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This invention relates to a System for con 
trolling the starting and ignition means used in 
connection with an internal combustion engine as 
is particularly directed to means for controlling 
the duration of application of power to operate 
Said means. 
The invention embraces means operable to in 

terrupt the application of power to the starting 
and ignition System of an engine after a certain 
period of time. 
This invention also comprehends means to 

render ineffective the operation of the starting 
means for an engine when the latter fails to start 
under its own power and to re-establish said op 
eration after a certain predetermined period of 
time. 
One of the objects of the present invention re 

sides in the utilization of time responsive means 
for controlling the starting motor operation caus 
ing the periodic actuation of the starting motor 
for a predetermined period of time. 
Another object of the invention is the provision 

of means for automatically starting an engine and 
when the same fails to start render the starting 
means ineffective and concurrently cause the ini 
tiation of the starting means associated with an 
other engine without requiring the presence of a 
human agency. 
Another object of the invention resides in the 

use of the production of a current controlled by 
the self-actuation of the engine for rendering the 
starting motor circuit ineffective. 
A further object of the invention is the provi 

Sion of means to place out of operating condition 
an engine which fails to start or is operating 
under abnormal conditions giving a warning sig 
nal, or if desired to initiate automatically the 
starting operation of a stand-by engine. 
A still further object of the invention is the pro 

vision of means to render ineffective the control 
means operable to cause the periodic application 
of power to the starting means after a predeter 
mined number of power applications and concur 
rently producing a warning signal. 
Further objects and advantages are within the 

Scope of this invention such as relate to the ar 
rangement, operation and function of the related 
elements of the structure, to various details of 
construction and to combinations of parts, elle 
ments per se, and to economies of manufacture 
and numerous other features as will be apparent 
from a consideration of the specification and 
drawing of a form of the invention, which may be 
preferred, in which: 

1. The figure is a diagrammatic view illustrating 

(C. 290- -38) 
the preferred form of the system of control for a 
starting and ignition means used with internal 
combustion engines. 
The principles of the invention are herein illus 

trated as embodied in a control system for a stor 
age battery starting and ignition means for an 
internal combustion engine, and it is to be under 
stood that I contemplate the utilization of the 
invention to control other types of engine start 
ing means including its use to control pneumatic 
or fluid pressure operated starting means. 

Referring to the embodiment illustrated dia 
grammatically in Figure 1, the control system of 
the invention includes a suitable source of energy 
Such as a storage battery 10 having one terminal 
Connected by means of lead to a ground or com 
mon return means 2 which in the present in 
Stance may be the engine frame. The other ter 
minal 3 of the battery to is connected by means 
of lead 4 to the movable blade 5 or to the cir 
cuit closing means of a switch which may be the 
Switch which normally controls the engine igni 
tion system. The switch blade 5 is adapted to 
engage contact which in turn is connected by 
lead 8 to a circuit terminal or connecting post 
9 insulatingly carried by and projecting through 
One of the side walls of the casing 20. The casing 
20 encloses and supports certain of the electro 
responsive devices which control the starting and 
ignition circuits constituting one of the units of 
the control system of the invention. 
The connecting post 9 is connected by means 

of iead 22 to a bus bar on current distributing 
post 24 insulatingly supported by the casing 20. 
To the distributing post 24 is connected one end 
of the heating coil 26 which surrounds the 
thermo-responsive or bimetallic contact carrying 
element 2 located in heat receiving relation to 
coil 26. The other terminal of the heating coil 
26 is connected by means of lead 28 to a circuit 
terminal 29 insulatingly carried and projecting 
through one of the side walls of casing 20. The 
circuit terminal 29 is adapted to be connected by 
means of lead 30 to a suitable ground providing 
a return path to the grounded terminal of bat 
tery 0. 
The current distributing post 24 is connected to 

the stationary or pivoted end of the bimetallic or 
thermo-responsive element 3 which carries at its 
free end a contact 32 normally in engagement 
with a contact 34 carried by a thermo-responsive 
or bimetallic member 35. The pivoted end of the 
bimetallic member 35 is connected by means of 
lead 36 to one end of the energizing winding 38 
which in turn has its end connected by means of 
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2 
a lead 3 to connecting post 29. The windings 38 
constitute the control means for the electro-imag 
netic switch 40 and are adapted to move a mag 
netic core 4 insulatingly carrying the contacting 
bar 42. The contact bar 42 is adapted to engage 
the spaced contacts 43 and 44 insulatingly car 
ried on the bottom Wall of ca.Sing 23. 
The bus bar 24 is also connected by Eineans of 

lead 46 to one end of the relay energizing wind 
ings 47, the other end being connected by lead 
48 to the insulated connecting post 29. The cas 
ing 20 also supports a second relay having Suitable 
energizing Winding:S 50 ha. Ving One eind connected 
by means of lead 5; to the stationary contact 43 
of the electro-magnetic switch $6 while the other 
terminal of the relay winding C is connected by 
lead 52 to the circuit terminal 29. The stationary 
contact 43 of the electro-magnetic Switch O is 
connected by means of a lead 53 to connecting 
post or terminai 9. 
The relay windings 50 are used to attract ar 

nature 54 carrying a contact 35 normally urged 
into engagement With a stationary Contact 3 by 
means of a, Spring 52 which serves to hold the 
arnature away from the relay core. The arma 
ture contact 55 is connected by a lead 58 to ter 
minal Or post 59 insulatingly carried and pro 
jecting through the One side of Walls of the cas 
ing 20. The relay windings are adapted When 
energized to attract armature 6G carrying a con 
tact 6 into engagement with a stationary con 
tact 62 insulatingly supported within the casing 
20 which is connected by means of lead 63 to 
the insulated contact 56 also carried by the hous 
ing walls. The armature contact SS is connected 
by lead 65 to an insulated terminal or post, 6.3 
Carried by and projecting through one of the side 
walls of the casing 20. The contact 6 is normally 
held out of engaging relation with contact 62 by 
a Suitable Spring connected to the relay arma 
ture 60. 

Suitably Spaced from the thermostatic element 
2 is a bimetallic element 66 carrrying a contact 
S. adapted to be engaged by contact 33 carried 
by the bimetallic element 27. The bimetallic elle 
ment 66 is directly connected to the distributing 
bar 2 while the stationary or pivoted end of 
bimetallic element 27 is connected by means of 
lead 69 to one end of a heating coil G surrounding 
the bimetallic element 35, while the other end of 
coil is connected by lead to an insulated post, 
2 projecting through the upper Wall of the cas 

ing 20. 
The terminal 3 of battery 6 is also con 

nected by lead 73 to a terminal post të project 
ing through the side wall and insulatingly car 
tried by one of the side walls of the casing 5. 
The casing 75 serves to enclose and support cer 
tain electro-responsive devices forming a second 
unit for controlling the operation of the engine 
starting and ignition means. The post 74 is in 
engagement with a contact member 7 insulating 
ly Supported upon the inner surface of the cas 
ing T5 and suitably Spaced from an insulated 
contact member 78. Contacts 77 and 78 are 
adapted to be bridged by a conducting bar 80 in 
Sulatingly carried by the magnetic core 8, which 
is surrounded by the energizing winding 82, there 
by forming an electro-magnetic switching ele 
ment. One terminal of the electro-magnetic 
Switch winding 82 is connected by lead 84 to an 
insulatingly supported terminal post 85 carried 
by one of the side walls of the casing T5. 
The terminal 85 is connected by means of a 

lead 86 to the stationary or pivotal point 88 of 

2,174,102 
a thermo-responsive element 89, carrying at its 
other free end a contact 90. The contact 90 is 
adapted to engage a contact 9 carried by the 
movable end of the bi-metallic member 93, the 
latter being pivoted as at 94 and connected by 
means of lead 96 to one of the terminals of the 
Winding 98 of the relay 09. The other terminal 
of the Winding 98 is connected by leads 02 and 
03 to the terminal post 894, the latter project 

ing through one of the side walls of the housing 
5 and being connected by leads 5 to a suitable 

ground. 
The terminal post iá is connected by means 

of lead fle to one terminal of the heating coil 
É09 which Surrounds the thermo-responsive elle 
ment 89, the other terminal of the heating coil 
A 99, being connected by means of lead to the 
electro-magnetic switch contact 28. The ter 
minal post 04 is connected by means of lead 

2 to a relay armature i 3 carrying the contact : 
A 4 normally urged into engagement with an 
insulated stationary contact 5 by means of the 
relay Spring . 
The relay 00 is also provided with 8, second 

winding 8 connected by leads 20 and 2 to the 
secondary winding 24 of a transformer G25, the 
primary winding 25 of this transformer having 
One Of itS terminals connected to the terminai 
post 328 insulatingly carried by the Walls of the 
housing i 5 and having its other terminai con 
nected to the terminal post 85. The terminal 30 
of the electro-magnetic SWitch Winding 32: is con 
nected by means of lead 32 to insulated tel 
minal post 36 insulatingly carried by the upper 
Wall of the housing i5. The terminal post 36 
is connected by means of lead 3 to the insu 
lated stationary contact 5 and by means of lead 
638 to the terminal post 2 of the first control 
unit. The terminal post 64 of this unit is con 
nected to the terminal post 74 of the Second unit 
by lead 39, while the stationary contact 44 of 
electro-magnetic Switch 49 of the first unit is 
connected by lead. 40 to terminal post 85 of the 
second control unit. 

in the embodiment of the invention illustrated, 
the engine Starting means are electrically actu 
ated but I contemplate to use engine starting 
means operated by other Sources of power. The 
electrically actuated ineans shown are in the 
form of an electric motor having Suitable me 
chanical connections for cranking the engine and 
capable of being disconnected from the engine 
when the engine becomes Self actuated. The elec 
tric Starting notor shown has One of its terminals 
2.2 grounded while the terminal 43 is connected 
by lead f4 to a binding post 45 passing through 
the Wall of the casing 75 and being in direct en 
gagement with Stationary contact 78 of the elec 
tro-magnetic Switch. 
The ignition system disclosed which is asso 

ciated with the engine for producing the proper 
Spark for the combustible mixture includes pri 
marily an ignition coil 46 comprising a core 48 
and a primary and secondary winding 49 and 
i 50 respectively. One of the terminals of the pri 
mary winding 49 is connected by means of lead 
152 to the terminal post 85 while the other ter 
minal is connected by lead 53 to a breaker arm 
55 carrying the contact 56 adapted to engage 

the Stationary contact 58 suitably grounded at 
60, the breaker arm 55 being actuated by the 

rotatable camming element 62 driven by the en 
gine in direct proportion to the engine speed and 
in proper timed relation to produce the inter 
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current to the starting motor, and to the heating 
?oi! ! ??, 

If the engine operates under its own power 
before the time period has lapsed to which the 
thermo-responsive element 89 is calibrated I 
have provided means to open the circuit of the 
electro-magnetic switch winding 82 whereby the 
starting motor is disconnected from the battery. 
The type of apparatus and connections employed 
to produce the disconnection of the starter motor 
from the battery whenever the engine becomes 
self-actuated or when the same reaches certair 
predetermined speed is fully disclosed in detail 
in any Patent No. 1,917,565, issued July 11, 1933, 
and function generally as follows: The rotation 
of the engine will produce a periodic interrup 
tion in the flow of battery current fiowing through 
the primary winding 26 of transformer 25 by 
the action of the breaker arm. 255. When the 
engines becomes self-actuated the rapidity of the 
interruption caused by the breaker arm 55 is 
Such that an alternating current is induced in 
the secondary Winding 28 of sufficient value to 
cause the energization of reiay Winding i 8 di 
rectly connected &herewith to aittract the arma 
ture S3 overcoming the action of spring , thus 
separating the contacts 5 and 5 and inter 
rupting the flow of current to the electro-rinag 
netic switch winding 32 which in turn causes the 
interruption in the current flow betWeen the bat 
tery and starting notor. - 

It is important to note that the ratio of turns 
Getween the primary and secondary Wifiadings of 
transforfer G25 should be such that when the 
engine is running under its own power or at any 
speed above cranking speed, that the alternating 
curren, induced in the Secondary ShOlid be of 
sufficient, value to energize the relay 8 So as 
to keep apart the contacts f4 and 35. How 
ever when the periodicity of the interruption of 
the breaker airm ! 55 falls below such predeter 
mined value br the engine speed is below crank 
ing speed which may take place when the en 
gine stalis, the value of the alternating current 
induced and illowing through the relay Winding 

8 should be insufficient to overcome the force 
of spring SA, whereby the arrnature contact 4 
will be urged into engagement with Stationary 
contact, 25, thus re-establishing the connection 
of the electro-magnetic switch energizing wind 
ing 82 with the grounded post (24 through con 
tacts and G 85 causing the energization of the 
starting notor to crank the engine. 

he thernostatic element 89 and heating coil 
89 serve as means to open the starting motor 

circuit, and also re-establish the same after a short 
time interval whenever the engine does not act 
under its own power after a predetermined period 
of cranking of the motor. 
The energization of the starting motor is pe 

riodically re-established due to the fact that the 
circuit for the flow of current to the heating coil 
09 is dependent upon the position of bridge mem 

ber 80 so that during the time that the same 
is out of engagement with contacts 77 and 18 
or during the time that the starting motor is 
not in operation no current is flowing through 
the heating coil 09 thereby no heat is applied 
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to the thermo-responsive element 89 permitting 
its cooling and causing the disengagement of 
contact 90 with the contact 9, thus interrupting 
the flow of current to the winding 98. The 
spring fT will then cause the engagement of 
armature contact f4 with contact 15, re-estab 
lishing the current flow to the electro-magnetic 

3,74,10 
switch winding 82 for attracting the bridge mem 
ber 80 into engagement with contacts and 
8, thus re-establishing a flow of current from 

the battery to the starting motor for cranking 
the engine. This cycle of operation or the auto 
matic periodic cranking of the engine if the 
Same does not become self-actuated, will take 
place for a predetermined period of time after 
which the thermostatic elements forming a part 
of the first control unit will operate rendering 
the Starting motor and ignition system ineffec 
tive, and producing a signal or alarn. 
The operation of the means to render the 

Starting notor and ignition system ineffective 
after 3, predetermined number of cranking peri 
Cds Will be described: The connection of the bat 
tery to bus bar 24 will cause a fow of current to 
heating coil 26 connected thereto and having its 
other terminal connected by lead 28 to grounded 
terminal 29. The energization of heating coil 
28 Will raise the temperature adjacent to ther 
mo-responsive member 2 whereby the latter will 
nove causing the engagement of contact 33 and 
6 thereby closing a circuit to cause the ener 
gization of heating coil it associated with ther 
mo-responsive member 35. This energizing cir 
cuit comprises bus bar 24, through bimetallic 
member 66, contacts 6 and 33 to thermo-respon 
sive member 27 hence by lead 69 to a terminal 
of heating coil and from the other terminal 
by lead to post 72 connected by lead 38 to 
terminal post 36 of the second control unit 
which is connected by lead 37 to stationary re 
lay contact 5 normally in engagement, with 
arnature contact 4 connected by lead f2 to 
terminal post 4 grounded by lead 05, thus 
providing complete circuit for the flow of cur 
rent through heating coil 79. 

it should be noted that this circuit of the heat 
årig COil is dependent Upon the engagement of 
contacts 8 and 33 and of relay contacts 4 and 

5. The engagement of the contact 33 With con 
tact f is dependent upon the increase in tem 
perature caused by the heating coil 26 and the 
rate of this increase is so arranged that there is 
8, delayed action in the movement of thermo 
responsive element 2 so as to permit a prede 
termined number of or at least the first crank 
ing period of the starting notor before the con 
tact, 33 engages the contact 67. 
The engagement of the relay contacts 4 and 

G 3 is dependent and only takes place during 
te period of tire that current is fioWing to the 
Starting notor and therefore heating action of 
coil on therno-responsive eiennent 35 is de 
pendient upOn the duration à OÝ the filow of cur 
rent to the starting motor or in other words the 
number of starting motor cranking periods are 
registered by the heating coil 0. The value of 
this current as well as the amplitude of movement 
of thermo-responsive member 35 upon a definite 
temperature rise can be regulated at will So 
that upon a predetermined number of cranking 
periods or upon a predetermined period of time 
the therno-responsive element 35 is deflected 
causing the Separation of contacts 34 carried 
thereby and contact 32 opening the circuit of the 
winding 38 of electro-magnetic switch 40 which 
in turn interrupts the circuit of the ignition sys 
tem and of electro-magnetic switch winding 82 
through the disengagement of contacting bar 42 
with contacts 43 and 44, thereby rendering auto 
matically the engine starting and ignition means 
ineffective. 
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alarm indicating that the engine is not in Opera 
tion whenever the starting motor and ignition 
means are rendered ineffective. This indication 
is produced as follows: Due to the connection of 
relay winding 47 to bus bar 24 the same will be 
energized whenever the battery is connected to 
bus bar 24 as this winding is permanently co 
nected by lead 48 to the grounded terminal 29, 

5 

The energization of winding 4 will attract 
armature 60 causing the contact 6 carried there 
by to engage contact 62, which is connected by 
lead S3 to stationary contact 56 the latter being 
in engagement with armature contact 55 wheil 
ever the relay winding 50 is not energized. The 
engagement of contact 5 and 62 will under Such 
conditions establish a circuit for the energiza 
tion of the bell 65 or other suitable alarm. This 
energizing circuit includes from the battery ter 
minal 3 by leads 3 and 39 to terminal post 
64 connected by lead 65 to contact 6 in en 
gagement with contact 62, the latter being con 
nected by lead 63 to contact 56 in engagement 
with contact 55 connected by lead 58 to post 59, 
the latter connected by lead 69 to a terminal of 
bell 65 having its other terminal grounded as 
at 67. The circuit for the alarm or bell 65 
being controlled by the engagement of contacts 
55 and 56 as well as that of contacts 6 and 62. 

It is important to note that the relay contact 
55 will be held in engagement with contact 56 
by the action of spring 57 whenever the electro 
magnetic switch 40 is in its open position, due to 
the fact that the relay winding 50 which serves 
to attract the armature 54 carrying contact 55 
receives its current from the battery through the 
connection of lead 5 to the switch contact 44, 
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so that no current is flowing through this relay 
winding when the contacting bar 42 is out of 
engagement with switch contacts 43 and 44. 
The arrangement of connections described for 

the energization of the relay winding 50, is such 
that the contact 55 will be out of engagement 
with stationary contact 56 whenever current is 
flowing to the ignition system and to the electro 
magnetic switch winding 82. Thus, no alarm 
or signal will be produced whenever the electro 
magnetic winding 50 is energized, as the other 
relay contacts 6 and 62 forming part of this 
circuit will be in engagement due to the contin 
uous flow of current through the relay winding 
4T which is connected to bus bar 24 and to the 
grounded post 29. In this embodiment of the 
invention, I have used as a current source to 
produce the energization of signalling device. 65 
the storage battery. O. However, the terminal 
post 64 could be connected to any other inde 
pendent source of current so that any other type 
of indicating means can be used, such as visual 
means as the invention is not limited to the use 
of audible means, as particularly shown by the 
bell 65. 

In certain types of installation where more 
than one engine is used, the stationary post 59 
is preferably connected to another set of con 
trolling units so as to initiate the operation of a 
similarly arranged control system to the one dis 
closed for the purpose of starting a stand-by en 
gine. It will only be required to connect the 
terminal post 59 to a post corresponding to post 
9 of a similarly controlled system, so that the 

relay contacts 55 and 56 will take the place of 
the switch blade fs. w 
The means to stop the engine or render the 

same inoperative, which are dependent for their 
actuation upon improper temperature of the cool 

5 
ing medium or improper level of the lubricating 
medium, by opening the operative connection of 
the battery to ignition system as well as to the 
switch winding 82, function in the following man 
mer: The inomaly opera Sºvitch i element 70 willi 
be moved to išs ciose?i position by means respon 
siye to any Cf sai?i gabratornal conditions estab 
ising a cir to this heating coil a through 
ihe reSiStarhc3 333. :fe Íiow Of Clarrent through 
the coi! ?? t?ì338 3Qññecüed, will producs sufficient; 
heat so that ine tierno-responsive element 35 
will be sieflected moving the contact 34 out of 
engagement, 5ith statio: ary contaci, 32 opening 
š?19 circ::ii, O. eie3io-Iisagnetic Switch Wind 
ing 38, ?le-energiziing the electro-magnetic core 
is and iroying the catacá, bar 32 out of en 
gagemeni viša stationary contacts 43 and 44, 
thus interrupting the icy of current from the 
battery to the ignition System whereby the en 
gine Wii Stop and alsg; toe Switch winding 82. 
3oncurrently with the opening cf this circuit, 
the current for to šie rela vinding 50 vill 
be interrupted whereby engagenaert will take 
place between contacts 55 &nd 5S, thus produc 
ing the energization of the Signailing device or 
bell 65. & Should b2 noted that the resistance 
75 will limit the current flowing through the 

circuit including switch winding 82 which is also 
established when the switching element 70 is 
closed so that the magnetic fix produced by 
winding 32 wili not be sufficient to move the core 
8 for closing said Switc. 
The energizing circuit for the bell 65 will 

remain closed as long as any of these abnormal 
coraditions are present because the flow of current 
through the heating coil 73 retains the thermo 
responsive element 35 in its open position. How 

se 

ever movement of Switch blade 5 to open post 
tion will serve to de-energize the relay winding 
47 causing the disengagement of contacts 6 f and 
S2 which will open the circuit of the bell 65. 
The movement of biade 5 to open position will 
also open the circuit from the battery to the 
controlling means of the invention. 
In the form of the embodiment shown, a bi 

metallic element is associated with each of the 
thermo-responsive elements for the purpose of 
compensating for any changes in ambient tem 
perature, so that the movement of each of the 
thermo-responsive elements is dependent entire 
ly upon the rising temperature caused by the 
heating coils, thereby increasing the reliability of 
the controlling System disclosed under all temper 
ature conditions. 
The control system of the invention by the 

use of means dependent for its operation upon 
the self-actuation of the engine, as hereinbefore 
pointed out, also operates as automatic means to 
crank the engine whenever the same stalls. In 
this respect it is important to note that the wind 
ings of the transformer and relay associated 
there with are so designed that the same Operate 
when the engine becomes Self-actuated, taking 
advantage of the rapid rise in the voltage of the 
battery fo when the engine becomes self-actuated, 
as the heavy load imposed by the starting motor 
while cranking the engine is not present at the 
instant the engine starts or becomes self-actuated. 
The energization of the starting motor through 

this control is such that unless the engine stalls, 
the starting motor will not be connected to the 
cranking engine, thus preventing the possibility 
of applying the cranking motor while the engine 
is rotating. 
The arrangement of the control system of the 
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energized from said current source for establish 
ing when energized an operative connection for 
the energization of said starting motor and Said 
ignition means from said current Source; means 
associated with said electro-magnet dependent 
upon the flow of current to said starting motor 
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including a timed responsive element for caus 
ing the periodic actuation of said starting motor 
and rendering said operative connection ineffec 
tive after a predetermined number of periodic 
actuations; and electro-responsive means aSSO 
ciated with said electro-magnet responsive to an 
abnormal engine operating condition for discon 
necting said electro-magnet rendering said. Op 
erative connection ineffective and maintaining 
the same in such condition. 

7. In combination electro-responsive , means 
and circuits therefor; Switching means for Con 
necting said electro-responsive means to a cur 
rent source whereby an operative connection is 
established, causing the energization of a start 
ing motor from a current source; means in the 
circuit of said electro-responsive means function 
ing in response to the self actuation of the en 
gine for rendering said operative connection in 
effective; and auxiliary means in association with 
said electro-responsive means including a plu 
rality of timed elements for rendering said op 
erative connection ineffective after different pre 
determined periods of time. 

8. In combination, electro-responsive Switch 
ing means and circuits therefor; manual Switch 
ing means for connecting said electro-respon 
sive switching means to a current source where 
by an operative connection is established, caus 
ing the operation of an engine starting means; 
means responsive to the self actuation of the en 
gine for disconnecting said electro-responsive 
means from the current source rendering Said 
operative connection ineffective; and a thermo 
responsive switch, operable to disconnect said 
electro-responsive switching means from the 
current source after the starting means has been 
in operation for a predetermined period of time 
whereby said operative connection becomes in 
effective, said thermo-responsive switch rendered 
operable to disconnect said electro-responsive 
switching means upon the presence of an ab 
normal engine operating condition whereby said 
operative connection becomes ineffective. 

9. In combination, an electro-magnet and cir 
cuit therefor, said electro-magnet operable to 
close a normally open circuit; means for con 
necting said electro-magnet to a current Source 
whereby the said normally open circuit is closed 
causing the energization of an engine starting 
motor from a current source; means functioning 
in response to the self actuation of the engine 
for disconnecting said electromagnet from the 
current source; auxiliary means including a 
timed element dependent for functioning in the 
flow of current to said engine starting motor 
for disconnecting said electromagnet from the 
current source after a predetermined period of 
time and re-establish the energization of said 
electro-magnet; and means dependent upon the 
function of said timed element to maintain said 
electro-magnet in its disconnected position. 

10. In combination, electro-responsive means 
and circuit connections therefor; means for 
closing said connections producing the energiza 
tion of said electro-responsive means from a cur 
rent source whereby an engine starting means 
is actuated to start an engine; and means asso 
ciated with said electro-responsive means de 

7 
pendent upon the actuation of the engine start 
ing means for causing the periodic operation of 
said starting means for a predetermined period 
of time. 

11. In combination, electro-responsive means 
and circuit connections therefor; means for 
closing said connections for causing the ener 
gization of said electro-responsive means from a 
source of current; switching means operable by 
said electro-responsive means for causing the 
energization of an engine starting means; and 
means associated with said electro-responsive 
means for causing the periodic actuation of said 
switching means for a predetermined period of 
time. 

12. In combination, electro-responsive switch 
ing means; normally open circuit connections 
for said means; manually operable Switching 
means for closing said connections for energiz 
ing said electro-responsive switching means 
from a source of current, whereby an operative 
connection is established causing the operation 
of an engine starting means; means including 
an electro-responsive timed Switching element 
associated with said electro-responsive switching 
means for periodically interrupting said opera 
tive connection if the engine starting means fail 
to start said engine; and a second electro-re 
sponsive means associated with said electro 
responsive switching means responsive to a pre 
determined speed of the engine for rendering 
the operative connection for the engine starting 
In eans ineffective. 

13. In combination, electro-responsive means; 
normally open circuit connections for said 
means; Switching means for closing Said con 
nections for energizing said electro-responsive 
means from a source of current, whereby an 
operative connection is established causing the 
actuation of an engine starting means; thermo 
responsive means associated with said electro 
responsive means for periodically interrupting 
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said operative connection; and a second means 
associated with said electro-responsive means 
and being responsive to the self-actuation of the 
engine for rendering said operative connection 
ineffective. 

14. In combination, electro-responsive switch 
ing means operable to establish a flow of cur 
rent for causing the energization of an engine 
ignition means from a source of current; electro 
magnetic Switching means operable by the actu 
ation of said electro-responsive switching means 
for causing the energization of an engine start 
ing means; means responsive to the self actua 
tion of the engine for interrupting the energiza 
tion of the engine starting means; and tempera 
ture compensated thermo-responsive switching 
means forming part of the circuit connection of 
said electro-responsive switching means and 
being dependent upon the flow of current to said 
starting means for rendering the electro-mag 
netic switching means and ignition means in 
effective after a predetermined period of time 
current has been flowing to said engine start 
ing means. 

15. In combination, an electro-magnetic switch 
operable to establish a flow of current for caus 
ing the energization of an engine ignition means 
from a source of current; a second electro-mag 
netic switch operable by the actuation of said 
first electro-magnetic switch for causing the 
energization of an engine starting means; means 
responsive to the self actuation of the engine 
for stopping the operation of the second electro 
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magnetic switch thereby interrupting the ener 
gization of the engine starting means; and 
means associated with said electro-responsive 
means functioning upon the flow of current to 
said starting means for stopping the operation 
of the first electro-magnetic switch thereby ren 
dering the ignition means ineffective. 

6. In combination, electro-responsive means 
operable to establish a flow of current for caus 
ing the energization of an engine ignition means 
from a source of current; electro-magnetic 
switching means operable by the actuation of 
said electro-responsive means for causing the 
energization of an engine starting MimeanS; Mmea NAS 
responsive to a predetermined Speed of the en 
gine for interrupting the energization of the 
engine starting means; and thermo-responsive 
means associated with said electro-responsive 
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means and being dependent upon the flow of 
current to said starting means for periodically 
causing the energization of said engine starting 
means and rendering the engine ignition means 
ineffective after a predetermined period of time. 

17. In combination an engine ignition means; 
electro-responsive anaeans for controlling the 
operation of said engine ignition means; manual 
SWitching means and circuit connections aSSO 
ciated therewith for causing the energization of 
Said electro-responsive means; and electro-act 
aliited means associated With saidi electro-respon 
Sive ineans operable upon the presence of an 
abnormal engine operating condition to render 
the engine ignition nears ineffective after said 
abnori?al condition has beer present for a pre 
detergained period of time. 

VRFEFAR. J. Wii.A.R.S. 

O 


