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6 Cairns. 
This invention relates to switches for control 

ling the electrical circuits of an internal combus 
tion engine, and more particularly to engine and 
cranking circuits. 

It is one of the objects of the present invention 
to provide a switch of compact and durable con 
struction by which the ignition circuits and en 
gine starting circuits can be connected to current 
Source such as the storage battery or by which 
the engine starting circuit only may be connected 
to the battery. The switch remains in the last 
mentioned circuit-making position so long as the 
Switch-actuating member is held in that posi 
tion by the operator; but if released, the switch 
returns to "off" position automatically through 
the use of a spring. 

Further objects and advantages of the present 
invention will be apparent from the following de 
Scription, reference being had to the accompany 
ing drawing wherein a preferred embodiment of 
the present invention is clearly shown. 

In the drawing: 
Fig. 1 is a longitudinal sectional view drawn 

on an enlarged scale of a switch embodying the 
present invention. 

FigS. 2 and 3 are left-hand and right-hand 
side views respectively of a coupling member 
which connects the Switch actuator with a con 
tact carrier. 

Figs. 4 and 5 are left-hand and right-hand side 
views of the contact carrier, Fig. 4 including a 
Sectional view of the Switch taken on the line 4-4 
of Fig. 1, and Fig. 5 including removable switch 
contact. 

Figs. 6, 7 and 8 are wiring diagrams showing 
respectively the off, cranking and ignition and 
Cranking positions of the Switch. 

Referring to Fig. 1 numeral 20 designates a 
metal dash or instrument board of an automo 
bile. The dash 20 is provided with an opening 
through which projects a tubular frame 2 co 
operating with a nut 22 for clamping the frame 
to the dash. Frame 2 receives a tubular lock 
sleeve 23 retained against an internal shoulder 
24 of the frame 2 by a lug 25 struck inwardly 
from the side Wall of the frame 2 to enter a lon 
gitudinal slot 26 provided by the sleeve 23 in or 
der to prevent the latter from turning or mov 
ing longitudinally. The sleeve 23 rotatably sup 
ports a key cylinder 27 carrying a plurality of 
plungers 28 which are received, as indicated by 
the dot-dash lines at 28a, by a longitudinal slot 
29 provided by the sleeve 23. When a suitable 
key 3D is inserted in the cylinder 27 the plungers 
28 will be withdrawn from the slot 29 so that cyl 

(CL 200-11) 
inder 27 may be turned. Cylinder 2 is retained 
within the sleeve 23 by a suitable retaining Wash 
er 3 winich is received by a groove 32 provided 
by the cylinder 27. 
The frame 2 is attached to a plate 40 which is 

attached to and provides a closure for the left 
hand end of a cup-shaped switch case 4, the end 
wall 42 of which is apertured to receive one or 
more non-conducting bosses 3 integral with a . 
stationary contact supporting block 44. As 
shown the boss 43 surrounds a metal insert 45 
which provides a terminal at its right-hand end 
and a switch contact at its left-hand end. The 
end wall 42 is apertured to receive also a ferrulé 
46 to which may be attached a flexible metal 
conduit surrounding and protecting a wire for 
making connections between the switch and an 
ignition coil. As the conduit and wire form no 
part of present invention they are not shown ex 
cept that the wire is shown in wiring diagrams of 
Figs. 6, 7 and 8. 
The stationary contact supporting block 44 car 

ries contacts 50, 5, 52 and 53. Contacts 50 and 
52 which are circular are connected respectively 
with the storage battery 55 and with a ground 56, 
as shown in Fig. 6. Contacts 5 and 53, which 
are elongated, are connected respectively with a 
wire 57 leading to the ignition coil or circuit and 
with a wire 58 leading to a Switch 59 which is con 
nected with the magnet coils 6 and 62 of an elec 
tromagnetic switch 60. The switch 60 includes 
contacts 64 and 66 connected respectively with 
the storage battery 55 and a starting motor S, 
and a movable Switch contact 65 carried by the 
solenoid armature 68 of the switch. The coil 6 
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is grounded at 69 and coll 62 is connected with contact 66. 
The circuits illustrated in Fig. 6 are controlled 

by a movable Switch contact 70 of triangular for 
mation illustrated in dot-dash lines in Fig. 6 
and in full lines in Fig. 5. The contact 70 is 
supported by the rotatable contact carrier if 
provided with a triangular recess T2 so shaped as 
to permit the triangular contact 70 to fit some 
what loosely therein. The carrier which is 
made of molded insulated material carries a 
metal insert T3 having a shank of reduced diame 
eter 74 which extends through a central hole 
in the contact T0. The right-hand end of the 
shank 4 is riveted over at 75 so as to provide a 
shoulder which limits separation of the contact 
TO from the carrier T. A coil spring 76 which 
surrounds a circular boss TT carrying the insert 
73, presses its left-hand end against the carrier 
Ti and its right-hand end against the end wall 
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78 of the cup-shaped central portion 9 of the 
contact 0. Thus the contact 0 is yieldingly 
pressed against the stationary contact block 44. 
The carrier T is provided with an arcuate notch 
80 the ends of which are defined by shoulders 
8 and 82. The notch 80 receives a lug 83 struck 
inwardly from the cylindrical side wall of the 
switch case 4. Theolg. 83 COOperates with shoul 
ders 8 and 82 to limit the rotative movement 

10 of the carrier 7 i. The carrier 7 is operatively connected with 
%the key cylinder or switch-actuating member 27 
by a coupling member 90 also made of molded 

..' insulating material and so shaped as to provide 
s 

the adjacent face of the carrier. 

a recess: 9 for receiving a projection 92 integral 
with the key cylinder 27, and provided with an 
insert 93 which provides a pin extending into 
a hole 94 provided by the key cylinder. Thus 
the coupler 90 is connected with the key cylinder 
27. Coupler 90 is also provided with a recess 95 
which is somewhat like a keyhole in shape and 
receives a corresponding boss 98 extending from 

Thus the 
carrier T and coupling 96 are operatively con 
nected. The coupler 90 is provided with an arcu 
ate row of depressions 9 Cooperating with suite 
ably spaced detents provided by the plate 40, one 
of the detents being shown at 98. Due to the 
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spring 76 which urges the contact 70 toward the 
stationary contact block 44 and the contact car 
rier 71 and the coupler 90 toward the switch cover 
plate 40, there is yielding cooperation between 
the detent bOSses 98 and the edges of the mate 
rial of the carrier 90 surrounding the recesses 97. 
Thus the Switch may be yieldingly retained in 
certain of its operating positions. 
In order to start the engine it is necessary to 

connect the battery with the ignition circuit 
and the control circuit. This is accomplished by 
the key 30 which moves the contact 70 from the 
position shown in Fig. 6 to that shown in Fig. 8. 
In this position it is clear that the battery will 
be connected with the ignition contact 5 and 
with the engine starter contact 53. , Switch 59. is 
One which is closed by the engine throttle actu 
ator or accelerator pedal. When switch 59 is 
closed current will flow from the battery through 
the magnet windings 6 and 62 to effect the 
armature 68 and the closing of the switch 64, 65 
and 68 about, when this occurs current will flow 
directly through the battery to the starting mo 
tor and the coil 62 will be short circuited. Coils 
6 and 62 are so designed that the energization 
is required to attract the armature 68 into its 
switch-closing position. The coil 8 alone is suf 
ficient to maintain the armature 68 in switch 
closing position. Consequently during the en 
gine starting Operation very little current is 
diverted from the motor 6, coil 6 being a high 
resistance winding. When the engine starts, 
when being cranked by the motor 67, engine 
suction will effect the opening of the switch 59. 
As switch 59 does not per se constitute a part 
of the present invention it is shown only dia 
grammatically. 
To stop the engine the operator turns the con 

tact 70 back to the position shown in Fig. 6. 
It will be noted in this position wire S7 is con 
nected to ground 56. If the wire 57 is encased 
in a suitable armor or metal conduit it is ap 
parent that the grounding of the wire 57 will 
make it more difficult to establish a connection 
between the battery and the ignition circuit 
without the use of the switch. 
The switch has still another position shown 

2,088,252 
diagrammatically in Fig. 7. In this position 
contact 70, the battery contact 50 is connected 
only with the starter contact 53 so that the en 
gine may be cranked with the ignition turned 
of whenever it is desired to break the engine 
loose from congealed oil when preparing to start 
in cold Weather. The switch T0 must be held in 
this position by the operator because as soon as 
the operator releases. the key 30, a coil spring 

0 will restore the contact carrier if to the “of” 
position. The spring 100 is confined within an 
annular recess provided between the carrier T 
and the coupler 90. One end of of the spring 
00 is received by a suitable hole in the side wall 

of the case 4 as shown in Figs, 1 and 4. The 
other end fez of the spring OO is shaped like 
a hook and extends through an eye provided by 
the lug 83 and into another arcuate recess ?o 
provided by the carrier 7; the extreme end 
portion 5 of the spring OO is received by a 
recess fo6 extending from the recess 08. It will 
be noted that the turning of the contact To in 
a counterclockwise direction from the off position 
shown in Fig. 6 to that shown Fig. 7 will cause 
the spring hook 02 to be moved counterclock 
wise around the axis of rotation of the carrier 
7. Thereby causing the spring to be stressed 
beyond its initial state of stress, thereby requir 
ing the operator to retain his grip on the keye 
in order to maintain the switch in the position 
shown in Fig. 7. When the operator releases the 
key 30 the spring hook will return to its normal 
position against the lug 63 and will carry with 
it the contact carrier T. Any tendency of the 
carrier to over travel in a clockwise direction 
on being returned to off position by the spring 
00 is resisted by the cooperation of certain de 

tent bosses 98 with certain detent recesses 9 
of the coupler 90. 
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. In an electrical system for an automotive 

vehicle in which circuit provisions are made for 
engine running ignition, engine starting ignition, 
and engine cranking without engine ignition, a cir 
cuit controller for selectively perfecting the sev 
eral circuits, said controller comprising in com 
bination; a casing having an inwardly extending 
lug; a contact carrier rotatably supported within 
the housing and having a peripheral notch to 
provide a pair of stops, on the carrier, and said 
stops adapted to engage the lug to limit the rol 
tary movement of the carrier over the terminal 
Support; a bridging member provided by the car. 
rter and movable into engagement with fixed con 
tacts; means for actuating the carrier; and a 
colled Spring having one end anchored in a hole 
provided by the casing and the other end hooked 
Over the lug, said hooked end adapted to extend 
into a recess provided by the carrier for effect 
ing movement of the carrier throughout a portion 
Only of the entire range of movement. 

2. A circuit controller comprising in combina 
tion; a casing having an inwardly extending lug; 
a terminal Support with fixed contacts carried by 
the casing; a contact carrier having a circular 
notch to receive the lug and limit rotary move 
ment of the contact carrier over the terminal 
carrier, said carrier being provided on one side 
With a bOSS having a notch and a cavity on its pe 
riphery and provided with a projection extend 
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ing from its face; a plate having a boss provided 
with a recess on its face, said recess adapted to 
receive the projection of the carrier to provide a 
driving connection between the carrier and plate 
and said plate and carrier when in a driving rela 
tion the bosses of the plate and carrier provide 
an annular groove between same; means for ac 
tulating the plate, a bridging member supported 
by the carrier and movable into engagement with 
the fixed contact; a spring for urging the bridg 
ing member toward the terminal Support and 
for maintaining the driving relation between the 
carrier and plate and the driving relation between 
the actuator and the plate; and a second spring 
located within the annular groove and anchored 
relative to the casing so that one end of the sec 
ond mentioned spring is capable of extending 
into the cavity of the carrier for effecting move 
ment of the plate throughout a portion only of 
its entire range of movement. w 

3. A circuit controller comprising in combina 
tion; a casing; a terminal support with fixed con 
tacts carried by the casing; a plurality of rotat 
able members of insulating material formed with 
bosses and provided with provisions on the faces 
thereof to form a driving relation between same, 
and said members when in the driving relation 
the bosses of the rotatable members provide an 
annular groove; means for actuating one of the 
rotatable members; a bridging contact plate car 
ried by the other rotatable member and movable 
into engagement with the fixed contacts; a spring 
interposed between the contact plate and the 
second mentioned rotatable member for urging 
the contact plate against the terminal support 
and for maintaining the driving relation of the 
rotatable members, but permitting axial move 
ment of the members relative to each other; 
means formed on the casing cooperating with one 
of the rotatable members to limit the rotary 
movement of the members within the casing; and 
a second spring located within the groove formed 
by the bosses of the rotatable members and an 
chored relative to the casing So that one end of 
the spring will engage One of the rotatable mem 
bers for effecting movement of the rotatable 
members after the members have been moved a 
certain distance of their entire range of move 
ment. 

4. In an electrical System for an automotive 
vehicle in which circuit provisions are made for 

3 
engine running ignition, engine starting igni 
tion, and engine cranking without engine igni 
tion, a circuit controller for selectively perfect 
ing the Several circuits, said controller compris 
ing in combination; a casing having an inwardly 
extending lug; a terminal support with fixed con 
tacts carried by the casing, a contact carrier hav. 
ing a circular notch to provide a pair of shoulders 
and a recess located intermediate the shoulders, 
Said shoulders adapted to engage the lug to limit 
the movement of the contact carrier over the ter 
minal support; a bridging member provided by 
the carrier and movable into engagement with 
the fixed contacts; means for actuating the car 
rier; and a colled Spring having one end anchored 
to the case and the other end hooked about the 
lug and extending into the recess for effecting 
movement of the carrier throughout a portion 
Only of its entire range of movement. m 

5. An electric Switch comprising in combina 
tion, a housing having an inwardly extending 
projection, a fixed contact support carried by the 
housing, a movable contact member, a rotatable 
member for driving the movable contact mem 
ber, means for imparting partial rotations in op 
posite directions to the rotatable member, and a 
Spring located within the housing and having 
One end anchored to the housing and the other 
end hooked over the projection, said hooked end 
adapted to extend into a recess provided by the 
rotatable member when same is moved in one 
direction only, whereby the spring will resist 
movement of the rotatable member from a nor 
mal position to an operative position. 

6. An electric Switch, comprising in combina 
tion, a casing having an inwardly extending lug, 
Said casing insulatingly supporting a plurality of 
fixed contacts, a movable contact member, a ro 
tatable member for actuating the movable con 
tact member and having a peripheral notch to 
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provide a pair of stops cooperating with the lug . 
to limit the movement of the rotatable member 
in either direction, means for imparting rota 
tions in opposite directions to the rotatable mem 
ber, and a Spring having one end anchored to 
the casing and the other end hooked over the lug, 
Said hooked end adapted to extend into a recess 
provided by the rotatable member when moved 
in One direction and tending to resist movement 
of the rotatable member in that direction only. 

LESLIE O. PARKER. 

45 

50 


