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4 Claims. (C. 290-37) 
he present invention relates to automatic en 

gine starter controls and more particularly to a 
device for automatically opening the circuit of 
an electrical starter if the engine fails to start 
for any reason after a predetermined time of 
cranking. 
Warious types of so-called cranking time lim 

iters have heretofore been proposed and used to 
a considerable extent, most of which have de 

0 pended on some form of thermostatic device 
which gradually heats up during cranking and 
breaks the starting circuit when a predetermined 
temperature is exceeded. Devices of this char 
acter as heretofore constructed have had the 
disadvantage that they are affected by the 
ambient temperature and are therefore not und 
form in action. Moreover, since the battery 
which supplies power for heating the thermostat 
is usually the source of power for cranking the 

20 engine, a low battery and a cold engine may 
reduce the available voltage to a point where the 
thermostat will not heat up sufficiently to func 
tion, and abortive cranking may continue until 
the battery is completely discharged. 

25. It is an object of the present invention to 
provide a novel cranking time limiter for auto 
matic starter controls which is efficient and re 
liable in action while being simple and econom 
ical in construction. - 

30 It is another object to provide such a device 
which is substantially unaffected in its action 
by the prevailing ambient temperature. 

it is another object to provide such a device 
which is substantially uniform in action irrespec 
tive of variations in the state of charge of the 
cranking battery or the comparative stiffness 
of the engine to be cranked. 

Further objects and advantages will be ap 
parent from the following description taken in 

40 connection with the accompanying drawings in 
which: 

Fig. 1 is a semi-diagrammatic illustration of an 
electrical system for an internal combustion en 
gine including automatic starter controlling 
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45 means embodying a preferred form of the present 
invention; 

Fig. 2 is an enlarged detail in elevation and 
partly in section of the cranking time limiter de 
vice; and 

50 Fig. 3 is a section taken substantially on the 
line 3-3 of Fig. 2. 
In Fig. 1 of the drawings an electrical system 

is illustrated comprising a starting circuit includ 
ing a battery grounded at 2 and connected 

55 by a lead to a commercial form of starter 

control device S including an electromagnetic 
starting switch 4 which is connected by a leads 
to a starting motor SM grounded at 6 to complete 
the starting circuit. . . 
A control circuit for the magnetic starting 5 

Switch 4 is provided which includes battery , a 
thernostatic cranking time limiter device indi 
cated generally by numeral 7, a backfire protec 
tive device 8 and the relay 9 of the starter con 
trol device S. Relay 9 includes contacts and 10 
2 which are maintained open during self-op 

eration of the engine either by an engine-driven 
generator G or by an intake vacuum operated 
device 3. In greater detail, this control circuit 
comprises a lead 4 connected to the battery lead 15 
by a manual ignition switch 0, and to the 

Cranking time limiter 7, a lead 5 connecting the 
Cranking time limiter to the backfire circuit 
breaker 8, a lead f6 connecting the circuit breaker 
to the coil f of the starting switch, and 'a lead ed 
8 connecting said coil to contact f, contact 2 
being grounded as indicated at 8. 
The cranking time limiter 7 comprises a con 

tact 2 mounted on a spring arm 22 to which 
the power Supply lead f4 is connected as indi- 25 
cated at 23. A fixed contact 24 to which the lead 
5 is connected is arranged to codperate with 

the contact 2. Contacts 2 and 24 are normally 
held in engagement by an actuating member in 
the form of a spring-pressed plunger 25 which is 30 
slidably mounted in the casing 26 of the cranking 
time limiter and is held in normal position 
against the action of a spring 27 by means of a 
latch 28 engaging a shoulder 29 on the plunger. 
According to the present invention, the latch 35 

28 is composed of two strips of thermostatic ma 
terial 8 and 32, the strip 3 being rigidly mount 
ed on the casing 26 in any suitable way as in 
dicated at 33, and the strip 32 being attached at 
one end to the free end of the strip 3 as indicated 40 
at 34. A sheet of insulating material 30 such 
as mica is interposed between the attached ends 
of the thermostatic strips in order to oppose the 
transfer of heat by conduction from strip 32 to 
strip 3. - 
The thermostatic strip 3 f is arranged with its 

high coefficient side away from the plunger 25 
so that a rise in temperature of this strip tends 

45 

to make it bend toward the plunger. The ther 
mostatic strip 32, however, is oppositely arranged 50 
so that a rise in temperature thereof tends to 
make it bend away from the plunger 25 in a 
direction to unlatch the plunger. By this means, 
the latch 28 of Such composite structure is Sub 
stantially unaffected by changes in ambient tem- sis 
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2 
perature since the reactions of the parts 3G and 
32 to changes in anoient tenperazire Sustains 
tially cance each other. 
Means are provided for applying neat to the 

thermostatic element 32 only to the atch 28 
during the cranking operation including a heater 
coil 35 grounded at one erad Roy Eira easag of E, festiole 
lead 36, the other end being connected to a lead 
37 attached to the starting RotoE lead (SSO as to 
ite energized from the battery dising tie (32nce 
ing operation. In order tSaa, the aeating effect 
of the coil 35 may be substantially a RaifoEER i5's 
respective of variations in the conditioX of charge 
of the battery G and tae signess of the engine 
to be cranked, means are OEoiced foE EA82t2R 
ing a substantially coastain icy OS CLSE'es: 
through She heater coil Lacle 3... COEaciliCES. As 
here shown, his near as is is he ?ol'E). Of E, 2.É.S. 
tube 38 connected oy E. Bead 39 (0 the 2.62.Ées' 
coil 35 and oys, lead (8 to the SLOpy Be3, d. 37. 
The spring as a 22 carrying contact. 2 is 

provided with a termina icop 32 bearing on the 
surface of plunger 25 so as to Raëlist3:... COEata.C.S 
22, 2(3 closed while he plugges' is retailed in its 
norna' position, as illustrated, toy the iaica 28. 
IPlunger 25 is provided Wii. 3, groove C3 vica 
is moved by the Soxing 27 into registey Wik Ghe 
loop (2 of Spring as 22 Wine Gae planage is 
Ireleased by the ach, so as to pe2Sai (CCEA2CS 
28, 23 to op3. 
The contact, actuating 21 Rage 25 22:37 8.30 & 

arranged to operate a SigE3, GE als.'...i?. Of 3.5 SP 
prefered 3/0e, 32nd or this gui gose 2, SK3:22g &LER 
(33 is Orovided vica is cocainected lay 8, eas (G 

coRac, 3G 
adapted to coope:Ete 738 & Xed CCESC, 
connected by a lead (3 to One or Rose 3a, R. 3 
vices such as a liaia (9 OS 8 o22e 58. The 323igg 
arin (33 is provided win a loop 32 EaCrESSy Rese 
igg in a groove 53 in langer 25 SO 3S & 32"Ai 
contacts (36, () to be opera. Release og Erie C25Age 
25 by latch 2C causes ae cylia circ2.8 posion of 
the plunger to engage She ico 52 of S2E.g. E. 
(33 and close contacts (2G, 3. 
The backie circuit, i.eake 3 consis3S 8, p2ig 

of contacts 33 332d 55, contact j?) being (noliated 
On a spring askin 56 connected to lead G5, 252d 
contact 55 being connected to lead 36. A plusger 
5 is arranged to be a cated by in tale Sessure 
of the engine to be cragalked in any Suits.ie Way, 
not illustrated, SG as to engage tha Spring aria SC 
and Open contacts 5E, 55. order to Secure , 
tire delay prior to recloSire of these contacts, 
Spring artin 56 is referaky Rade o Enerinosaic 
material and the founger 5 is perCaitted to 
ground the circuit, whereoy a heavy lovy of ca. 
rent through the Éner Raosaic arch 56 neas it 
and causes it to expand array iroR contact, 55. 
The relay 9 of starter control S congrises 2, 

coil 5G energized fro. In the stating circuit, or 
opening the relay contacts when the engine 
Starts, in the Inanner Set orth in the Oater, to 
Toehr and Eurdick No. 912,904. In order to 
hold open contacts BA, 2 during self-operation 
of the engine, Irelay 9 is provided with a, coil 53 
connected by a lead 59 to the engine-driven gen 
erator G. For isolated installations, the genera 
tor lockout is preferaoly suppleinerated by an 
intake vacuum lockout, here shown in the for in 
of the vacuun Switch G3 operated from engine 
intake Vacuum by means of any suitable connec 
tions, not illustrated, and connected by the lead 
6 to the generator coil lead 59, and loy a lead 62 
to the power supply lead 4 of the control circuit. 
Since the coil 58 of relay 9 is designed to operate 

2,302,550 
On quite low voltage in order to perform its lock 
out function at low speeds of the generator, 
energization inereof by fill battery voltage is 
in Enecessary and night cause premature opening 
of contacts GA, 2 if the vacuuan switch G3 is 
closed during cranking. It is referred, there 
fore, to insert a resistance in the lead G2 to cut 
down the battery Voltage to a Suigole value. As 
here illustrated, this resiso, is conveniently a 
ra, aged in the casing 26 of the cran Exing ine 
limite as indicated a 63. 
In the operation of the device, closure of the 

ignitio SWitch SC completes the COG&E'o circuit, 
fron battery A thirough lead () to the cranking 
time limiter, through contacS 29, 20 hereoS and 
lead G5 to the lackfire circuit foreaker 3, Ghough 
contacts 33, 55 hereof Eid lead G O Ene coi: G 
of the Eagleic starting SVritcha (, aid throug 
lead S3 a2d contacts 9, 2 to Size goland at 9. 
Consequeat closure the S&Esing Sicia (, COE, 
pletes the staging circuit, Ghirogi easis 3 a.c. 3 
to the S3Rig Enoko Tinica is the ego ener 
gized to C2.2.x the eige. 5205 COSA e o Rae 
startig circuit, cuirrent ioWS logic leads 3, 
(3S, ballast the 33 332d Ees, 30 O Ghe neae. 
coil 35 of the Ee:Sosaic Baack 23, causing , 
to gradually heat D. & Gae eEngii e ReCoRessei 
Operative oeso'e tag taca i.e3S 32 Suiciently 
to release he i2ge 25, he seias O C32AS coi. 
tacts 0 , 2, reaking the conti's circuit, 3 c. 
opening the st8. Sing SWicin (3. Eleef,35, CO. 
tacts CG, 82 Sire acid ogen oy the coii. 53 of the 
irely 9 as Eag a'S ge:Aegioi is: esrecipe O Enee 
is Sicile. W3CSSSA iC Ene eggize age &c. 
actuate the vacu Rin locaota, device G3. 

If, however, or Sozze easo. Ene engine should 
not start, Vitain a State preceitei Shiined tigiae 
iizzi, the thern Os368 (elesiega, 32 of etch 23 
ecCERes heated SLSiciently O Seie&ge Gie Guanges 

2C. Contacts 20, 20 Sre hege. On opened, foreak 
igg he coaigi ci"C2it, 25 catgirag he starting 
switch () to opera, and coinects (3G, ( 3.2e closed 
to operate the signal devices (9, 33. Wein the 
starting systicia (3 opes, the circuit, or Re hea 
ing coil 33 is also folkes A SO ha, G CO2 cosis 
off. , is neirely ReceSS25 y, aeXecie, of the 
attenda Eat Wei. SuEEEORG; y he sigO2 device 
to Cress the p32nge 25 act to i:S AORE.8. 203ia 
tion after correcting ikae condition of the engine 
which prevented it groE starting, whereupoza the 
starigg Operatiya WYSE Rice DeSEle. 

Aita Olga tea, OR2 o'A. O. G.E.2e iIaveRion has 
oeen slow/E and desce is a cleaii, ii, Vyi e 
understood that other embodients are possible 
and Warious chaEages Ray ke Zn2.ce in the lesigE 
and arrange inent of the Sir&g WGEDA, cle 33ring 
from the spirit of the inventic as defined in the 
clairas age died i.ee,0. 
What is claired is: 
1. En an engine starter control, a starting 

circuit including 8, Raggetic starting switch, a 
control circuit, therefoir including a pair of Con 
tacts, ne&ES for holding the contacts horneliy 
closed including a slidable plunger, a lach hold 
ing the plunger in contact-closing position coin 
prising tWo oppositely arranged therinostatic 
blades. CO2nnected end to end, and a heating coil 
for one of said blades energized from the starting 
circuit to cause the latch to release the plunger 
and permit the contacts to open after a pre 
determined time of cranking. 

2. En an engine starter, a starting circuit; in 
cluding a battery, a starting motor and a mag 
netic starting SWitch, a control circuit for the 
starting Switch including a cranking time limiter 
having ther nostatically opened contacts, and 
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contacts opened when the engine starts, an 
engine-driven generator, means energized thereby 
for holding open said last-mentioned contacts 
during self-operation of the engine, and means 
responsive to intake vacuum of the engine for 
energizing said holding means from the battery. 

3. In an engine starter, a starting circuit in 
cluding a battery, a Starting notor and a mag 
netic starting Switch, a control circuit for the 
starting switch including two sets of contacts in 
series, thermostatic means for opening one set 
of contacts after a predetermined time of closure 
of the starting SWitch, means for opening the 
Second set of contacts responsive to self-operation 

3 
of the engine, a generator driven by the engine 
to be started, a solenoid energized thereby to 
hold open the second set of contacts, a circuit 
from the battery through said solenoid including 
a resistor and a pair of normally open contacts, 
and means responsive to intake vacuum of the 
engine for closing said last-mentioned contacts. 

4. An engine starter control as Set forth in 
claim 1 characterized in that connecting means 
for energizing the heating coil for the thermostat 
are provided which include means for maintain 
ing a substantially constant flow of current there 
through irrespective of variations in Voltage. 

MANUEL H. ELKIN. 
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