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3,370,481 
NTERLOCK DUAL OPERATOR ASSEMBLY 

Earl F. Mekelburg, Wauwatosa, Wis., and Howard P. 
Stock, Bellevue, Wash., assignors to Square D Com 
pany, Park Ridge, Ill., a corporation of Michigan 

Filed Dec. 17, 1965, Ser. No. 544,452 
3 Clains. (CI. 74-503) 

This invention relates to a dual operator assembly for 
push button switches, and particularly to a dual operator 
having between its ends a cylindrical base portion which 
is adapted to be received through, and accommodated in, 
a circular opening in a panel and secured to the panel in 
a conventional manner. 
The present operator employs a plurality of push but 

ton actuators movable endwise relative to each other in 
parallel paths and arranged in a side by side relation, 
and a divider therebetween extending endwise parallel to 
said paths, the endwise exposed faces of the actuators and 
divider being such so as to present a substantially circular 
pattern coaxial with the cylindrical portion of the body of 
the operator. 
The divider extends endwise of the paths outwardly be 

yond the base a distance such as to obstruct movement 
of a finger of a person in a direction of depression of the 
actuators when the finger is in engagement with both actu 
ators concurrently. 
Another feature of the invention is to provide a dual 

operator as above described wherein the push buttons are 
mechanically interlocked to assure that when either actu 
ator is moved to a depressed position the other is con 
currently moved to an extended position. 

Specific advantages reside in the positioning and shape 
of the actuators and divider and the interlocking means 
for the actuators. 

Various other objects and advantages will become ap 
parent from the following description wherein reference 
is made to the drawings, in which: 

FIG. 1 is a top plan view of the operator embodying 
the principles of the present invention; 

FIG. 2 is an enlarged vertical, axial sectional view of 
the operator, taken on the line 2-2 in FIG. 1, part there 
of being shown in elevation for clearance in illustration; 

FIG. 3 is a bottom plan view of the operator illustrated 
in FIGS. 1 and 2, an insulating and cushioning pad shown 
thereon in FIG. 2 being omitted for clearness in illustra 
tion; 

FIG. 4 is a vertical, axial sectional view of the opera 
tor, taken on the line 4-4 in FIG. 1, part thereof being 
shown in elevation for clearness in illustration; and 

FIG. 5 is a top plan view of the supporting base of the 
operator. 

Referring to the drawings, the operator, indicated gen 
erally at 1, comprises a metal base 2 with an enlarged di 
ameter annular bottom portion 3 and a coaxial, externally 
threaded upper cylindrical sleeve portion 4. The bottom 
portion 3 is provided with depending internally threaded 
lugs 5, Spaced circumferentially about the axis thereof, 
for connecting the base to push button switches to be 
operated by the operator. The upper cylindrical sleeve por 
tion 4 has an internal passage 6 of circular cross-section 
coaxial with the external surface of the cylindrical portion 
4, but interrupted along a diametral plane by an upright 
divider 7. The divider 7 divides the passage 6 into two dia 
metrically opposite parallel passages 6a, respectively, the 
passages 6a each thus being in the form of circular seg 
ments closely spaced with respect to each other and sepa 
rated by the divider 7. The outer peripheral wall portion 
of each passage 6a is coaxial with the cylindrical portion 
of the base. The remainder of the peripheral wall portion 
of each passage 6a is on the divider and preferably is con 
cave toward the outer peripheral wall portion. 
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The base is provided with a partition wall 9, normal to 

the axis of the cylindrical portion. The wall 9 has two 
parallel bores 10 arranged one at each side of the divider 
7, and each with its axis parallel to the axis of the passage 
6. Each bore 10 is generally centered with respect to its 
associated passage 6a. 
The bores 10 are of such size that a portion of the wall 

9 surrounding their upper ends provides a seating surface 
for a spring retainer, as will later be described. 
The bores 10 are in communication at their upper ends 

with the passages 6a, respectively, and at their lower ends 
with smaller diameter bores 11 coaxial with the bores 10, 
respectively. The bores 11 open into the portion of the 
annular passage of the base in the bottom portion 3 of 
the base. 
The upper portion of the base 2 is threaded, as indicated 

at 12, and receives a threaded ring nut 3, and the bottom 
portion has a shoulder 14 facing toward the ring nut, the 
ring nut and shoulder being operable to secure the base 
fixedly in position on a panel P When the cylindrical por 
tion 4 of the base extends through a circular opening in 
the panel. Suitable gaskets 15 are provided between the 
rear face of the panel P and the shoulder 14 to accom 
modate various thicknesses of panel P and to exclude oil 
seepage from outside of panel P to inside of the enclosure 
and panel P. 
Mounted in the base for axial movement parallel with 

the axis of the base in closely adjacent parallel paths are 
a pair of duplicate actuators 16, each having an enlarged 
head portion which in plan, viewed normal to its axis, is 
approximately the same shape as one of the passages 6a, 
allowance being made for operating clearance between the 
peripheral walls of the head of the actuator. Each actuator 
has a stem 17 which preferably is integral with the head 
and is received and associated in one of the bores 11 and 
fits the same with operating clearance. Each head also has 
a depending flange 18 spaced outwardly from the stem 
and extending around the outer periphery of the head. 

Each actuator is guided for axial movement by engage 
ment of its stem with the associated bore 11 and engage 
ment of the peripheral flange 18 with the wall of the as 
sociated passage 6a. Each stem is connected at its lower 
end in snap fastening engagement with locking ring 19, 
adapted for connecting the stem with an interlock 20 which 
interlocks the two actuators so that when either is de 
pressed the other one is thereby moved to extended posi 
tion. 
The interlock comprises generally a metal supporting 

plate 21 which is received on the bottom of the lower end 
of the base 2 and is secured thereto by suitable screws 22. 
The plate 21 is of such thickness that the bosses or lugs 5 
of the base 2 extend therethrough and for a distance there 
beyond. The plate 21 is generally annular inform and 
has a pair of laterally spaced, laterally aligned supporting 
portions each of which carries an annular pivot 23, the 
pivots being coaxial with each other. The interlock 20 
also includes a pair of duplicate rocker arms 24, each of 
which has a central opening 25 in which is received one 
of the pivots 23 for supporting the associated arm for 
rocking about a horizontal axis lying in the plane of the 
divider 7 and in a plane at right angles to the axis of 
the passage 6 of the base. 

If desired, the plate 21 may be omitted and the pivots 
23 press fitted into suitable aligned bores formed directly 

5 in the bottom portion 3 of the base 2. 
For interconnecting the rocker arms 24 with the lock 

ing rings 19, each rocker arm is provided at its ends with 
parallel, laterally extending fingers 26, which preferably 
are cylindrical. Each of the locking rings 19 is provided 
at its opposite edges with slots 27, the slots of each lock 
ing ring being parallel with each other and extending end 
wise of the arms 24. 
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As best illustrated in FIG. 3, the rocker arms 24 are 
arranged one at each side of the locking rings 19 and are 
disposed with the fingers 26 in the slots 27 of the associ 
ated ends of the rings 19 for sliding movement therealong 
and rocking movement relative thereto. By means of the 
locking rings 19 and arms 24, the actuators are interlocked 
so that depression of one causes extension of the other. 

It is desired that the actuators be urged into a final posi 
tion in the direction in which being operated by pushing 
either one of the actuators after the interlock has passed 
a dead center position. For this purpose, each arm 24 is 
provided with a projection 28 having upwardly converg 
ing operating cam walls 29 merging into a peak directly 
above the axis of its passage 25. 
The wall 9 of the base 2 is provided with downwardly 

open bores 30 accommodating ball detents 31 which are 
urged downwardly by springs 32, respectively. One detent 
is provided for each arm 24. The bores 30 are arranged 
with their axes in a common vertical plane through the 
axis of the pivots 23. It is apparent from the drawings 
that detents 31 cooperate with the surfaces 29 of the rock 
er arms 24 for yieldably urging the rocker arms in the 
direction in which they are being rocked by depression of 
either actuator until the line of force of the balls on the 
surfaces 29 is on the same side of the axis of the pivots 
23 as the actuator is being depressed. Thereupon, the balls 
urge the rocker arms further in the same direction to final 
position, pulling down the depressed actuator and yield 
ably urging the other actuator to its extended position. 

Generally, it is desirable that each actuator be yield 
ably urged to its extended position. For this purpose, spring 
supports 35 in the form of an annular washer are pro 
vided. Each washer embraces the stem 17 with operating 
clearance and has lower portion which is seated on the 
wall 9 surrounding the associated passage 11. Each washer 
also has a reduced upper smaller diameter portion which 
is receivable in a coil spring 36 for holding the lower end 
of the spring in centered relation. The upper end of the 
spring 36 passes within the flange 8 of the actuator and 
engages the underside of the head. 
As mentioned, the wall 9 has larger bores 10 coaxial 

with the bores 11, and thereby defining shoulders 37 be 
tween the lower ends of the bores 10 and the upper ends 
of the bores 11. Between the annular spring support 35 
and the shoulders 37 annular sealing gaskets 38 are pro 
vided. 

It is desirable that the actuators be provided with in 
dicia for distinguishing the associated switches. For this 
purpose the actuators are provided with inserts 39, each 
having a ball portion 39a which snaps into suitable socket 
40 in the actuator for holding the associated insert firmly 
seated in an open cavity in the outer end of the actuator. 

Generally it is desirable that, when switches are mount 
ed on the base 2, that a suitable insulating cap be pro 
vided. Such an insulating cap 42 is shown in FIG. 2 and is 
mounted on the bottom of the base 2, this cap preferably 
being of nylon or other resilient electrical insulating ma 
terial. It is arranged with suitable sockets 43 for receiving 
the lugs 5 on the bottom of the base, and, in turn, is pro 
vided with suitable lugs 44 having passages in coaxial 
with those of the lugs 5 through which screws may be 
received for connecting the base 2 with switches to be 
operated. 

It is apparent from the foregoing description that the 
dual operator is one which can readily be manufactured 
and assembled and used to operate various types of push 
button switches when the switches are connected to the 
bottom of the base with their push buttons positioned to 
be engaged and depressed by the locking rings 19, re 
spectively. The actuator can be installed readily in a cir 
cular panel opening and presents, at its outer end, a plu 
rality of push buttons and a safety divider therebetween 

4 
so configured and arranged as to present a circular outer 
end. - - - . . . . - . . . - . . . ?• ? ? ??? • 

Having thus described our invention, we claim: 
1. A dual function push button operator comprising: 

5 a base adapted to be secured to a panel and to a push 
button operable switch means to be operated by the 
operator and having a forward end; 

a pair of push button actuators mounted in the base in 
laterally spaced relation to each other for lineal 
movement endwise in closely adjacent parallel paths, 
each to a forward extended position and to a rear 
ward depressed position, and each having a forward 
end surface adapted to be engaged by the finger of 
a person for depression thereby; 

ls a rigid divider carried by the base and extending gener 
ally parallel to said paths and disposed in the space 
between said actuators with its forward end disposed 
forwardly from the base closely adjacent the position 
assumed by the forward ends of the actuators when 

20 the actuators are in their extended positions, respec 
tively, thereby to prevent accidental application of 
depressing force on both actuators concurrently by a 
single finger of a person, said base having a cylin 
drical portion with its axis parallel to said paths and 

25 adapted to be accommodated in a circular passage 
through a panel when the base is secured to the panel, 
said portion having two passages which are parallel 
to the axis of the cylindrical portion and which are 
separated by the divider; 

30 a first portion of the peripheral wall of each passage 
- being on the divider and extending generally trans 

versely of the base, the remainder of the peripheral 
wall of each passage being coaxial with said cylindri 
cal portion, whereby, when viewed endwise, in the 

35 depressing direction of the actuators, the outer ends 
of the actuators, combined with the divider, present 
a circular outline coaxial with said cylindrical por 
tion. : - 

2. A structure according to claim 1 wherein the wall 
40 portion of each passage defined by the divider is curvili 

near about an axis parallel to the axis of said cylindrical 
portion, and is concave radially outwardly of said cylin 
drical portion. 

3. A structure according to claim 1 wherein 
45 said first portions are curvilinear and of equal radius 

and concave outwardly laterally of the base about 
coplanar parallel axes, respectively, spaced outward 
ly laterally of the divider base for the divider, and 
extending parallel to said paths; - 

50 said remaining portions are curvilinear and of equal 
radius and concave inwardly of the base about a com 
mon axis extending parallel to said paths; and 

the forward portions of the actuators fit said walls of 
the passages, respectively, with operating clearance. 
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