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This invention is directed to a mechanism that is 
adapted to alternately shift a driven member between two 
positions on successive operations of a driving member. 
The disclosed device is particularly adapted for throw 
ing a switch between two operative positions on successive 
similar movements of a plunger. 
An object of the invention is to provide an alternate 

action mechanism in which a high proportion of the 
total movement of the actuating member is utilized in 
actually moving the alternating member. 
Another object is to provide an alternate action mecha 

nism which requires less force to effect its operation than 
in other known similar device. 
A further object is to provide an alternate action mecha 

nism comprising few readily fabricated parts. 
Other objects will be apparent from the following speci 

fication and claims, and from the drawing in which: 
Figure 1 is an elevation, partly in section, of an electric 

switch incorporating an embodiment of the invention, 
Figure 2 is a plan view of a section of the switch case 

showing the switch mechanism per se, 
Figure 3 is a fragmentary elevation of the alternate 

action mechanism as seen from the left in Figure 1, and 
Figure 4 is a fragmentary elevation viewed as in 

Figure 1 but with the parts in a different operative posi 
tion. 
The disclosed embodiment of the invention is incorpo 

rated in an alternate action electric switch suitable for 
mounting in a wall box for manual operation. 
A frame or case i0 of insulating material in the form 

of a box is made up of a top section 11 which has end 
walls 12 and 13 formed integrally therewith, and a bot 
tom section í4 which has integral side walls 5 and 16. 
A pair of mounting ears 17 are formed in the end walls 
12 and 13. 
A switch blade 20 is secured at its right-hand end to an 

anchor plate 2 which is carried in the bottom section 
14 of the case 10. A terminal 22 formed on an extension 
of the plate 21 is provided with a screw located on the out 
side of the case. The left-hand end of the biade 20 
carries movable contacts 23 and 24 which cooperate with 
stationary contacts 25 and 26 respectively. Contacts 
25 and 26 are carried by terminal strips 27 and 28 which 
are provided with screws located on the outside of the 
case. The blade 20 comprises a pair of tension strips 29a 
disposed on either side of a compression strip 20b, the 
right-hand end of which rests in a groove in an alter 
nator 30. The alternator 30 is pivotally mounted in the 
case 10 on a bearing provided by an edge of the blade 20. 
Alternator 30 is shaped to provide surfaces 31 and 32 
that cooperate with the upper surface of the blade 20 and 
the lower surface of anchor plate 21 to limit oscillatory 
movement. Pivotal movement of the alternator moves 
the right-hand end of the compression strip 20b across 
the center line of the tension strips 20a to move the 
movable contacts 23 and 24 with respect to the stationary 
contacts 25 and 26. The case and switch structure as 
outlined above is similar to that disclosed in the appli 
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cation of A. R. Koch Serial No. 204,610 filed January 5, 
1951, now Patent No. 2,684,418, to which reference 
is made for a more detailed description. 
A pair of lateral extensions on the alternator 30 are 

formed to provide abutment surfaces 35 and 36 which are 
symmetrically disposed with respect to a plane through 
the pivotal axis and are equidistant from the axis. In 
this embodiment of the invention the abutment surfaces 
35 and 3 é are flat and lie in a common plane. The alter 
nator 369 also has an extension 39 normal to the abut 
ment surfaces 35 and 36, a notch 40 being provided at 
the upper extremity to receive the lower end of an ex 
pansion hair-pin spring 42. The upper end of the spring 
42 pivotally engages an edge 43a of an actuator 43 
which has an upper edge 43b pivotally engaging a bear 
ing portion 43a of an operating member 45. An inward 
ly extending rim 11a on section 11 of case 10 cooperates 
with a shoulder 45b on the periphery of the member 
?5 to limit outward movement thereof. Inward move 
ment of the member 45 is limited by engagement of the 
bearing portion 45a with a shoulder 14a on the case 
section 14 as shown in Figure 4. While inward move 
ment of the member 45 as shown in Figure 4 is accom 
plished by translation of the member 45, operation of 
the device may also be accomplished by depressing one 
eind of the member 45, in which case the shoulder 45b 
at one end of member 45 may remain in engagement 
with the cooperating rim a and serve as a pivot for the 
remaining portioins of the member 45. In this case the 
bearing portion 45a will describe an arc on inward move 
ment, but such motion will approximate straight line 
movement of the bearing portion 45a toward the pivot of 
the alternator 30 and no change will result in the operation 
of the device as will be described hereinafter. 
The actuator 43 is provided with an arm 43c having 

an abutment surface at its lower end adapted to engage 
abutment surface 35 of alternator 30. Likewise an 
arm 43d has an abutment surface at its lower extremity 
adapted to engage the abutment surface 36 of the alter 
nator 30. Each of the arms 43c and 43d has a portion 
adapted to engage a lateral surface of the extension 39 
of the alternator 30 to limit pivotal movement of the 
actuator 43 in the bearing 45a with respect to the alter 
nator 360. As seen in Figure 1 the spring 42 is applying 
a force to the actuator 43 having a moment tending to 
pivotally move the actuator 43 in a counterclockwise 
direction. Such movement is prevented by the engage 
ment of the arm 43c with the extension 39. When the 
member 45 is depressed, the arm 43c will be guided by the 
extension 39 so that the arm 43d will engage the abutment 
surface 35 on the alternator 309. Continued downward 
movement of the member 43 will cause the arm 43d to 
move the alternator 30 in a clockwise direction to the 
position shown in Figure 4. It will be noted in Figure 4 
that the extension 39 has moved the lower end of the hair 
pin spring 42 to a position in which the spring now exerts 
a clockwise moment on the actuator 43. When the 
member 45 is allowed to move outwardly the actuator 43 
will be moved in a clockwise direction utnil the arm 43d 
engages the lateral surface of the extension 39 of the 
alternator 30. The spring 42, in addition to properly 
positioning the actuator 43, exerts a force biasing the 
member 45 outwardly when operating force is removed. 
Also, the spring 42 exerts a force tending to maintain the 
alternator 30 in the position to which it has been moved. 
While the disclosed embodiment of the invention incorpo 
rates a snap switch moved by the alternator 30 and there 
fore the switch itself exerts a force tending to hold the 
alternator in actitated position, the novel features of the 
invention may be utilized with a switch of the type that 
does no go through a position of unstable equilibrium. 
When the member 45 is raised from the position shown 
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in Figure 4 the actuator 43 will assume a position in 
which the arm 43c is immediately above the abutment 
Surface 35 on the actuator 39 so that downward move 
ment of the member 45 will cause return of the alter 
nator 30 to the position shown in Figure 1. An advan 
tage of the disclosed embodiment of the invention over 
known types of alternate action mechanisms is that 
when the member 45 and the actuator 43 are in retracted 
position only enough clearance need be provided be 
tween the lower surface of the arms and the abutment 
surface of the alternator to assure pivotal movement of 
the actuator to the proper position. Hence, inward move 
ment of the member 45 is accompanied almost immedi 
ately by pivotal movement of the alternator. The move 
ment of the member 45 is available almost in its entirety 
for Innovement of the alternator and hence the device may 
be designed to operate with lower operating force. Like 
wise, the action is more i pleasing in that the required 
force does not rise abruptly at a point substantially mid 
way in the movement of the operating member. Hit will be 
noted that the mechanism comprises a very few number of 
parts which contributes to reliability and low manufac 
turing cost. 
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Numerous changes could be maade in the configuration 
and disposition of the operative parts of the mechanism 
without departing from the spirit of the invention, the 
scope - of which is to be limited only by the appended 
claims. 

I claim: 
i. An alternate action i mechanism comprising, a 

frame, an alternator pivoted in said frame, cooperating 
stops on saidi alternator and said frame limiting the 
range of oscillatory movement of said alternator, said 
alternator having a pair of abutment surfaces symmetri- , 
cally disposed with respect to the pivotal axis and with 
respect to an intermediate plane through the pivotal 
axis, a member carried by said frame and having a bear 
ing portion movable toward and away from the pivotal 
axis of said alternator on a line substantially in the 
intermediate plane of said alternator when midway in 
its range of movement, an actuator pivoted in the bear 
ing portion of said member and having a pair of abut 
ment portions adapted to engage the abutment surfaces 
on said alternator selectively on alternate movements 
of said member toward the pivotal axis of said alternator, 
and a spring interconnecting said actuator and said alter 
nator, and Irmovable through a condition of maximum 
stress on movement of said member to shift said alter 
nator through its range of movement. 

2. An alternate action mechanism comprising, a frame, 
an alternator pivoted in said frame, cooperating stops on 
said alternator and said frame limiting the range of oscil 
latory movement of said alternator, said alternator having 
a pair of abutment surfaces symmetrically disposed with 
respect to a plane in said alternator through the pivotal 
axis, an actuator having a portion movable toward and 
away from the pivotal axis of said alternator on a line 
which bisects the angle swept by said plane, a pair of arms 
on said actuator each adapted to engage one of the abut 
ment surfaces of said alternator and to drive said alter 
nator in opposite directions on alternate inward move 
ments of said actuator, cooperating pairs of guiding sur 
faces on said alternator and said actuator for selectively 
positioning each of said arms to engage the cooperatimg 
abutment surface on said alternator and a spring inter 
connecting said actuator and said alternator and - mov 
able through a condition of maximum stress intermediate 
the range of movement of said alternator, said spring in 
conjunction with a pair of guiding surfaces causing said 
actuator on outward movement to assume a position that 
will cause engagemeint of an arm of said actuator with an 
abutment surface of said alternator on the next suc 
ceeding inward movement of said actuator. 

3. An alternate action mechanism comprising, a frame, 
an alternator pivoted in said frame, cooperating stops 
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on said alternator and said frame limiting the range of 
oscillatory movement of said ailternator, said alternator 
having a pair of abutment surfaces symmetrically dis 
posed with respect to a plane in said i alternator through 
the pivotal axis, an actuator having a portion movable 
toward and away from the pivotal axis of said alternator 
on a line which bisects the angle swept by said plane, a 
pair of driving surfaces on said actuator each adapted 
to engage one of the abutment surfaces of said aiternator 
and to move said alternator in opposite directions on 
alternate inward movements of said actuator, guiding 
Surfaces on said alternator and said actuator to align 
a driving surface of said actuator with the cooperating 
abutment surface of said alternator during inward move 
ment of said actuator, and a spring acting between said 
actuator aird said alternator connected to reverse the di 
rection of iaterai force on said alternator on each actu 
ation cif the mechanism. 

4. An alternate action mechanism comprising, a frame, 
an ailternator pivoted in said frame, said alternator hav 
ing a pair of abutment surfaces symmetrically disposed 
thereon, a member carried in said frame and having a 
bearing porticin movable toward - and away from the axis 
of said alternator, an actuator pivoted in the bearing . 
portion of said member and having two driving surfaces 
each adapted to engage one of the abutment surfaces 
of said alternator upon alternate inward movement of 
said member, cooperating guiding surfaces on said al 
ternator and on said actuator ilimiting pivotal movement 
of said actuator in each direction to a position relative 
to said alternator in which a driving surface engages 
an abutment surface, and spring means acting between 
said alternator and saidi actuator biasing said member 
away from the axis of said alternator and biasing said 
actuator pivotally to a limiting position. 

5. An alternate action mechanism comprising, a frame, 
an a iternator pivoted in said frame, cooperating stops 
on said alternator and saidi frame limiting the range 
of oscillatory movement of said alternator, said alter 
nator having a pair of abutment surfaces symmetrically 
disposed with respect to a plane in said alternator through 
its pivotai axis, a member carried in saidi frame and - 
having a bearing portion movable in a line that bisects 
the angle swept by the plane in said alternator, cooperat 
ing stops on said member and said frame ilimiting out 
ward movement of said member, ... an actuator pivoted 
in the bearing portion of said member and having a pair . 
of spaced driving surfaces each adapted to engage one 
of the abutment surfaces of said alternator on inward 
movement of said member to move said ailternator in 
one direction, cooperating guiding Surfaces on saidi alter 
nator and said actuator to align cooperating driving and 
abutment surfaces during inward movement of said mem 
ber, and a spring acting between said alternator and 
said actuator biasing said alternator into engagement with 
a stop on said frame, biasing said actuator pivotally 
to a corresponding guided position and biasing said mem 
ber into engagement with the cooperating stop on said 
frame. 

6. An alternate action mechanism comprising, a frame, 
an aliterinator pivoted in said frame, cooperating stops 
on said alternator and said frame limiting the range of 
cosciliiatory movement of said alternator, said alternator 
having a pair of spaced abutment surfaces symmetrically 
disposed with respect to a plane in said alternator through 
its pivota axis, a member carried in said frame and hav 
ing a bearing portion movable in a line that bisects the 
anglie swept by the plane in said alternator, cooperating 
steps on said member and said frame limiting outward 
movement of said member, an actuator pivoted in the 
bearing portion of said member - and having a pair of 
spaced driving portions each adapted to engage one of 
the abutment surfaces cf said alternator on alternate 
inward movements of said member, said alternator hav 
ing an extension located between i said driving portions 
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of said actuator provided with lateral surfaces each en 
gageable by one of said driving portions for guiding the 
other of said driving portions to engage the correspond 
ing abutment surface of said alternator on in Ward Ninoye 
ment of said member, and a spring interconnecting said 
actuator and said alternator and movable through a con 
dition of maximum stress on inward movement of said 

G 
IeTiiber, Said spring biasing Said alternator to engage 
a Stop on Said frame, biasing said actuator pivotally 
to engage the extension on said alternator, and biasing 
Said member outwardly to engage the stop on said frame. 

No references cited. 


