh extends from the 
arm 7, as shown in Fig. 3 of the drawing. 
A ratchet wheel 14, which is fixedly 

mounted upon the armature shaft 6, is en 
gaged by a latch 15 for limiting the move 
ment of the motor armature when the motor 
is started from rest to effect the movement 
of the motor about its pivotal support and 
thereby actuate the pinion into mesh with the engine gear W. 
The latch member 15 is pivotally mounted 

upon the arm 7. as shown in Figs. 2 and 3 
of the drawing, and is provided with a cam 
surface 16 near the end thereof to be en 
gaged by a pin 7. The nin 7 is mounted 
upon the frame of the r: *** 1 sld serves to 
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disengage the latch member 15 from the 
ratcht wheel 14 when the pinion 5 is in 
mesh with the engine gear wheel 3. & 
Assuming the starting mechanism to be in 

the position shown in the drawing, with the 
pinion 5 out of mesh with the engine gear 

O 

wheel, the motor circuit is completed by any 
suitable means (not shown). e armatire 
tends to rotate in a counter-clockwise direc 
tion, as viewed in Fig. 2, but such action is 
prevented by the latch member 15 and the 
ratchet wheel 14. Accordingly, the reaction 
of the torque between the motor parts causes 
the motor 1 to be moved bodily, in a clock 
wise direction, about the shaft 8. The latch 
15 also acts as a fulcrum for the armature 
shaft, and the torque applied to the arma 
ture shaft assists the movement. Inasmuch 
as the latch member 15 is mounted upon the 
stationary arm 7, it is SE at the 
motor armature and, accordingly, the pinion 
5 effect a small movement of rotation while 
the pinion is being swung into mesh with 
the engine gear wheel. 
Upon meshing of the pinion with the 

engine r wheel, the pin 17, which is 
mounted upon the frame of the motor, en 
gages the end of the latch member 15 and 

s 

5 

so 

O 

s 

releases the motor armature for cranking 
the engine. The disengaged position of the 
latch member 15 is indicated by dotted lines 
in Fig. 3 of the drawing. Y. 
The pinion remains in mesh with the fly 

wheel gear by reason of the reaction upon 
the motor during the application of torque 
to the engine. is reaction tends to re 
volve the motor in a clockwise direction 
about its point of pivotal support. 
When the engine starts and the speed of 

the fly wheel gear exceeds that of the pinion, 
the fly wheel gear exerts a force upon the 
pinion which causes the motor to revolve 
in a counter-clockwise direction about the 
shaft 8 and thereby Siege the pinion 
from the fly wheel gear. e spring 9 also 
tends to return the motor to its normal 
or inoperative position. . . 
When the rapidly rotating motor returns 

to its inoperative position, the pin 17 per 
mits the latch 15 to fall, but, by reason 
of the curved surface of the latter, it does 
not engage the ratchet wheel 14 until the 
speed of the latter has fallen to a safe 
minimum rate. The starting mechanism is 
then in readiness for the succeeding opera 
tion. 
The starting mechanism above described 

is very simple in conistrugtion and opera 
tion and is operated automatically upon 
energization of the motor for quickly mesh 
ing the motor pinion with the engine gear 
wheel, Moreover, the limiting of the ro 
tative movement of the motor armature 
until after the meshing operation insures 
the gear teeth against damage. - w - 

Modifications in the mechanism and in 
the arrangement and location of parts may 
be made within the spirit and scope of try 
invention, and such modifications are in 
tended to be covered by the appended 70 
claims. 

I claim as my invention: 
1. In a starting mechanism, the combine 

tion with a motor, a motor pinion, and an 
engine gear wheel, of a pivotal g s 
for said motor to permit said pinion being 
actuated radially into mesh with the en 
gine gear wheel, and a latch member for engaging the motor armature to positively 
lock it against rotation when the pinion is 80 
out of mesh with the engine gear wheel. 

2. In a starting mechanism, the combina 
tion with a motor, a motor pinion, and an 
engine gear wheel, of a pivotal support for 
said motor, and means E. E. lock- 9 
ing the armature of said motor against 
rotation when the motor pinion is out of 
mesh with the engine gear wheel. 

3. In a starting mechanism, the combina 
tion with a motor, a pinion mounted on 9 
the shaft of said motor, and an engine gear 
wheel, of means for pivotally iPig said motor, means for positively locking 
the motor armature against rotation to 
swing said pinion into mesh with the gear 
wheel upon energizing the motor, and means 
for releasing the locking means upon mesh 
ing of the pinion with said gear wheel. . 

4. In a starting mechanism, the combina 
tion with a motor, a pinion mounted on 100 
the shaft of said motor, and an engine gear . 
wheel, of means for pivotally supportin 
the motor, means comprising a ratchet whee 
and a latch member for so locking the motor 
armature as to swing the motor pinion into los 
mesh with the engine gear wheel upon en 
ergizing the motor, and means for releas 
ing the armature upon meshing of the pin 
ion with said gear wheel. 

5. In a starting mechanism, the combina- 10 
tion with a motor having an armature, a 
pinion mounted on the armature shaft, and 
an engine gear wheel, of means for pivot 
ally mounting the motor to permit the 
radial movement of said pinion into mesh lls 
with the engine gear wheel, a ratchet wheel 
mounted on the armature shaft, a latch 
member for engaging said ratchet wheel 
and means for releasing the ratchet whee 
from said latch member upon meshing of 20 
the motor pinion with the engine gear 
wheel. 

6. In a starting mechanism, the combina 
tion with a motor having an armature, m 
pinion mounted on the armature shaft, and 
an engine gear wheel of means for pivot - 
ally supporting said motor, a ratchet 
wheel mounted on the shaft of said arma 
ture, and a latch member for engaging said 
ratchet wheel to limit the rotative nove- 0 
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ment of said armature when the said pin 
ion is out of mesh with the engine gear 
wheel. 

7. In a starting mechanism the combina 
5 tion with a motor having an armature. a 

pinion mounted on the armature shaft, and 
an engine year wheel, (if a supporting arm, 
means for pivotally Inounting the motor upon 
said arn to permit the racial movement 

0 of the motor pinion in nesh with said 
engine gear wheel, a ratchet wheel fixedly 
mounted on the shaft of said armature, a 

latch member pivotally mounted on said 
arm for engaging said ratchet wheel, and 
means comprising a pin mounted on the 
motor for moving said latch member out 
of engagement with the ratchet wheel upon 
meshing of said pinion with the engine 
gear wheel. 

In testimony whereof, I have hereunto 
subscribed my name this 10th day of De 
cember, 1920. 

CHARLES H. HODGKNS. 
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