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ABSTRACT OF THE DISCLOSURE

A push-push switch structure which includes an actu-
ator member situated between cam surfaces. Arms extend
outwardly from the actuator member for engagement
with one or the other of the cam surfaces, depending upon
whether the switch is in the latched or unlatched posi-
tion. Pushing of the actuator in the latched position re-
sults in camming of an arm and corresponding pivotal
movement fo the extent that release of the actuator will
cause the actuator to spring to an unlatched position.
Pushing of the actuator when in the unlatched position
results in a similar camming action by the other cam sur-
face whereby release will cause the actuator to spring to
a latched position.

Specification

This invention relates to a push-push switch construc-
tion. In the operation of a switch construction of this
type, pushing on an actuator for the switch will result in
a reversal of the switch positon. Thus, when a switch is
in the latched position, pushing of the actuator will re-
sult in unlatching. When in the unlatched position, the
same pushing action will result in shifting to a latched
position.

Push-push switch structures are well known; however,
there is a constant demand for improvements in such
switches whereby miniaturization can be achieved. Reli-
ability in the switch operation is also of critical impor-
tance, and the provision of switches which have a con-
sistent operation is also of concern. Finally, simplified
parts are highly desirable, particularly since miniature
switch parts can create extremely difficult fabricating
problems.

The primary object of this invention is the provision
of a switch construction which is particularly suited for
reliable push-push operation.

A more specific object of this invention involves the
provision of a switch construction which can be pro-
duced in miniature, and which is characterized by a rela-
tively few and simple operating parts whereby highly
reliable operation can be achieved and whereby effi-
cient manufacturing techniques can be employed.

These and other objects of this invention will appear
hereinafter and for purposes of illustration but not of
limitation, specific embodiments of the invention are
shown in the accompanying drawings in which:

FIGURE 1 is an elevational view of a switch con-
struction characterized by the features of this invention;

FIGURE 2 is a side elevation of the switch construc-
tion shown in FIGURE 1;

FIGURE 3 is an elevational view of the opposite side
of the switch construction shown in FIGURE 1;

FIGURE 4 is a vertical sectional view taken about the
line 4—4 of FIGURE 2;

FIGURE 5 is a cross-sectional view taken about the
line 55 of FIGURE 4;

FIGURE 6 is a side elevation of an alternative switch
construction;

FIGURE 7 is a front elevation of the construction
shown in FIGURE 6;

FIGURE 8 is an elevational view of the opp031te side
of the switch construction of FIGURE 6;
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FIGURE 9 is 2 side elevation of a still further switch
design embodying the features of this invention;

FIGURE 10 is a front elevation of the construction
shown in FIGURE 9;

FIGURE 11 is an elevational view illustrating the op-
posite side of the construction of FIGURE 9; and

FIGURE 12 is a cross-sectional view taken about the
line 12—12 of FIGURE 10.

The switch construction of this invention generally
comprises an actuator mounted for reciprocal movement.
An exposed end of the actuator construction may be, or
may have attached thereto, a pushbutton whereby the
actuator may be moved either manually or by some other
mechanism.

Opposed cam surfaces are located at the sides of the
actuator. Arms extend outwardly from the actuator for en-
gagement with these cam surfaces. In a latched position,
one of the arms will engage a cam surface on one side
of the actuator. Pushing of the actuator will cause this
arm to ride along the cam surface to a position such that
upon release of the pushing force, the arm will move
clear of the cam surface. At this time the other arm will
come into engagement with the other cam surface. De-
pressing of the pushbutton will result in coaction between
this other arm and cam surface whereby release of the
arm from the cam surface will take place along with en-
gagement of the first arm with the first cam surface.

FIGURES 1 through 5 illustrate one form of the in-
vention. This construction includes a reciprocally mount-
ed actuator 10 connected by means of a spring 12 to
bracket 14. The bracket includes a central portion de-
fining an opening 16 which received the actuator 10.
Angularly disposed walls 18 and 20 extend outwardly
from this central portion.

A pin 22 secured between upturned portions 24 formed
in the central portion of the bracket. The actuator de-
fines a vertical slot 26 and the pin 22 is confined within
this slot whereby the actuator is adapted to pivot rela-
tive to the bracket 14.

The walls 18 and 20 define cam slots 28 and 30, re-
spectively. A pin 32 is attached to the actuator 10, and
the outwardly extending arms 34 and 36 of this pin
are adapted to be received in the slots 28 and 30. The
arms 34 and 36 thus act as cams moving in engagement
with the edges defining the slots.

The configuration of the slots 28 and 30 is such that
the latching and unlatching action described can be
achieved. Referring to FIGURE 4, it will be noted that
the arm 36 is located at the center of the slot 30. This
represents the latched position of the switch, the spring
12 operating to maintain this position.

When the pushbutton end 40 of the actuator 10 is de-
pressed downwardly, the arm 36 will ride along the
cam edge 42 until it stops at the bottom of the slot. The
pivotal mounting of the actuator 10 permits this move-
ment of the arm 36,

When the pushing force is released, the spring 12 will
pull the actuator upwardly whereby the arm 36 will ride
along cam edge 44, When the arm 36 moves upwardly,
it will move completely out of contact with the wall 20.
At this time, the arm 34 will move into the slot 28. It
will be noted that the upper portions of the slot 30 are
coextensive with the lower portions of the slot 28.

The arm 34 is positioned at the upper end of the slot
28 at the end of its movement. In this condition, the
switch is in the unlatched position. The application of
pushing force on the actuator will result in downward
movement of the arm 34 at which time, the arm will
engage the cam edge 46 of the slot 28. Continued move-
ment will permit the arm 34 to clear the slot 28 com-
pletely at which time, the arm 36 enters the slot 30, The
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arm 36 continues to the bottom of the slot 30 after which
release of the pushing force will cause the arm to resume
the latched position.

The points defined by slots 28 and 30 are positioned
to achieve the operation described. When considering the
latch position of FIGURE 2, it will be noted that the
arm 36 moves from one side to the other of the point 48.
Accordingly, when the pushing force is released, the arm
36 will move upwardly to the right of this point rather
than returning to its original position.

The same type of action occurs when the arm 34 is
moved downwardly from the position shown in FIGURE
5. The point 50 is positioned so that the arm must move
to the left of this point along the cam surface 46.

To complete the cycle, the points 52 and 54 are located
so that the arm 36 will return to the position shown
in FIGURE 2 upon completion of the cycle.

FIGURES 6 through 8 illustrate an alternative ar-
rangement including a bracket 60 provided with side
walls 62 and 64. Slots 66 and 68 are defined by the
respective side walls. An actuator 70 is mounted for
reciprocal movement with a spring 72 normally urging
the actuator upwardly.

Arms 74 and 76 extend outwardly from the actnator
for cooperation with the slots 66 and 68. The side walls
62 and 64 are provided with embossed portions 78 and
80. When the switch is in the latched position shown,
the arm 76 is engaged within the slot 68 while the arm
74 is out of engagement due to the space provided by

the embossed portion 78. The unlatching movement cor- :

responds with the movement previously described. This
will result in the arm 74 being received within the slot
66 while the arm 76 will be unconfined due to the em-
bossed portion 80.

A further alternative arrangement is shown in FIG-
URES 9 through 12. This construction includes a bracket
90 having angularly disposed side walls 92 and 94. Slots
96 and 98 are defined by the respective side walls.

The actuator comprises a head 102 which may serve
as a pushbutton. The shaft 104 of the actuator is recipro-
cally received within a cylinder 106. A spring 108 is lo-
cated between the bracket and the shoulder defined by
the head 102 whereby the actuator is normally urged
upwardly away from the bracket. A pin 110 secured to
the shaft 104 is received within a slot 112 to confine
the movement of the actuator.

Arms 114 and 116 extend outwardly from the shaft
104 for cooperation with the slots 96 and 98, respec-
tively. As best shown in FIGURES 10 and 12, these

arms comprise extensions of a pin which is secured to ;

the shaft 104 by means of spring 118. The pin has a
point suspension within the shaft 104 so that the pin can
pivot back and forth as indicated by the dotted lines
in FIGURE 12. ~

The movement of the arms 114 and 116 within the -

respective slots is essentially the same as that described
with respect to FIGURES 1 through 5. It will be noted,
however, that in this instance, the actuator shaft 104
undergoes a straight reciprocal movement while the arms
" 114 and 116 are free to pivot. This, of course, distin-
guishes from the preceding embodiments wherein the
arms were tied to the actuator with the actuator pivoting
in response to the camming action.

The switch structures of this invention provide many
distinct advantages. It will be appreciated that the cam-
ming action for any particular switch can be adjusted by
adjusting the bracket pins, particularly the angle of these
pins. A simple means is, thus, provided to insure precise
switch operation which can be extremely important in
highly complex systems.

It will be understood that various changes and modi-
fications may be made in the structure described which
provide the characteristics of this invention without de-
parting from the spirit thereof particularly as defined in
the following claims.
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That which is claimed is:

1. In a switch construction wherein an actuator is
mounted for reciprocal movement between forward and
rearward positions, the improvement comprising means
for latching and unlatching said actuator whereby the
actuator will be set in one of said positions, said latching
and unlatching means comprising means defining cam
tracks located on opposite sides of said actuator, outward-
ly extending first and second arms attached to said actna-
tor, said arms extending toward said cam tracks for con-
tact therewith, one of said cam tracks including a set
position for holding the first arm to thereby latch said
actuator, a track portion leading away from said position
for guiding the first arm during an unlatching operation,
and a track portion leading toward said position for guid-
ing the first arm during a latching operation, and wherein
the other of said tracks includes a set position for holding
the second arm when the actuator is in an unlatched posi-
tion, a track portion leading away from said position for
guiding the second arm during a latching operation, and
a track portion leading toward said posiion for guiding

. the second arm during an unlatching operation.
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2. A construction in accordance with claim 1 wherein
said arms move free of their respective cam tracks when
leaving the track portions leading away from said set
positions.

3. A construction in accordance with claim 2 wherein
the means defining said cam tracks comprise opposed
walls with said actuator extending between said walls, and
wherein said walls are angularly positioned with respect
to said actuator with the walls being substantially paral-
Iel to each other.

4. A construction in accordance with claim 2 wherein
the means defining said cam tracks comprise opposed
walls with said actuator extending between said walls, and
wherein said walls are substantially parallel to each other
and to said actuator.

5. A construction in accordance with claim 2 wherein
said arms extend perpendicular to the plane of move-
ment of said actuator.

6. A construction in accordance with claim 3 wherein
the cam track on one of said walls is disposed near the
outer end of one of said walls while the other cam track
is disposed near the inner end of the other of said walls.

7. A construction in accordance with claim 4 wherein
the cam track on one of said walls is disposed near the
outer end of one of said walls while the other cam track
is disposed near the inner end of the other of said walls.

8. A construction in accordance with claim 7 includ-
ing embossed portions formed in said walls in opposed
relationship with the cam track in an opposite wall, said
embossed portions providing a free space for movement
of said arms.

9. A construction in accordance with claim 1 wherein
said actuator moves in and out between latching and un-
latching positions in a plane extending between said cam
tracks, and including means pivotally mounting said ac-
tuator, movement of said arms along the cam tracks re-
sulting in swinging of the actuator about its pivotal mount-
ing within the confines of said plane.

10. A construction in accordance with claim 1 wherein
said actuator is confined for movement in and out along
a line corresponding to the longitudinal axis of the actua-
tor, said arms being pivotally connected to said actuator
whereby movement of the arms along said cam tracks re-
sults in pivotal movement of the arms.

11. A construction in accordance with claim 1 includ-
ing spring means normally urging said actuator to an out-
ward position, depressing of the actuator taking place in
opposition to said spring means during latching and un-
latching operations.

(References on following page)
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