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ABSTRACT OF THE DISCLOSURE 
An illuminated push-pull switch operator having a 

tubular operating stem which is resiliently maintained in 
selected operating positions in a base by spring biased 
cam members that move in a circumferential path about 
outer surface portions of the stem. 

This invention relates to push-pull type switch operators 
and more particularly, to a switch operator which has a 
linearly movable tubular stern and a means for resiliently 
maintaining the stem in at least one position against linear 
movement in a base. 

Devices known as heavy duty oil tight push button 
selector switches and the like which are furnished by 
manufacturers for industrial type control frequently are 
designed to use a minimum number of separate com 
ponents which may be readily modi?ed and combined to 
provide a maximum number of selected switching func 
tions. To achieve the desired ?exibility, the oil tight 
switching apparatus combination usually includes one or 
more individual contact blocks each of which has a 
linearly movable plunger and movable contacts within 
the block to achieve the desired switching function and a 
manually operated switch operator to move the switch 
plunger. Additionally, the combination may include an 
element known as a light module which is provided if 
an illuminated switch operator is desired. An example of 
a contact block which may be used with the operator ac 
cording to the present invention is shown in a United 
States Patent No. 3,336,455, ?led May 5, 1965 and issued 
Aug. 15, 1967 which has been assigned by the inventors 
Merlin Y. Turnbull, Josef Bierenfeld and Carl B. Sohns 
to the assignee of the present invention. The operator ac 
cording to the present invention may be used as a replace 
ment for the switch operator shown in Turnbull et al. 
patent or the operator shown in United States Patent No. 
3,320,393 which was ?led Nov. 15, 1965 and issued May 
16, 1967 and also assigned by the inventors Carl B. Sohns 
and Josef Bierenfeld to the assignee of the present in 
vention. Additionally, if desired, the operator according 
to the present invention may be used with a light module 
in a manner disclosed in United States Patent No. 3,315, 
060, ?led Nov. 8, 1965 and issued Apr. 18, 1967, which 
was assigned by the inventors Richard D. Rothweiler, 
Josef Bierenfeld and Carl B. Sohns to the assignee of 
the present invention, if an illuminated form of the switch 
operator is desired. 
The present invention relates to devices commonly 

known as push-pull operators which may be used instead 
of two or more switching operators, as are more com 
monly used in motor control circuits. A typical installa 
tion wherein the switch operator according to the present 
invention may be used in a motor control circuit is ac 
complished by arranging the electrical connections to the 
switches operated by the switch operator so the motor will 
start when the operating button of the operator is man 
ually pulled outwardly from a central or neutral position 
and the motor will stop when the operating button is 
pushed inwardly past the neutral position. The operator 
structure further includes readily interchangeable parts 
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which will cause the operator parts to be resiliently main 
tained in both the pulled-out and the pushed-in posi 
trons, or will cause the operator parts to be resiliently 
maintained in the neutral position or combinations there 
of, as desired. 

It is an object of the present invention to provide a 
self-contained switch operator which may be attached to 
other switching units to provide a switching assembly and 
wherein the operator includes a plurality of members 
which are movable in a circumferential path about a 
tubular operating stem to resiliently maintain the stem in 
one or more positions in a passage through a base of the 
operator. 
Another object is to provide a self-contained push-pull 

button operator for actuating switch contacts in a sep 
arate contact block which is attached to the operator to 
provide a switching assembly and to provide the operator 
with a tubular stem of translucent material so a translu 
cent button carried on the stem may be illuminated and 
to resiliently maintain the stem in one or more selected 
positions in a passage through a base of the operator with 
a means that includes at least one pair of cam members 
which are carried in an annular groove in the base. 

Further objects and features of the invention will be 
readily apparent to those skilled in the art from the 
speci?cation and appended drawing illustrating certain 
preferred embodiments in which: 

FIG. 1 is a cross sectional view of a switch operator 
incorporating the features of the present invention. 

FIG. 2 is a view partly in cross section, generally 
taken along line 2—2 in FIG. 1. 
F16. 3 is a front elevational view of a portion of a 

tubular stem operator together with one form of a cam 
indexing structure used in the structure shown in FIG. 1. 
FIG. 4 is a front elevational view of a portion of a 

tubular stem together with a modi?ed form of the cam 
indexing mechanism shown in FIG. 3. 
Referring to FIG. 1 of the drawings, the switch op 

erator 10 includes a metal base 12 having a forward end 
14, a rear end 16 and a passage 18 extending there 
through between the forward end 14 and the rear end 16. 
At its rear end 16 the base 12 is provided with circum 
ferentially spaced bosses 20 which are internally threaded, 
as indicated at 22, for cooperation with suitable bolts, 
not shown, and an adapter 26 for securing the base 12 
to switches 28 in a manner as described in the Turnbull 
et al. patent. 
The forward end 14 of the base 12 has an inwardly 

extending annular ?ange 30 restricting the forward end 
of the passage 18 and providing an upper wall of an 
annular groove 32 which has a lower wall provided by 
an annular washer 34. An annular seal 36 having a V 
shaped cross section is positioned within the groove 32 to 
engage with a sealing engagement outer wall portions of 
a tubular stem 38 that extends through the passage 18. 
Extending rearwardly of the washer 34 the passage 18 
includes an enlarged annular portion or annular groove 
40, the top wall of which is provided by the washer 34 
and the bottom wall of which is provided by a cam mem 
ber retainer 42. The retainer 42 is annular in shape and 
is held ?xed within the passage 18 by staking inner Wall 
portions of the base 12 over a bottom surface of the re 
tainer, as indicated by the numerals 44. 

Suitably secured to a forward end of the stem 38 is a 
head portion, or operating button 46. As shown, the outer 
surface of the forward end of the stem 38 is provided 
with an externally threaded portion 48 which receives 
an internally threaded portion on the button 46 thereby 
uniting the button 46 and the stem 38 into a single assem 
bly with an annular seal 50 being provided to preclude 
travel of undesirable ?uids from the exterior of the stem 
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38 about the threaded portion 48 into the interior of the 
tubular stem 38. 
The stem 38 is guided for axial movement in the pas 

sage 18 by inner annular wall portions of the ?ange 30 
and the retainer 42 with entry of ?uids ?ow about the 
stem 38 into the passage 18 being prevented by the seal 
36. The movement of the button 46 and the stem 38 rear 
wardly in the passage 18 is limited by engagement be 
tween a rearwardly located annular surface 52 on the but 
ton 46 and the forward end 14 of the base 12. 

In order to limit the forward movement of the stem 38 
relative to the base 12, a retainer 54 is connected to the 
rearward end of the stem 38. The retainer 54 is arranged 
to engage the bottom surface of the retainer 42 to limit 
the forward movement of the stem 38 in the passage 18. 
The retainer 54, as disclosed in the Sohns et al. patent, 

is annular in shape and has an internal annular head or 
shoulder extending radially inwardly from its inner pe 
riphery and terminating axially in spaced relation to the 
,rear end of the retainer 54. The rear end of the stem 38 
is provided with a radially open annular groove 56 and 
a tapered guiding nose portion 58. The stem 38 has two 
axially extending notches ‘60 extending through its pe 
ripheral wall. The retainer 54 is provided with radially 
extending tongues which are receivable in the notches 
60 with circumferential clearance. The notches 60 impart 
a certain ?exibility to the extreme rear end of the stem 
38. The stem 38 and the retainer 54 are made of rela 
tively stiff, but slightly resilient, self-restoring material. 
The stem 38 and retainer 54 can be assembled by press 
ing the retainer 54 ‘forward end foremost over the tapered 
guiding nose portion 58 of the stem 38, thus contracting 
the rear end of the stem 38 radially and expanding the 
retainer 54 until a rib on the retainer 54 passes into align 
ment, radially of the stem, with the groove 56. There 
upon the retainer 54 and the stem 38 approach fully re 
stored condition, seating the rib ?rmly in the groove 56. 
The tongues on the retainer 54 ?t the notches 60 with 
very limited circumferential clearance when the stem 38 
is contracted. Hence, when the retainer 54 is snapped 
into place, the notches 60 in the rear end of the stem 38 
?rmly engage the tongues on the retainer 54 and assure 
that when the retainer 54 is self-restored to its original 
condition, it is constrained from rotation relative to the 
stem 38. 
As shown in FIGS. 2, 3, and 4, integrally formed to ex 

tend outwardly on opposite sides of outer surface por 
tions of the stem 38 are cam pins 62 and 64. The cam 
pins 62 and 64 are identical and each includes a pair of 
oppositely facing rounded cam surfaces 66 which are 
spaced on opposite sides of a strengthening rib 68 extend 
ing tangentially and axially along the outer surface of 
the stem 38. Each of the pins 62 and 64 is provided with 
a raised portion 70 which engages the inner walls‘of the 
passage 18 to further guide the movement of the stem 38 
in its movement in the passage 18. 

Positioned on opposite sides of each of the cam pins 
62 and 64, as shown in FIG. 2, is a pair of cam members. 
The pair of cam members positioned on the opposite 
sides of the cam pin 62 are designated by numerals 72 
and 74. Similarly, cam members 76 and 78 are positioned 
on opposite sides of the cam pin 64. The cam members 
72, 74, 76, and 78 are identical and each is arcuately 
shaped to be received in the groove 40 and movable 
in the groove 40 in a circumferential path about an outer 
peripheral surface of the stem 38. The cam members 72, 
74, 76 and 78 each has a cam surface on one end and a 
notch on an end remote from the cam surface. In FIGS. 
3 and 4, the notches are designated by the numeral 80. 
The cam surfaces in FIG. 3 on the illustrated cam mem 
bers 72 and 74 are designated as 72a and 74a, while in 
FIG. 4 the cam surfaces on a pair of cam members 73 
and 75 are designated as 73a and 75a. It is to be appreci 
ated that an additional pair of cam members, not shown 
having similar cam surfaces as cam members 73 and 75 
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4 
are used in the structure in FIG. 4 to provide the func 
tions provided by the cam surfaces 72a and 74a in FIG. 
3 and the cam surfaces 73a and 75a in FIG. 4, as will 
be later described. If desired, portions of the cam mem 
bers 72-76 and 78 may be removed as designated by the 
numeral 82 for mechanical clearance purposes. As shown 
in FIGS. 2 and 3, the cam members 72 and 74 are posi 
tioned in the groove 40 on opposite sides of the cam pin 
62 so that the cam surfaces 72a and 74a confront each 
other with the cam pin 62 being positioned therebetween. 
The cam members 76 and 78 shown in FIG. 2 are simi 
larly disposed in the groove 40 so the cam surfaces there— 
on confront each other with the pin 64 positioned there 
between. 

The cam surfaces 72a and 74a each has a cam pro 
?le that is valley or V-shaped, providing a pair of in 
clined surfaces 84 and 86 extending in opposite directions 
from an apex 88. Similarly, the cam surfaces 73a and 
75a each have a cam pro?le that is wedged or V-shaped, 
providing inclined surfaces 90 and 92 extending from an 
apex 94. In the embodiments shown in FIGS. 3 and 4, 
a pair of springs 96 are positioned within the groove 40 
and each has opposite ends positioned within the notches 
80 to urge the confronting cam surfaces 72a, 73a, 74a, 
and 75a into constant engagement with the cam surfaces 
66 of their associated cam pins 62 and 64. 
The assembly of the switch operator may be accom 

plished as follows. The operating button 46, which may 
be of translucent material and which may be provided 
with an ornamental annular bezel 98, is threadedly ap 
plied to the threaded portion 48 after the seal 50 is in 
position on the stem 38. The assembled button 46 and 
the stem 38 is then installed in the passage 18 as the ta 
pered nose 58 is passed through central opening in ?ange 
30. The seal 36 is positioned within groove 32 and washer 
34 is moved into the position shown in FIG. 1. An as 
sembly, consisting of the cam members 72, 74, 76 and 
78 together with a pair of springs 96, is positioned within 
the annular groove 40 and the cam retaining member 42 
is moved in position and there held by staking a portion 
of the base 12 as indicated by the numeral 44. When the 
foregoing parts have been assembled, the retainer 54 is 
secured to the rear end of the tubular stem 38 in a man 
ner previously described. 
The forward end of the base 12 is externally threaded, 

as indicated at 100 for receiving an internally threaded 
ring nut 102. The base 12 can readily be inserted through 
an opening in a panel 104 after the nut 102 is removed 
and oil seal washers 106 are positioned between a rear 
face of the panel and an annular external shoulder 108 
on the base 12. After the base 12 and the washers 106 
are thus positioned, a suitable indicia plate 110 having 
an annular opening may be positioned over the forward 
end 14 to be positioned between the front face of the 
panel and the nut 102 when the nut 102 is reapplied to 
the threads 100. If desired, the base 12 and the indicating 
plate 110 may be held against rotation relative to the 
panel 104 by a conventional projection-notch arrange 
ment as is well known. 
When a non-illuminated type of switch operator is re 

quired, the adapter 26 and one or more switches 28 are 
secured to the rear end of the switch operator 10 in a 
manner previously described and fully disclosed in the 
Sohns et al. patent. Each of the switches 28, as disclosed in 
the Sohns et al. patent, has a pair of upper statipnary con 
tacts, a pair of lower stationary contacts, and a movable 
contact carried by a switch plunger 112. The plunger 112 
is spring biased outwardly of the housing of the switch 
28. When the plunger 112 is moved inwardly to an inter 
mediate position within the housing of switch 28, neither 
of the pairs of stationary contacts of the switch 28 is 
bridged by the movable contact so that the switch is in 
a circuit opening position. The components of the switch 
28 and the switch operator 10 are arranged so that when 
the stem 38 is positioned as shown in FIG. 3, the switch 
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plunger 112 will position the movable contacts of the 
switch 28 in a circuit opening position. Thus as the op 
erating button 46 is pulled outwardly of the base 12, the 
stem 38 will move upwardly and the cam surfaces 66 
will move upon the inclined surfaces 84 and cause the 
cam member 72 to move to the left against the force of 
one of the springs 96 while the cam member 74 moves to 
the right against the force of the other spring 96. The 
upward movement of the stem 38 in FIG. 3, which is lim 
ited by the engagement of the retainer 54 with the retain 
er 42, is accompanied by an upward movement of the 
plungers 112, which causes the movable contacts within 
the switches 28 to complete circuits through the upper 
pairs of stationary contacts of the switches 28. When the 
manual force which is applied to button 46 is released, the 
springs 96 will move the cam members 72 and 74 toward 
each other with a force which will cause the plunger 38 
to move downwardly to the position wherein the rounded 
cam surfaces 66 are positioned in the apexes 88 to resil 
iently maintain the stem 38 in a neutral position within 
the housing 12. 
When a manual force is applied to the button 46 to 

move the button inwardly into the base 12 to a position 
wherein the surface 52 engages the flange 30, movement 
will be imparted to the stem 38 which will cause the cam 
surface ‘66 to move on the inclined cam surface 86. The 
movement of the camming pin v62 will cause the cam 
members 72 and 74 to respectively move against the force 
of springs 96. When the button 46 is bottomed on the 
?ange 30, the plungers 112 of the switches will be de 
pressed through the movement of the retainer 54 to a po 
sition wherein the lower set of stationary contacts of the 
switches 28 are bridged by the movable contact. When 
the force upon the button 46 is removed, the cam mem 
bers 72 and 74 will automatically cause the stem 38 to 
move upwardly to the position wherein the rounded sur 
faces 66 are positioned in the apexes 88 to again main 
tain the stem 38 in a neutral position. Thus in the em 
bodiment shown in FIG. 3, a continued manual force 
must be applied when the button 46 is either pulled out 
wardly of the base 12 or pushed inwardly into the base 
12 and the camming arrangement, including the camming 
pins 62 and 64, together with the cam members 72, 74, 76 
and 78, will constantly urge the movement of the stem 
38 to a neutral position wherein the contacts of the 
switches 28 are in a circuit opening position. 
When the cam members shown in F164 are utilized 

in the switch operator 10, the cam members 73 and 75 
will maintain the stem 38 in an upper position in the 
base 12, as shown in full lines, or in a lower position, as 
shown by the broken-lined cam member 62a. When the 
elements of the switch operator 10 are positioned as 
shown in full lines in FIG. 4, the button 46 and the 
stem 38 will be in the pulled-out position relative to the 
base 12 and the upper set of contacts of the switch 28 
will be in a circuit closing position. When it is desired 
to open the upper set of contacts in the switches 28 and 
close a circuit through the lower set of contacts of the 
switches 28, the button 46 is manually moved inwardly 
in the base 12 toward the position wherein the cam pin 
62 is positioned as shown in broken lines indicated as 
62a.‘ During the foregoing movement, the rounded sur 
faces 66 will initially pass over the inclined surface 90 
and move the cam members 73 and 75 apart against the 
forces of the springs 96. When the rounded surface 66 
passes beyond the apexes 94, the manual force which 
is applied to button 46 to move the stem 38 inwardly 
into the base 12, may be removed and the stem 38 will 
continue to move automatically to the broken-line cam 
pin 62a position as the force exerted by the springs 96 
upon the cam members 73 and 75 urges the inclined sur 
faces 92 against the rounded surfaces 66 so that the stem 
38 will move to its lower position and close the lower 
contacts of the switch 28. 
When the elements, including the stem 38 and the 
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6 
cam pin 62a of the switch operator 10, are positioned as 
shown in broken lines in FIG. 4, the button 46 and 
stem 38 will be in the push~in position relative to the 
base 12 and the lower set of contacts of the switch 28 
will be in a circuit closing position. When it is desired 
to close the upper set of contacts in the switches 28 and 
open a circuit through the lower set of contacts in the 
switches 28, the button 46 is manually pulled outwardly 
from the base 12 toward the position wherein the cam 
pin 62 is positioned as shown in full lines. During the 
foregoing movement, the rounded surfaces 66 will initial 
ly pass over the inclined surface 92 and move the cam 
members 73 and 75 apart against the forces of the 
springs 96. When the rounded surface 66 passes beyond 
the apexes 94, the manual force which is applied to but 
ton 46 to move the stem 38 outwardly of the base 12, may 
be removed and the stem 38 will continue to move auto 
matically to the full line cam pin 62 position as the force 
exerted by the springs 96 upon the cam members 73 
and 75 urges the inclined surfaces 90 against the rounded 
surfaces 66 so that the stem 38 will move to its upper 
position and close the upper contacts of the switch 28. 
The configuration and function of the cam members 

76 and 78 as well as the cam pin 64 are identical to the 
cam members 72 and 74 and the cam pin 62. Thus a de 
tailed explanation of the operation of the cam members 
76 and 78 in response to the movements of the cam 64, 
in view of the preceding description of the operation 
of the cam pin 62 in response to the movement of the 
stem 38, is believed unnecessary. 

If an illuminated version of the switch operator is de~ 
sired, a light module as disclosed in the Rothweiler et a1. 
patent is substituted for the adapter 26 and the switches 
28 are attached to a rear surface of the light module. 
The light module includes suitable pins for transmitting 
motion between the retainer 54 and the operating 
plungers 112 of the switches and provides a support for 
a bulb 114 and suitable wire connections to cause the 
bulb 114 to be illuminated when the switch operator is 
in any one of the foregoing described positions in the 
manner disclosed in the Rothweiler et al. patent. 

While certain preferred embodiments of the invention 
have been speci?cally disclosed, it is understood that the 
invention is not limited thereto, as many variations will 
be readily apparent to those skilled in the art and the 
invention is to be given its broadest possible interpreta 
tion. 
What is claimed is: 
1. A switch operator comprising: a base having a for 

ward end and a rear end and a passage extending for 
wardly and rearwardly therethrough, a push button 
comprising a tubular stem portion axially movable in 
the passage and a head portion disposed externally of 
the forward end of the base, and means resiliently urging 
the stem portion toward at least one axial position in 
the passage, said means comprising a pair of members 
movable in a circumferential path about an outer periph 
eral surface of the tubular stem, a cam surface on each 
of said pair of members, means carried by the base for 
positioning said members adjacent the outer surface of 
the stem so that the cam surfaces on the pair of mem 
bers confront each other, a cam pin immovably carried 
on an outer surface portion of the stern and positioned 
between the confronting cam surfaces of said pair of 
members, and means engaging the pair of members for 
constantly urging the cam surfaces into engagement with 
the cam pin. 

2. The structure as recited in claim 1 including an ad 
ditional cam pin that is carried on a portion of the 
outer surface of the stem so the ?rst mentioned cam pin 
and the additional pins are on opposite sides of the 
stem and a second pair of cam members identical with 
the ?rst pair of cam members have identical cam sur 
faces engaging opposite sides of the additional cam pin. 

3. The structure as recited in claim 2 wherein the 
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resilient means includes a pair of springs disposed on 
opposite sides of the stern and. each of said springs hav 
ing ends engaging one of the cam members of the ?rst 
and the second pairs of cam members. 

4. The structure as recited in claim 1 wherein the 
stem portion and the head portion are of translucent 
material. 

5. The structure as recited in claim 1 wherein the cam 
surfaces have a V-shape and the cam pin is received 
within the apex of the V-shaped cam surface for resilient 
ly maintaining the stem in a central position within the 
passage and resiliently opposing movement of the stem 
from the central position. 

6. The structure as recited in claim 1 wherein the 
cam surfaces have a V-shape with the apexes of the 
V-shaped cams of said confronting surfaces pointing to 
ward each other whereby the stem is resiliently urged 
from a central position in the passage toward either of 
two positions on opposite sides of the central position. 

7. The structure as recited in claim 1 including a mem 
ber mounted on a rear end of the stem to engage por 
tions of the base to limit the forward movement of the 
stern in the passage and wherein portions of the head 
are engageable with portions of the base to limit rear 
wardly movement of the stem in the passage. 

8. The structure as recited in claim 3 wherein the 
cam members of said ?rst and second cam members and 
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the pair of springs are positioned within an annular 
groove provided by the base. 

9. The structure as recited in claim 7 wherein the 
cam surfaces have a V-shape with the apexes of the V 
shaped cams of. said confronting surfaces pointing to 
ward each other whereby the stem is resiliently main 
tained in a position wherein the head engages the base 
or in a position wherein the member mounted on the 
rear end of the stern engages portions of the base. 
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