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PUSHTYPEELECTRICSWITCH WITH CONTACT 
POST, MOVABLE COIL SPRING CONTACT AND 
INTERPOSED NON CONDUCTIVE PLUNGER 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The invention relates to a push-pull type electric 

Switch, and more particularly to an electric switch 
suitable for single or matrix switching applications. 

2. Description of the Prior Art 
Prior art workers have devised many forms of elec 

tric switches comprising a fixed contact, a movable 
contact biased against the fixed contact and an insula 
tive actuator to shift the movable contact away from 
the fixed contact. U.S. Letters Patent No. 3,400,236 is 
exemplary of such switches. Generally, however, prior 
art switches of the type described have required a 
number of parts and have been expensive to manufac 
ture. Frequently, the prior art switches have been bulky 
and have utilized pivotal or shifting-type actuators. 
Therefore, they have not been characterized by high 
packing densities. In many instances, the prior art 
switches have required critical assembly operations, 
and once assemblied, the switch parts have not been 
readily accessible. 
The present invention is directed to a simple electric 

switch wherein standard or low cost molded com 
ponents may be used. The switch of the present inven 
tion requires no critical assembly operations and, once 
assembled, all parts are captive. The switch may be 
provided with any desired form of face plate, and by 
simple removal of the face plate, all parts of the switch 
are accessible. The switch is characterized by a positive 
switching action, and the contacts are self-cleaning. 
When used with a printed circuit board, the board need 
have an etched pattern on one side only. Each switch of 
the present invention is capable of having more than 
one movable contact. The switch of the present inven 
tion is particularly adapted to matrix uses, since it is 
characterized by a high packing density. 

SUMMARY OF THE INVENTION 

In its simplest form, the switch of the present inven 
tion comprises an elongated pin-like fixed contact a 
movable contact biased against the pin and plunger 
means slidably mounted on the pin and axially movable 
between a position wherein it lies between the pin and 
the movable contact and a position wherein it is 
withdrawn from between the pin and the movable con 
tact. In one embodiment, the pin is affixed to a printed 
circuit board and makes electrical connection with the 
pattern on the board, as required. The movable contact 
comprises a helical spring, tensioned between two 
mounts affixed to the board. The spring mounts are so 
positioned on the board as to cause the spring to nor 
mally contact the pin. A plunger, made of insulative 
material, is slidably mounted on the pin. The plunger 
has a tapered end so that as it is moved to its depressed 
position it shifts the spring or movable contact away 
from the pin. 
A face plate is provided in parallel spaced relation 

ship to the printed circuit board. The free end of the 
plunger extends through a perforation in the face plate. 
Axial movement of the plunger along the pin in a 
direction toward the face plate may be limited by an 
annular flange on the plunger contacting the inner Sur 
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2 
face of the face plate. A cylindrical spacer is located 
about the pin and plunger in the space between the face 
plate and the spring or movable contact. This spacer 
limits movement of the spring in a direction toward the 
face plate. A cylindrical washer is provided about the 
pin and in the space between the spring or movable 
contact and the printed circuit board to limit move 
ment of the spring in a direction toward the printed cir 
cuit board. 
The plunger may be provided with an annular groove 

adjacent its tapered end for a more positive engage 
ment of the plunger and the movable contact or spring 
when the plunger is in its "off" position. The plunger 
may also have a colored band so located on its body as 
to show above the face plate when the plunger is in its 
"on' position. 
A single switch of the present invention may be pro 

vided with more than one spring contact, each spring 
contact being separated from the other by a panel of in 
sulative material. A number of switches of the present 
invention may be located adjacent each other and may 
share the same common spring contact. In addition, a 
plurality of switches of the present invention may be 
applied to a matrix system, as for example the matrix 
system used in association with the setter boards of 
electric organs. 

Finally, any suitable means may be provided to actu 
ate the plungers. They may, for example, simply be ac 
tuated by hand. The free ends of the plungers may be 
provided with knobs to assist hand actuation. Finally, 
the plungers may be actuated by other means such as 
the rocker tabs or tone color tabs of an electric organ. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary elevational view, partly in 
cross section, illustrating the switch of the present in 
vention in its open position. 

FIG. 2 is a cross sectional view, taken along the sec 
tion line 2-2 of FIG. 1, but illustrates the switch in its 
closed position. 

FIG. 3 is a fragmentary plan view, partly in cross sec 
tion, illustrating a plurality of switches of the present 
invention utilizing a common movable contact. 

FIG. 4 is an elevational view of a plunger of the 
present invention provided with an annular groove. 

FIG. 5 is a fragmentary, elevational view, partly in 
cross section, and illustrating a face plate and a plunger 
of the present invention, the plunger being provided 
with a color band. 

FIG. 6 is a fragmentary plan view, partly in cross sec 
tion, illustrating a plurality of switches of the present 
invention as used in a matrix system. 

FIG. 7 is a fragmentary elevational view, partly in 
cross section, illustrating a switch of the present inven 
tion having two movable contacts. 

FIG. 8 is a fragmentary elevational view, partly in 
cross section, illustrating a face plate and a pair of plun 
gers provided with knobs. 

FIG. 9 is a fragmentary elevational view, partly in 
cross section, illustrating a plunger of the present in 
vention actuated by a rocker tab. 

FIG. 10 is a cross sectional view taken along the sec 
tion line 10-10 of FIG. 9. 

FIG. 11 is a fragmentary elevational, partly in cross 
section, illustrating a plunger of the present invention 
actuated by a tone color tab. 
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FIG. 12 is a fragmentary perspective view of the 
plunger and tone color tab of FIG. 11. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The switch of the present invention is illustrated in its 
simplest form in FIG. 1 and 2. In these Figures, an 
etched board or printed circuit board is shown at 1. A 
portion of a circuit is illustrated (of exaggerated 
thickness) on the rearward side of the board, as at 2. 
A fixed contact, in the form of an elongated pin, is il 

lustrated at 3. The pin 3 may be affixed to the printed 
circuit board 1 in any suitable manner. For purposes of 
an exemplary illustration, the rearward end of the pin is 
shown as passing through a perforation 1a in the 
printed circuit board. That portion of the rearward end 
of the pin which extends beyond the rearward surface 
of the printed circuit board is upset to form a head 4, in 
the manner of a rivet or the like. The head 4 makes 
electrical contact with the printed circuit portion 2. 
The pin 3 is provided with an annular flange 5 which 
serves a number of purposes. First of all, the annular 
flange 5 determines the extent to which the rearward 
end of the pin extends through the perforation 1a. 
Secondly, the annular flange cooperates with the head 
4 to firmly affix the pin 3 to the printed circuit board 1. 
An additional purpose of the flange 5 will be described 
hereinafter. 
A movable contact is illustrated at 6 in the form of a 

coil spring. The ends of the coil spring are affixed to 
mounts 7 and 8. Again, the mounts 7 and 8 may be af. 
fixed to the printed circuit board by any suitable 
means. For purposes of an exemplary showing, they are 
illustrated as affixed by rivets 9 and 10, respectively. 
The mounts 7 and 8 may either connect with the 
printed circuit on the board 1, or they may serve aster 
minals for external wiring. For purposes of an exempla 
ry illustration, the rivet 9 is illustrated as making con 
tact with a portion 11 of the printed circuit. The rivet 
10, is illustrated as having a wire 12 connected thereto 
by soldering or the like. 
As will be evident from FIGS. 1 and 2, the mounts 7 

and 8 are so positioned with respect to the pin 3 that 
the pin will lie in the normal axial path of the spring 
contact 6 between the mounts 7 and 8, with the result 
that the spring contact 6 will be biased into contact 
with the pin 3. 
A face plate 13 is affixed to the printed circuit board 

1 by means of a plurality of supports, one of which is 
shown at 14. These supports maintain the face plate in 
parallel spaced relationship to the printed circuit 
board. The assembly of the face plate, the printed cir 
cuit board and the supports may be made in any suita 
ble manner, as by screws 15 and 16. 
The face plate 13 has a perforation therein, indicated 

at 17. It will be noted from FIGS. 1 and 2 that the pin 3 
extends part way through the perforation 17. A 
plunger, made of insulative material, is shown at 18. 
The plunger has a central bore 19 adapted to receive 
the pin 3 with a sliding fit. Thus the plunger 18 is sup 
ported by the pin 3 and extends through the perforation 
17 in the face plate 13. 
The rearward end of the plunger is provided with a 

tapered surface or nose portion 20. The body of the 
plunger is provided with an annular flange 21. The an 
nular flange 21 is of greater diameter than the perfora 
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4. 
tion 17 in the face plate, so that the uppermost or 
retracted position of the plunger is determined by the 
abutment of the rearward surface of the face plate 13 
and the annular flange 21. The lowermost position of 
the plunger may be determined either by the bottoming 
of the pin 3 in the perforation 19 or by the abutment of 
the tapered nose 20 and the annular pin flange 5. The 
plunger 18 may also be provided with an annular 
groove 18a at its forward end. The annular groove may 
serve as means to assist manual actuation of the 
plunger, or it may serve as means for attachment of 
some other form of actuation means, as will be 
described hereinafter. 
A cylindrical spacer is shown at 22. The spacer 22 

has an internal diameter slightly greater than the 
diameter of the plunger flange 21. It will be noted from 
FIGS. 1 and 2 that the spacer 22 is captively held by the 
plunger between the rearward surface of the face plate 
13 and the spring contact 6. 
A cylindrical washer is shown at 23. The washer 23 

has an internal diameter greater than the diameter of 
the plunger body and is captively held by the pin 3 
between the spring contact 6 and the forward surface 
of the printed circuit board 1. Finally, it will be noted 
that the plunger 18 is captively held on the pin 3 by vir 
tue of the cooperation of the rearward surface of the 
face plate 13 and the annular plunger flange 21. 
The operation of the electric switch of FIGS. 1 and 2 

may be described as follows. FIG. 2 illustrates the 
switch in its closed condition. In this instance, the 
plunger is in is retracted position and the movable or 
spring contact 6 is free to make electrical contact with 
the fixed contact or pin 3. 
To open the switch, it is only necessary to move the 

plunger 18 to its depressed position, as illustrated in 
FIG. 1. As the plunger moves downwardly along the pin 
3, the nose 20 will engage the spring contact 6. Upon 
engagement of the spring contact by the plunger nose 
20, the spring contact will first be pushed down along 
the pin 3 thus wiping the contact surfaces clean. The 
spring contact will then abut the cylindrical washer 23, 
which will deter further downward movement of the 
spring 6. This action of the washer 23, together with in 
creased tension of the spring contact will cause the 
spring contact to be drawn upwardly along the tapered 
nose 20 of the plunger, thus shifting the spring contact 
away from the pin 3. 
To return the switch to its closed position, the 

plunger 18 is moved to its retracted position illustrated 
in FIG. 2. As the plunger moves upwardly, the spring 6 
will contact the spacer 22, which will serve to limit up 
ward movement of the spring. When the plunger attains 
its fully retracted position, the spring 6 will be free to 
make electrical contact with the pin 3. 

It will be understood by one skilled in the art that the 
annular pin flange 5 will serve to space the cylindrical 
washer 23 from the main body of the pin, so that the 
washer 23 cannot interfere with the downward nove 
ment of the plunger nose 20. The plunger 18, the cylin 
drical spacer 22 and the cylindrical washer 23 are all 
made of insulative material. They can, for example, 
comprise simple molded parts of plastic or other insula 
tive material. 

FIG. 3 is a fragmentary view illustrating a plurality of 
switches similar to that shown in FIG. and 2. A 
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printed circuit board is illustrated at 24 and may be 
similar to the printed circuit board 1 of FIGS. 1 and 2. 
The board is provided with a plurality of pins 25 
through 28, each identical to the pin 3 of FIGS. 1 and 2, 
and each having a pin flange 25a through 28a, respec 
tively, identical to the pin flange 5 of FIGS. 1 and 2. 
The pins 25 through 28 are surrounded with cylindrical 
washers 29 through 32, respectively, identical to the 
cylindrical washer 23 of FIGS. 1 and 2. 
Each of the pins 25-28 will be provided with a 

plunger and a cylindrical spacer, identical to the 
plunger 18 and cylindrical spacer 22 of FIGS. 1 and 2. 
A face plate similar to face plate 13 of FIGS. 1 and 2 
will also be provided, having a plurality of perforations 
through which the plungers will extend. For purposes 
of clarity, the plungers, cylindrical spacers and the face 
plate have not been illustrated in FIG. 3, but their 
respective purposes and modes of operations will be 
identical to that described with respect to FIGS. 1 and 
2 
The purpose of FIG. 3 is to illustrate that a plurality 

of switch assemblies may use a common movable con 
tact. For purposes of an exemplary showing, the mova 
ble contact in FIG. 3 is illustrated as a coil spring 33 
substantially identical to the spring contact 6 of FIGS. 1 
and 2. It will be understood by one skilled in the art that 
the ultimate ends of the spring contact 33 will be pro 
vided with mounts which may be similar to those shown 
at 7 and 8 in FIGS. 1 and 2. 
The spring contact 33 is threaded about the pins 25 

through 28 in a zig-zag manner, so that the spring con 
tact 33 is biased into contact with each of the pins. 
Thus, in essence, pins 25 and 27 serve as effective 
mounts for that of the spring contact 33 which makes 
electrical contact with the pin 26. Pins 26 and 28 serve 
as effect mounts for that portion of the spring 33 which 
makes electrical contact with pin 27, and so on. The 
operation of the individual switch assemblies of FIG. 3 
is identical to that described with respect to FIGS. 1 
and 2, the only difference being that each fixed contact 
or pin 25 through 28 will make electrical contact with 
the same movable contact 33 when its respective 
plunger is in its retracted position. 

It will be understood by one skilled in the art that the 
movable contact 33 will have adequate contact pres 
sure against pins 25 through 28, regardless of errors in 
alignment of the pins. Furthermore, where the spacing 
between the pins is small, it is not necessary to provide 
a cylindrical spacer and a cylindrical washer for each 
pln. 

FIG. 4 illustrates a plunger substantially identical to 
that shown in FIGS. 1 and 2, and like parts have been 
given like index numerals. The pin of FIG. 4 differs 
from that of FIGS. 1 and 2 only in that it is provided 
with an annular notch 34 adjacent its nose portion 20. 
The annular notch 34 is so sized that when the plunger 
of FIG. 4 is in its fully depressed position (as shown in 
FIG. 1) the spring contact will engage the annular 
notch 34 and more positively hold the plunger in its 
depressed or switch-off position. The nature of the in 
terengagement of the spring contact and the annular 
notch 34 is such, however, as to not interfere with 
movement of the plunger to its retracted or switch-on 
position, when a pulling force is applied to the plunger. 
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6 
FIG. 5 illustrates a face plate and plunger substan 

tially identical to that shown in FIGS. 1 and 2, and like 
parts have been given like index numerals. Instant 
visual identification of the state of the switch can be 
facilitated by providing a color band about the body of 
the plunger and so positioned that the color shows 
above the face plate 13 only when the plunger is in its 
retracted or switch-on position. Such a color band is 
shown at 35 in FIG. 5. The band is of such width that 
when the plunger is in its depressed or switch-off posi 
tion (i.e., the position shown in FIG. 1) the band 25 will 
be wholly below the face plate 13 and will not be visa 
ble to the observer. 

FIG. 6 illustrates a plurality of switches of the present 
invention in a matrix arrangement. The Figure illus 
trates the forward or upper surface of a printed circuit 
board 36 substantially equivalent to the printed circuit 
board 1 of FIGS. 1 and 2. For purposes of an exemplary 
showing, the lower or rearward side of the printed cir 
cuit board 36 is illustrated as having 3 printed circuit 
pattern elements 37 through 39 thereon, together with 
9 additional printed circuit elements 40 through 48. 
The printed circuit elements 40 through 42 are con 
nected to the printed circuit element 37 via resistors, 
diodes or the like, indicated at 49 through 51. Similarly 
the printed circuit elements 43 through 45 are con 
nected to the printed circuit element 38 via resistors 52 
through 54 and the printed circuit elements 46 through 
48 are connected to the printed circuit elements 39 via 
resistors 55 through 57. For purposes of clarity, only 
the pins of the individual switch elements are illus 
trated, it being understood that each of the switch ele 
ments may be identical to that shown in FIGS. 1 and 2. 
Thus, pins 58 through 60 make electrical contact with 
printed circuit elements 40 through 42, respectively. 
Similarly, pins 61 through 63 make electrical contact 
with printed circuit elements 43 through 45, respec 
tively, and pins 64 through 66 make electrical contact 
with printed circuit elements 46 through 48, respec 
tively. Finally, the matrix is provided with 3 movable 
contact elements 67, 68 and 69. The movable contact 
element 67 is adapted to make contact with pins 58, 61 
and 64, in the same zig-zag manner illustrated in FIG. 
3. Similarly, movable switch contact 68 is intended to 
make electrical contact with pins 59, 62 and 65, while 
movable contact 69 is intended to make electrical con 
tact with pins 60, 63 and 66. 

If each of the printed circuit elements 37 through 39 
are connected to their own particular circuitry, and if 
each of the movable contact elements 67 through 69 
are connected to their own particulary circuitry, it will 
be evident from FIG. 6 that the circuit of movable con 
tact 67 may be connected to any one of, or all of, the 
circuits of printed circuit elements 37 through 39 
through the agency of the switch assemblies 
respresented by pins 58, 61 and 64. The same is true 
with respect to the circuit connected to movable switch 
contact 68, through the agency of switch assemblies 
respresented by pins 5962 and 65. Finally, the circuit 
connected to the movable contact 69 may be con 
nected to any or all of the circuits of printed circuit ele 
ments 37 through 39 through the agency of switch as 
semblies represented by pins 60, 63 and 66. 

FIG. 6 illustrates how well the switch assemblies of 
the present invention lend themselves to a matrix 
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system and how a great many such switch assemblies 
may be located in a relatively small space on the 
printed circuit board 36. Again, as in the case of the 
structure illustrated in FIG.3, each of the movable con 
tact elements will have adaquate contact pressures 
against their respective pins, regardless of errors in 
alignment of the pins. Again, where the center-to 
center spacing between the pins is small, it is not neces 
Sary to provide a cylindrical spacer and a cylindrical 
washer (of the types shown at 22 and 23 in FIGS. 1 and 
2) for each pin. 

It is possible to provide a switch of the type shown in 
FIGS. 1 and 2 with a plurality of movable switch con 
tacts. This is illustrated in FIG. 7 wherein, for purposes 
of an exemplary illustration, a switch is shown having 
two movable contacts. In this instance, a printed circuit 
board is shown at 70 equivalent to the printed circuit 
board in FIGS. 1 and 2. A portion of a printed circuit is 
indicated at 70a, similar to that portion shown at 2 in 
FIGS. 1 and 2. A pin 71 is affixed to the board 70 and 
has an annular flange 71a. Again, the pin 71 is 
equivalent to the pin 3 of FIGS. 1 and 2. A plunger is il 
lustrated at 72. A face plate is shown at 73 having a 
perforation for the pin 71 and the plunger 72 at 74. 
Finally, a cylindrical spacer 75 and a cylindrical washer 
76 are also shown. It will be understood by one skilled 
in the art that the plunger 72, face plate 73, cylindrical 
spacer 75 and cylindrical washer 76 are equivalent to 
the plunger 18, face plate 13, cylindrical spacer 22 and 
cylindrical washer 23 of FIGS. 1 and 2. 

In the embodiment of FIG. 7 a pair of movable con 
tacts, in the form of coil springs, are shown at 77 and 
78. While the embodiment is not so limited, for pur 
poses of an exemplary showing the contacts 77 and 78 
are illustrated as being oriented generally at right an 
gles to each other. The contacts 77 and 78 will be pro 
vided with any suitable form of mounts (not shown). 
The mounts may, for example, be substantially identi 
cal to those shown at 7 and 8 in FIGS. 1 and 2. It will be 
understood that the mounts will be so located with 
respect to the pins that both the upper contact 77 and 
lower contact 78 will be biased into contact with the 
pin 71 in the same manner described with respect to 
contact 6 of FIGS. 1 and 2. Similarly, the mounts for 
the contacts 77 and 78 may be electrically connected 
to portions of the printed circuit, or they may comprise 
terminals for external wiring. 
The upper movable contact 77 and the lower mova 

ble contact 78 are separated from each other by an in 
sulative plate 79 having a perforation 80 therethrough 
of sufficient diameter to permit passage of the pin 71 
and the plunger 72. The face plate 73, the printed cir 
cuit board 68 and the separating plate 79 are main 
tained in parallel spaced relationship by a plurality of 
supports, two of which are illustrated at 81 and 82. 
Again the assembly may be held together by any suita 
ble means such as screws or bolts 83 and 84. 

It will be noted that the plunger 72 has a tapered 
nose 85 and an annular flange 86 similar to the tapered 
noise 20 and annular flange 21 of the plunger 18 in 
FIGS. 1 and 2. The distance between the tapered nose 
85 and the annular flange 86 must be sufficient to per 
mit the tapered nose to extend downwardly beyond the 
lower movable contact 78. 
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8 
The operation of the embodiment of FIG. 7 is sub 

stantially identical to that of the embodiment of FIGS. 
1 and 2 and may be described as follows. The plunger 
72 is illustrated in its retracted to switch-on position. 
This uppermost position is limited by contact of the 
plunger flange 86 and the rearward surface of the face 
plate 73. The plunger will retain this position by virtue 
of the fact that the nose portion 85 will rest lightly on 
the upper switch contact 77. When the plunger is in the 
position illustrated, movable contacts 77 and 78 will 
make electrical contact with the fixed pin 71 and the 
switch will be "on.' When the plunger is depressed, the 
tapered nose 85 of the plunger will engage the upper 
movable contact 77 shoving it downwardly along the 
pin 71 thereby cleaning the contact areas between 
these two elements. Downward movement of the upper 
contact 77 will be deterred by contact with the separat 
ing plate 79. This action, combined with increased ten 
sion on the upper contact 77, will cause the upper con 
tact to ride upwardly on the tapered nose of the plunger 
and be shifted away from the pin 71. The plunger will 
continue until it next engages the lower movable con 
tact 78. Again it will cause a wiping action between this 
contact and the pin 71, whereupon further depression 
of the movable contact will be prevented by the cylin 
drical washer 76. This action, coupled with increased 
tension on the lower contact member 78, will cause it 
to ride upwardly over the tapered nose 85 of the 
plunger and shift to a position out of contact with the 
pin 71. Thus, when the plunger 72 is in its depressed or 
switch-off position, both contacts 77 and 78 will be 
held in spaced relationship to the pin 70 by the plunger. 

FIG. 8 illustrates a face plate 87 equivalent to the 
face plate 13 of FIGS. 1 and 2 or the face plate 73 of 
FIG. 7. In this instance, the face plate is provided with a 
pair of perforations 87a and 87b. A plunger 88 extends 
through the perforation 87a and a plunger 89 extends 
through the perforation 87b. The plungers 88 and 89 
may be the equivalent of any of the plunger illustrated 
in FIGS. 1, 2, 4, 5, or 7. 

FIG. 8 is intended to illustrate that when the plunger 
or plungers are intended to be manipulated by hand, 
they may be provided with knobs to facilitate engage 
ment by the operators finger. To this end, the plunger 
88 is provided with a knob 90 and the plunger 89 is pro 
vided with a knob 91. The particular configuration of 
the knobs 90 and 91 and their manner of attachment to 
their respective plunger do not constitute a limitation 
on the present invention. 
The switch assemblies of the present invention are 

not limited to actuation by hand. The plungers may be 
moved between their depressed and retracted positions 
by any suitable means since the switch assemblies are 
particularly well adapted for use in electric organs and 
the like. For purposes of an exemplary showing FIGS. 9 
and 10 illustrate a switch means of the present inven 
tion actuated by a typical rocker tab of an electric or 
gan. A rocker tab (of conventional configuration) is il 
lustrated at 92 and is rockably mounted on a pivot pin 
93, supported by conventional support means (not 
shown). The upper portion of the rock tab extends 
through a perforation 94 in a panel 95, again as is con 
ventional. A switch plunger of the present invention is 
shown at 96. The plunger may be considered the 
equivalent of any of the plungers illustrated in FIGS. 1, 
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2, 4, 5 and 7. Again, the plunger is illustrated as having 
an annular groove 97 adjacent its upper end. 
One end of the rocker tab 92 is provided with an out 

wardly extending lug 98. The underside of the lug 98 is 
provided with a depression 99 of sufficient size as to 
receive the uppermost end of plunger 96. A resilient 
spring clip 100, of U-shaped cross section, is provided 
on the lug 98 and is intended to frictionally engage the 
lug. The lower surface of the spring clip 100 has a slot 
101 (see FIG. 10). The slot is so sized as to permit en 
gagement by the clip of the plunger 96 at the annular 
groove 97. Thus, the spring clip 100 operatively con 
nects the plunger96 to the rocker tablug 98. 
As will be evident from FIG. 9, the rocker tab has 

been rocked in a counter-clockwise direction about the 
pivot pin 93 and the plunger96 is in its depressed posi 
tion. Pressure applied to the forward end of the rocker 
tab 92 will cause it to rock in a clockwise direction, 
thereby moving the plunger96 to its retracted position. 
The limits of movement of the plunger between its 
retracted and depressed positions will be controlled in 
the manner described with respect to FIG. 1 and 2. 
This, in turn, will determine the limits of the rocking 
movement of the rocker tab 92 in the clockwise and 
counter-clockwise directions about the pivot pin 93. 

FIGS. 11 and 12 illustrate a switch of the present in 
vention actuable by means of a conventional tone color 
tab of an electric organ. Turning first to FIG. 11, the 
tone color tab comprises a shank 103 having an en 
larged portion 104 engageable by the operators fingers. 
The shank 103 extends through an opening in a panel 
105 and is pivotally mounted as at 106 to a conven 
tional lug or mount 107. 
The upper end of a switch plunger of the present in 

vention is illustrated at 108, extending through a per 
foration 109 in a face plate 110. The face plate 110 
may be considered to be the equivalent of face plates 
13 or 73 in FIGS. 1, 2, 5 and 7, respectively. In similar 
fashion, the plunger 108 may be considered to be the 
equivalent of any of the plungers illustrated in FIGS. 1, 
2, 4, 5 and 7. It will be noted that the upper end of the 
plunger 108 is again provided with an annular groove 
111. It will further be noted that the upper end of the 
plunger 108 passes through a perforation 112 in the 
rearward end of the tone color tab shank 103. As is 
clearly shown both in FIGS. 11 and 12, the rearward 
end of the shank 103 is provided with a resilient spring 
clip 113 of U-shaped cross section and adapted to fric 
tionally engage the shank 103. The bottom portion of 
the U-shaped clip has a slot 113a there of a width 
equivalent to the diameter of the body of the plunger 
108. The upper portion of the U-shaped clip has a slot 
113b of a width equivalent to the diameter of the 
plunger 108 at the annular groove 111. Thus, when the 
upper end of the plunger 108 is inserted through the 
perforation 112 in the shank 103 and the clip 113 is put 
in place as illustrated, the plunger 108 will be opera 
tively affixed to the rearward end of the shank 103 of 
the tone colored tab. 

It will be evident from FIG. 11 that the plunger 108 is 
illustrated in its fully depressed position. If the tone 
color tab is caused to rock or pivot in a clockwise 
direction about the pivot point 106, the plunger 108 
will be moved to its retracted position. Rocking of the 
tone color tab about the pivot point 106 in a counter 
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position illustrated. The limited movement of the 
plunger between its depressed and retracted positions 
will limit the amount of rocking of the tone color tab. 
Sufficient clearance must be provided with respect to 
the perforation 112 and the clip slots 113a and 113b to 
accommodate the changes in angular orientation of the 
shank 103 with respect to the plunger 108, brought 
about by the rocking of the tone color tab about the 
pivot point 106. 

Modifications may be made in the invention without 
departing from the spirit of it. For example, while all of 
the movable contacts illustrated herein are shown in 
the form of coil springs, they may be made of any suita 
ble resilient, conductive material. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. A push-pull type electric switch assembly for sin 
gle and matrix applications comprising an elongated, 
fixed, pin-like contact mounted on a base and a mova 
ble contact, means to mount said movable contact per 
pendicular to said pin, means to bias said movable con 
tact to a closed position against said pin, an insulative 
plunger having a nose portion at one end, said plunger 
being slidably mounted on said pin, said plunger being 
reciprocable between a depressed position wherein 
said nose portion lies between said pin and said mova 
ble contact and a retracted position wherein said nose 
portion is removed from between said pin and said 
movable contact, and means to limit movement of said 
movable contact by said plunger along said pin parallel 
to the axis of said pin. 

2. The structure claimed in claim 1 wherein said 
plunger has an axial bore, said pin being receivable 
within said bore with a sliding fit. 

3. The structure claimed in claim 1 including a plu 
rality of said switch assemblies, said switch assemblies 
being arranged in a row with their pins in spaced rela 
tionship to each other on said base, the movable con 
tacts of each said assemblies comprising a common, 
elongated, resilient contact threaded along said pins in 
a zig-zag fashion, whereby said common movable con 
tact is biased against said pins. 

4. The structure claimed in claim 1 including a 
second movable contact, said movable contacts being 
mounted one above the other, means to bias said 
second movable contact to a closed position against 
said pin, means to limit movement of said second 
movable contact by said plunger along said pin parallel 
to the axis of said pin, the nose of said plunger lying 
between said pin and both of said movable contacts 
when said plunger is in its depressed position, the nose 
of said plunger lying between said pin and both of said 
movable contacts when said plunger is in its retracted 
position, and means to prevent contact between said 
movable contacts. 

5. The structure claimed in claim 2 wherein said base 
comprises a planar member having first and second 
parallel surfaces, said pin being mounted on said first 
surface normal thereto, a pair of spaced mounts said 
movable contact comprising an elongated, resilient 
contact having its ends affixed to said mounts and being 
in parallel spaced relationship with said first surface, 
said mounts being affixed to said first surface on either 
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side of said pin, said mounts being so located with 
respect to said pin as to cause said biasing of said mova 
ble contact. 

6. The structure claimed in claim 2 wherein said 
plunger has a circular cross-section perpendicular to its 
axis, and said nose portion has a tapered surface 
whereby to assist the shifting of said movable contact 
away from said pin by said plunger as said plunger is 
moved from said retracted position to said depressed 
position. 

7. The structure claimed in claim 3 including addi 
tional rows of said pins, each of said rows of said pins 
having its respective common movable contact for said 
pins thereof, said base comprising a printed circuit 
board, all of said pins being mounted on said board, 
one pin from each of said rows making electrical con 
tact with a common portion of said printed circuit on 
said board. 

8. The structure claimed in claim 5 wherein said 
movable contact comprises a coil spring. 

9. The structure claimed in claim 5 wherein said base 
member comprises a printed circuit board, said board 
having a printed circuit on said second surface, said pin 
extending through said base and making electrical con 
tact with a portion of said printed circuit. 

10. The structure claimed in claim 5 including a face 
plate, means for affixing said face plate to said base in 
parallel spaced relationship to said first surface, said 
movable contact being located between said first sur 
face and said face plate, said face plate having a per 
foration therein, the end of said plunger opposite said 
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end having said nose portion extending through said 
perforation in said face plate with a clearance fit, a 
flange on said plunger adapted to abut said face plate 
and determine said retracted position of said plunger. 

11. The structure claimed in claim 6 wherein said 
plunger has an annular groove into which said movable 
contact seats when said plunger is in its depressed posi 
tion. 

12. The structure claimed in claim 10 wherein said 
means to limit movement of said movable contact 
along said pin parallel to said pin axis comprises a cylin 
drical washer surrounding said pin and positioned 
between said first surface of said base and said movable 
contact, said washer having an internal diameter suffi 
cient to permit passage of said plunger nose portion 
therein, said washer having an axial length slightly less 
than the distance between said first surface of said base 
and said movable contact, and a cylindrical spacer 
about said pin and said plunger and positioned between 
said face plate and said movable contact, said cylindri 
cal spacer having an internal diameter sufficient to per 
mit passage of said plunger and plunger flange 
therethrough, said cylindrical spacer having an axial 
length slightly less than the distance between said face 
plate and said movable contact. 

13. The structure claimed in claim 10 including a 
color band about said plunger and so positioned 
thereon as to be visible above said face plate when said 
plunger is in its retracted position. 
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