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3,200,657 
ELECTRHZ SWITCH 

Wayne A. Barden and Mervin ‘B. Arisman, Elkhart, Ind, 
assignors to CTS Corporation, Elkhart, Ind., a corpo 
ration of Indiana 

Filed Sept. 27, 1962, Ser. No. 226,566 
4 Claims. (CI. 74-99) 

This invention relates to apparatus for operating an 
electric switch generally and in particular to an apparatus 
which operates a rotary switch with a push-push rectilinear 
motion. 
By “push-push” motion is meant a motion where the 

actuating member of the apparatus is moved in the same 
direction each time to either turn the switch on or oii. 

It is an object of this invention to provide a novel 
mechanism for operating a rotary switch with a “push 
push” rectilinear motion. 

It is an additional object of this invention to provide 
an operating mechanism which does not interfere with 
the operating features of the switch i.e. if the switch is 
that type which “snaps” into position the mechanism will 
not prevent the “snap” action from occurring. It is a 
further object of the invention to provide a “push-push” 
switch operating mechanism which employs a minimum 
number of parts which are economical to build and as— 
semble. 
The invention employs a push rod which is arranged for 

reciprocating rectilinear motion. The push rod has an 
opening which is designed to engage two arms on a piv 
otally mounted switch actuating mechanism and cause it 
to oscillate on its pivot and thereby impart rotary motion 
to the switch cam. 
The invention is described in detail below in connection 

with the accompanying drawings in which: 
FIGURE 1 is a front view of a switch actuating mech 

anism mounted on a switch. 
FIGURE 2 is a side view of the mechanism and a 

cross-sectional view of the switch of FIGURE 1. 
FIGURE 3 is a view taken along lines 3-3 of FIG 

URE 2 showing the switch in a closed position. 
FIGURE 4 is a view taken along lines 3—3 of FIG 

URE 2 showing the switch in a open position. 
FIGURES 5-9 are diagrammatic plan views of the 

principal parts of the actuating mechanism showing the 
relative positions of the operating member as it moves 
through one cycle of movement. 
The operating mechanism is mounted on the switch by 

means of the U-shaped mounting bracket 10 which has 
two arms 11 and 12 and a bight portion 13. The bight 
portion 13 is attached to the cup-shaped metal cover 14 
of the switch 15 by means of tangs 66. 

Before proceeding with the description of the operating 
mechanism, the structure and operation of the switch will 
be described. The invention is not limited to use with 
this particular switch, but will work equally as well with 
any switch which employs a rotating actuating member. 
The switch illustrated is of the rotary snap-action type. 

That is, it is operated by rotary motion of the operating 
switch cam 16. The “snap” action will be apparent from 
the description. 
The cam 16 which operates the switch is rotatably 

mounted on the reduced section 19 of the switch pivot 
pin 17 and is maintained in place by the shoulder 24} and 
the upset end 21 of the pin 17. 
The cam consists of two ?at end members 27 and 28 

which are integrally connected by the member 29. The 
two end members are rotatably mounted on the pivot pin 
17, with the end member 27 located outside and the end 
member 28 located inside the cover 14. The end mem 
ber 28 has a tab 30 which is provided with a hole 38 
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through which extends one end of the spring 18. The 
end member 27 of the cam 16 is bifurcated to engage the 
?ange 40 on the actuator 41. 

Also rotatably mounted on the pivot pin 17 is the con 
tact carrier 31. It is made of non-conductive material 
and is held in position against the stationary contacts 32 
and 33 by the spring 18. The pivot pin and the sta 
tionary contacts are in turn attached to the base 22 by 
upsetting their ends. The stationary contacts have the 
terminals 34 and 35 placed over them before their ends 
are upset so that they also serve to mount the terminals to 
the base. The base in turn is held in position against the 
rolled over end of the cover 14 by the indentations 23. 

Located between the base 22 and the contact carrier 
31 is the movable contact 25. It is not actually carried 
by the contact carrier but by means of lug 36 on the con 
tact which extends into the small opening 37 provided 
therefor in the contact carrier. The movement of the 
contact carrier is transmitted to the contact. The free end 
of the contact is positioned by the two lugs 36 on the con 
tact which extend into the large openings 37 to guide the 
contact toward the stationary contacts 32 and 33. The 
contact is maintained in position longitudinally by the 
base and the contact carrier and is ?rmly held between 
the two members by the downward spring force exerted 
on the contact carrier by the spring 18, one end of which 
extends through the hole 39 in the contact carrier. In 
FIGURE 4 the switch is open. To close it the cam 16 is 
rotated clockwise moving lug 30 to the position shown in 
FIGURE 3. This causes the spring 18 to move the con 
tact carrier laterally which in turn moves the contact 25 
toward the stationary contacts 32 and 33. Actually the 
cam must be forcefully moved only part of the way since 
the switch is designed so that the spring will snap the 
switch closed after the cam is moved a little more than 
half way between the positions shown. For this reason 
it is important that the cam be free to rotate faster than 
the member rotating it. This same “snap” action occurs 
when the switch is opened. The spring in other words has 
an over center action and once it has passed top dead 
center, it will move the parts to a new position in order 
to relieve the stress built up in it. 
The switch cam, as stated above, has oneend mem 

ber 27 which is located outside the cover 14 and which is 
engaged by the ?ange 40 on switch actuator 41. The 
switch actuator is arranged to pivot around the pin 42 
which in turn is located on the member 65 which holds the 
actuator in position adjacent the push rod 43. The ac 
tuator is equipped with an elongated opening 49 to receive 
the pin for purposes which will be described below. The 
push rod is reciprocally mounted in the bracket 10. It 
extends through a slot 44 in the arm 11 and has two spaced 
?ngers 45 and 46 which slide in slots formed by the cars 
47 and 48 in arm 12. The end of the rod between the two 
?ngers 45 and 46 engages the arm 12 on the down stroke 
of the rod and limits its travel in that direction. 
The switch actuator has two spaced parallel arms 50 and 

51 which extend outward from the actuator into the open 
ing 52 in the push rod. The con?guration of the open 
ing 52 and its relationship to the arms 50 and 51 on the 
actuator provide the unique motion of this invention. The 
opening can best be described by dividing it into three 
sections: a top section 53 which is rectangular; a middle 
section 54 which is also rectangular but which is wider 
than the top section to provide the two shoulders 55 and 
56; and the bottom section 57 which is in the shape of an 
inverted truncated cone which provides the two inclined 
surfaces 62 and 63. 

Completing the assembly is the coil spring 58 which is 
compressed between the upper end of the opening 53 and 
the switch actuator 41. Whereas the downward travel 
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of the pushrod is limited by the arm 12, upward travel 
is stopped when the two inclined surfaces 62 and 63 en 
gage the arms 56 and 51. The function of the spring is 
to return the push rod to this position. The spring is held 
in place by the spring- guides 60 and 6].. 

Operation . 

In FIGURES 5—9 the operation of the mechanism is 
illustrated. In FIGURE 5 the push rod 43 is at rest atthe 
top of its stroke and the switch is closed.‘ By moving the 
push rod 43 down as shown in FIGURE 6 the shoulder 
55 engages the arm 50 on the actuator 41. The shoulders 
55 and 56 slope inward in the manner shown so that they 
more squarely engage the top of the actuator. This‘ar 
rangement also helps make the actuator arms angled to 
cause a slide in the right direction so they will not dis 
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A. 

and cam means carried by the operating member for 
moving the pivotal axis of the switch actuating mem 
ber laterally when the operating member moves in 
the opposite direction so that the means carried by 
the operating member engages the other side of the 
switch actuating member-thereby imparting an oscil 
lating and lateral motion to the switch actuating 
member with repeated movements of ,the’operating 
'member. , V . 

2. A switch actuating mechanism comprising switch 
operating means, a supporting- member, a switch actuator 
pivotally supported on the supporting member and ar 

' ranged to rotate the switch operating means from‘a ?rst 
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engage and to’hold the elongated hole 49 against the pin 
42 as the actuator rotates. 
As the rod continues downward the actuator pivots 

around the pin 42 and rotates the switch cam 16 to the 
open position as shown in FIGURE 7. At this point the 
shoulder 55 is not in engagement with the actuator cam 5i? 
because actually when the switch spring 18 passes over 
“dead center” it “snaps” the switch open and moves the 
cam to the position shown in FIGURE 7 with no further 
urging by thepush rod. This is an important feature of 
the invention in that the actuating mechanism does not 
interfere with the snap action of the switch. 

In FiGURE 8, the push ‘rod 43 has been released and 
the spring 53 is returning it to its uppermost position. As 
the rod travels upward the inclined side 62 of the conical 
section 57 engages the arm 56. The angle of the‘side 62 
is such that it cannot rotate the switch actuator but it can 
move it laterally so that the elongated hole 49 moves 
across the pin 42 and stops against the other end. This 
position is shown in FIGURE 9. 
The mechanism is now in position to close the switch 
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with the next downward stroke of ‘the push rod. When‘ 
this occurs the shoulder 56engages the shoulder'51, rotat 
ing the actuator around the pin 42 in a clockwise'direc 
tion thereby closing the switch. On the return stroke of 
the push rod the inclined side 63 engages the arm 51 and 
moves the actuator laterally to the position shown in FIG 
URE 5 and cycle is complete. , 
As is clear from the above description, this invention 

provides a unique and novel mechanism for operating a 
rotary type snap switch with a “push-push” rectilinear 
motion. 
The invention claimed is: 
l. A mechanism for operating a rotary switch with a 

reciprocal motion comprising: 
a supporting member; . 
a switch actuating member pivotally mounted on the 

supporting member; 
an operating member reciprocally carried by the sup 

porting member in a plane parallel to the plane of 
the switch actuating member; . 

means carried by the operating member arranged to 
engage only one side of the switch actuating member 
upon movement of the operating member in one 
direction; 
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position to a second position for opening and closing a 
switch, a pair of arms attached to the switch actuator, the 
actuator being provided with an elongated aperture, a 
pivot pin extending upwardly of the supporting member 
and disposed in the elongated aperture, an operating mem 
ber reciprocally carried bythe supporting member, a pair 
of shoulders integral with the operating member for en 
gaging the. arms of the switch actuator whereby upon 
moving the operating member in one direction one of the 
shoulders engages one of the arms of the switch actuator 
for pivoting the switch actuator from 'a ?rst position to a 
second position, and cam means carried by the operating 
member and arranged to shift the pivotal axis of the 
switch actuator from one side of the elongated aperture 
tothe other sidethereof upon movement of the actuating 
member in the other direction. , V 

3. The mechanism of claim 2, wherein the operating 
member is provided with an elongated opening, and the 
arms of the switch actuator are disposed in the elongated 
opening. I , 

4. In an electric switch, the combination of a movable 
contact, an actuator operably associated with the movable 
contact, and pivotally movable between a ?rst actuating 
position and a, second actuating position, an operating 
member movable between a ?rst position and a second 
position, and ?rst means carried by the operating member 
for pivoting the actuator back and-forth between the ?rst 
actuating position and the second actuating position‘ re 
sponsive to repeated movement of the operating mem 
ber between the ?rst position and the second position the 
improvement comprising cam means carried by the-‘oper 
ating member for shifting the pivotal'axis of the actuator 
from -a ?rst axis to a secondlaxis after the actuator has 
been pivoted from the ?rst actuating position to the sec 
ond actuating position by the ?rst means. 
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