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My invention relates to starters for internal 
combustion engines and has for an object to 
provide an improved driving mechanism there 
for. 
Another object of the invention is to provide 

a resilient driving connection between a start 
ing motor and an internal combustion engine. 
The invention relates more particularly to that 

type of starter drive in which a pinion driven 
by the starting motor is moved by the opera 
tion of a pedal or the like into engagement. With 
a gear such as a toothed fly wheel of the en 
gine. In mechanisms of this type, the pinion. 
is usually driven through an overdrive ball clutch 
so as to prevent the engine, after it has been 
started, from driving the motor at an exces 
sive speed. Such clutches after they become 
worn may be somewhat uncertain in their oper 
ation, They may slip and then seize With Such 

power transmitting elements. 
It is an object of my invention to provide a 

novel overdrive clutch with a resilient con 
nection between the clutch and the pinion so as 
to cushion the drive and prevent damage to the 
gealS. 
tage when the drive pinion is accidentally moved 
into engagement with the fly wheel gear. While 
the engine is running. . . . . . . 
Another object of my invention is to provide a 

novel overdrive clutch which will always insure 
a positive drive. 
Another object of the invention is to provide 

a novel means. Of throwing the clutch members 
into engagement when the starter motor is en 
ergized. - . . . 

Other objects and advantages of my inven 
tion will appear from the following description 
of a preferred form thereof, and thereafter the 
novelty and scope of the invention will be pointed 
out in the claims. . . 
In the accompanying drawing; 
Figure 1 is a fragmental view partly in lon 

gitudinal section, showing a portion of a start 
ing motor and a portion of an internal com 
bustion engine, With my improved drive mech 
anism in idle position; : 

Fig. 2 is a similar view with the drive mech 
anism in operating position; . . . 

Fig. 3 is an enlarged view in longitudinal sec 
tion of the drive mechanism removed from the 
starting-motor shaft. - - . 

Fig. 4 is a view in cross-section taken on the 
line 4-4 of Fig. 3; and . . 

suddenness as to put unnecessary stresses on the 

Such cushioned drive is also of advan 

Fig. 5 is a view in Cross-section taken on the 
line 5-5 of Fig. 3. 
In the drawing, I show a portion of an in 

ternal combustion engine 10 having a toothed 
fly Wheel gear 11. This gear is adapted to be 
driven by a driving member in the form of a 
pinion 12 which in turn is driven by a startin 
notor 13. 
The motor is mounted in a casing 14 and has a 

power shaft 15 which is formed with spline 
grooves. 16 adapted to receive spline teeth 17 
formed in the bore of a sleeve member 18. The 
imotor shaft 15 is formed with an extension 15a 
of reduced diameter which is journaled at its 
Outer end in a bearing member 20 secured to the 
end of the casing 14. The sleeve member 18 
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is formed with a stepped bore, as clearly shown . 
in Fig. 3, the outer end of the bore being of 
reduced diameter so as to fit on the portion 15a, 
of the motor shaft. Between the two steps of 
the sleeve member 18 there is a shoulder .22 
adapted to abut against a shoulder (not shown) 
formed between the portions 15 and 15a of the 
motor shaft. This serves as a stop to limit the 
inward movement of the sleeve 18, that is, the 
movement toward the left as shown in Fig. 1. 
However, the sleeve member may be moved to 
Ward the right to the position shown in Fig. 2. 
At its outer end the sleeve member 18 pro 

Wides a bearing 21 of reduced diameter on which 
the pinion 12 is journaled. This pinion is nor 
mally urged outwardly or toward the right as 
Viewed in Fig. 3, by a spring 23 which bears at 
One end against an annular shoulder 24 formed 
On the sleeve 18 and at its opposite end against 
a hub extension 25 of the pinion 12. The spring 
23 presses the pinion against a washer 26 fitted 
upon the bearing 21 and retained thereon by a 
shoulder 27 upset at the outer end of said bearing. 
Mounted upon the sleeve 18 is an overdrive 

clutch composed of a driving member 30 and a 
driven member 31. These members are formed 
On their adjacent annular faces with ratchet 
shaped teeth 32. The driven member 31 is con 
nected to the pinion member by a yielding driving 
connection in the form of one or more coil springs 
33. These are secured at one end to the clutch 
member 31 and at the other to a flanged collar 34 
formed on the pinion 12. . - 
The driving member 30 of the clutch has a 

sleeve extension 35 in which is formed a pair of 
helical slots 36. A pair of screws or pins 37 are 
threaded or otherwise secured to the sleeve mem 
ber 18 and project into the slots 36. Also formed 
On the sleeve extension 35 is an annular recess 
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2. 
defined by shoulders 38 adapted to receive Suitable 
Studs or rollers on the end of a yoke arm. 39. 
The latter is pivotally mounted on a stud 40 car 
ried by the casing 14. Also pivotally mounted 

5 on this stud is an operating arm 41 Which is 
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connected by a spring 42 to the yoke arm 39 
So that when the arm 41 is moved from the 
position shown in Fig. to that shown in Fig. 
2 it Will slide the drive nechanism from idle 
to Operating position. However, this movement 
Will not be positive because it must be effected 
through the Spring 42. - - - 

Mounted on the casing 14 is a spring-pressed 
Switch button 43 which is adapted to be depressed 
by a lug 44 on the airin 41 when the latter is 
moved to the position shown in Fig. 2. The 
switch button 43 controls the energizing circuit 
of the motor 13 So that when this button is de 
pressed the motor is started. ". . . . . 
The operation of the mechanism is as follows: 

Whenever, it is desired to start the engine...the 
arm 41 is depressed. For this purpose the arm 
41 is suitably connected to a starter pedal. Or other 
means by which an operator may depress Said 
arm. When the arm 41 is depressed all of the 
mechanism supported thereon is slid OutWard. On 
the motor shaft bringing the drive pinion 12 into 
mesh with the gear ii. In the meantime the 
clutch members 30 and 31 will be in disengaged 
position, as shown in Fig. 1, because although 
the yoke member 39 advances the clutch men 
ber 30 toward the right, the member 31. Will 
also move in the same direction because of its 
connection to the pinion which is carried upon 
the sleeve member 18 and the latter is advanced 
by engagement of the pins 37 with the slots 36. 
When, however, the switch button 43 is de 
pressed the motor is started and the shaft 15 
together with the sleeve 18 is rotated. However, 

I because of inertia, as well as the frictional en 
gagement of the yoke member 39 thereWith, the 
clutch member 30 will not immediately turn 
with the sleeve 18 but will be fed into engage 
ment with the member 31 by the Wedging, aetion 
of the pins. 37 in the helical slots 36. As soon 
as the teeth of the two clutch members are in 
mesh, the pinion 12 will be turned by the start 
ing motor and this will drive the gear 11 and 
turn the engine over. When the engine starts 
it immediately speeds up, over driving the pin 
ion 12. Thereupon the ratchet teeth of the clutch 
members will wedge said members apart to dis 
engaging position. In this way disengagement 
of the clutch is effected even though the arm 
41 is held depressed. 

If when the ari). 41 is depressed to start the 
engine, the teeth of pinion 12 should jam against 
the end of the teeth of the gear 11 the Spring 
23 or spring 42 or both, would yield and permit 
the gears to work their way into mesh. However, 
should they remain in jammed position the Spring 
42 would yield sufficiently for the lug 44 to de 
press the switch button 43 and start the notor, 
then as soon as the motor started the pinion 
would spring into mesh with the gear 11. 
The spring 23 might be omitted since its func 

tion could be performed by the Spring 42. HoW 
ever, I prefer to use, both springS 23 and 42, the 
spring 23 being a light spring which is more 
adapted to permit the pinion 12 to Work into 
mesh. With the gear 11. 

It will be observed that in the embodiment of 
my invention described above, the member 31 is 
resiliently connected to the pinion 12, so that 
there is a resilient drive between the motor and 

1,974,985 
the engine. It will also be observed that because 
I use a ratchet clutch instead of a ball clutch 
there is a positive connection between the mem 
bers of the clutch. When they are in engagement 
and there is no opportunity for slippage. 
While I have described a preferred enbodi 

ment of my invention, it will be understood that 
this is to be taken as illustrative and not limita 
tive and that various changes ray be made in 
form, construction and arrangement of parts 
without departing from the spirit and Scope of 
my invention as pointed out in the following 
claims. 

I claim: 
1. The combination with a starting motor and 

an engine including a starting gear, of a pinion, 
means for moving the pinion into mesh with the 
gear, a switch operable by said means to start the 
motor, and an overdrive clutch comprising a 
driven member connected to the pinion and a 
driying member and means connecting the driv 
ing member to the motor, the latter means includ 
ing a pin aind helical slot connection whereby the 
driving member will be forced by inertia into 
engagement with the driven member when the 
notor is started. 

2. The combination with a starting motor and 
an engine including a starting gear, of a pinion, 
a resilient device for moving the pinion into mesh 
With the gear, a Switch operable by said means 
to Start the motor, and an overdriye clutch.com 
prising a pair of toothed members, and means 
connecting said members to the motor and the 
pinion respectively, one of Said means including a 
pin and helical slot connection whereby the 
clutch members will be forced by inertia, into mu 
tual engagement when the motor is started. 
3. The combination with a starting motor hav 

ing a driving shaft and an engine having a start 
ing gear, of a sleeve slidable axially On the shaft, 
means compelling rotation of the sleeve with the 
shaft, a pinion journaled on the sleeve, a toothed 
Overdrive clutch comprising a driven member 
connected to the pinion and a driving member 
formed. With a helical slot, a pin fixed to the 
sleeve and engaging the slot whereby the driving 
member. Will be forced by inertia, into engagement 
With the driven member When the motor is start 
ed, means for sliding the sleeve to carry the pinion 
into mesh with the gear, and a switch controlled . 
by the latter means for starting the motor. 

4. The combination with a starting motor hav 
ing a driving shaft and an engine having a start 
ing gear, of a sleeve slidable axially on the shaft, 
means compelling rotation of the sleeve with the 
shaft, a pinion journaled On the sleeve, an over 
drive clutch comprising a driving member and a 
driven member, resilient means connecting the 
driven member to the pinion, the driving member 
being formed with a helical slot, a pin fixed to the 
sleeve and engaging the slot whereby the driving 
member will be forced by inertia into engage 
ment with the driven member when the motor is 
started, means for sliding the sleeve to carry the 
pinion into mesh with the gear, and a switch 
controlled by the latter means for starting the 
motor. 

5. The combination with a starting motor hav 
ing a driving shaft and an engine having a start 
ing gear, of a sleeve Splined on the shaft, a pinion 
journaled on the sleeve and slidable axially there 
on, resilient means for limiting the sliding move 
ment of the pinion on the sleeve, a toothed over 
drive clutch comprising a driven member con 
nected to the pinion and a driving member 
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formed with a helical slot, a pinfixed to the sleeve 
and engaging the slot whereby the driving men 
ber will be forced by inertia into engagement 
With the driven member when the motor is 
started, means for sliding the sleeve to carry the 
pinion into mesh with the gear, and a Switch 
controlled by the latter means for starting the 
motor. 

6. An engine starter drive including a shaft, a. 
driving member and a pair of clutch members 
slidably and rotatably mounted on the Shaft, 
manual means for shifting one of Said clutch 
members, a yielding shifting and driving connec 
tion between the other clutch member and the 
driving member for moving the driving member 
into engagement with a member of the engine to 
be started, and means for rotating said one clutch 
member from the shaft. 

7. An engine starter drive including a shaft, a 
driving member and a pair of clutch members 
slidably and rotatably mounted on the shaft, 
yielding means normally separating the clutch 
members, manual means for shifting one of Said 
clutch members, means for rotating Said. One 
clutch member from the shaft, a shifting and 
driving connection between the other clutch 
member and the driving member for moving the 
driving member into engagement with a member 
of the engine to be started, Said parts being SO 

3. 
arranged that obstruction of the engaging move 
ment of the driving member causes engagement 
of Said clutch members. 

8. An engine starter drive including a shaft, a 
driving member and a pair of clutch members 
slidably and rotatably mounted on the Shaft, 
manual means for shifting one of Said clutch 
members, a shifting and driving connection be 
tween the other clutch member and the driving 
member for moving the driving member into en 
gagement with a member of the engine to be 
started, and means whereby rotation of the Shaft 
is transmitted to one of said clutch members to 
cause it to engage and drive the other clutch 
nenber. 

9. An engine starter drive including a power 
shaft, a sleeve Splined thereon, a driving member 
journalled on the sleeve, means for shifting the 
sleeve to move the driving member into and out 
of engagement with a member of the engine to be 
started, means including normally disengaged 
clutch members for rotating the driving member 
from the sleeve, and means whereby initial rota 
tion of the sleeve causes engagement of the 
clutch members, said means for rotating the driv 
ing member including a yielding driving connec 
tion between the clutch members and Said driving 
member. 
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