
June 21, 1938. H. scHWARZE 2,121,671 
IGNITION STARTER CONTROL 

Filed Aug. 22, 1934 2 Sheets-Sheet l 

CAtamic weamad 22 of CAamk/ave amad 
A. few 7./ on of Af /GM/7/ow 7 O S7aap7 a dumm/Meg 

23 
a? - a 7 a 6 23 aé 

as a3 27 a? 

Azz.7 ZZZZA ZZZZZ ZZZA/7 
5 47 

/Gmirom 3) 
52 

2. 
aarz. (avoce 

AZMA 
A/AAMAAwAAWWAAFZA 

apaaafa Gala 
a Y asaaaaaf Ay. AyWA2A Azz.57 'f amavtaata 

WAva/Guaafs set-to-a-27Awa swa Cats ws woaa1a. YC4056a Eze. 33. 22. Asty foams / myaasaomsa 7o saf A. Oaaaaatomy oaf 7Afaf any Gwna 

  

    

  

  





10 

5. 

20 

25 

30 

35 

40 

45 

50 

55 

Patented June 21, 1933 

UNITED STATES 

2,121,671 

PATENT OFFICE 
2,121,671 

IGNITION STARTER CONTROL 

Herman Schwarze, deceased, late of Pontiac, 
Mich, by Bruce H. Schwarze, administrator, 
Birmingham, Mich., assignor to Generai Mo 
tors Corporation, Detroit, Mich., a corporation 
of Delaware 

Applicationa August 22, 1934, Serial No. 740,960 
2 Clains. 

This invention relates to switches for control 
ling electrical circuits of internal combustion 
engines, particularly the ignition and engine 
starting circuit. 
One of the objects of the present invention is 

to provide a SWitch for connecting a storage bat 
tery or other source of current with the ignition 
circuit and the engine starter control circuit, or 
With only one of these circuits and to provide for 
the automatic novement of the Switch from One 
of its circuit controlling positions to another po 
Sition when the Operator releases the Switch actu 
atting member. In both of the disclosed forms 
of the present, invention, the switch may be 
turned from an off position to an engine cranking 
position, in which the battery is connected with 
the starting notor circuit, and with the elagine 
starter Control circuit for the purpose of crank 
ing the engine only. When the Switch is moved 
to this position a Spring is engaged, that upon 
release of the SWitch actuator returns the SWitch 
automatically to the off position. In one of the 
forms of the invention disclosed, the SWitch may 
be turned from an off position to an engine 
stairting position, in Which the battery is con 
nected with the ignition circuit in addition to 
the starting motor circuit and the engine starter 
Control circuit of the cranking position. The 
Switch in movement to the Starting position ein 
gages a spring, and if the Operator releases the 
Switch actuator, the Switch will be moved auto 
matically by the Spring into the running position, 
in which the ignition circuit remains connected 
with the battery, but in which the starter control 
circuit is disconnected from the battery. In 
the form of the invention first to be described 
the Switch can be moved into one position for 
connecting the engine starter control circuit only 
With the battery in order that the engine may be 
operated without igniting the fuel, and into an 
other position for connecting both the ignition 
circuit and engine starter control circuit, with 
the battery in order that the engine may be 
caused to operate under the influence of the 
ignited fuel. From either of these positions of 
the Switch, return is automatically made to off 
position and to the running position respectively 
by spring means whenever the operator releases 
the SWitch actuating member. 

It is a further object to provide a switch which 
will operate in the manner described and which 
can be constructed in compact form thus en 
abling it to be housed Within a small case such as 
may be provided adjacent one end of an igni 
tion coil. 

(Cl. 200-44) 
Further objects and advantages of the present 

invention will be apparent from the following 
description, reference being had to the accom 
panying drawings wherein a preferred embodi 
ment of the present invention is clearly shown. 

In the drawings: 
Fig. 1 is an end view of a Switch and coil hous 

ing enclosing a Switch of the type referred to. 
Fig. 2 is a fragmentary view of a SWitch and 

coil unit partly in longitudinal section. 
Figs. 3 and 4 are Sectional views taken re 

spectively on the lines 3-3 and 4-4 of Fig. 2. 
Figs. 5 to 8 inclusive, are views showing various 

positions of the SWitch actuator. 
Figs. 9 to 12 inclusive, are Wiring diagrams 

showing diagrammatically the various positions 
of the switch and circuits controlled thereby 
when the SWitch actuating membei is positioned 
as shown in Figs. 5 to 8 respectively. 

Fig. 3 is a side view partly in longitudinal sec 
tion of a SWitch and coil unit showing a modi 
fied form of SWitch. 

Figs. 14, 15 and 16 are Sectional views taken 
respectively on the line 4-4, 5-5 and 6-6 
of Fig. 13. 

Figs. 7, 18 and 19 are Wiring diagrams show 
ing respectively various positions of the Switch 
shown in Figs. 13 to 16. 

Referring to Figs. 1 and 2 a coil case 2 car 
ries a non-conducting partition 2 which sep 
arates the space within the housing 29 into an 
ignition coil chamber 22 and a switch chamber 
23. The housing 2 is surrounded by a tube 24 
which provides a cylindrical wall for the switch 
chamber 23. A plate 25 carries a bearing 26 
Within which a key-operated cylinder 2 is ro 
tated. The cylinder 2 is operated by key 28 
which can be inserted or removed from the cylin 
der 27 only when the latter is in the off position. 
The cylinder 27 is drivingly connected with a 
nonconducting carrier 30 which carries a mov 
able contact 3 provided with contact bosses or 
fingers 32, 33 and 34, and with projecting arms 35, 
36 and 37 each of which is received by a notch 
38 provided by the carrier 3). A spring 40 lo 
cated between the carrier 30 and the contact 3 
and received by a cup-shaped depression 4 pro 
vided by the contact 3 yieldingly urges the con 
tact 3 toward the partition 2 or yieldingly urges 
the carrier 38 toward the plate 25. The movable 
contacts 32, 33 and 34, cooperate with stationary 
contacts 50, 5, 52 and 53 which are connected 
as shown in the wiring diagram respectively with 
the battery, the ignition apparatus, the gasoline 
gauge and the engine starter control circuit. 
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2 
The carrier 30 is provided with a notch 69, the 

ends of which are defined by the projections 6 
and 62 adapted to cooperate with the end por 
tions 63 and 64 respectively of a spring 65 at 
tached at its middle portion by Olne 3i more livcts 
66 to a bracket 67 which is carried by the plate 25. 
The spring part 63 is biased against a stop 69 
and the spring part 64 is biased against a stop 6. 
The stops 69 and 70 are also carried by the 
plate 25. 

Figs. 6 and 10 show the switch in the off posi 
tion. It will be noted that none of the movable 
contacts 32, 33 and 34 are in engagement With a 
stationary contact 50 connected with a storage 
battery 80 or with the contact 5? connected with 
the ignition circuit or with the contact 52 con 
nected with an electrical gasoline gauge or with 
the contact 53 connected with the engine starter 
control circuit. The engine starter control Cir 
cuit comprises a switch 8 which is normally 
closed but which opens in response to the self 
Operation of the engine, for example, in response 
to a certain amount of Suction developed in the 
intake manifold of the engine when running un 
der its own power. The Switch 8 is connected 
between the contact 53 and the windings 32 and 
83 of an electro-magnetic switch 84 which com 
prises stationary contacts 85 and 87 and a mova, 
able contact 86 attached to the Solenoid arma 
ture 88 of the Switch 84. Contact 85 is collected 
with the battery 80 and contact 87 with ain glec 
tric starting motor 90. Windings 82 and 33 co-. 
operate to attract the solenoid 88 into circuit 
closing position in which position the motor $3 
is connected with the battery 8 but the winding 
83 is shortcircuited. The airnature 33 is held 
in circuit closing position by the coil 82 only, 
When it is desired to start the engine the oper 

ator Will turn the key 28 as far as it will go in a 
clockwise direction. By So doing the carrier 3 
is moved so that its projection 6, shown in Fig. 3, 
engages the Spring part 63 and moves it away 
from the stop 69 and into engagement with the 
Spring part 64. The turning of the key is there 
fore arrested due to the fact that the Spring parts 
63 and 64 both bear against the stop 7 ?. Fig. 7 
shows this position of the key and Fig. 11 shows 
diagrammatically the circuits which are con 
pleted. It Will be seen that the movable contact. 
3 connects the battery contact 50 with the igni 
tion contact 5 and With the engine starter con 
tact 53. This causes the Switch 84 of the engine 
starter to be closed thereby causing the engine 
to be cranked while the ignition is on. When the 
engine starts the switch 8f automatically opens 
the circuit between the battery 8 and the coil 
82 of the electro-magnetic switch 84 thereby 
causing the magnet to be deenergized and per 
mitting the contact 86 to move hygravity or other 
Wise away from the contacts 85 and 8. After the 
engine has been started the operator releases 
the key 28 which is turned automatically from 
the position shown in Fig. 7 to the position shown 
in Fig. 8, due to the fact that the Spring part 63 
exerts a turning force against the carrier pro 
jection 6 until the spring part 63 reengages the 
stop 69. The movement thus imparted to the 
carrier 30 by the spring part G3 is sufficient to 
return the contact 3 from the position shown 
in Fig. 11 to the position shown in Fig. 12. In 
Fig. 12 the contact 3 connects the battery con 
tact 50 with the ignition contact 5 and With an 
electrical gasoline gauge contact 52. The carrier 
30 is yieldingly held in the running position shown 
in Fig. 8, due to the fact that its recess 9 yield 

2,121,671 
ingly receives a projection or boss 93 of the plate 
25 due to the action of the spring A) Which urges 
the carrier 39 against the plate 25. To turn off 
the ignition and stop the engine the Operator 
turns the key from the position shown in Fig. 8 
to the position shown in Fig. 6. The carrier 30 
is yieldingly held in this off position due to the 
fact that the boss 93 of plate 25 yieldingly coop 
erates with the other recess 92 provided by the 
carrier. 
When it is desired to crank the engine without 

turning on the engine the operator turns the lxey 
as far as it will go in a counter-clock Wise direC 
tion or from the position as shown in Fig. 6 to 
that shown in Fig. 5. Motion of the key in this 
direction is limited due to the fact that the car 
rier projection 62 pushes the Spring part 64 
against the spring part 63 which is already being 
urged against the stop 69. The Spring parts 6 
and 63 are spaced sufficiently to permit movement 
of the contact 3 from the position ShoWill in 
Fig. 10 to that shown in Fig. 9. Fig. 9 shows that, 
the contact 3 connects the battery contact 5) 
with the engine starter contact 53. When the 
operator releases the key 28 it will nove auto 
matically back to the off position shown in Fig. 6 
due to the action of the spring part 34 against 
the carrier projection 62 which action continues 
until the spring part 64 bears again against thC 
stop 79. 
Although the switch illustrated in Figs. 1 to 2 

has four positions, the natipulation. Of the SWitch 
is very simple. The operator as only to renen 
per, that by turning the Switch key as far as it 
Will go in a clockwise direction, that, the engine 
will be started, and that by turning the key as 
far as it will go in a counterclockwise direction 
that the engine may be citanked without the igni 
tion being turned on. This last, feature is par 
ticularly desirable, in that, all of the electrical 
energy is available, when cranking the engine 
without ignition, in order to break the engine 
loose from stiff congealed oil in cold weather'. 
In both instances, by releasing the key the switch 
will be automatically turned to off for running 
position respectively, without further attention 
on the part of the operator. But starting will 
not be expected unless the oparatoi turns the key 
in a clockwise direction. 

Figs. 13 to 19 show a nodified forian of Switch 
which provides for cranking the engine with 
the ignition turned off, but does not provide for 
a running position without the engine starter 
control circuit. As this second form of Switch 
is very similar to the first form of Switch, its con 
struction and node of operation will not be de 
scribed in detail except as to certain features 
Which are not found in the first forth. Parts of 
the Second Skyitch, which 3'? Siimilar in constill C 
tion and finction to the corresponding parts of 
the first form are referred to by the same refer 
ence numerals as those applied to the parts of 
the first forn, hut, with the affixed (t. 

In the Second form of Swit?ch only the spring 
part 64a is required for the purpose of auto 
matically returning the switch contact 3 a from 
the cranking only position shown in Fig. 18, to 
the off position shown in Fig. 17. Therefore, 
this form of Switch does not lise a Spring having 
two free ends and fixed at an intern ediate point, 
but uses a Spiring 850, Winich is fixed by rivets 
to to a supporting ring provided with lugs 
or ears 2 shown in Fig. 4. One of these ears 
is shown in section in Fig. 13. By means of the 
ears 92, the ring A is attached to the plate 
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25a. The ring 00 is supported So as to be 
concentric with respect to the SWitch case mem 
ber 24d. and is spaced therefrom so as to per 
mit extensions 20b of the coil case 20a to be lo 
cated between the ring 00 and the part 24d and 
in order that these extensions 20b may be folded 
over at 20c against the outside of the plate 25d. 
as has been described with reference to the 
first form of Switch. The Second form of Switch 
does not use a stop 79. The stop 70 can be omit 
ted in the Second form of Switch because the 
Spring 65a is so biased as to bear normally against 
the inside of the ring 0. Movement of the 
Switch contact member 3a in a counter-clock 
Wise direction from the off position shown in 
Fig. 17 to the cranking only position shown in 
Fig. 18 is limited due to the fact that the spring 
part 64a strikes a stop iO5 when the Switch is 
turned from off position to cranking position 
shown in Fig. 18. Stop 5 also limits movement 
of the carrier 30a, from off position to the crank 
ing and ignition position shown in Fig. 19. The 
Switch shown in the wiring diagram Figs. 
17, 18 and 19 is one that is closed by the engine 
throttle actuator or accelerator pedal and is 
opened by engine intake Suction. When the en 
gine becomes self operating. A form of such 
SWitch is disclosed in the coperding application 
of John B. Dyer Serial No. 734,740 filed July 12, 
1934, which discloses a Switch which is opened 
by the accelerator pedal in wide open throttle 
position When engine suction may be low and 
insufficient to hold the Switch open. The switch 
8 shown in the wiring diagrams Figs. 9 to 12 in 
clusive, could be the same form of Switch as the 
switch G, however, this is not necessary in 
the circuit shown in FigS. 9 to 12 for the reason 

3 
that the engine starter control circuit is broken 
by the ignition SWitch in its engine running posi 
tion. 
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. An electric switch comprising, in combi 

nation, stationary contacts; rotatable bridging 
contacts; a rotatable contact carrier Supporting 
the bridging contacts, said carrier being provided 
With a notch; and Spring means for returning 
the carrier into one of its positions, said Spring 
means comprising a leaf-spring located in the 
plane of the carrier and being secured to a fixed 
part and having said free end extending into 
an elongated notch provided by the carrier; and 
a stop member engaged by the free end portion 
of the Spring. 

2. An electric Switch comprising, in combina 
tion, a plurality of stationary contacts; a rotary 
bridging contact; a contact carrier Supporting 
the bridging contact and provided with an elon 
gated notch and spring means for returning the 
contact carrier to positions intermediate its ex 
treme position of movement in either direction, 
said spring means comprising a leaf Spring Com 
prising an intermediate portion Secured to a 
fixed portion and its free end portions extending 
into said notch of the carrier and stop means 
limiting movement of each free end of the Spring 
in one direction. 

BRUCE. H. SCHWARZE, 
Administrator of the Estate of Herman Schwarae, 

Decedised. 
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