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2,230,536 

PATENT OFFICE 
2,230,536 

CONTROLLING MECHANISM 

Herman L. Hartzell and Leslie O. Parker, An 
derson, Ind., assignors to General Motors Cor 
poration, Detroit, Mich., a corporation of Dela 
Ware 

Application February 3, 1938, Serial No. 188,440 
11. Claims. 

This invention relates to controlling mecha 
nisms for electric circuits, a mechanism being 
more particularly adapted for use in the ignition 
circuit for motor vehicles employing internal 
cornbustion engines. 
An object of the present invention is to provide 

a switch for controlling an electrical circuit, such 
as an ignition circuit of an internal combustion 
engine and SO constructed that the direction. Of 
flow of current will be changed through the cir 
cuit breaker mechanism of an ignition timer each 
time the Switch mechanism is actuated from an 
'off' position to an “on’ position. 
Another object of the invention is to provide a 

s polarity reversing switch which is compact in 
construction, and to provide for Operating such a 
Switch by successive manual movements. 
Another object of the invention is to provide 

20 an inexpensive housing having essential locking 
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features for hoiding the SWitch elements in either 
of alternate positions of adjustment. 
Another object of the invention is to supply an 

improved contact carrier having means for re 
ceiving a contact bridging member and prevent 
ing accidental removal of the contact bridging 
member. 

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 dra WingS: 
Fig. 1 is a sectional view of the switch mecha 

nism embodying the present invention. 
Fig. 2 is a bottom plan of a cover of the Switch 

and looking in the direction of line 2-2 of Fig. i. 
Figs. 3, 4 and 5 are sectional views taken. On 

the lines 3-3, 4-4, and 5-5 respectively of 
Fig. 1. 

Fig. 6 is a development of a sectional view of 
the ratchet mechanism of the Switch, the ele 
ments being projected upon a single plane to ill 
lustrate the relation of the cooperating partS. 

Fig. 7 is a sectional view taken on the line 
T-7 of Fig. 5. 

Figs. 8, 9 and 10 are wiring diagrams showing 
the “off' position and two "on' positions of the 
SWitch. 
With particular reference to the drawings, a 

Switch case member and Wire armor sub-assen 
bly comprise a cup-shaped casing 20 having a 
bottom Wall 2 provided with a plurality of open 
ingS. A portion of the wall 2 is slightly de 
pressed, as at 22 to form a flat portion which is 

(C. 200-4) 
provided with a circular opening within which a 
reduced portion of a bushing 23 is received. The 
reduced portion is upset over the inner surface of 
the wall 2 as clearly shown in Fig. 1 to secure 
rigidly the latter and the bushing to each other. 
A length of flexible cable armor of hard steel is 
secured to the bushing 23 and to a bushing 25 
Which is attached to a cup-shaped cover 26 for a 
terminal housing which is provided at one end 
of a housing of an ignition coil, shown diagram 
natically in Figs. 8, 9 and 10. 

Disposed Within the casing 20 is an insulating 
Spacer 30 having a plurality of apertured bosses 
or projections 3, 32 and 33 on one side thereof 
and an opening 34. The bosses are irregular in 
contours and are reduced to form shoulders 35, 
see Fig. 5, adapted to be engaged by the inner 
surface of the bottom wall 2 of the casing 20. 
The reduced sections of the boSSes pass through 
corresponding openings in the bottom wall 2 of 
casing 20 and prevent the spacer from turning 
relative to the Casing. 
A Sub-assembly of conductor and stationary 

contact support comprises a non-conducting 
block 36 of molded insulating material in which 
are embedded plurality of stationary terminals 
37, 38, 39, 40, 4, 42, 43 and 44. These terminals 
are so arranged that they form two circular roWS, 
the terminals 37, 38, 39, 40 and 4 form an outer 
row of terminals while terminals 42, 43 and 44 
form an inner row of terminals. All of the ter 
ninals are of such size and length that they 
pass through and beyond their respective aper 
tured boss of the Spacer 30 with the exception of 
terminal 4. Terminal 4 in this instance is 
shorter in length than the other terminals but 
is long enough to extend thru the aperture 34 
provided in the Spacer plate 30 and an aperture 
in the bottom wall 2 of the casing 2. As shown 
in Fig. 7, the end of the terminal 4 is provided 
with a reduced portion which extends through 
the aperture in the bottom wall 2 f of the casing 
and spun over as at 46 to provide for a ground 
connection. 
The other ends of all terminals are flush with 

the plane surface of the non-conducting block or 
terminal support 36. The Support 36 is provided 
with a plurality of notches 47 on its periphery 
one of which is shown in Fig. 1. After the spacer 
30 and the terminal block 36 have been assem 
bled in the casing 20 the material of the case 
is deformed to form lugs or detents 48. These 
lugs extend into the notches 47 and rest on the 
bottoms of the notches in order to hold the 

() 

5 

20 

25 

30 

35 

40 

45 

50 

  



O 

5 

20 

25 

30 

40 

60 

65 

70 

75 

2 
spacer and block firmly in the botton of the 
casing 2 f and prevent the block 36 and spacer 30 
from moving axially within the case. 
A driving movable contact and contact carrier 

sub-assembly comprising a nonconducting driv 
ing disc 50 carrying on one side thereof and at 
its center a metallic insert 5 upon which a con 
tact plate 52 is slidably mounted and is retained 
by the riveted-over head 54 on the insert. The 
contact plate is received by a recess 53 of Such 
shape as to permit axial movement of the contact 
plate 52 but to prevent rotary movement of the 
plate 52 relative to the driving disc 50. A spring 
55 located between the disc 50 and the plate 52 
urges the plate towards the contact support 36. 
The plate is provided With three contact surfaces 
or bosses 56 adapted to engage the stationary 
contacts 42, 43, and 44 which form the inner row 
of terminal contacts. The other side of the disc 
50 has six spaced recesses 5 to be described. 
One of the recesses 5 is shown in Fig. 1. The 
disc 50 is also provided With a peripheral flange 
58. One side of the flange is formed to provide 
a succession of ratchet teeth 59 shown by dotted 
lines in Fig. 4. 
A driven movable contact and contact carrier 

sub-assembly comprises a non-conducting ring 
60 provided on one side thereof with a plu 
rality of circumferentially spaced recesses 6 
for the reception of yieldable contacts 62. Re 
ferring to Fig. 7 the contacts 62 are preferably 
formed from arcuate fat stock with the ends 
thereof bent toward each other to form yieldable 
U-shaped formations. These ends are provided 

5 with contact engaging surfaces 63 and are 
spaced so that they will bridge a pair of ad 
jacent terminals of the outer row Which in 
clude the terminals 37 to 4 inclusive. One side 
of the ring member 60 is provided with a series 
of equally spaced lugs or teeth 64 to be de 
scribed. The ring member 60 is provided with 
an inwardly extending flange having a Series of 
ratchet teeth 65 forming one way ratchet en 
gagement with the similarly fashioned teeth 59 
of the driving disc 50. 
The driving movable contact and contact car 

rier Sub-assembly and the driven movable con 
tact and contact carrier Sub-assembly are 
mounted in the casing 20 so that the contact 
surfaces 56 of plate 52 and the contact surfaces 
63 of the contact members 62 will bear against 
the plane surface of support 36. These sub 
assemblies are held within the casing by a switch 
casing closure and lock Sub-assembly which 
comprises a switch casing member or plate 70 
having notches see Fig. 2, adapted to receive 
tangs 72 provided by the case 20, said tangs 72 
being bent over as shown at 73 in Fig. 1 in order 
to retain the plate upon the casing 2. 
By reason of this construction it is possible 

to Secure Satisfactory contact pressure between 
the movable contact 52 and the inner row of 
Stationary contacts by the Spring 55. Satis 
factory contact pressure is had between the 
yieldable contact members 62 and the outer roW 
of stationary contacts 37, 38, 39, 40 and 4t. 
The plate 70 is permanently attached to the 

lock-barrel 74 Within which a key operating 
cylinder 75 is located. The cylinder 75 carries a 
lug 16 adapted to be received in a recess pro 
vided in a driving disc 50. A pin embedded 
in the disc 50 extends into a recess provided in 
the cylinder 75. Thus a driving connection is 
provided between the cylinder 5 and the 
block 50. 

2,230,536 
In the illustrated form of the invention the 

underSide of the plate 70 has three equally 
Spaced bosses 78 cooperating With the six spaced 
recesses 57 in the disc 50 to hold yieldingly the 
driving disc in the “off' or 'on' position of the 
switch. It will be noted, see Fig. 3 that the re 
cesses 5 are not equally spaced on the driving 
disc 50 as it is preferably to provide for an 
Over travel in the “off’ position of the SWitch 
in Order to insure proper engagement between 
the ratchet teeth on the disc 50 and the ring 60 
When the disc 50 is actuated to move the ring 60. 
The plate 70 is also provided with three pawls 
79 which are integral with plate 70 and which 
extend away from the plane of the plate. These 
pawls 79 cooperate with the teeth 64 to prevent 
the ring 60 from moving in a counterclockwise 
direction as viewed in Fig. 4. 
The SWitch Structure shown in FigS. 1 to 7 

inclusive is particularly useful in an ignition 
circuit of an internal combustion engine, and so 
constructed that the direction of flow of current 
Will be changed by the successive operation of 
the Switch. So as to prevent excessive pitting of 
the contact points at which the circuit may 
be broken temporarily, as at the make and 
break of the ignition coil, will be neutralized 
by having the current to flow in one direction 
and then having the current to flow in another 
direction upon successive operations of the 
SWitch. 

Referring to Figs. 8, 9 and 10, the switch is 
shown, in which its parts are shown diagram 
matically, for controlling the ignition circuit 
of an internal combustion engine. In these 
figures 00 represents a battery or other source 
of electrical energy from which current will fiow 
in Gne direction from one of its terminals to a 
lead of which is electrically connected in this 
instance to the stationary contact 44 of the in 
ner row of contacts carried by the support 36. 
Fig. 8 shows the normal or “off' position of the 
ignition circuit with the contact surfaces 56 
Out of engagement With the terminals 42, 43, 44. 
When it is desired to actuate the switch to close 
the ignition circuit the operator will actuate the 
key 85 in a clockwise direction to rotate both 
the disc 50 and the ring 60, the disc 50 driving 
the ring 60 through the ratchet provisions pro 
vided by the disc and ring. This movement 
causes the movable contact member 52 through 
the Surface 56 to bridge the terminals 42, 43, 
and 44 to complete a circuit from the battery 
f00. The circuit completed will be from the 
battery 00, lead of, terminal 44, contact 52, 
terminal 42, lead C2, coil 03, lead iO4, ter 
minal 38, contact member 62, terminal 37, lead 
05, contacts fo6 and 07, of a circuit breaker 

f08, lead O9, terminal 40, a second contact 62, 
terminal 4 to ground thru lead O. 

It will be noted that in this instance the cur 
rent flow is in the direction indicated by the 
arrows f shown in Fig. 9. The current will 
flow in this particular direction so long as the 
SWitch is maintained in this position. 
When the Operator desires to open the ig 

nition circuit shown in Fig. 9 the key 85 is 
actuated in a counter-clockwise direction but 
moving only the disc 50 in the same direction. 
The ring 60 is held stationary by reason of the 
pawls 79 engaging the projections 64 to prevent 
Same from moving in the reverse direction. On 
a succeeding operation of the key 85 to com 
plete the ignition circuit both the driving disc 
50 and the contact ring 60 will be rotated in a 
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2,230,536 
clockwise direction substantially 60 degrees. 
When this happens a new series of outer row of 
stationary contacts will be bridged to reverse 
the flow of current from the terminal 38 to the 

07. In this instance 
the current flow from the battery Will be in 
the direction as indicated by the arrows fl2 
shown in Fig. 10. The circuit completed is as 
follows: from battery OO, lead of, terminal 
44, contact 52, terminal 42, lead 102, coil 03, 
lead C4, terminal 38, contact 62, terminal 39, 
lead 09a, contacts 07, 06, lead O5, terminal 
37, a second contact 62, terminal 41, to ground 
through lead f O. As soon as the operator de 
sires to open the circuit completed in Fig. 10 
the key 85 is moved in a counterclockwise direc 
tion. When the operator actuates the key 
again the circuit completed will be that shown 
in Fig. 9. 
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. A switch comprising in combination; a tubul 

lar housing; a non-conducting terminal block 
supported within the housing and carrying a plu 
rality of terminals arranged in inner and outer 
circular rows; a non-conducting ring member 
adapted for rotation within the housing and 
carrying spaced yieldable contacts adapted to 
bridge pairs of outer terminals and having ratch 
et provisions; a driving member supported with 
in the ring member and having ratchet provi 
Sions co-operating with the ratchet provisions 
of the ring to impart step-by-step movement in 
one direction only to the ring member; a yieldable 
contact carried by the drive member for engage 
ment with the inner row of terminals, manual 
operating means for rotating the driving member 
in One direction to rotate the ring in the same 
direction; and means for preventing a reverse 
movement of the ring member When the manual 
neans is actuated to move the drive member in 
the reverse direction. 

2. A switch comprising in combination; a tubu 
lar housing; a non-conducting terminal block 
Supported Within the housing and carrying a plu 
rality of terminals arranged in inner and outer 
circular roWs; a non-conducting ring member 
adapted for rotation within the housing and 
carrying Spaced yieldable contacts adapted to 
bridge pairs of Outer terminals and having ratchet 
provisions; an OScillatable driving member pro 
ided With ratchet provision cooperating with the 
ratchet provisions of the ring to rotate the ring 
member in one direction only; a yieldable con 
tact carried by the Oscillatable member for en 
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gagement with the inner row of terminals; man 
ual operating means for rotating the driving 
nenber in one direction to turn the ring men 
ber; and ratchet means provided by the hous 
ing and the ring member to prevent a reverse 
movement of the ring member upon reverse 
movement of the driving member by the manual 
Operating means. 

3. An electric SWitch comprising in combina 
tion; a tubular housing; a non-conducting ter 
minal block supported in a non-rotatable rela 
tion within the housing, said block carrying a 
plurality of terminals extending through the 
block and Outside the housing, said terminals 
being arranged in concentric roWs; a non-con 
ducting ring member adapted for rotation with 

3 

in the housing having ratchet provisions; spaced 
yieldable contact members carried by the ring 
member adapted to bridge pairs of terminals of 
the outer row of terminals; a movable member 
having ratchet provisions cooperating with the 
ratchet provisions of the ring member; a yielda 
ble contact member carried by the movable 
member for engagement With the inner row of 
terminals; means for actuating the movable 
member for imparting to said ring member a 
step-by-step rotary motion in one direction only 
through the ratchet provisions; and means for 
preventing a movement of the ring member in 
the reverse direction upon reverse movement of 
the movable member. 

4. An electric Switch comprising in combina 
tion; a tubular housing; a non-conducting ter 
minal block supported in a non-rotatable rela 
tion. With respect to the housing, Said block 
carrying a plurality of terminals arranged in 
concentric roWs; a non-conducting ring carry 
ing spaced contacts for engagements With the 
outer row of terminals; a non-conducting disc 
carrying a yieldable contact for engagement with 
the inner row of terminals; ratchet provisions 
between the disc and ring; means for actuating 
the disc to impart movement to the ring in one 
direction only through the ratchet provisions 
therebetween and ratchet provisions between the 
housing and the ring to prevent reverse move 
ments of the ring. 

5. An electric Switch comprising in combina 
tion; a housing; a non-conducting terminal 
block supported by the housing, said block carry 
ing a plurality of terminals, said terminals being 
arranged in concentric rows; a non-conducting 
ring member, carrying Spaced yieldable contacts 
for engagement with the outer row of terminals; 
a non-conducting disc carrying a yieldable con 
tact for engagement with the inner row of ter 
minals; ratchet means between the ring and disc; 
ratchet means between the ring and housing; and 
means for actuating the disc in one direction to 
in part movement to the ring in one direction 
only through the first mentioned ratchet means, 
the second mentioned ratchet means operating to 
prevent return movement of the ring upon actu 
ation of the manual means to move the disc in 
the opposite direction. 

6. A switch comprising in combination; a plu 
rality of Stationary terminals arranged in two 
concentric roWs; a pair of bridging members 
adapted to engage the terminals and arranged in 
concentric relation with respect to the terminal 
rOWS; ratchet means associated with each bridg 
ing member; and means for actuating one of the 
bridging members in one direction of rotation to 
impart movement to the second bridging mem 
ber in the Same direction only through one of the 
ratchet means, the other ratchet means operating 
to prevent reverse movement of the second men 
tioned bridging member upon reverse movement 
of the actuating means to move the first men 
tioned bridging member in the reverse direction. 

7. A Switch comprising in combination; a 
housing; Stationary terminals arranged in con 
centric rows Supported within the housing; a pair 
of concentric members rotatably supported with 
in the housing, Said members having a contact 
adapted to bridge the stationary terminal in the 
respective roWS of terminals; and means asso 
ciated With the Concentric members to cause both 
members to move in one direction; means asso 
ciated with One of the movable members and 
the housing to prevent movement of said member 
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in the opposite direction when the other member 
is moved in the opposite direction; and manu 
ally operated means for moving one of said men 
bers in both directions. 

8. A switch comprising in combination; a hous 
ing; a non-conducting block supported within the 
housing and carrying a plurality of stationary 
terminals arranged in concentric roWS; an outer 
rotatable member carrying a contact adapted to 
bridge pairs of terminals of the outer row; an 
inner rotatable member carrying a contact to 
bridge the terminals of the inner row; a pair of 
ratchet elements for controlling the rotative 
movements of the members, said elements being 
arranged so that both rotatable members may 
move simultaneously in one direction and only 
One rotatable member can move in the Opposite 
direction; and manually operated means rotat 
ably Supported by the housing for actuating one 
of the rotatable members in both directions of 
rotation. 

9. An electric switch comprising in combina 
tion; a non-conducting block carrying a plu 
rality of stationary terminals arranged in con 
centric rows; an Outer rotatable member carry 
ing contacts for engagements with the outer roW 
of stationary terminals; an inner rotatable mem 
ber carrying a contact for engagement with the 
inner row of terminals; ratchet means between 
the rotatable members; ratchet means between 
the Outer rotatable member and a stationary part; 
and means for actuating the inner rotatable 
member in one direction to impart movement to 
the outer rotatable member in One direction only 
through the first mentioned ratchet means, the 
second mentioned ratchet means operating to 
prevent reverse movement of the outer rotatable 
member upon reverse movement of the inner ro 
tatable member by the actuating means. 

10. An electric SWitch comprising in combi 

2,230,536 
nation; a plurality of stationary contact termi 
nals arranged in a pair of concentric rows; an 
outer movable member rotatably supported with 
respect to the outer row of terminals; a contact 
carried by the movable member adapted to bridge 
pairs of terminals of the outer row; an inner 
movable member rotatably supported with re 
Spect to the inner row of terminals; a contact 
carried by the second movable member to bridge 
the terminals of the inner row; ratchet provisions 
provided by the movable members and cooperat 
ing to allow the inner member drive the Outer 
member only in one direction; ratchet provisions 
provided by the outer member. and a stationary 
part cooperating to prevent reverse movement 
of the Outer member upon reverse movement of 
the inner member; and means for actuating the 
inner nowable member in either direction of ro 
tation. 

11. An electric switch comprising in combi 
nation; a terminal block carrying a plurality of 
terminals arranged in concentric rows; a pair of 
rotatable members arranged in concentric rela 
tion with respect to the rows of terminals, with 
the Outer member having a contact adapted to 
engage the outer row of terminals progressively 
and the inner member having a contact adapted 
to engage the inner row of terminals simultane 
Ously; ratchet means between the rotatable mem 
bers; means for actuating the inner rotatable 
member to impart step-by-step movement in one 
direction. Only to the outer rotatable member 
through the ratchet means; and means to pre 
vent return movement of the outer rotatable 
member upon movement of the inner rotatable 
member in the opposite direction by the actuat 
ing means. 

TESLIE O. PARKER 
HERMAN L. HARTZELL. 
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