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This invention relates to electric switches. 
The invention relates more particularly to elec 

tromagnetic control switches and has among its 
objects to provide a new and novel control switch 
which is operable in opposite directions between 
given extreme circuit controlling positions by al 
ternate energization of a pair of operating wind 
lingS. 
Another object is to provide a control switch 

of the aforesaid type which is exceptionally sim 
ple in design, rugged in construction and reliable 
in operation. 
A further object is to provide a control switch 

of the aforesaid character having an improved 
operating mechanism associated therewith which 
provides for snap operation of the Switch into 
either of its extreme circuit controlling positions 
and which also insures against accidental move 
ment thereof out of either of such positions. 

Various other objects and advantages of the 
invention will hereinafter appear. 
The accompanying drawing illustrates an en 

bodiment of the invention which will now be de 
scribed, it being understood that various modi 
fications may be made in the embodiment illus 
trated without departing from the spirit and 
scope of the appended claims. 

In the drawing, 
Figure 1 is a front elevational view of the con 

trol switch embodying the invention; 
Fig. 2 is a side elevational view of the control 

switch shown in Fig. 1; o 
Fig. 3 is a sectional view taken substantially 

on line 3-3 of Fig. 1, and 
Fig. 4 is a top elevational view of the stationary 

contact assemblies shown in Figs. 1 and 2. 
Referring to Fig. 1, the same illustrates a con 

trol switch having an elongated horizontally ar 
ranged movable contact carrier which is Sup 
ported at opposite ends by a pair of bell Crank 
levers 2 and 3 to move longitudinally in oppo 
site directions between given extreme circuit CO 
trolling positions. The bell crank levers 2 and 
3 are of rectangular form and are pivotally 
mounted upon a vertically disposed base plate 4.' 
which also carries a pair of vertically disposed 
operating solenoids 5 and 6 each of which is 
associated with one of said bell crank levers. 
More specifically, bell crank levers 2 and 3. 

are of like form, each being provided with arms 
7 and 8 and being oscillatably mounted upon a 
fixed pivot pin 9 located between said arms. 
Pivot pins 9 are carried by forwardly extending 
posts to secured to the front face of plate . 

upwardly in parallel relation and the free ends 
thereof are pivotally connected to opposite ends 
of contact carrier by pins ff. As shown in 
Figs. 2 and 3, arms 7 are bifurcated to receive 

0 

5 

25 

30 

40 

contact carrier , and said contact carrier com 
prises two molded insulating sections 2-2 of 
like form which are mounted side by side in op 
posed relation upon said arms. The arms 8 of 
bell crank levers 2 and 3 extend toward each 
other and a coil spring 3 is held under com 
pression between the free ends thereof. As 
shown in Fig. 1 spring 3 is supported at oppo 
site ends by a pair of guide members 4-4 
which are pivotally secured to the free ends of 
arms 8 by pivot pins 5-5. The guide members 
6 are shouldered to engage spring 3 on oppo 

site ends, and each of the same is provided with 
a cylindrical projection 6 which fits within said 
spring. Projections 6 are drilled to receive a pin 

which serves to hold guide members ($ in axial 
alignment while permitting relative axial move 
ment thereof. 
Each of the bell crank levers 2 and 3 is held 

in assembled position upon its associated pivot 
pin. 9 by a vertically disposed locking strip 8. 
Each of the strips 8 is secured at a point inter 
mediate its ends to arm of its associated lever 
by a screw 19, and each has its lower end slotted 
to receive a headed projection 28 on the front 
end of its associated pivot pin 9. Each of the 
locking strips 8 also serves to hold the pivot pin 

of its associated lever against removal, the 
upper ends of said strips engaging with heads 
formed on the front ends of said pins. 
The operating solenoids 5 and 6 are arranged 

below their associated bell crank levers 2 and 3 
and each includes a stationary operating wind 
ing 2 carried by a C-shaped magnet frame 22 
and a vertically disposed cylindrical plunger 23 
which is slidably mounted within a non-magnetic 
tubular sleeve 24 located within said winding. 
Magnet frames 22 are secured to the front face 
of base plate 4 and said base plate also has a 
bracket 25 secured thereto for holding the sleeves 
24 in assembled position within their associated 
windings 2. Each of the plungers 23 has a pin 
26 fixed to the upper end thereof which extends 
through an opening in the upper leg of its asso 
ciated magnet frame 22. Plungers 23 are nor 
mally held by gravity in the positions shown in 
dotted lines in Fig. 1 and When said plungers 
are in normal position their associated pins 26 
occupy the positions shown in full lines in this 
figure. Upon energization of either of the sole 

rhearms of bell crank levers 2 and 3 extend noid windings 2f its associated plunger 23 is 



2 
moved upwardly into an attracted position to 
move the pin 28 thereof into the position shown 
in dotted lines in Fig. 1. 
The operation of the aforedescribed operating 

mechanism will now be more fully described. 
With the operating mechanism in the position 
shown in Fig. 1 spring 3 tends to rotate both 
of the bell crank evers 2 and 3 in a counter 
clockwise direction upon their associated pivot 
pins 9 to thereby bias contact carrier toward 
the left. Movement of contact carrier toward 
the left beyond the position shown in full lines 
in Fig. 1 is stopped by engagement of arm 8 of 
bell crank lever 3 with the pin 26 of operating 
solenoid 6. Upon energization of operating sole 
noid 6 the plunger 23 of said solenoid moves into 
its attracted portion and its associated pin 26 
rotates bell crank lever 3 in a clockwise direc 
tion for movement of contact carrier toward 
the right out of the full line position shown in 
Fig. 1. During movement of contact carrier 
toward the right bell crank lever 2 is also rotated 
in a clockwise direction upon its associated pivot 
pin 9 and just prior to full movement of plunger 
23 of operating solenoid 6 into its attracted posi 
tion arm 8 of bell crank lever 3 moves upwardly 
beyond a line joining the centers of pivot pins 9 
and arm 8 of bell crank lever 2 moves downwardly 
beyond such line. Spring 3 then acts to bias 
both of the bell crank levers 2 and 3 for rota 
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tion in a clockwise direction, and upon movement 
of plunger 23 of operating solenoid 6 into its at 
tracted position said Spring effects continued 
clockwise movement of said bell crank levers to 
thereby effect snap movement of contact car 

2,289,743. 
the action of Spring 3. The pin 26 of operat 
ing solenoid 5 will therefore block bell crank 
eye 2 against clockwise rotation to thereby 
prevent a change in the position of contact car 
rier 8 by operating solenoid 6. 

in the Switch, illustrated contact carrier 
carries a plurality of bridging contacts 28, '29, 
3D and 3 of like form which are disposed in a 
aorizontal plane and at right angles to Said 
carrier. The insulating sections 2 of contact 
carrier are formed to provide slots 32 and 33, 
and bridging contacts 28 and 29 are mounted 
in opposed relation within slot 32, while bridging 
contacts 30 and 3 are mounted in opposed re 
lation within slot 33. 3ridging contacts 28 and 
29 are yieldingly supported and held in assemi 
bled position within slot 32 by a spring 34 and 
bridging contacts 30 and 3 are yieldingly sup 
ported and held in assembled position within slot 
33 by a spring 35. Each of said bridging con 
tacts cooperates with a stationary contact mem 
her a located to the rear of contact carrier i 
and with the stationary contact member ) lo 
cated to the front of said carrier. Each of said 

5 stationary contact members extends upwardly 
from its associated bridging contact and has its 
upper end secured to a terminal member 36. 
The terminal members 36 associated with contact 
members 288 to 3 a are mounted upon a molded 
insulating base 3 and the terminal members 
36 associated with contact members 28 to 3 
are mounted upon a molded insulating base 38. 

. The insulating bases 3 and 38 are of like form 

rier into the dotted line position shown in Fig. 1. . 
Movement of contact carrier beyond the dotted 
line position shown in Fig. 1 is stopped by en 
gagement of arm 8 of bell crank lever 2 with 
the pin 26 associated with operating solenoid 5. 

Energization of operating solenoid 5 effects re 
turn movement. of contact carrier to the full 
line position shown in Fig. 1. Upon energiza 
tion of operating solenoid 5 its associated plung 
er 23 moves into its attracted position and the 
pin 26 thereof moves bell crank lever 2 in a 
counterclockwise direction for movement of con 
tact carrier out of the dotted line position 
shown in Fig. 1. Prior to full movement of the 
plunger 23 of operating solenoid 5 into its at 
tracted position arm 8 of bell crank lever 2 moves 
upwardly beyond a line joining the centers of 
pivot pins 9 and arm 8 of bell crank lever 3 
moves downwardly beyond such line. Spring 3 
then acts to bias bell crank levers 2 and 3 for 
rotation in a counterclockwise direction and 
upon arrest of plunger 23 of operating solenoid 

in its attracted position said spring effects 
continued counterclockwise rotation of said 
levers to thereby effect snap movement of con 
tact carrier into its left hand extreme position. 

In Connection with the foregoing it should 
be noted that spring 3 acts to restrain contact 
carrier against accidental movement out of 
either of its extreme positions. 
be noted that in the event of simultaneous en 
ergization of both of the operating solenoids 5 
and 6 contact carrier will remain in the last 
position to which it is operated. Thus assum 

It should also 

40 

and are mounted in parallel relation above con 
tact carrier upon forwardly extending arms 
40 formed on the upper end of base plate . 
When contact carrier is in its extreme left 

hand position bridging contacts 28 and 30 are 
held in engagement with their cooperating sta 
tionary contact members by their associated 
springs 34 and 35 and bridging contacts 29 and 
3 are held out of engagement with their co 
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ing that the operating solenoids are energized 70 
simultaneously with contact carrier in its left 
hand extreme position as shown in full lines in 
Fig. 1, the plunger of operating solenoid 5 will 
move into its attracted position before plunger 

operating stationary contact members by en 
gagement with the right hand end of their asso 
clated slots 32 and 33. When contact carrier 
is in its extreme right hand position bridging 
contacts 29 and 3 are held in engagement with 
their cooperating stationary contact members by 
their associated springs 34 and 35, and bridging 
contacts 28 and 30 are held out of engagement 
with their cooperating stationary contact merh 
bers by engagement with the left hand end of 
their associated slots 32 and 33. In the em 
bodiment illustrated the stationary contact 
members associated with bridging contacts 2 
and 29 are so spaced that each of said bridging 
contacts is moved out of circuit closing position 
prior to movement of the other of said bridging 
contacts into circuit closing position. Also the 
stationary contact members associated with 
bridging contacts 30 and 3 are so spaced that 
each of said bridging contacts is moved out of 
circuit closing position after movement of the 
other of said bridging contacts into circuit clos 
ing position. It is of course apparent that the 
sequence of operation of the switch contacts may 
be varied to suit various control requirements. 
What I claim as new and desire to secure by Letters Patent is: 
1. In an electric switch, in combination, an 

elongated contact carrying element movable 
longitudinally in opposite directions between 
given extreme circuit controlling positions, two 
pivoted levers connected to opposite ends of said 2 of operating solenoid 6 can operate against element to support the same, a spring connection 
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between said levers acting to Oppose movement 
of said element out of either extreme position 
and also acting to effect snap movement of said 
element into either extreme position upon a 
given movement thereof away from its opposite 
gextreme position, and a pair of electromagnetic 
operating devices each associated with one of 
said levers, said devices acting upon alternate 
energization to effect movement of said element 
in opposite directions between said extreme cir 
cuit controlling positions. 

2. In an electric Switch, in combination, an 
elongated contact carrying element movable 
longitudinally in opposite directions between 
given extreme circuit controlling positions, a 
pair of pivoted bell crank levers; located to one 
side of said element and having corresponding 
arms pivotally connected to opposite ends there 
of, said levers also having corresponding arms 
disposed in an end to end relation, a spring 
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elongated horizontally arranged contact carry 
ing element movable longitudinally in opposite 
directions between given extreme circuit Con 
trolling positions, a pair of pivoted bell crank 
levers located below said element and having cor 
responding vertically disposed arms connected to 
opposite ends of Said element and also having 
corresponding horizontally disposed arms which 
are arranged in an end to end relation, a verti 
cally disposed operating solenoid associated with 
the horizontally disposed arm of each of said bell 
Crank levers, each of said solencids being respon 
sive to operate its associated bell crank lever for 
movement of said element out of one extreme po 
sition to a position short of its other extreme 
position and a spring held under compression be 
tween the free ends of said horizontally disposed 

: arms, said spring acting to effect snap movement 

20 
connection extending between the ends of said 
latter arms and acting to oppose movement of 
Said element out of either extreme position and 
to also effect snap movement of said element 
into either extreme position upon a given move 25 
ment thereof away from its opposite extreme 
position, and a pair of Solenoids each associated . 
with the last mentioned arm of one of said bell 
crank levers, said Solenoids acting upon alternate 
energization to operate said levers for movement 
of Said element in opposite directions between 
said extreme circuit controlling positions. 

3. In an electric Switch, in combination, a con 
tact carrying element novable in opposite direc 
tions between given extreme circuit controlling 
positions, two pivoted operating levers connected 
to opposite ends of said element and supporting 
the same, a pair of operating solenoids each asso 
ciated with one of said levers, each of said sole 
noids being responsive to move said contact ele 
ment out of one extreme position to a position 
short of its other extreme position, and Spring 
means aSSociated with said levers for effecting 
Snap movement of said element in opposite direc 
tions into said extreme positions upon alternate 
energization of said operating solenoids. 

4. In an electric switch, in combination, an 
elongated contact carrying element movable on 
gitudinally in opposite directions between given 
extreme circuit controlling positions, two bell 
crank levers of rectangular shape located to one 
side of said element and each having its apex 
oscillatably mounted upon a fixed pivot pin, said 
bell crank levers having corresponding arms the 
free ends of which are pivotally connected to op 
posite ends of said element and also having cor 
responding arms disposed in an end to end rela 
tion, an operating solenoid associated with each 
of Said last mentioned arms, each of said sole 
noids being responsive to operate its associated 
bell crank lever for movement of said element out 
of one extreme position to a position short of its 
other extreme position and a spring held under 

- compression between the free ends of said last 
mentioned arms, said spring providing for snap 
movement of said element in opposite directions 
into said extreme positions upon alternate ener 
gization of said solenoids. 

5. In an electric switch, in combination, an 
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of said element in opposite directions into said 
(extreme positions upon aiternate energization of 
said operating solenoids. 

6. In an electric switch, in combination, an 
elongated contact carrying element movable lon 
gitudinally in opposite directions between given 
extreme circuit controlling positions, a base plate, 
a pair of bell crank levers pivotally mounted 
upon said base plate and connected to opposite 
ends of said contact carrying element to support 
the same, a pair of operating Solenoids mounted 
upon said base plate and each associated with 
One of said bell crank levers, each of said Sole 
noids being responsive to operate its associated 
bell crank ever for movement of said element, 
Out of one extreme position to a position short 
of its other extreme position, and a spring asso 
ciated with said bell crank levers for effecting 
Snap movement of said element in opposite direc 
tions into said extreme positions upon alternate 
energization of said operating solenoids. Y 

7. In an electric switch, in combination, an 
elongated horizontally disposed contact carry 
ing element movable longitudinally in opposite 
directions between given extreme circuit con 
trolling positions, two bell crank levers of rec 
tangular form located below said element and 
each having its apex oscillatably mounted upon 
a fixed pivot pin, said bell crank levers having 
(Corresponding arms extending upwardly from 
their associated pivots in parallel relation and 
also having corresponding horizontally disposed 
arms arranged in an end to end relation, the 
free ends of said former arms being pivotally con 
nected to opposite ends of said element, an oper 
atting Solenoid associated with the horizontally 
disposed arm of each of said bell crank levers, 
each of said solenoids being responsive to operate 
its aSSOciated bell crank lever for movement of 
Said contact element out of one extreme posi 
tion to a position short of its other extreme posi 
tion, a guide member pivotally connected to the 
free end of each of said horizontally disposed 
arms, and a spring supported by said guide mem 
bers and held under compression therebetween, 
said spring providing for snap movement of said 
contact element in opposite directions into said 
extreme positions upon alternate energization of 
said operating solenoids. 

EDWIN. W. SEEGER. 


