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This invention relates to apparatus for control 
ling engine starting devices and more particularly 
to that form of engine starting device which is 
controlled automatically or Semi-automatically. 

Starting devices of the semi-automatic type 
which include a starting motor designed to be. 
rendered operative upon the closing of the igni 
tion SWitch and a Second Switch operable by some 
of the ordinary control devices of the vehicle, 
Such for instance, as the accelerator pedal, or 
clutch pedal, and rendered inoperative by engine 
Suction when the engine is running under its own 
power, are old and an example of such devices 
is disclosed in applicant's copending application 
Serial No. 594,553, filed February 23, 1932. In 
this form of the device either the SWitch which is 
closed by the fuel control member, or a separate 
Switch in the starting motor circuit are adapted, 
to be opened by engine suction. 

in devices of this character. Which have been 
already designed, it has been found difficult to 
provide a suction-operated Switch which is Sufi 
ciently sensitive to remain open under all oper 
ating conditions when the engine is running un 
der its own power and which is not sensitive 
enough to be opened during the cranking of the 
engine by the starting motor. For instance, when 
the engine is operating under very heavy load 
With wide open throttle, as when an automotive 
vehicle is ascending a steep incline, the suction 
On the switch is very low, approaching the suction 
which is effective during the cranking of the en 
gine by the starting motor and it has been found 
difficult to design a suction-controlled switch 
which Will remain in open position when the en 
gine is Operating under heavy load as described 
and which will not open during engine cranking. 

It is the principal object of the present inven 
tion to provide a Suction-operated switch which 
will remain closed at all times during the crank 
ing of the engine by the starting motor, but which 
will be held open under all conditions of speed 
and load when the engine is operating under its 
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CWn power. 
According to the present invention, this object 

is accomplished by the provision of a diaphragm 
which is controlled by the joint engine suction 
and a Small electromagnet so that the switch is 
opened and held open during such time as the 
engine is operating under its own power, under 
any operating conditions, said electromagnet be 
ing energized by the generator when the engine 
is running. It will be understood that during the 
cranking of the engine by the starting motor, the 
speed of the generator is insufficient to energize 

(C. 290-37) 
the electromagnet and under such circumstances 
the suction effective on the diaphragm is insuffi 
cient to open the switch. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawing wherein a preferred embodi 
ment of the present invention is clearly shown. 
In the drawing: 
Fig. 1 is a wiring diagram disclosing a preferred 

form of the present invention. 
Figs. 2, 3 and 4 are detailed views showing the 

specific construction of the Switch. 
Referring to Fig. 5, the starting motor is indi 

cated at 20 and has an armature shaft 22. On 
which is splined a sileeve 24 which is secured to 
one member of an overrunning clutch 26, the 
other member of which is secured to or integral 
with a pinion 28 driven by the starting motor and 
adapted to be moved into engagement with a gear 
30 formed on the engine flywheel in order to turn 
said gear and start the engine whenever the start 
ing motor is operated. The sleeve 34 is moved 
to the right in Fig. in order to effect engage 
ment of the pinion 28 with the gear 30 and when 
this takes place the circuit between the starting 
motor and the battery is closed by means which 
will now be described, so as to render the start 
ing motor effective. 
To this end the sleeve 24 is provided with a 

grooved collar 32 which is slidable on the sleeve 
and said collar is engaged by pins 34 projecting 
from the bifurcated lower end of a lever 36 suit 
ably pivoted at 38 and pivotally connected at its 
upper end with an armature 40 of an electromag 
net indicated in its entirety by the reference 
character 42. When the electromagnet is ener 
gized, the lever 36 is moved in a counterclock 
wise direction and through the medium of the 
collar 32, compresses a Spring 44 which surrounds 
the sleeve 24 between the collar 32 and clutch 
26 to move the pinion 28 into engagement with 
the flywheel gear, as previously described, and 
at the same time the left end of the armature 40 
operates the movable contact member 46 of the 
main starting motor circuit and causes the motor 
to become operative, 
The starting motor is grounded through the 

connection 48 while a wire 50 leads from the 
starting motor to a fixed contact 52 and a second 
fixed contact 54 is connected by a wire 56 with 
a wire 58 which leads from the generator 59 
hereinafter described, to a battery 60, grounded 
through the connection 62. The movable con 
tact 46 is normally held out of engagement with 
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2 
the contacts 52 and 54 by a compression spring 
64, but upon energization of the electromagnet 
42 the contact 46 is moved so as to engage both 
of the contacts 52 and 54, thus closing the Cir 
cuit of the starting motor. When this takes 
place, current will flow from the battery 68 
through wires 58 and 56, contacts 54, 36 and 52 
and wire 50 to the starting motor, thence through 
the connection 48 to ground and from ground 
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through the Connection 62 to the battery. 
The starting motor will cause the engine to 

start and when running under its own power, the 
starting motor is rendered inoperative by means 
later described, at which time the lever 36 and 
the parts operated thereby will be moved to 
normal position with the pinion 28 Out of engage 
ment with the gear 30. 
The operation of the electromagnet is both 

manually and automatically controlled, the mag 
net being caused to become energized upon clos 
ing of certain manually operated switches but is 
de-energized by the action of engine Suction and 
by the action of another electromagnet which as 
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sists the suction of the engine, said magnet being 
energized by the action of the generator when the 
latter is operating at a predetermined speed after 
the engine is operating under its own power. 

In order to control the operation of the elec 
tromagnet 32 in this manner, it is provided with 
a winding 66, one end of which is grounded at 
68 and the other end of which is connected by 
a wire G with one fixed contact 2 of a switch 
indicated in its entirety by the reference nu 
meral 78 and provided with a second, fixed con 
tact 6 connected by a wire 8 with a wire 30 
Which leads to the ignition System of the engine 
(not shown) from the fixed contact 82 of the 
ignition switch, the latter being provided with 
a movable contact 84 which is adapted to be 
moved into engagement with contact 82 manually 
and is connected by a wire 85 with the wire 58 
leading from the generator to the battery as pre 
viously described. 
The Switch it is adapted to be closed by oper 

ation of the accelerator pedal as will be herein 
after more specifically set forth and when the 
ignition Switch and the switch 4 are both closed, 
the current will flow from the battery through 
the wires 58 and 86, the ignition switch, wire 8, 
the switch 4 and wire O to the winding 66 and 
through the connection 68 to ground, thence 
through connection 62 back to the battery, thus 
energizing the magnet and causing the operation 
of the lever 36 and the closing of the starting 
motor switch as previously described. The 
Switch 4 is operated automatically by the com 
bined action of engine suction and a magnet 
energized when the generator is charging as will 
be more specifically set forth hereinafter. 
The switch 74 comprises a sheet metal housing 

88 which may be Supported adjacent the engine 
in any desirable way. Riveted or secured in any 
other desirable manner to this housing is a dia 
phragm chamber formed by two cup-shaped 
metal shells 90 and 92 suitably flanged and joined 
together so as to form a fluid tight joint with 
the diaphragm 94 secured between the flanges. 
A third cup-shaped shell 96 is provided which is 
also suitably flanged and is secured between the 
flange of shell 92 and the bent-over flanged por 
tion of shell 90, as indicated in the drawing. 
The shell 96 forms a housing for the electro 
magnet. The housing 88 is closed at one end by 
a circular block of insulating material 98 sup 
porting the fixed contacts 72 and 76 hereinbefore 

2,101,981. 
referred to. Secured to and supported at One 
end by the diaphragm 94 in any suitable manner 
and extending through an opening 80 in the 
housing 88 is a cylindrical element 92 having a 
stud. É, which projects from and is integral 
With the opposite end of said cylindrical member. 

Pivotally mounted on this stud is a movable 
contact member 6 having arcuate contact sur 
faces which are adapted to be moved into 
contact with the fixed contacts 2 and 76 when 
the member 2 is rotated by means which will 
be later described. The contact member 06 is 
held fiat against the closed end of the cylindrical 

0 

member 02 by washers 8 and a locking clip 
2 which engages a groove (not shown) in the 

stud E.S. Posts 4 and 6 are secured in the 
housing 38 on opposite sides of the member 2 
and act as Stops to limit the rotary movement 
of the contact member 6 while a helical spring 
8 is connected at one end to the post 6 and 

at its other end to the contact member 66 so 
that the Spring tends to rotate the contact mem 
ber toward its normal open position under all 
circumstances. 

In Order to move the contact member 66 into 
engagement with the fixed contacts 72 and 76, 
there is provided a sleeve 29 which is closed at 
One end, the closed end fitting within a suitable 
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recess in the insulating material 98, and project 
ing therefrom is a stud 22 journalled in said 
insulating material and having secured thereto in 
any desirable way at its outer end, an arm 26 
which is adapted to be connected in any suitable 
Way to the accelerator pedal or some member 
Operated thereby. This sleeve is provided with 
Slots 28 which embrace the movable contact 
member 6 so that...rotation of the sleeve in the 
manner hereinafter described rotates the mov 
able contact member. The member 98 may be 
held in place in any suitable manner and may 
have notches 32 formed in its periphery which 
receive suitable tangs (not shown) projecting 
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from the housing and adapted to be bent over 
the face of the member 98. 

Secured on the upper side of the diaphragm 94 
is a disk A34 which has a diameter almost as great 
as that of the interior of the shell 92. 
is slightly cup-shaped in form and is held against 
the diaphragm by the end of the cylindrical ele 
ment 62 which extends through an opening in 
the disk and is riveted or spun over the edge of 
the opening to form a rigid assembly. This disk 
forms the armature of the electromagnet, the 
winding of which is received within the housing 
96. Extending through an opening in the shell 
92 is a nipple 36, the lower end of which is riv 
eted or spun over the edge of the opening in said 
shell so that the shell and nipple are rigidly se 
cured together. This nipple, at its upper end, has 
a bore of reduced size which is threaded as indi 
cated at 38 and is adapted to be connected to a 
suitable suction conduit extending to some suit 
able port on the intake manifold, or the suction 
conduit may be connected to the nipple in any 
other suitable way. Received within the nipple 
f36 is a coil spring 40, one end of which engages 
the armature disk 34 and the other end of which 
engages the end of the nipple in which the bore 
38 is formed. This spring acts to normally hold 

the parts in the position shown in Fig. 2, with the 
contact member f06 in engagement with the face 
of the insulating material 98. 
The above described nipple extends through an 

Opening within the shell 96 and received within 

This disk 
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the shell outside the nipple is the winding f42 of 75 
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an electromagnet, one end of the magnet being 
connected to a wire 44 as indicated in Fig. 1 and 
the other end of the magnet being grounded 
through the connection 46, as shown in Fig. 1. 
It will be noted that the wire 44 is connected to 
the wire 58 which leads to the generator at a point 
between the generator and the usual cutout relay 
48 so that when the generator is running at Sufi 

cient speed to charge the battery, current will 
flow from the generator through the wire 58, wire 
44, the winding 42 and the ground connection 
46 to ground, energizing the magnet. When 

this takes place the magnet exerts an upward 
pull on the armature disk 34 and aids the engine 
suction which is communicated through the pre 
viously described suction conduit and the nipple 
f36 to the upper side of the diaphragm, in over 
coming the pressure of spring 43. 
The operation of this switch is substantially as 

follows. When the engine is at rest the parts 
are in the position shown in Fig. 2, the contact 
member 06 occupying the position shown in full 
lines in Fig. 3 with the contact surface 80 out of 
engagement with the fixed contacts 2 and 6 but 
in engagement with the surface of the insulating 
material 98. Upon movement of the operating 
arm 26 in a counterclockwise direction from the 
full line to the dotted line position in Fig. 3, the 
contact 08 will be moved into engagement, with 
contacts 72 and 76. If the ignition switch has 
been previously closed, current will then flow 
through the path previously described from the 
battery to the electromagnet 42, the magnet be 
ing thus energized to effect the starting of the 
engine. During the entire movement of the ac 
celerator pedal from the closed to full open throt 
tle position, as indicated by the full and dotted 
line positions of the arm in Fig. 3, the contacts 
08 would remain in engagement with the con 

tacts 2 and 76 unless the contact member 96 

the surfaces of such material. 

, this switch are both utilized to move the contact, 

were pulled away from the face of the insulating 
material 98 in a direction substantially normal to 

The engine suc 
tion and the electromagnet which forms part of 

member 06 in the manner described. The pres 
Sure of the spring 40 is so great that the engine 
suction is insufficient during the operation of the 
starting motor while cranking the engine to over 
come the effect of this spring and the generator 
is not running at sufficient speed at this time to 
cause the electromagnet 42 to aid the action of 
engine suction to perform this function. There 
fore, during all the time the engine is being oper 
ated by the starting motor, the Switch contacts 
f08 would be in engagement with the contacts 72 
and T6. 
When the engine starts running under its own 

power, however, the speed of the generator is in 
creased and the suction of the engine is also in 
creased so that the winding 42 is energized and 
the combined effect of the electromagnet and the 
suction on the diaphragm 94 is always sufficient 
to overcome the pressure of the spring and the 

: contact member f06 is moved away from the face 
of the insulating material 98 and is no longer 
in contact with the fixed contacts 72 and 76. 
This will, of course, break the circuit through 
the magnet 42 and cause such magnet to become 
de-energized. The magnet may or may not be 
operative to aid the suction in opening. For in 
stance, if the carburetor throttle is substantially 
closed when the engine is running under its own 
power, the suction will be so great that the switch 
will be opened before the generator is operating 
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at sufficient speed for the pull of the magnet to 
be material. If, however, the throttle be par 
tially open, the suction will not be sufficient to 
open the switch and the latter will remain closed 
until the pull of the magnet becomes considerable 
and aids the suction in Opening the SWitch. 

It Will be understood that after the arnature 
34 has been moved upwardly, the edge of the 
disk which forms such armature will engage the , 
shell 92 thus forming a magnetic seal between 
these parts and eliminating the air gap which 
normally exists so that after the magnet has be 
come effective it will require much less pull of 
the magnet to hold the armature in its upward 
position than would be required to move it to 
Such position initially. Therefore, after the 
switch has already been opened, the speed of the 
engine when operating under load may be re 
duced to substantially the cranking Speed with 
out permitting the spring 49 to overcome the 
effect of the Suction and magnet, because the ef 
fect of the magnet is greater in proportion to the 
generator speed at such time than before the 
Switch is opened. In fact, the engine must sub 
stantially stop before the spring 4 can move 
the movable contact toward the fixed contacts. 
While the embodiment of the present inven 

tion as herein disclosed, constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the Scope of 
the claims which follow. 
What is claimed is as follows: 
1. Control apparatus for engine starting de 

vices comprising a current source, a starting mo 
tor adapted to be operated by current from said 
source, a control switch for controlling the opera 
tion of said starting motor having fixed and mov 
able contacts, manually operable means for op 
erating said movable contact to close said switch 
to cause said starting motor to become opera 
tive, and a plurality of means operable by the 
engine for holding said movable contact in po 
Sition to maintain said Switch open during the 
operation of the engine under its own power, said 
means being operable irrespective of the position 
of the Switch closing means. 

2. Control apparatus for engine starting de 
vices comprising a current source, a starting mo 
tor adapted to be operated by current from said 
source, a control switch for controlling the op 
eration of said starting motor comprising fixed 
and movable contacts, means for controlling the 
Supply of fuel mixture to the engine, means op 
erable by said mixture controlling means for 
moving said movable contact to position to close 
the control switch, means operable by engine 
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Suction to move Said movable contact to position 
to Open the Switch when the engine begins to 
Operate under its own power, and another means 
operable by the engine to hold the movable con 
tact in position to maintain said switch open as 
long as the engine continues to run, and effective 
only after the switch is opened. 

3. Control apparatus for engine starting de 
vices comprising a current source, a starting 
motor adapted to be operated by current from 
said source, a control switch for controlling the 
operation of said starting motor comprising fixed 
and movable contacts, means for controlling the 
supply of fuel mixture to the engine, means op 
erable by Said mixture controlling means for 
moving Said movable contact to position to close 
the control switch, means operable by the en 
gine suction to move said movable contact to po 
Sition to open the switch when the engine be 
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4. 
gins to Operate under its own power, and a mag 
net energized when the engine is running and 
adapted to hold said movable contact in posi 
tion to maintain the switch open as long as the 
engine continues to run. - 

4. Control apparatus for engine starting de 
vices comprising a current source, a starting mo 
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tor adapted to be operated by current from said 
Source, a control switch for controlling the opera 
tion of Said starting motor comprising fixed and 
movable contacts, manually operable means for 
'moving said movable contact to close the Switch, 
means operated by engine suction for moving 
said movable contact to position to open the 
SWitch. When the engine begins to run under its 
OWn power, and means also operated by the en 
gine for holding the movable contact in position 
to maintain the switch open as long as the en 

being effective only after the switch is opened. 
5. Control apparatus for engine starting de 

Vices Comprising a current source, a starting mo 
tor adapted to be operated by current from said 
Source, a control switch for controlling the op 
eration of said starting motor having fixed and 
movable contacts, manually operable means for 
moving said movable contact to position to close 
the Switch, means operated by engine suction for 
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moving said movable contact to position to open 
the switch when the engine begins to run under 
its own power, and a magnet adapted to be en 
ergized when the engine is running under its own 
power for holding said movable contact in posi 
tion to maintain the switch open as long as the 
engine continues to run. 

6. Control apparatus for engine starting de 
vices comprising a current source, a starting mo 
tor adapted to be operated by current from said 
Source, a control switch for controlling the oper 
ation of said starting motor, comprising fixed 
and movable contacts, manually operable means 
for moving said movable contact to close said 
SWitch to cause said starting motor to become 
Operative, means operable by the engine for mov 
ing Said movable contact to position to open the 
SWitch. When the engine begins to run under its 
OW power, a generator, an electromagnet in 
circuit with the generator and adapted to be en 
ergized by the generator when the engine is oper 
ating under its own power and positioned to hold 
the Switch open as long as the engine continues 
to run, said magnet being effective on said switch. 
only after the latter is open. 

55 
7. Control apparatus for engine starting de 

vices comprising a current source, a starting mo 
tor adapted to be operated by current from said 
Source, a control switch for controlling the oper 
ation of Said starting motor, comprising fixed and 
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movable contacts, manually operable means for 
moving said movable contact to close said switch 
to cause said starting motor to become operative, 
means operable by the engine 'suction for moving 
Said movable contact to position to open the 
Switch when the engine begins to run under its 
own power, a generator, an electromagnet in cir 
cuit with the generator and adapted to be ener 
gized by the generator when the engine is oper 
ating under its own power and positioned to hold 
the Switch open as long as the engine continues 
to run, said magnet being effective on said switch 
only after the latter is open. 

8. Control apparatus for engine starting de 
vices comprising a current source, a starting mo 
tor adapted to be operated by current from said 
source, a control switch for controlling the oper 
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ation of said starting motor having fixed and 
movable contacts, means for controlling the Sup 
ply of fuel mixture to the engine, means operable . 
by said mixture controlling means for moving 
Said movable contacts to position to close the 
control switch, means operable by the engine Suc 
tion to move said movable contact to position to 
open the switch when the engine begins to oper 
ate under its own power, a generator, and an 
electromagnet in circuit with the generator and 
adapted to be energized by the generator when 
the engine is operating under its own power to 
hold said movable contact in position to maintain 
the Switch open as long as the engine continues 
to run. 

9. Control apparatus for engine starting de 
vices comprising a current source, a starting mo 
tor, adapted to be operated by current from said 

gine Continues to run, said last named means Source, a control switch for controlling the oper 
ation of said starting motor, said switch com 
prising fixed and movable contacts, a suction op 
erated member directly carrying said movable 
contact, manually operable means for causing 
Said movable contact to be moved to switch clos 
ing position, means for communicating the en 
gine Suction to said member when the engine is 
Operating under its own power to move said mov 
able contact out of engagement with the fixed 
contact and a magnet for holding the switch 
Open, Said magnet including an armature also 
carried by said suction operated member where 
by when the magnet is energized the movable 
contact is held out of engagement with the fixed 
contact, Said magnet being effective on said 
Switch only after the switch is opened. 

i0. Control apparatus for engine starting de 
Vices comprising a current source, a starting mo 
tor adapted to be operated by current from said 
Source, a control switch for controlling the oper 
ation of said starting motor, said switch com 
prising fixed and movable contacts, a suction op 

- erated member directly carrying said movable 
contact, manually operable means for causing 
said movable contact to be moved to switch clos 
ing position, means for communicating the en 
gine Suction to said member when the engine 
is operating under its own power to move said 
movable contact out of engagement with the 
fixed contact, a magnet for holding the switch 
open, said magnet including an armature also 
Carried by Said suction operated member where 
by when the magnet is energized the movable 
contact is held out of engagement with the fixed 
contact and means whereby the magnet is ener 
gized at all times when the engine is operating 
under its own power, said magnet being effective 
on said Switch only after the Switch is opened. 

13. In control apparatus for engine starting 
devices having a current source and a starting 
motor adapted to be Operated by current from 
said source, a control switch for controlling the 
connection of the starting motor with said cur 
rent source, said control switch having a fixed 
contact, a movable contact manually movable 
to switch closing position, a suction operated 
member operable by engine suction to move the 
movable contact to switch open position, and an 
electromagnet energizable by the engine to hold 
the movable contact in Switch open position dur. 
ing all operation of the engine under its own 
power, said means being operable irrespective of 
the position of the switch closing means. 
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12. In control apparatus for engine starting 
devices having a current source and a starting 
motor adapted to be operated by current from 
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said source, a control switch for controlling the 
connection of the starting motor with said cur 
rent source, said control switch having a fixed 
contact, a movable contact manually movable to 
Switch closing position, a suction operated mem 

- ber supporting the movable contact and operable 
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by engine suction to move said movable contact 
Out of engagement with said fixed contact, an 
electromagnet having an armature supported by 
said suction operated member and energizable by 
the engine to hold said movable contact out of 
engagement with the fixed contact during all 
operation of the engine under its own power, Said 
means being operable irrespective of the position 
Of the Switch closing means. 

13. Control apparatus for engine Starting de 
vices comprising a current source, a starting mo 

- tor adapted to be operated by current from said 
source, a control switch for controlling the oper 
ation of said motor having fixed and movable 
contacts, manually operable means for causing 
the movable contact to be moved to a position to 
close said switch, engine operated means for 
moving said movable contact to effect opening of 
the Switch, said means being constructed to ex 
ert a force on said movable contact. either in 
its open or closed position, a second engine Oper 
ated means also exerting a force on Said movable 
contact tending to move said contact to position 
to open the switch and operative to hold said 
contact in open position during operation of the 
engine under its own power, said last named 
means being so constructed that it exerts insuf 
ficient force to move the contact to switch open 
position, and sufficient force to hold the switch 
open only after said movable contact is moved to 
open position. 

4. Control apparatus for engine Starting de 
vices comprising a current source, a starting mo-, 
tor adapted to be operated by current from said 
source, a control switch for controlling the oper 
ation of said motor having fixed and movable 
contacts, manually operable means for causing 
the movable contact to be moved to a position to 
close said switch, means for holding the movable 
contact in closed position, engine operated means 
for moving said movable contact to effect open 
ing of the switch, said means being constructed 
to exert a force on said movable, contact either in 
its open or closed position, a second engine oper 
ated means also exerting a force on Said mov 
able contact tending to pull it toward open posi 
tion and adapted to hold it in open position while 
the engine runs under its own power, said last 
named means being ineffective to Overcome the 
force holding the switch closed until the mov 
able contact has been moved to open position. 

15. Control apparatus for engine starting de 
vices comprising a current source, a starting no 
tor adapted to be operated by current from Said 
source, a control switch for controlling the Oper 
ation of said motor having fixed and movable 
contacts, manually operable means for causing 
the movable contact to be moved to a position 
to close said switch, means operable by engine 
suction for moving said movable contact to Open 
position and operable to exert substantially the 
same force on said contact whether the latter is 
open or closed, a generator and means operated 
by the generator exerting a force on said mov 
able contact tending to move said contact to 
position to open the switch and operative to hold 
said contact in open position during Operation 
of the engine under its own power, said last 
named means being so constructed that it exerts 

S 
insufficient force to move the contact to switch 
open position, and sufficient force to hold the 
Switch open only after said movable contact is 
moved to Open position. - 

16. Control apparatus for engine starting de 
vices comprising a current source, a starting mo 
tor adapted to be operated from current from 
said source, a control switch having fixed and 
movable contacts for controlling the operation 
of said starting motor, manually operable means 
for causing the movable contact to be moved 
to a position to close Said Switch, means Operable 
by the engine to exert a force on the movable 
contact to move said contact to switch open po 
sition, and a second means also operable by the 
engine exerting a force tending to move Said 
movable contact to open position and effective to 
exert a sufficient force on said movable contact 
to hold said contact in switch open position dur 
ing operation of the engine under its own power, 
Said last named means being ineffective until the 
first named means has moved the SWitch contact 
to open position. 

17. Control apparatus for engine starting de 
vices comprising a current Source, a starting mo 
tor adapted to be operated from current from 
said Source, a control Switch having fixed and 
movable contacts for controlling the operation of 
said starting motor, manually operable means for 
causing the movable contact to be moved to a 
position to close said Switch, Suction operated 
means exerting a force on the movable contact 
to move said contact to switch open position, 
and a magnet energized during Operation of the 
engine exerting a force tending to move said 
movable contact to open position and effective to 
exert sufficient force on the movable contact to 
hold Said contact in Switch Open position, said 
magnet being ineffective until the switch contact 
is moved to open position. 

18. Control apparatus for engine starting de 
vices comprising a current source, a starting mo 
tor adapted to be operated from current from 
said source, a control Switch having fixed and 
movable contacts for controlling the operation 
of Said starting motor, manually Operable means 
for causing the movable contact to be moved 
to a position to close Said Switch, a plurality of 
means exerting a force on said movable contact 
tending to move it toward Switch open position, 
one of said means exerting insufficient force to 
move said contact independently of the other 
means and operative to hold said contact in 
its open position only after Said contact has 
been moved to Such position. 

19. Control apparatus for engine starting de 
vices comprising a current source, a starting mo 
tor adapted to be operated from current from said 
source, a control switch having fixed and mov 
able contacts for controlling the operation of 
said starting motor, manually operable means 
for causing the movable contact to be moved to 
a position to close Said switch, means operable 
by engine Suction and a magnet exerting a force 
On Said movable contact tending to move Said 
contact to switch open position, said magnet 
being so constructed that the force exerted 
thereby is insufficient to move the movable con 
tact to open position independently of the suc 
tion operated means, but is sufficient to hold 
said movable contact in position only after the 
said movable contact has been moved to such 
position. 

20. Control apparatus for engine starting de 
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vices comprising a current source, a starting mo- 7 
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(6 
tor adapted to be operated by current from Said 
Source, a magnetic Switch for connecting the 
starting motor with the current source and for 
establishing driving connection between the 
starting motor and the engine, a control SWitch 
for controlling the operation of said magnetic 
switch having fixed and movable contacts, man 
ually operable means for causing said movable 
contact to be moved to position to close the 
Switch in order to cause the starting motor to be 
come operative, means operable by the engine 
when it begins to run under its own power for 

2,101,982. 
moving Said movable contact to position to open 
Said control SWitch in order to render the Start 
ing motor inoperative, and another means also 
operable by the engine tending to move the mov 
able contact to open the control Switch and 
adapted to hold said control switch open inde 
pendently of the first mentioned means, said 
last named means being effective on said mov 
able contact only after said control switch is 
opened. 
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