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3,172,256
PUSH BUTTON SWITCH ACTUATING
MECHANISM

William L. Tancred, Los Angeles, Cazlif,, assignor to

Controls Compauy of America, Schilier Park, L, a

corporation of Delaware

Filed Aug, 21, 1961, Ser. No. 132,654
13- Clarﬁs (Cl 74-——103)

This invention relates to actuators for electrical switches -

and, mere particularly, to switch actuators of the alter-
nate action type.

An object of this invention is the provision of a com-
pact and simply construcied alternate action switch mech-
anism .and one which utilizes a minimum number of
parts.

Another object of this invention is the provision of an
alternate action switch mechanism which is re'ldi-y adapt-
able for use.in a single switch assembly or in muluple
switch assembly.

A further object of this invention is the provision of an
alternate action switch mechanism which is vibration
and shock resistant.

The novel features of this invention are set forth in
the appennded claims. The invention itself, together
with additional objects and advantages thereof, will be
more clearly understood from a reading of the following
description ‘in connection with the accompanying draw-
ings wherein:

FIG. 1 is a side elevation of a preferred embodiment
of the invention;

FIG. 2 is a bottom plan view of the ‘mechanism of
FIG. 1;

‘FIG. 3 illustrates the mechanism of FIG. 1 in a sub-
sequent position;

FIG. 4 is an enlarged elevation of the alternate action
mechanism in:it§ normal rest position;

FIG. 5 illustrates the alterpate acticn mechanism in
a fully depressed position;

FIG. 6 illustrates the alternate action mechanism in
its latched position; and

FIG. 7 illustrates ‘the alternate action mechanism as
it is moved from the latched positicn and released for
return. of the actpator to ifs rest position.

Referring to FIG. 1, in a preferred embodiment of
this invention a switch actuator 1 is mounted on and
movable relative to a rigid frame 2. The actuator 1 can
be moved manually or, if desired, automatically by con-
necting it to a suitable electrical solenoid (not shown}.
Fixedly connected to the frame by means of a bracket 3
is g switch 4. An actuating arm 6 is supported in an
aperture 3 for pivotal movement into and out of en-
gagement with a switch actuating button 7. A compres-
sion spring 8 is positioned in surrounding relationship

_with the buiton 7 and has one end seated against the
switch 4 and the opposite end seated.on the underside
of the actuating arm 6 so that the actuating arm is nor-
mally held away from engagement with the button 7.

Included on the actuatmg arm 6 is a camming pertion
9 which is positioned in the path of a follower 16. The
follower 10 is rigidly connected to and movable with the
actuator 1. Thus, as the actuator 1 is moved downwardly
relative to the frame 2 and away from the rest posi-
tion the follower 10 engages the camming surface 9 and
displaces the actuating arm 6 to depress -the button 7
and actuate the switch 4.

The frame 2 includes a laterally extending leg which
forms a lower shelf 2. A compression spring 11, suit-
ably seated between the underside of the actuator 1 and
the shelf 12, urges the actuator upwardly and main-
tains it in a normal rest position.

A bracket 13 is suitably connected to the actuator 1
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and :is movable therewith relative to the frame 2. 'The
lower :shelf 12 of theframe2:is provided with ‘an aper-
ture i4 to permit movement of bracket 13. A post 15 is
rigidly attached to the frame 2 and.provides a gnide upon
which the actuator 1 and the bracket-13 are movable. The

‘bracket 13 carries a mechanism 16 which .provides for

alternate action of the switch' 4. The mechanism:16, be-
ing carried by the bracket 13, is then movable with the
actuator ‘1.

Referring to FIG. 4, the alternate action mechanism

16 includes 2 latch 27, The latch 37 is provided with an

elongated slot 38 in which is positioned a stud 3. The
stud 19 is rigid with the bracket 13- so that the latch 17
is movable with the bracket 13, and correspondingly the
actuator & which :is rigid with the bracket 13; and is
capable of pivotal movement on the bracket 13. Further-
more, the elongated slot 18 provides for:limited travel of
the bracket 13 relative to the latch 17-in the direction
of movement of-the actuator and for a purpose which
will appear hereinafter.

Positioned adjacent the latch 17 is a pawl 20 which
is pivotally mounted on the bracket-13 by a stud 21.

.The stud 21 rigidly connects the latch 26 to the bracket

13 for movement therewith and further provides a pivotal
connection about whlch the latch 28 pivots on the bracket
i3,

An S-shaped spring 22 .is suitably seated in apertures
23 and 24 of the latch:i7 and the pawl 28 respectively
and biases both the latch 17 and the pawl 26 counter-
clockwise about th»ir respective pivotal connections. Fur-
ther, the spring-22 urges the latch 17 upwardly so that
the stud.19 is ncrmally positioned: at .the bottom of the
‘slot 18. ~The lower ends of the latch 17 and the pawl 20
are- disposed in apertures 25 and 26 i in the lower shelf 12
.of the frame 2. - As can be seen in FiG. 2, when the
actuator 1 is disposed in its normal position the lower
ends of the latch 17 and the pawl 20 and.the shelf 12
prevent’ counterclockwxse rotation of the latch and pawi
about their pivotal axis so that these members are. main-

’talned 4in relative vertical ahcnme'lt -with the longitudinal

axis of the actuator 1.
‘When the actuator 1 is moved from its normal position
to actuate the switch 4 the latch 17 and the pawl 20 move
.downwardly through the apertures 25 and 26 respec-

" tively. ‘This frees the latch and pawl for pivatal move-

ment about their respective axes. - When the actuator 1
is fully depressed 1o an abnormal posmon the latch and

. pawl are pivoted to the position shown in FIG. 5 by the
-spring 22. The latch 17, at its lower end, is prov1ded with

a hook portion 27. - Pivotal movement of the latch 17,
when the actuator 1 is.fully depressed posmons the hook
portion 27 below a portion of the shelf-12 adjacent the
aperture 25, - Since-the actuator 1 is biased towards its
normal posmon ‘by the sprmo 11, when the force applied
to depress the actuator is removed the actuator will at-

~tempt to return to its rest position; however,. the hook 27

will engage the shelf 12to hold the actuator against re-
turn and in a latched posmon It should be noted that

.when.the actuator 1 is held in.the latched position. by the

hook 27 the-follower ‘10 is held in-engagement with the
camming surface 9 and maintains the actuation of switch
4,

The upper end of the latch 17 is pr0v1ded with a later-
ally. extending jaw 28 and the pawl 28 is.provided at its
upper end. with a hook -29. When the actuator 1 is
moved to the depressed pos1t1on of -FIG. 5, the pawl 20
is also pivoted by the. spring 22. ' The hook 29 abuts the
jaw 28. and limits the pivotal movement of .the pawl 20.
The elongated slot 18 permits limited travel of the bracket
13 relative to the latch 17 after thé hook portion-27 has

enigaged the shelf 12.  The pawl 20, being movable with

_ the bracket 13, also travels relative to_the latch 17 so that
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the hook 29 is displaced from abutting relationship with
the jaw 28. This frees the pawl and allows the spring 22
to pivot it further about the stud 21 and position the hook
29 above the jaw 28 for engagement of the paw 28 by the
hook 29 when the actuator is again moved against the bias
of spring 11 and away from its latched position.

The alternate action mechanism 14 is illustrated in its
latched position in FIG. 6. When the actuator is moved
away from its latched position, the slot 18 will again per-
mit limited movement of the bracket 13 and the pawl 20
relative to the latch 17 io that the hook 29 will be brought
into engagement with the jaw 28 to pivot the latch 17 out
of engagement with shelf 12. Referring to FIG. 7 when
the actuator is moved to a fully depressed position from
the latched position, the hook 29 is in engagement with
the jaw 28 and the hook 27 on the latch has been displaced
out of alignment with the shelf with both the latch 17
and the pawl 20 being positioned with their longitudinal
axes in general alignment with the longitudinal axis of the
actuator 1 so that the actuator is freed for return to its
normal position.

The pawl 20 includes a camming surface 30, which,
when the alternate action mechanism is in the position of
FIG. 7 with the hook 29 engaging the jaw 28, is posi-
tioned to engage the portion of the shelf 12 adjacent the
aperture 26 as the actuator moves toward its normal posi-
tion. More specifically, after the latch 17 has been re-
leased from the shelf 12 and the downward pressure on
the actuator 1 is removed to permit the actuator 1 to
return to its normal position, the camming surface 30
engages the shelf 12 and pivots the pawl 20 about its axis
and disengages the hook 29 and jaw 28 so that upon re-
turn of the actuator to its normal position the alternate
action mechanism is returned to the condition of FIG. 2
and is ready for another sequence of operations.

It should be noted that the latch 17 and the pawl 20
are formed, substantially planar members which fit flush
with the bracket 13 and that the alternate action of the
actuator 1 is accomplished without the use of space con-
suming lateral projections. The working portions and
surfaces of the latch and pawl are contained in the planes
of these members and the members themselves are gen-
erally co-planar. Hence, a simple, compact alternate
action structure is provided which can be readily fitted
within the width limits of the actuator 1 and which has
a minimum lateral extension from the actuator. Such an

" alternate action mechanism can be incorporated in a
switch assembly without sacrificing space which in many
switch installations, such as electronic computers, adding
machines, aircraft controls, etc., is at a premium. Fur-
thermore the alternate action mechanism of this invention
is readily adaptable for use with a single switch assembly
or for use in a switch assembly incorporating a plurality
of switch stations, commonly referred to as a gang-
mounted switch assembly.

The alternate action mechanism of this invention is also
particularly well suited for use in installations where con-
siderable vibration may be encountered or where the
switch assembly may be subjected to severe impact or
shock. An interlock is provided which locks the mech-
anism in its latched position and prevents the latch from
being shaken loose. More specifically, the bracket 13 is
provided with a lock pin 31 which is rigid with the bracket
13 and is normally positioned relative to the latch 17 so as
not to interfere with the pivotal movement of the latch
about the stud 19. When the alternate action mechanism
is in is latched position, see FIG. 6, and the bracket 13
has moved relative to the latch 17, the lock pin 31 is also
moved relative to the latch, The lock pin, in the latched
position, thus assumes a position relative to the latch 17,

" so as to limit the travel therefor such that any travel will

be insufficient to disengage the hook 27 from the shelf 12

and free the actuator 1 for return to its normal position.
The discussion of this invention with respect to a par-
ticular preferred embodiment thereof is intended for il-
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lustrative purposes only and not by way of limitation.
Accordingly, it is intended in the appended claims to
cover all modifications and/or embodiments of this inven-
tion as fall within the true spirit and scope thereof.

What I claim is:

1. A switch actuating mechanism comprising, in com-
bination, an actuator mounted on and movable relative to
a frame, means for biasing said actuvator toward a nor-
mal position relative to said frame, a planar latch, means
for connecting said latch to said actuator for pivotal
movement relative thereto into and out of engagement
with said frame and for limited travel of said actuator
relative to said latch in the direction of movement of said
actuator relaive to said frame, a hook on said latch dis-
posed to engage said frame when said actuator is moved
against said bias to an abnormal position and operative
to hold said actuator in a latched position intermediate
said normal and abnormal position and against return
to said normal position, a planar pawl, means for connect-
ing said pawl to said actuator for movement therewith
and pivotal movement thereon into and out of engage-
ment with said latch, said pawl including a hook portion
which when said actuator is in said normal position is
disposed in spaced relation from said latch, means inter-
connecting said latch and said pawl for pivotally displac-
ing said latch and said pawl when said actuator is moved
against said bias from said normal position to engage said
hook on said latch with said frame and position said hook
on said pawl for engagement with said latch when said
actuator is moved against said bias away from said latched
position to thereby pivot said hook on said latch away
from said frame and free said actuator for return to said
normal position, and means on said pawl disposed to en-
gage said frame as said actuator is returned to said nor-
mal position for disengaging said hook on said pawl from
said latch.

2. A switch actuating mechanism comprising, in com-
bination, an actuator mounted on and movable relative
to a frame, means for biasing said actuator toward a nor-
mal position relative to said frame, a planar latch, means
for connecting said latch to said actuator for pivotal
movement relative thereto into and out of engagement
with said frame and for limited travel of said actuator
relative to said latch in the direction of movement of
said actuator relative to said frame, a hook on said latch
disposed to engage said frame when said actuator is moved
from said normal position and hold said actuator in 2
latched position and against return to said normal posi-
tion, a planar pawl, means for connecting said pawl to
said actuator for movement therewith and pivotal move-
ment thereon into and out of engagement with said latch,
said pawl including a hook portion which when said actu-
ator is in said normal position is disposed in spaced rela-
tion from said latch, means interconnecting said latch
and said pawl for pivotally displacing said latch and said
pawl when said actuator is moved from said normal posi-
tion to engage said hock on said latch with said frame
and to position said hook on-said pawl for engagement
with said latch when said actuator is moved away from
said latched position to thereby pivot said hook on said
latch away from said frame and free said actuator for
return to said normal position, and means on said pawl
disposed to engage said frame as said actuator is re-
turned to said normal position for disengaging said hook
on said pawl from said Iatch.

3. A switch actuating mechanism comprising, in com-
bination, an actuator mounted on and movable relative
to a frame, means for biasing said actuator toward a nor-
mal position relative to said frame, a planar latch, means
for connecting said latch to said actuator for pivotal
movement relative thereto into and out of engagement
with said frame and for limited travel of said actuator
relative to said latch in the direction of movement of
said actuator relative to said frame, holding means on
said latch disposed to engage said frame when said actua-
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tor is moved from said normal position for holding said

actuator in a latched position and against return to ‘said -
normal position, a planar ‘pawl; means for connecting -

said pawl to said ‘actuator for movement therewith and

pivotal movement thereon into and out of engagement

with 'said latch, and means-interconnecting said latch and

said pawl for pivotally displacing said latch and said-

pawl when said actuator is moved from said normal posi-
tion to engage said holding means with said frame and
to position said pawl for engagement with said latch when
said -actuator is moved away.from said latched "position
to thereby pivot said latch away from said frame to free
said actuator ‘for return to said -normal position; -and
means for disengaging said pawl from said latch- as said
actuator is returned to said normal position.

4. A switch actoating mechanism comprising; in com-
bination, an actuator mounted on and movable relative
to a frame member, means-for biasing said actuator to-
ward a normal position relative to said frame member,
a latch member pivotally connected to ‘said actuator for
movement therewith. and: for pivotal movement thereon
into and out of engagement with said frame;  holding
means on said latch member disposed ‘to engage said
frame member when said actuator-is moved from-. said
normal: position for holding said- actuator in a latched
position and against return to said normal-position, a pawl
pivotally connected to said actuator for movement there-
with and for pivotal movement thereon into and out of
engagement with $aid latch member, and means for dis-
placing said latch member and said pawl when said actua-
tor is moved from said normal position to engage said
holding means on said latch member with said frame
member and to move said pawl for engagement with said
latch member when said actuator is moved from said
latched position to thereby disengage said holding means
from said frame member to free said actuator for re-
turn to said normal position.

5. A switch actuating mechanism comprising, in com-
bination, an actuator mounted on and movable relative to
a frame, means for biasing said actuator toward a normal
position relative to said frame, a latch pivotaily connected
to said actuator for movement therewith and for pivotal
movement thereon into and out of engagement with said
frame, a pawl pivotally connected to said actuator for
movement therewith and for pivotal movement thereon
into and out of engagement with said latch, and means
for displacing said latch and said pawl when said actuator
is moved against said bias and away from said ncrmal
position to engage said latch with said frame to hold said
actuator against return to said normal position and to posi-
tion said pawl for engagement with said latch when said
actuator is again moved against said bias to thereby dis-
engage said latch from said frame and free said actuator
for return to said normal position.

6. A switch actuating mechanism, comprising, in com-
bination, an actuator mounted on and movable relative to
a frame, means for biasing said actuator toward a normal
position relative to said frame, first and second relatively
movable members connected to said actuator for move-
ment therewith, one of said movable members positioned
on said actuator to engage said frame when said actuator
is moved against said bias and away from said normal
position to hold said actuator against return to said nor-
mal vosition, means for baising said one member toward
engagement with said frame, and means for displacing the
other of said movable members, said other movable mem-
ber moving with said actuator into engagement with said
one movable member for engagement with said one mem-
ber when said actuator is again moved against said bias
and said other movable member operative, in accordance
with movement thereof with said actuator, to move said
one member out of engagement with said frame to free
said actuator for return to said normal position.

7. The combination of claim 6 including means for dis-
engaging said one member from said other member as
said actuator is returned to said normal position.
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8. A switch actuating mechanism comprising, in combi-.
nation, an actuator mounted on and movable relative-to
a frame, means for biasing said actuator-toward a normal
position relative to said frame, a latch, means for connect~
ing said latch-to said actuator for pivotal movement el
ative thereto into and out of engagement with said frame
and for limited-travel of said actuator relative to said latch
in the direction of movement of said actuator relative to
said frame, said Jaich disposed to engage said frame when -
said actuator is moved from said normal position and hold
said actautor in a latched position and against return to
said normal position, a projection on-said actuator so pesi-
tioned relative 1o said latch when said actuator is held in
said latched. position as -to limit the movement of said
latch to an amount insufficient to disengage ‘said latch”
from said frame, a pawl, means-for connecting said pawl
to said - actuator. for movement thefewith and pivotal
movement therson into and out of engagement with said
latch, -and means for pivotally displacing said-latch and.
$2id pawl -when said .actuator is moved from said-normal

" position to engage said laich with said frame and to move -

said pawl for-engagement with said latch latch when said:
actuator -is moved away from said -latched position: to:
pivot said latch away from said frame and free said actu-
ator for return to said normal position. -

9. A switch actuating mechanism comprising, in com="
bination, an actuator mounted on and movable r¢lative to
a frame, means for biasing said actuator toward a normal
position relative to said frame, a latch member pivotally -
connected to said actuator for movement therewith and-
for pivotal movement thereon, said latch member * dis‘
posed to engage said frame when said actuator is moved
from said nmormal position and hold said actuator in a
latched position against return to said. normal position,
means movable with said actuator and so positicned rel-
ative to said latch member when said actuator is in said
latched position as to limit movement of said latch to an
amount insufficient to disengage said latch member from
said frame, a pawl member pivotally connected to said
actuator for movement therewith and for pivotal move-
ment thereon into and out of engagement with said latch
member, and means for displacing said laich member and
said pawl member when said actuator is moved from said
normal positicn to engage said latch member with said
frame and to move said pawl member for engagement
with said latch member when said actoator is moved away
from said latched position to disengage said latch member
and said frame and free said actuator for return to said
normal position.

10. A switch actuating mechanism comprising, in com-
bination, an actuator mounted on and movable relative
to a frame member, means for biasing said actuator to-
ward a normal position relative to said frame member,
first and second relatively movable members connected to
said actuator for movement therewith, one of said movable
members positioned on said actuator to engage said frame
member when said actuator is moved against said bias to
hold said actuator against return to said normal position,
means disposed adjacent said one movable member when
said actuator is held away from said normal position to
limit movement of said one movable member relative to
said frame member and maintain engagement of said one
movable member with said frame, means for biasing said
one member toward engagement with said frame member,
and mean operative when said actuator is held away from
said normal position for displacing the other of said mov-
able members for engagement with said one member to
disengage said one member from said frame member when
said actuator is again moved against said bias to thereby
free said actuator for return to said normal position.

11. A switch actuating mechanism comprising, in com-
bination, frame means, an actuator movable into and out
of a normal positicn relative to said frame means, means
biasing said actuator toward said mormal position, latch
means supported on one of said actuator and said frame
means and arranged for selective engagement with the
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other of said actuator and frame means and operable when
said actuator is moved from said normal position to hold
said actuator in a latched position to prevent return of said
actuator to said normal position, means mounted on and
movable with said actuator for releasing said latch means
to free said actuator for return to said normal position,
and means carried by said actuator disposed adjacent said
latch means when said actuator is in said latched position
to limit movement of said latch means to prevent release
of said latch means while it is holding said actuator against
return to said normal position,

12. A’ switch actuating mechanism comprising, in com-
bination, an actuator mounted on and mevable relative to
a frame member into and out of a normal position, first
and second relatively movable members connected to said
actuator for movement therewith, one of said movable
members positioned on said actuator to engage said frame
member when said actuator is moved away from said
normal position to hold said actuator in a latched position
and against return to said normal position, means for
biasing said one member toward engagement with said
frame member, means operative when said actuator is
held away from said normal position for displacing the
other of said movable members for engagement with said
one member so that said other movable member is oper-
ative to move said one member out of engagement with
the frame member when said actuator is moved away
from said latched position to free said actuator for return
to said normal position, and means disposed adjacent said
one movable member when said actuator is held away
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from said normal position to limit movement of said one
movable member and maintain engagement of said one
member with said frame member.

13. A switch actuating mechanism comprising, in com-
bination, frame means, an actuator movable into and out
of a normal position relative to said frame means, latch
means supported on one of said actuater and said frame
means arranged for selective engagement with the other
of said actuator and frame means and operable when said
actuator is moved from said normal position to hold said
actuator in a latched position to prevent return to said
normal position, means connected with one of said actu-
ator and said frame means and operable in response to
movement of said actuator for releasing said latch means
to free said actuator for return to said normal position,
and means carried by said actuator and operative when
said actuator is in said latched position to limit movement
of said latch means so as to prevent release of said latch
means while it is holding said actuator against return to
said normal position.
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