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My invention relates to switch operating mech-
anisms, and more particularly to operating means
for a plurality of switches of the snap-acting
type. :

It is a general object of the invention to pro-
vide a new and improved commen switch operat-
ing member for g plurality of snap-acting
switches.

It is a more specific object of my invention to
provide a common cperating mechanism for ac-
tuating substantially simultaneously a Plurality
of separate switches of the snap action type, and
barticularly of the type described and claimed in
my Patent 2,332,911, issued October 26, 1943.
Switches of the type shown in the aforesaid pat-
ent are commonly mounted in gangs for multi-
circuit control, Where sequential actuation of
such gang-mounted switches is desired, a plural-
ity of operating cams mounted upon a single op-

erating shaft provide g convenient actuating

means.

In certain instances, however, it is desired that
a plurality of gang-mounted switches of thig type
be substantially simultanecusly ‘actuated. The
use of a common manually actuated cam or de-
pressing bar for thig burpose is not entirely satis._
factory by reason of the fact that necessary man.
ufacturing tolerances in the switches themselves
result in unequal distances of travel between the
normal and over-center Dositions of the switeh
actuating buttons of the various switches. Fur-
ther inequalities are introduced in the mounting
of the switches adjacent a cam or bar. Thus, if a
plurality of switch actuating buttons are simul-
taneously moved by a single rigidq operating mem-
ber, such as a common cam or bar, it will pe
found that ordinarily sequential, rather than
simultaneous, actuation of the individual switches
is effected.

In accordance with my invention, I provide a
spring actuated operating member for simulta~
neously actuating a plurality of snap action over-
center switches, together with manual means for
loading the common spring actuated operating
member. The spring load of the commen oper-
ating member is opposed by the sum of the forces
of the overcenter springs of the individual
switches, and, also, by the automatic return
springs of the individual switches, if the switches
are provided with such springs. In operation, the
main loading spring stores sufficient energy so
that, as soon as any one of the snap-acting
switches operates, the increment of spring force
suddenly applied to the remaining switches is
great enough to immediately move all the re-
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maining switches overcenter. Thus, since the
operation of all remaining switches is automati-
cally -effected by the spring as soon as any one
switch goes overcenter, it is impossible to select
any position of the manually movable member in
which some switches have operated and some
have failed to operate, In this manner simulta-
neous operation of the switches at one definite
bosition of the handle is ensured.

My invention will be more fully understood and
its objects and advantages further-appreciated by
referring now to the following detailed specifica-
tion taken in conjunction with the accompany-
ing drawing in which Fig. 1 is a side view, partly
in section, of g plural switch actuating mecha-
nism embodying my invention; Fig. 2 is g front
view, partly in section, of the mechanism shown
at Fig. 1; and Figs. 3 and 4 are side and front
elevations, respectively, of another switch actuat-
ing mechanism embodying my invention in modi-
fied form, the side elevation of Fig. 3 being shown
partly in section,

Referring now to the drawing, and particularly
to Figs, 1and 2, I have shown a gang switch com-
prising a plurality of snap action switches |
mounted in four aligned groups externally of a
hollow tubular casing 2 of rectangular Cross sec-
tion. The casing 2 is brovided at each end with g
I2cessed head portion 3 arranged slidably to re-
ceive a handle membey or push button 4.

Each of the snap action switches | is prefer-
ably of the type deseribed and claimed in my
aforesaid Patent 2,332,911, and comprises an
overcenter spring (nct shown) and a rectilinearly

5 movable actuating member 5. In the form of the

bresent invention shown at Fig. 1, the switcheg
| are not provided with autcmatic return springs,
but instead each actuating member 5 is extended
entirely through the switch casing and out the
opposite side, as indicated at 5’ It will, of course,
be appreciated that my . present invention is not
limited in its scope to use in connection with
overcenter snap-acting switches of the type here
referred to by way of llustration, but that the
invention is applicable to other types of snap ac-
tion switches.

The push buttons 4 are rigidly connected to-
gether by a bolt 6 which basses through the in-
terior of the casing 2. Within the casing 2 and
slidably mounted upon the bolt 6, T provide a
Common movable operating member T having rig-
idly attached thereto and extending outwardly
therefrom at spaced intervals g plurality of
switch actuating arms 8, In the form of the in-
vention shown where four groups of switches are
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mounted around the outside of the casing 2, each
actuating arm assembly comprises four actuating
arms extending outwardly in quadrature relation
through suitable apertures 9 in the casing 2. The
arm 8 of the intermediate groups of actuating
arms extends between the actuating putton 5 and
the extension 5" of a pair of adjacent switches,
and each arm & cf each end group of actuating
arms engages the actuating members 5, 5’ of the
end switches of each aligned group of switches.
The actuating arms ate in close proximity to the
switch actuating members 5, 3, so that, in effect,
all the switch actuating members 5, B’ are con-
nected together and to the common operating
member T without any 1ost motion. ’

The switch operating assembly cf Figs. 1 and
2 ig completed by & pair of helical compression
loading springs {3 encircling opposite ends of the
through bolt § and interposed between the rigidly
connected push buttons & and the relatively mov~
able common actuating member 7.

Tor the purpose of explaining the effect of my
new and improved switeh gperating rmechanism
upon the actuation of the snap action switches
i, let it be assumed that the switeh actuating
members 5, 5 move ynequal distances between
their normal positions of stable equilibrium on
either side of their overcenter positions cf un-
stable equilibrivm. Ordinarily, this will be found
to be the case, since practical manufacturing
tolerances result in differences in operating travel
gufficient that if the commen operating member
7 is slowly moved, as by hand, it will be found
that it has a plurality of definite spaced positions
in which the switches (- operate sequentially,
singly, or in groups. In accordance with my in~
vention, however, it is impossible to effect such
sequential actuation of the switches f.

Tn operation, when one of the other of the push
puttons & is pressed {nwardly toward the casing
2, the assoclated spring {3 is compressed and
applies a spring loading to the common operating
member 1. The force of the spring 10 is applied
through the member 7 and the switch actuating
arms & to the actuating buttons 5, 5’ and is bal-
anced by the sum of the forces of the overcenter
springs in the switches {. Asthe operating mem-
ber 1 is moved under the influence of the spring
{9, all the switch actuating members §, 5 move in
unison toward their overcenter positicns of un-
stable equilibrium. As this movement progresses,
the overcenter spring forces opposing the force
of the spring {8 gradually diminish. At some
predetermined point in the movement of the
handle member or button &, the force of the
spring {08 is sufficiently great to move the com-
mon operating member T to such a position that
at least one of the individual switch actuating
members 5, 5’ reaches itg cvercenter position. At
this position, the longitudinal component of over-
center spring force of that switch or group of
switches falls rapidly to zero, so that an incre-
ment of force from spring 10 is suddenly applied
o the remaining switches of the gang. Since all
these switches are themselves relatively near to
their overcenter positions, the increment of
spring force thus applied is sufficient to produce
substantially instantaneous actuation of the re-
maijning switches substantially simultaneously
with the operation of the first switch to reach the
overcenter position. It will now be understood
that the loading springs 18 must be sufficiently
strong so they will not collapse completely when
compressed by the sum of the forces of the over-
center springs of n—{ snap action switches, where
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n is the total number of switches engaged by the
common spring pressed operating member. The
springs must also be sufficiently resilient so that
the expansion of the loading spring upon removal
of the force of the overcenter spring of one snap
action switeh is great enough to move the com-
mon spring pressed actuating member from the
position at which the first switch operates to that
at which the last switch operates.

It is important to observe from the foregoing
explanation thatb, when the common operating
handle or button reaches that position at which
the first of the gang of switches reaches its over-
center position, the operation of the remainder of
the switches is effected automatically by the
spring 10 and without any further movement
whatever of the manusal push button 4. Itis thus
evident that it is impossible to select any position
of the push button 4 in which some of the switches
{ will have operated and other of the switches
will have failed to operate.

At Tigs. 3 and 4, T have shown another embodi-
ment of my jnvention in which two oppositely
disposed gangs of snap action switches 1 are
alternatively actuated by & rotatable cperating
handle 12. Each of the switches {1 of Figs. 3 and
4 is provided with an individual automatic return
spring, and the gwitches are mounted in two op-
positely disposed aligned groups arranged so that
the actuating buttons 13 of each group of switches
face each other. The groups of snap action
switches §! are clamped between a base plate i5
and an end plate 13a by bolts t4. The base plate
15 is connected by studs 18 to a spaced parallel
pase plate 17 and the ctuds 16 extend beyond the
plate i1 to connect the entire switch assembly
to a suitable panel 13.

2 shaft 18 is rotatably mounted in bearings 20
and 21 carried by the hase plate 15 and the end
plate 1Ea, respectively. The rod 19 is positioned
centrally between the alighed groups of switches
i1 and in parallel spaced relation to the bolts 14.
One end of the shaft 3 extends through the base
plate 15 into the space between the plates {5 and
{7. Fixedly attached to the rod 19, I provide 2
common switch operating arm or member in the
form of a flat vane 22 arranged to engage one 0
the other of the oppositely disposed groups of
switch actuating buttons 3. A rotatable operat-
ing shaff 23 is fizedly connected at one end to
the operating handle {2 and rotatably mounted
within a journal 24 in the end plate 7. The other
end of the operating shaft 23 is hollow and is
journaled upon the extending end of the shaft
9. The operating shaft 93 carries a radial arm
24g having a pair of pins 25 and 26 extending
axially in opposite directions therefrom. A pin
27 ig mounted in. the end plate {7 for cooperation
with the movable pin 28, and a pin 28 carried by
the common switch operating arm 22 extends into
operative relation with the movable pin 25, At
opposite sides of the radial arm 24¢, the operating
shaft 22 is provided with a pair of helical torsion
springs 23 and 20 having upwardly extending
ends. The spring 33 is positioned so that its ends
lie upon opposite sides of the pins 26 and 27.
The spring 29 is positioned so that its ends lie
upon opposite sides of the pins 25 and 28.

Tt will now be observed that the torsion spring
3 normally maintains the pins 26 and 2T in
alignment thereby to center the operating shaft
23 and the handle (2. In this normal centered
position, the spring 29 also maintains the pins 25
and 28 in alighment and, since the pin 25 isin a
central position, the pin 28 and the operating
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arm 22 are normally maintained in g central Dpo-
sition, In operation, if the handle 12 is turned
to either one side or the other against the force
of the spring 30, the pin 25 on the operating arm
24a carries with it the pin 28 and the operating
arm 22 until the operating arm 22 engages one
of the aligned groups of switch actuating buttons
13. The operating arm 22 is temporarily stopped
by the opposing spring forces exerted upon the
actuating buttons 13 by the individual over-cen-
ter springs of the switches, Continued movement
of the switch handle 12, however, stresses the
spring 28 thereby to apply a spring load to the
common operating arm 22 yntij sufficient pres-
sure is built up to overcome the sum of the forces
of the overcenter springs and return springs in
the switches 1. It will be observed that, in this
operation, as in the operation of the device of
Figs. 1 and 2, the operating handle 12 must be
moved sufficiently to build Up enough force in
the spring 29 so that the common operating mem-
ber 22 is moved to the point where at least one
of the group of overcenter switches reaches its
position of unstable equilibrium. At this point a
portion of the load of the spring 29 is suddenly
transferred to the remaining snap action switches
thereby substantially instantaneously to actuate
the entire group of switches without any further
movement of the operating handle 12.

While I have shown and described only cer-
tain preferred embodiments of my invention by
way of illustration; many modifications will oc-
cur to those skilled in the art, and I therefore
wish to have it understood that I intend in the
appended claims to cover all
as fall within the true spirit and scope of my in~
vention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In combination, a plurality of Snap-acting
switches each including a movable actuating
member and a snap action spring, means secur-
ing said switches to a common support, a com-
mon operating member movable in one direction
to engage all said actuating members and move
said actuating members in unison, said switches
being so mounted upon said common support that
said actuating members effect actuation of said

such modifications °
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switches at irregularly spaced positions along the
path of travel of said common operating mem-
ber, and spring means for moving said operating
member in said one direction against the sum of
the forces of said snap-acting springs thereby
substantially simultaneously to actuate all said
switches,

2. In combination, a plurality of snap action
switches each including an overcenter spring and
2 movable actuating member, means mounting
said switches on a common support, a common
operating member arranged to move said actu-
ating members in unison in said one direction
thereby simultaneously to stress said overcenter
springs, said switches being so mounted on said
commen suppert that said actuating members ef-
fect operation of said switches at irregularly
spaced positions along the path of travel of said
common operating member, and means including
a resilient member for moving said common op-
erating member whereby operation of any one of
said switches so reapportions the load upon said
resilient member that sald operating member is
moved substantially instantaneously to actuate all
sald switches without further stressing said re-
silient member.

3. In combination, a plurality of snap action
switches each including an overcenter spring and
& movable actuating member, means mounting
said switches upon a common support, a common
operating member arranged to move said actuat.
ing members in unison in said one direction
against the sum of the forces of said overcenter
springs, said switches being so mounted upon said
common support that said actuating members ef-
fect operation of said switches at irregularly
Spaced positions along the path of travel of said
common operating member, g movable operating
handle, and an operating spring connected be.
tween said handle ang said common operating
member, said handle applying a spring loading to
said operating member so that upon overcenter
operation of any one of said switches said oper-
ating spring automatically effects substantislly
simultaneous and instantaneous operation of the
remainder of said switches without further move-
ment of said handle.

GEORGE M. HAUSLER,




