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ENGINE STARTER, CONTROL 
William L. McGrath, Elmira, N. Y., assignor to 

Eclipse Machine Company, Elmira, N. Y., a 
corporation of New York 

Application October 24, 1932, serial No. 639,356 
19 Claims. (CI. 290-38) 

The present invention relates to an engine 
starter control, and more particularly to an ar 
rangement for automatically controlling an en 
gine starter incidental to the operation of a 

is power COEatrol member for the engine such as the 
clutch pedal. 

It is an object of the present invention to pro 
Wide a novel starter control which is arranged to 
Start 21 engine and restart in case of engine 

a stall, without requiring attention or additional Sainipulation on the part of the operator. 
It is another object to provide Such a device 

Which is simple and economical in construction 
and reliable and efficient in operation. 

Further objects and advantages will be appar 
ent to those skilled in this art from the following 
description taken in connection with the accorn 
panying drawings in which: 

Fig. is a semi-diagrammatic representation 
3. of one preferred form of the invention showing 

the parts in idle position; 
Fig. 2 is a view similar to Fig. 1 showing the 

parts in engine running position; 
Fig. 3 is a semi-diagrammatic view of an en 

bodiment of the invention adapted for use in 
connection with starter gearing of the manual 
shift type, showing the parts in idle position; 

Fig. 4 is a similar view of the structure illus 
trated in Fig. 3 showing the parts in engine run 
ning position; and 

Fig. 5 is a semi-diagrammatic view of an en 
bodiment of the invention similar to that illus 
trated in Figs. 3 and 4-incorporating further an 
automatic clutch controlling System whereby a 
substantially fully automatic starting system is 
provided. 

Referring first to Fig. , there is illustrated an 
internal combustion engine 1 of automotive type 
having soad clutch 2 arranged to be driven there 

4. by and to connect the engine with the parts to 
be driven such as the transmission of a motor 
vehicle. Means for controlling the clutch is pro 
vided in the form of a manually operable mem 
ber such as a clutch pedal 3, opening of the clutch 

25 

3. 

being brought about by the pressure of the opera 
45 tor's foot on said pedal, the control member being 

Aged to 78ri clutch closing position by Suitable 
yielding means such as a spring 4. . 

Ara electrica starting syster for the engine is 
provided comprising a battery 5 grounded at 6 
and connected by a lead to a Fragnetic starting 
Switch 8, which in turn is connected by 3 sead 9 
to a starting motor , the motor being grounded . 
to conplete the starting circuit. Means are pro 
vided for automatically connecting the motor 11 

With a member such as a flywheel gear 12 of the 
engine to be started, in the form of an automatic 
Starter drive of conventional type illustrated gen 
erally at 3. - 
A control circuit for the magnetic starting 60 

Switch 8 is provided comprising a solenoid 14, a 
nanual Switch 15 and a mechanically operated 
Switch 16. The manual switch 15 is connected 
to the battery lead 7 and is preferably, as illus 
trated, the ignition switch of the engine. A lead 65 
10 is provided for connecting the ignition SWitch 
with one end of the solenoid 4. The mechanical 
Switch 16 is connected to the opposite end of the 
Solenoid 14 by a lead 17 and when closed grounds 
Said lead as indicated at 18 whereby the control 70 
circuit is completed and the solenoid 14 energized 
to close the magnetic starting switch 8. 

Connecting means are provided for operating 
the mechanical switch 16 to cause energization 
of the starting system by the initial operation of 75 
the clutch controlling member 3 in a direction 
to close the clutch. As herein illustrated, such 
connecting means comprise a rod 19 pivoted at 21 
to the clutch pedal and arranged to slide freely 
in a cross head member 22 pivoted at 23 to the 80 
arm 24 of the switch 16. Means are provided for 
normally connecting the cross head 22 with the 
rod 19 in the form of a latch member 25 slidably 
arranged in a cylindrical portion of the cross 
head 22 in position to project into a notch 26 in 85 
the rod 9 and connect the rod and cross head 
for movement in unison. Means are provided for 
disabling Said Connecting means and maintaining 
the Sane inoperative responsive to self-operation 
of the engine here illustrated in the form of a 90 
means for withdrawing the latch 25 actuated by 
the intake vacum of the engine. As here shown 
this means comprises a flexible shaft 27 of the 
Bowden wire type connecting said atch to a flex 
ible diaphragm 28 forming one waii of a closed 95 
chamber 29 communicating with the intake mani 
fold as indicated at 31. The arrangerent is such 
that when the engine starts, the vacuum in the 
intake manifold is transmitted to the chamber 29 
causing the diaphragm 28 to flex and actuate the 100 
shaft 2 to withdraw the latch 25 and maintain 
the same in retracted position as Ong as the en 
gine is self-operative. - 

In the operation of this embodiri eat of the in 
vention, starting with the parts in idle position 105 
as illustrated, closure of the ignition switch 15 
completes the control circuit throgi Solenoid 4 
and mechanically operated Switc. 16 to the 
ground at 3 whereby solenoid 24 is energized 
to close the starting Switch 8 casing the auto- 10 
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2 
matic gearing 13 to engage and crank the engine 
member 12. When the engine starts, the gearing 
13 is automatically disengaged in the usual man 
her. 
At this time, the operator incidental to engag 

ing the transmission gears of the vehicle, de 
presses the clutch pedal 3 whereupon the Switch 
16 is opened and the intake vacuum operates to 
withdraw the latch 25 from its engagement with 
the rod 19. When the operator has engaged the 
transmission gears and allows the clutch pedal 
3 to return to its closed position under the influ 
ence of the Spring 4, the control Switch 13 re 
mains in open position under the influence of its 
Spring 20 as illustrated in Fig. 2 since the connec 
tion between said switch and the clutch pedal 3 
is maintained inoperative so long as the engine is 
running. 

It will be understood that the engagement of 
the latch 25 in the notch 26 may be such as to pre 
vent the withdrawal of the latch 25 until the 
force exerted by the rod 19 is entirely released, 
for which purpose the engaging edges of the 
notch and latch may be undercut if so desired. 
On the other hand, if it is deemed preferable to 
allow immediate release of the switch 16 upon 
Self-actuation of the engine irrespective of 
whether the pressure of the clutch pedal is re 
lieved by the operator, this may readily be done 
by proper proportioning of the operating parts. 

In case of engine stall, the latch 25 is released 
and allowed to bear against the rod 19 whereupon 
the subsequent motion of the clutch pedal 3 in a 
direction to engage the clutch causes reactuation 
of the starting mechanism. It will be understood 
that in the operation of motor vehicles, engine 
stalling usually occurs when the engine throttle 
is closed and the engine is disengaged from the 
vehicle by opening the load clutch either manual 
ly or automatically in case the vehicle is provided 
with an automatic clutch controlling device. If 
the vehicle is stopped, the normal operation of 
getting under way comprises engaging the proper 
transmission gears and then letting in the clutch 
in the usual manner. It will be readily under 
stood that since the stalling of the engine allows 
the latch 25 to engage the rod 19, this operation 
of the clutch pedal after an engine stall causes 
restarting of the engine in the manner above de 
scribed. The operator therefore whether aware 
of the engine stall or not, is required to do noth 
ing more than he would have done had the engine 
not stalled. ' 

If the vehicle is in motion when stalling occurs, 
the engine might of course be cranked merely by 
the engagement of the clutch, but this is undesir 
able since it throws a heavy strain upon the 
transmission parts and, in case of high speeds, 
might cause skidding of the rear wheels of the 
vehicle. The automatic starting of the engine by 
the initial return movement of the clutch pedal is 
therefore very desirable in this case also and of 
course requires no extra manipulation upon the 
part of the operator. 
The switch 16 may be arranged as illustrated 

to permit closure of the clutch if so desired. 
Such an arrangement permits the vehicle to be 
moved by the starting mechanism if the oper 
ator so desires merely by allowing the clutch to 
engage. This insures motion of the vehicle in 
case of an emergency such as a stall at a rail 
road crossing whether or not the engine becomes 

In Sonne installations however it 
may be deemed preferable for the switch 16 to 

1,962,252 
provide a positive stop for the clutch pedal 3 
after merely sufficient movement thereof to close 
Said Switch, thus preventing closure of the clutch, 
as illustrated for example in Figs. 3 and 4. The 

. Operator is thereby apprised of the actuation of 
the starting device by the failure of the clutch 
pedal to return to closed position when the pres 
Sure thereon is relieved. 
In Figs. 3 and 4 of the drawings there is illus 

trated a second embodiment of the invention in 
which the actuation of the clutch pedal is ar. 
ranged not only to close the starting switch but 
also to effect the engagement of a starting mech 
anism of the manual shift type. As here illus 
trated, the clutch pedal 3 is arranged to actuate 
a lever 34 corresponding to the switch lever 24 
by means of a connection formed by a rod 19, 
CrOSS head 22, and latch 25 arranged to engage 
in a notch 26 in the rod 19 all as previously 
described in connection with the first embodi 
ment of the invention. The lever 34 is pivoted 
at 35 to the housing of the starting motor li. 
and is provided with a shifting fork 36 at its 
lower end arranged to engage and move a start 
ing pinion assembly of conventional type indi 
cated generally at 37 into and out of engage 
ment with an engine member 38. It will be un 
derstood that the starting pinion is splined to 
the motor shaft through an overrunning con 
nection in the usual manner for this form of 
Starting device. 
The electrical system for the starting motor 

i1 is similar to that previously described, in 
cluding the battery 5 and starting switch 3 
controlled by a solenoid 14. The Solenoid is ar 
ranged to be energized from the battery 5 by 
means of a manual Switch i5 and a mechanical 
Switch 16a corresponding to the switch 16 in 
the first embodiment of this invention and ar 
ranged to be closed by the movement of the ie 
Wer 34 after said lever has shifted the starting 
pinion into engagement with the engine mem 
ber 38. 
In the operation of this embodiment of the in 

vention, starting with the parts in idle position 
as illustrated in Fig. 3, closure of the ignition 
Switch 15 energizes solenoid 14 to close the start 
ing Switch 8 and cause motor ill to crank the 
engine. When the engine starts, latch 25 is 
withdrawn by the intake vacuum, allowing the 
starter pinion assembly 37 to be disengaged from 
engine gear 38 by spring 20, and permitting the 
clutch pedal 3 to be moved to closed position by 
Spring 4 under the control of the operator, as 
illustrated in Fig. 4. 

It will be understood, as pointed out in con 
nection with the first embodiment of the in 
vention, that the latch may be arranged to be 
withdrawn by the intake vacuum as soon as the 
engine starts, but usually it is preferable to so 
form the latching parts that disconnection there 
of does not take place till the clutch pedal 3 
has been depressed by the operator to relieve the 
pressure thereon. 
Should the engine stall, this occurs, as above 

pointed out, while the clutch is out. The latch 
25 is thereby allowed to engage the notch 26, 
and Subsequent release of the clutch pedal to 
engage the clutch causes shifting of the starter 
gearing into engagement and closure of the con 
trol switch 16a thus restarting the engine. If 
the engine is stopped by opening the ignition 
Switch 15, the subsequent release of the clutch 
pedal by the operator causes the engagement of 
the starter gearing, but the motor is not ener 
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gized since the control circuit therefor is open, thus disconnecting the clutch. pedal 3 from the 
as illustrated in Fig. 3. 

If the Operator should disengage the trans 
mission gears and let in the clutch prior to 
turning off the ignition key, the subsequent clo 
Sure of the ignition switch does not immediately 
cause restarting. However, when the operator 
throws out the clutch, engages the transmission 
gears, and begins to let the clutch back in, pre 
cisely as he would do to start the car if the 
engine were already running, the starting gears 
are engaged and the engine started as above 
described. It will thus be seen that in all cases 
the starting operation is taken care of without 
requiring thought or effort on the part of the 
Operator. 
In Fig. 5 the form of the invention illustrated 

in Figs. 3 and 4 of the drawings is shown in 
conjunction with an automatic clutch control of 
known type to form therewith a completely auto 
natic starting system. The parts of the start 
ing System including the starting gearing, the 
shifting mechanism and the motor and control 
circuits are the same as illustrated in Figs. 3 
and 4 and are similarly numbered. The clutch 
Controlling element 3, however, is arranged to 
be operated by energy supplied by the self op 
eration of the engine, as by means of the intake 
Vacuum thereof, under the control of a manu 
ally operable element 41 such as the accelerator 
pedal of the motor vehicle. 
As here illustrated the operating motor for 

the clutch pedal 3 comprises a cylinder 42 hav 
ing a piston 43 therein connected to the clutch 
pedal by means of a piston rod 44. The cylinder 
42 is connected by means of conduits 45 and 46 
at opposite ends to a control valve mechanism 
indicated in general at 47 and comprising a 
slide valve 48 movable to connect conduit 45 
to the engine intake through a suitable conduit 
49 while venting the connection 46, or to cut 

5. 

6. 

off the vacuum connection and control the re 
turn movement of the piston 43 to secure re 
engagement of the clutch in Suitable manner. 
Since the clutch control device is not a part of 
the present invention and is well known in the 
art, it is believed that a further description 
of the operation thereof is unnecessary, it be 
ing merely understood that the release of the 
accelerator pedal 41 to cause idling of the engine 
causes the actuation of the clutch pedal 3 to its 
Open position, while operation of the accelerator. 
pedal 41 to increase the power of the engine 
causes the clutch pedal 3 to be returned to 
closed position. - 
In the Operation of this embodiment of the 

invention, and starting with the parts in idle 
position as illustrated, closure of the ignition 
Switch 15 causes energization of solenoid 14 to 
close the starting Switch 8 and cause the motor 
11 to be energized to crank the engine. During 
the cranking operation, the accelerator pedal 41 

ing purposes, 

- O 

will be depressed to a position suitable for start 
thus rendering the automatic 

clutch control inoperative. However, should the 
accelerator pedal 41 be released to its idling po 
sition the intake vacuum during cranking is 
ordinarily not sufficient to actuate the clutch 
pedal. 
As soon as the engine becomes self-operative, 

the accelerator pedal 41 is released to its idling 
position in order to prevent the engine from 
racing, and the automatic clutch control there 
by moves the clutch pedal 3 to the end of its 
clutch releasing travel. At the same time the 
latch 25 is withdrawn by the intake vacuum, 

Operating lever 34. As a result of either of these 
incidents the manually operated switch 16a is 
opened and the starting pinion assembly 37 is 
allowed to move to its disengaged position un 
de' the action of spring 20. Thereafter the 
clutch pedal 3 is operated in the usual manner 
by the automatic clutch control under the con 
trol of the accelerator pedal 41. v 
Should the engine stall at any time, this stall 

ing will occur when the accelerator pedal is re 
leased and the clutch pedal 3 is therefore also 
in its open position by virtue of the automatic 
clutch control. The failure of the intake vacu 
um due to the stalling of the engine allows the 
reengagement of latch 25 in notch 26, and 
thereafter allows initial closing movement of 
the clutch pedal 3 to take place. However, 
since the clutch pedal is at this time connected 
to the control lever 34, this initial movement 
causes pinion assembly 37 to be shifted into en 
gagement with the engine member 38 and the 
starting operation to be repeated as previously 
described. 

It will be noted that at this time the engaging 
movement of the clutch pedal 3 is limited to 
merely sufficient movement to cause the start 
ing operation, and the engagement of the clutch 
is effectively prevented by said starting mecha 
nism until the engine has picked up sufficiently 
to actuate the clutch control and thereby hold 
Open the clutch. 

in certain cases it may be desirable to employ 
means for insuring the reestablishment of the 
starter control connection prior to the release 
of the clutch pedal 3 by the automatic clutch 
control. Such means are here illustrated in the 
form of a check valve 51 arranged between the 
valve 47 and the connection 49 to the intake 
manifold, whereby the dissipation of the vacuum 
in the intake manifold due to engine stall is 
prevented from immediately establishing atmos 
pheric pressure in the cylinder 42. A bleeder 
connection to allow the gradual admission of 
atmospheric pressure to the cylinder 42 around 
the check valve 51 is preferably provided and 
may take the form as indicated of a means for 
introducing a measured leakage around the 
check valve such as a wedging needle member 
52 adapted to slightly raise said valve. It will 
be understood that the needle 52 is adjusted 
so as to permit atmospheric pressure to be re 
stored in the cylinder 42 a predetermined time 
after the engine has stopped, suitably deter 
mined to insure the engagement of the starting 
Connection, and the complete immobility of the 
engine prior to the release of the clutch pedal 
to cause restarting of the engine. 

It will be seen that there is here provided a 
device whereby the entire control of the start 
ing mechanism is automatic after initial closure 
of the ignition switch 15, and the entire control 
of the power plant involves the manipulation 
of the accelerator pedal and gear shift only. 

It will be understood that if the engine should 
be stopped while the accelerator pedal is de 
pressed and the clutch engaged, as might occur if 
the ignition switch were open while the accelerator 
pedal was depressed, all that is necessary for the 
Operator to do is to depress the clutch manually 
Sufficiently to allow the latch 25 to drop into en 
gagement, whereupon the automatic control of 
the power plant is reestablished. 

It will be readily appreciated that this embodi 
ment of the invention is equally adaptable to the 
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in Figs. 1 and 2, in which case the shifting mech 
anism for the starter gearing would be omitted 
without affecting the structure or operation of 
the remaining elements of the combination. 
Although certain embodiments of the invention 

have been shown and described in detail it will be 
understood that other embodiments are possible 
and that various changes may be made in the de 
tails and arrangements of the parts without de 
parting from the spirit of the invention as defined 
in the claims appended hereto. 
What is claimed is:- 
1. In combination with an internal combustion 

engine, a load clutch therefor, and meanS for Con 
trolling said clutch, a starting system for Said 
engine and means for energizing Said starting SyS 
tem responsive to movement of said clutch con 
trolling means in a direction to close the clutch. 

2. In combination with an internal combustion 
engine, a load clutch therefor and means for con 
trolling said clutch, a starting system for said en 
gine including a starting Switch and means for 
closing said switch responsive to initial move 
ment of said clutch controlling means in a di 
rection to close the clutch. 

3. In combination with an internal combustion 
engine, a load clutch therefor and means for con 
trolling said clutch, a starting System for said 
engine including a starting Switch, means for 
closing said switch responsive to movement of 
said clutch controlling means in a direction to 
close the clutch, and means for disabling Said 
closing means responsive to self-operation of the 
engine. 

4. In combination with an internal combustion 
engine, a load clutch therefor and a member for 
controlling said clutch, a starting System for Said 
engine including a starting Switch, means for 
controlling said switch, and a connection between 
said clutch controlling member and Said Switch 
controlling means whereby initial movement of 
the clutch controlling member in a direction to 
close the clutch causes closure of Said Switch. 

5. In combination with an internal combustion 
engine, a load clutch therefor and a member for 
controlling said clutch, a starting System for Said 
engine including a starting Switch, means for 
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controlling said switch, and a connection between 
said clutch controlling member and said Switch 
controlling means whereby initial movement of 
the clutch controlling member in a direction to 
close the clutch causes closure of Said Switch, 
said connection being operative to prevent closure 
of the clutch, and means for rendering said con 
nection inoperative responsive to Self-operation 
of the engine. w 

6. In combination with an internal combustion 
engine, a load clutch therefor and means for con 
trolling said clutch, a starting System for said en 
gine including a magnetic starting Switch, a con 
trol circuit for said magnetic switch including a 
manual switch and a mechanically operated 
switch and means for closing said mechanically 
operated switch by movement of the clutch con 
trolling means in a direction to close the clutch. 

7. In combination with an internal combustion 
engine, a load clutch therefor and means for Con 
trolling said clutch, a starting System for said en 
gine including a magnetic starting Switch, a con 
trol circuit for said magnetic Switch including a 
manual switch and a mechanically operated 
switch, means for closing Said mechanically Op 
erated switch by movement of the clutch control 
ling means in a direction to close the clutch and 

1,982,252 
means for rendering said closing means inopera 
tive responsive to self-operation of the engine. 

8. In combination with an internal combustion 
engine, a load clutch and a clutch controlling 
member therefor, starting gearing therefor in 
cluding a shiftable element and connecting means 
for shifting said element by operation of the 
clutch controlling member in a direction to close 
the clutch. 

9. In combination with an internal combuS 
tion engine, a load clutch and a clutch controlling 
member therefor, starting gearing therefor in 
cluding a shiftable element, connecting means 
for shifting said element by operation of the 
clutch controlling member in a direction to close 
the clutch, and means responsive to Self-opera 
tion of the engine for disabling said connecting 
leaS. 
10. In combination with an internal combus 

tion engine, a load clutch and a power controlling 
member therefor, a starting system therefor in 
cluding a motor, a starting switch, means includ 
ing a shiftable pinion for connecting the motor 
to the engine; and connecting means for shifting 
the pinion into driving position and causing clo 
sure of the starting switch by operation of the 
clutch controlling member in a direction to close 
the clutch. 

11. In combination. With an internal combus 
tion engine, a load clutch and a power control 
ling member therefor, a starting system therefor 
including a motor, a starting switch and means 
including a shiftable pinion for connecting the 
motor to the engine; connecting means for shift 
ing the pinion into driving position and causing 
cloSure of the starting switch by operation of the 
clutch controlling member in a direction to close 
the clutch, and means responsive to self opera 
tion of the engine for maintaining said connect 
ing means in Operative. 

12. In combination with an internal combus 
tion engine, a load clutch and a clutch control 
ling member therefor, starting gearing therefor 
including a shiftable element and connecting 
means for shifting said element by operation of 120 
the clutch controlling member in a direction to 
close the clutch, Said connecting means being op 
erative to prevent closure of the clutch. 

13. In combination with an internal combus 
tion engine, a load clutch and a clutch control 
ling member therefor, starting gearing therefor 
including a shiftable element and connecting 
means for shifting said element by operation of 
the clutch controlling member in a direction to 
close the clutch, said connecting means being op 
erative to prevent closure of the clutch and means 
responsive to Self-operation of the engine for dis 
abling said connecting means, thereby allowing 
the clutch to be closed and the shiftable element 
to return to normal position. 

14. In combination with an internal combus 
tion engine, a load clutch, a clutch controlling 
element, a starting System including a starting 
Switch, means normally urging said clutch con 
trolling member in the direction to close the 
clutch, means causing closure of the starting 
switch responsive to movement of the clutch con 
trolling element in the clutch closing direction, 
means responsive to Self-operation of the engine 
for moving said clutch controlling element in 14 
the direction to open the clutch, and means re 
sponsive to self-operation of the engine for dis 
abling said means for causing closure of the start 
ing switch. 

15. In combination with an internal combus- 10 
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tion engine, a load clutch, a clutch controlling 
element, a starting System including a starting 
switch, means normally urging said clutch con 
trolling member in the direction to close the 
clutch, means causing closure of the starting 
Switch responsive to movement of the clutch Con 
trolling element in the clutch closing direction, 
means responsive to self-operation of the engine 
for moving said clutch controlling element in the 
direction to open the clutch, means responsive to 
self operation of the engine for disabling said 
means for causing closure of the starting switch 
aid means operative in case of engine stall to in 
sure the re-establishment of the Switch closing 
means prior to the release of the clutch control 
ling member by the clutch opening means. 

16. In combination with an internal combus 
tion engine, a load clutch, a clutch controlling ele 
ment, a starting system including a starting 
switch, means normally urging said clutch con 
trolling member in the direction to close the 
clutch, means causing closure of the starting 
switch responsive to movement of the clutch con 
trolling, element in the clutch closing direction, 
said last means being Operative to prevent clo 
sure of said clutch, means under the control of 
the operator responsive to self-operation of the 
engine for moving said clutch controlling ele 
ment in the direction to open the clutch, means 
responsive to self-operation of the engine for dis 

75 

5 
abling said means for causing closure of the start 
ing switch, thereby allowing closure of the clutch 
under the control of the operator. w 

it. In combination. With an internal combus 
tion engine, a power controlling member there 80 
for, a starting system for said engine, means 
whereby actuation of the power controlling mem 
ber causes energization of the starting System and 
means for maintaining such energization of the . 
starting System irrespective of the release of the 
power controlling member. 

18. In combination with an internal combus 
tion engine, a clutch operating member therefor, 
a starting system for said engine, means whereby 
actuation of the clutch operating member causes 
energization of the starting System and means 
for maintaining such energization of the start 
ing system irrespective of the release of the clutch 
operating member. 

19. In combination with an internal combus 
tion engine, a power clutch therefor, a pedal 
for controlling said clutch, a starting system for 
said engine, means whereby actuation of the 
clutch pedal causes energization of the starting 
system, means for maintaining Such energization 
of the starting system irrespective of the release 
of said clutch pedal and means responsive to self 
operation of the engine for causing deenergization 
of the starting System. 

WILLIAM T. McGRATH. 
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