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SNAP ACTING SWITCH

Hugh J. Tyler, Jeannette, Pa., assignor to Robertshaw-
Fulton Controls Company, Richmond, Va., a corpera-
tion of Delaware ;

Application January 13, 1958, Serial No. 708,497
15 Claims, (Cl 200—67)

This invention relates to a snap acting mechanism
and more particularly to a miniature heavy-duty snap

acting switch in which a force is applied to an actuating

member in one direction to move a contact carrier in
an opposite direction with a snap action.

An object of this invention is to move the free end
of an actuated member in a snap acting mechanism in
two directions.

This invention has another object in that the free end
of an actnated member in a snap acting mechanism is
movable in a direction opposite to an applied force and
in a direction substantially perpendicular to the applied
force.

This invention has a further object in that the applied
force in a snap acting switch is utilized to maintain sub-
stantial contact pressure until the instant of snap over
and to produce a contact wiping action.

It is another object of this invention to apply a wiping
action force on the movable contact of a snap acting
switch without interfering with the contact pressure force.

It is another object of this invention to produce a
wiping action between the mating contacts in a snap act-
ing switch by transverse movement of the movable con-
tact arm.

An additional object of this invention is to construct
a snap acting miniature switch that is simple, economical,
compact, and capable of maintaining a minimum switch
differential while being responsive to a small operating
force. .

In carrying out this invention, the actuating member
and the actuated member of a snap acting mechanism
have free ends with portions that are interconnected by
resilient means so that movement of the actuating mem-
ber by an applied force movesthe resilient means beyond
an overcenter position causing the free end of the actu-
ated member to move with a snap action in a direction
opposite to the applied force. An operable connection
between portions of the other ends of the actuating mem-
ber and the actuated member causes the actuated mem-
ber to move in response to the applied force and supply
a wiping action to its free end in a direction substantially
perpendicular to the snap action.

Other objects and advantages of this invention will
become apparent from the following description taken
in connection with the accompanying drawings, wherein:

Fig. 1 is a longitudinal section view of a snap acting
switch embodying this invention showing the switch con-
tacts in their normal position with a minimum operating
force;

Fig. 2 is similar to Fig. 1 but showing the position
of the parts with an increased applied force;

Fig. 3 is similar to Fig. 1 but showing the position of
the snap acting mechanism as it moves through an over-
center position; )

Fig. 4 is similar to Fig. 1 but showing the position of
the contacts after the snap acting mechanism has. been
moved through its overcenter position;
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Fig. 5 is similar to Fig. 2 but showing the contacts in
their opposite mating position;

Fig. 6 is an exploded perspective view of the snap
acting elements shown in Fig. 1; .

Fig. 7 is a longitudinal section view of a modification
of this invention; _

Fig. 8 is a longitudinal section view of another modi-
fication of this invention;

Fig. 9 is a longitudinal section view of another modi-
fication of this invention; ’

Fig. 10 is a longitudinal section view of another modi-
fication of this invention; .

Fig. 11 is an exploded perspective view of the snap
acting elements shown in Fig. 10;

Fig. 12 is a longitudinal section view of another modi-
fication of this invention;

Fig. 13 is a longitudinal section view of another modi-
fication of this invention;

Fig. 14 is an exploded perspective view of the snap
acting elements shown in Fig. 13;

Fig. 15 is a longitudinal section view of another modi-
fication of this invention; ’

Fig. 16 is an exploded perspective view of the snap
acting elements shown in Fig. 15;

Fig. 17 is a longitudinal section view of another modi-
fication of this invention; and

Fig. 18 is an exploded perspective view of the snap
acting elements shown in Fig. 17. '

Referring more particularly to Fig. 1, a miniature
switch housing is indicated generally at 10, preferably
formed of a molded plastic or like dielectric material
and comprises a top member 12 (Fig. 17) secured to a.
base member 14 by any suitable means (not shown). A
pair of fixed contacts 16 and 18 are mounted in spaced
parallel relation on the base member 14 and extend
through a wall thereof to be electrically connected to
conventional lead wires. Movable contact means 20
comprising a pair of contacts. are secured to opposite
sides of a contact pressure lever arm 22 adjacent its free
end which is disposed in the space between fixed con-
tacts 16 and 18 for movement therebetween.

The contact carrying arm 22 is a generally rectangular
strip made of good conducting material, such as copper
or the like. As is illustrated in Fig. 6, arm 22 comprises
a mounting portion 24, a vertical offset portion 26 extend-
ing downwardly therefrom and a rigid actuated portion
28 having a rectangular opening 30. A shoulder por-
tion shown as an apertured tab 32 extends into opening
30 from the end thereof which is adjacent the movable
contact 20. The mounting portion 24 is secured to base-
14 (Fig. 1) in such a manner that the exposed end of
portion 24 protrudes from housing 10 on the side op-
posite the fixed contacts 16 and 18 and is adapted to
be electrically connected to a conventional lead wire.
The inner end of mounting portion 24 overlies a small’
ledge 34 of tapering cross-section formed as an integral
extension of base member 14 and defines an axis of
rotation for a purpose to be described hereinafter.

As is illustrated in Fig. 6, an inflexible strip 36 in the
form of a generally inverted U-shaped actuating lever
comprises a pair of spaced parallel arm members 38 being
joined at one end with a downwardly extending connect-
ing portion 40 and having at their opposite ends a pair
of downwardly extending leg members 42. The extrem-
ity of each leg member 42 is provided with a V-shaped
bearing notch 44 that serves as a pivot point. It is to
be understood that reference to a pivot point is to be
construed as including a pivot axis for the purposes of
this invention. The length of the actuating lever 36
is smaller than the strip 22 so that the pivot point 44 is
movable through the confines of the rectangular opening
30 relative to the strip 22; however, the length is such™



that the pivot point 44 extends stightly rearward of aper-
tured tab. 32 away from the movable contact 28. The
connecting portion 40 is fastened to the vertical offset
portxon 26 of the strip 22 by any suitable means, such as
rivets 46, to constitute a flexible hinge connection, indi-
cated generally at 48, between ‘the adjacent ends of strip
22 and strip 36.

A rigid toggle link, indicated generally at 56 in Fig. 6,
compnses a pair of spaced parallel arm members 52 hav-
ing a pair of knife edges 54 on one end and ‘being joined
at the opposite end by an arcuate portion 56 which has
an_apertured tab 58 on its inner periphery extending be-
tween and parallel to the arms 52. Toggle link stop
means 60 formed on the outer periphery of arcuate por-
tion 56 includes a pair of oppositely extending vertical
members 61 and 62 having a pair of lugs 63 and 64
extending perpendicularly of their respective ends. The
vertical members 61 and 62 are inclined slightly in-
wardly from the vertical to converge toward the plane
of the arms 52 and the tab 58.

In order to make an operablé connection hstween. the
free ends of the strips 22 and 36, resilient means in the
form of a tension coil spnng 66 1s meorporated with the
’r.hrough the apeltured tab 32 on the strlp 22 and 1ts oppo-
site end is hooked through the apertured tab. 58 on the
togele link 59. The size of the toggle link 50 is smaller
than the size of the rectangular opening 30. in which
link 50 moves relative to the strip.22. The link 56 is
disposed within the confines of the rectangular opening
30 with the knife edge 54 on one end engaging the V-
shaped notches.44 on the strip 36 for pivotal movement
therein and with the stop lugs 63 and 64 on the other end
engaging the respective lower and upper surfaces (Figs.
1 and.4) of that part of strip 22 which defines the corre-
Spondmg end of rectangular opening 39.

In the operation of the device illustrated in Fig. 1 an
operating force, indicated by the arrow 68, is applied to

the actuating lever 36. The arrow 68 is not to be con-

strued as a vector representing magnitude and direction
but only as an indication of the direction of the operating
force. A conventional push buiton and cross bar (not
shown) engaging lever arms 38 may be utilized for this
purpose as well as various other arrangements well known
to.those skilled in the art. The spring force of the yield-
able spring 66 is exerted on the free end of the actuated
-strip 22 whereby movable contact 20 is pulled down with
a contact force into mating: engagement with the. lower
fixed contact 18. .The spring force is a.lso exerted on
toggle link 56 Lendmg to rotate -the same- in a counter-
clockwise. direction. which : rotation is prevented by the
stop lug 63 engaglng an edge of the actuated strip 2%
and thus increasing the contact pressure force.

Fig. 2 illustrates the position of the operating elements
when the operating force has been increased. Such an
increase causes the pivot point 44 on lever 36 to move
downwardly to-its critical position where it lies in a
plane .coincident with the plane defined by the apertured
tab 32 and the end of coil spring. 66 hooked thereon.
At this critical position, thé spring: force tending to ro-
tate toggle link 50 is zero because the longitudinal axis
of the coil spring 66 is in alignment between and dis-
posed in a plane defined by the parallel toggle arms 52.

However, the end of coil spring 66 which is hooked on’
toggle - tab 58 is disposed in a plane beneath the plane:

of pivot point 44 so that the - movable contact 20 is still
being pulled downward into engagement with fixed con-
tact 18 and the contact pressure force remains substan-
tially unchanged from the conditions existing in Fig. 1.
The distance traversed by pivot point 44 from Fig: 1 to
Fig. 2.does not affect the contact: force since:the-tension
of ‘coil spring. 66 is not varied. Because of the rigidity

of toggle link 5@ any force exerted thereon by lever 36"

at the pivotal connection therebetween is transmitted to

the-stop means 60 where the horizontal component of-
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such force urges the vertical stop member 61 into en-
pagement with the edge deﬁnmg ‘the-corresponding -end
of rectangular opening 30 in strip 22 and the vertical
component further nrges stop lug 63 into engagement
with strip. 22 to add to the contact pressure force.

A further slight increase in the operating force 68

_causes toggle link 50 to rotate in a clockwise direction

to the position shown in Fig. 4 moving rapidly through
the dead center position shown in Fig. 3. In Fig. 3,
which represents the position of the elements at the .in-
stant of snap- Over, the -contact  force between contacts
18 and 20 is zero because the longitudinal axis of coil
spring 66, the toggle arms. 52, the pivot point 44 and the
apertured tabs 32 and 58 are disposed on the same hori-
zontal plane. During movement of :lever 36 from the
position shown in Fig. 1 to that shown in Fig. 3, a slight
movement of strip 22 to the left is effected by the flexible
hinge connection 48 so that movable contact 2@ is pro-
vided with a wiping action relative to the fixed contact-18.

Movement of toggle link 5¢ thirough the position shown
m Flg 3 and the- simultaneous movement of the coil
spring 66 through its over center position causes the
movable contact 20 on the free end ofstrip 22 to move
with a smap ‘action ina dlrectlon opposite to the direction
of the actuating force exerted by lever 36. As is'shown
in Fig, 4, the toggle connected end of coil spring 66 is
dlsposed above its actuated strip. connected end so thatthe
spring force exerted on the free end of strip 22 has a
direction that is reversed relative to Fig. 1 and the mov-
able contact 20 is held in engagement with the upper
fixed contact 16.

The apphed force 68, whlch is increased to effect the
snap dction. of movable contact 20, also prov1des the
movable contact 20 with a wiping actlon by causmg the
flexible hinge 48 to rotate clockwise about the axis of
rotation 34. This wiping action produces a self-clean-
ing effect on the contact surfaces and is also effective
as a shearing action to break a weld between contact sur-
faces that may have been formed during a previcus con-
tact makmg action, In the event a weld occurs; the
wiping action is prevented until the force tending to ro-
tate the flexible hinge 48 about the. axis of rotation 34’
is su.tﬁcrently great t0:shear the welded contact surfaces.

It is to be understood that the snap-acting elements
in Flg 4 could be retained in such.a position and the.
applied force 68 removed from the actuator lever. 36.
However, in describing this. invention, the snap- actmg
elements are returned to their ongmal position shown in.
Fig. 1 in response to the- decrease .of applied force 68
as would occur. in a- thermostatic device. Accordingly,
the operation of the snap-acting elements then proceeds
in reverse to the above described operation for Figs. 1-4;
thus, when the operating force is initially decreased, the
plvot point 44-returns to its critical position ‘as illustrated
in Fig. 5, which is similar to Fig. 2 except that the ele-
ments. are reversed. Further- decrease in the operating
force 68 causes the coil spring 66 to move from its
over. center posrtlon in Fig. 5 through its dead center

" position shown in Fig. 3 to.its original posmon shown in
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Fig. 1 with the movable contact 20 moving with a
snap action from the upper fixed contact 16 to the lower
fixed contact 18.

In the following descnptron of the various modifica-
tions of this invention, the same reference numerals will
be used to designate identical parts and reference nu-
merals with' the addition of 100 will be used tc designate
similar parts of the different. modifications. Thus, in
Fig. 7, the movable portion of a contact carrying arm
122 is provided - thh a rectangular opemng 130 that
is longer than the opemng 30 in_the previous modifica-
tion. An inflexible actuating léver 136 has a pair of
downwardly extending leg members 142, the extremities
of ‘which are connected by a perpendicularly disposed
cross tab 143. A toggle link-150 differs from the pre-
viously described link 50 -by having a larger length for
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c()operaﬁoﬁ W1th the fonger op'e,nin'g" 130 and By 'havihg an.

open V-shaped notch 155 on the free end of each of.its
pair of parallel arm members 152 (only one being
shown). - A tension coil spring 166 cooperates with- tog-
gle link 150 to form an operable connection between the
actuated and actuating members 122 and 136. One end
of ‘coil spring 166 is hooked on the tab 143 of the in-
flexible lever 136 and its opposite end is hooked through

the apertured tab 58 on the toggle link 150. The V-

shaped notch 155 on the free end of each arm 152 serves
as a pivot point for the toggle link 150 and engages the
strip 122 at that portion defining the forward edge of
the rectangular opening 130.

The modification in Fig: 7 operates in substantially
the same manner as described above for Fig. 1. It is to
be noted, however, that the lever connected end of the
vieldable spring 166 is movable downward in response
to-the applied force 68 on the actuating lever 136. Thus,

the pivot point 155 on the toggle link 150 does not move .

ufitil ‘snap action occurs. Furthermore, the stop lugs
63 and 64 are located a- greater distance from the free
end of the flexible strip 122-so-that the pressure exerted
against the strip 122 by the stop Iugs 63 and 64 does not
reduce the contact force between movable contact 20
and ifs ‘mated one of the fixed contacts 16 and 18.
Another modification shown in Fig. 8 includes.a flat
inflexible actuator 236 having one end pivotally mounted
at"235 and a pair of downwardly extending legs 242
(only one being shown) on the other end, the extremities
of -which' are provided with V-shaped bearing motches
244 which serve as a pivot point. A return spring 237
is-mounted in compression between an internal wall of
casing 10 and the undersurface of actuator 236. The
contact carrying arm 222 is similar to the arm 22 in
Fig. 1 except that the offsetting portion 226 extends
vertically upwardly from the mounting portion 24 which
is-located in a plane below the plane of the fixed contact
‘18. A flexible hinged connection 48 is formed by a
ibell crank lever 270 which is pivoted at 272 and has
come’ arm 274 engaging the undersurface of actuating
ilever 236 and another arm 276 engaging the vertical
sportion 226 of arm 222. As is illustrated in Figs. 1-3,
ithe flexible hinged connection 48 causes the wiping action
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-of movable contact 20 to be toward the left, whereas -

-the flexible hinged connection 48 in Fig. 8 causes the
wwiping action to be toward the right.

“Operation of the modification illustrated in Fig. 8 is
ceffected by a force 68 applied to actuating lever 236
«causing the same to rotate clockwise about pivot 235 so
ithat the pivot point 244 is movable in the same manner
:as previously described in connection with Fig. 1. Move-
ment of lever 236 also causes bell crank lever 270 to ro-
‘tate counterclockwise so that the flexible hinged connec-
tion 248 rotates clockwise about the axis of rotation 34.
"The results obtained by the snap acting switch in Fig. 1
are also obtained by the snap acting switch in Fig. 8
which utilizes separate elements that are readily con-
nected into a thermostatic element lever system. Fur-
thermore, this modification is readily adaptable for use
with separate elements so that the wiping action force
could be applied directly to contacts 16 and 18 for slid-
ing the same relative to contact 20.

Another modification is shown in Fig. 9 wherein an
inflexible actuating lever 336 is a generally U-shaped
solid .strip having a comnecting portion 40 on one end
and a leg member 342 on the other end. A tab 343 is
bent substantially perpendicularly from the free end of
the leg 342. A contact carrying arm 322 is provided
with a rectangular opening 33¢ which is smaller than
the previously described opening 30 in Fig. 1. An oper-
able connection between the free ends of the strips 322
and 336 includes a generally U-shaped rolling spring
366 having V-shaped bearing notches 365 and 367 on
r§$pect_ive‘ends of its leg portions; the notch 365 receives
the tab 343 on the strip 336 to serve as a pivot point
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therefor and the notch 367 engages that portion of ‘strip"
322 which defines the forward edge of the rectangular
opening 330. With spring 366 mounted in compression,
the movable contact 20 is moved with a snap action when
the applied force 68 causes the pivot point 365 to move
downwardly below the plane of the notch 367. A wiping
action of the contact 20 is effected by the strip 322 as
‘previously described by means of the flexible hinged con-
nection 48 which may also be utilized to function as a
return spring when the applied force 68 is removed.
Figs. 10 and 11 illustrate another modification of this
invention wherein the toggle link and resilient means move
between the actuating and actuated strips, which per-
mits manufacture of a very marrow switch mechanism
for a miniature housing. A contact carrying conductor
strip 422 (Fig. 11) has a free end carrying the movable
contact means 26 and a mounting portion 24 extending
perpendicularly from a vertical offsetting portion 26, as
previously described in connection with Fig. 1. In addi-
dition, solid strip 422 comprises a central horizontal por-
tion 428 with legs 427 and 429 extending vertically up-
wardly from opposite ends; vertical.leg 427 terminates in..
an outwardly extending horizontal portion 431 which is
joined to the vertical offsetting portion 26 and vertical.

95 leg 429 terminates in an oppositely outwardly extending.

horizontal portion which forms the free end of strip-422 "
containing the movable contact means 20. An aper-
tured tab 432 is struck out of the vertical leg 429 and
bent perpendicularly thereto to lie in a plane coincident
with the free end of the strip 422. The vertical legs
427 and 429 cooperate with the central horizontal por-
tion 428 to form an open-sided longitudinal recess in the
strip 422.

An actuating lever 436, as shown in Fig, 11, is a gen-
erally inverted U-shaped solid strip with a horizontal
member 438 having a downwardly extending connection
portion 40 at one end and a pair ‘of downwardly ex-
tending leg members 442 at its opposite end. The ex- .
tremities of legs 442 are provided with V-shaped bearing
notches 444 that serve as a pivot point.

A toggle link 450 is similar to link 50 in Fig. 1
except that stop means 460 comprises relatively short
vertical members 461 and 462 having  edges 463 and
464, respectively, to serve as stop lugs. The arm mem-
bers 52 are joined at one end to a straight portion 456
having a straight edge from which the vertical members
461 and 462 extend in opposite - directions to form a
T-shape. Counterclockwise rotation of toggle link 450.
about its pivot point 44 in the positién shown in Fig. 10
is prevented by stop edge 464 engaging the actuated’
" strip 422; clockwise rotation of toggle link 450 in a posi-

tion reversed to Fig. 10 is prevented by stop edge 463
engaging the actuating strip 436.

During the operation of the device shown in Figs. 10
and 11, the pivot point 444 is moved downward in
response. to the applied force 68 to the critical point
where pivot point 444 is aligned with apertured tab 432.
A further slight increase in the applied force 68 actuates
the toggle link 450 in a clockwise direction about the
pivot point 444 causing the coil spring 466 to move Tapid-
ly through a dead center position to an over center posi-
tion in which the stop edge 463 engages the undersur-
face of actuating lever 436, Because of the flexible
hinge 48, the applied force 68 which causes the movable
contact 28 to be moved in-a vertical direction with a
snap action, also causes the movable contact 20 to be
moved in a horizontal direction with a wiping action.
The vertical force is the vertical component of the force
exerted by spring 466 and the horizontal force is the
horizontal component of the force exerted by the flexible
hinged ‘connection 48 as described previously.

-Another modification illustrated in Fig. 12 comprises’
a narrow switch mechanism and reverses the positions
of a toggle link 550 and coil spring 566 from that de-

- scribed in Fig. 10, whereby the lever-connected end of
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coil spring 566 is movable relative to the pivot point -

for the toggle link 558. A contact carrying strip 522

is. constructed similar to the strip 422-in Fig. 11 excepi
that tab 432 is replaced with a V-shaped membeér 533
which forms a pivot point for the knife edges 554 of the
toggle link 550. .

An actuating lever 536 in the form of a generally in-

verted U-shaped solid strip has the -extremity of its -

leg member 542 bent outwardly into a tab-543. The
toggle link 559 is constructed in the same shape as link
450 in Fig. 11. Yieldable means in the form of a tension
coil spring 566 has one end hooked around tab 543
on the actuating strip 536 and an opposite end hocked
through the apertured tab 58 on- the toggle link 556.

The operation of the switch shown in Fig. 12'is simi-
lar to that previously described in connection with ¥ig. 7

except that the stop means 5§50 alternately engages the.

actuated and actuating strips 522 and 83§ as determined
by the alternate engagement of movable contact 20 with
fixed contacts ¥6 and 18, respectively. :

-Another modification of this invention is illustrated
in Figs. 13 and 14 wherein the actuated strip is disposed
within the confines of the actuating strip. The acinated

contact pressure lever arm 622 has a free end carrying

the movable contact means 20 and a mounting portion
24 extending perpendicularly from a vertical - offsetting
portion 26, as previously described in connection with
Fig. 1. The actirated strip 622 includes a rigid -actu-
ated portion 628 provided with a rectangular opening 639
that is longer than the opening 39 in Fig. 1. An in-
flexible -actuating lever 636 comprises a connecting por-
tion 46 and a pair of spaced parallel arm members 638
extending from the side edges thereof. As is illustrated
in Fig. 14, the parallel arm members 638 are disposed
in an edgewise manner, the upper edges of which are
provided with a cut-out portion 639 -along their upper
edges. . The free ends of arms €38 have upwardly ex-
tending leg members 642, each of ‘which is provided with
a V-shaped bearing notch 644 that serves as a pivot point.
The upper edges of spaced arms 638 are notched at 641
to receive ‘a bridge member 668 which applies an oper-
ating force to the actuating lever 636. .

A toggle link 659 comprises a pair of spaced parallel
arms 652 sloping downwardly from the forward edge of a
straight portion 656 and terminating in-knife edges 654,
Toggle link stop means 660 has.a vertical member 651
sloping downwardly from the rearward edge of the
straight portion 656 and being disposed for movement
within the slot 630." The ends of member 661 are pro-
vided with upper and lower cross pieces which serve
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plate-has a-downwardly sloping section 702 so that the.
two horizontal portions701.and 703 are offset from .eath:.
other. The rigid actuated strip 728 is secured to hori--
zontal portion 703 by -any suitable means such as rivets..
The vertical offsetting portion 726 is disposed along the:
side of strip 728 and is secured to an adjacent arm 738
of the actuating lever 736 by any suitable means such
as rivets. ‘'The connecting end 748 of the lever 738 is
horizontally disposed parallel to the mounting end. 724
and is secured thereto by any suitable means such as
rivets. In this modification, rigid portion 728, the -back-
up plate, offsetting portion 726, the lever connecting end:
749, and the mounting portion 724 are all made of good
conducting material, such as copper or the like, '
As is-illustrated in Fig. 16, a toggle link 750 is .similar
to link 650 in Fig. 14 and its vertical member 761 of
the stop means is bent intermediate its ends-so that -the
upper ‘stop - lug 763 and lower stop lug 764 are.in con-
vergent relation. o
The .position of the operating elements in Fig. .15 ‘are
shown to correspond to the position illustrated in Fig, L
the -operation: of the modification -illustrated -in ‘Figs: 13
and 16 -is similar to' that of the modification-in-Fig. 13
and the-flexible hinge connection 48 in both:such modi-
fications operate in -a-manner similar to that described
in connection with Fig. 1. ) )
Another -modification -is illustrated in Figs. 17 -and 8
wherein the toggle link -and resilient means -move be-
tween narrow .actuating ‘and -actuated strips, -which per~
mits manufacture of a very narrow ‘and.flat switch:mecha-.
nism for a miniature housing. A contact carrying-con-:
ductor -strip 822 has a free end carrying the movable
contact means 20 and a mounting portion :24 extending:
perpendicularly from .a vertical offsetting portion 26,-as.
previously ‘described in connection with Fig. 1. In addi-
tion, strip 822 comprises a central horizental : portion
828 ‘with legs 827 and 829 sloping upwardly from oppo--
site - ends thereof; ‘leg 8§27 -is joined to the offsetting.

- portion:26 and leg 829 is joined to the horizontal pertion
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as stop lugs; only lower lug 664 is shown in Fig. 14 -

and the upper stop lug 663 is similar to stop lug 763 in
Fig. 16,

<A generally L-shaped back-up plate has a vertical por-
tion 602 affixed to the rear of vertical offsetting portion
26 and a horizontal portion 603 with a facet 684. A
return ‘spring 637 encircles horizontal portion 663 and
is mounted in compression between the facet 604 and a
circular wall portion of base 14.

Operation of the modification illustrated in Fig. 13 is
similar to that previously described in connection with
Fig. 1, and the positions of the operating elements are
shown to-correspond to the position illusirated-in Fig. 2.

55

In Fig. 13, the upper stop lug engages the edges of strip -

622 which define the rectangular opening 630; when
movable’ contact ‘20 engages the fixed contact 16, the
lower stop lug 664 engages the undersurface -of - strip
622. Return action is -aided by the return spring 637
which abuts the flexible hinge connection 48.

- Another ‘modification is illustrdted in:Figs. 15 and 16,
and is shown -as ‘differing from the modification of Fig.
13 by sepatating the mounting portion 724 from -the
rigid- actuated strip 728.  As is shown in Fig. 16, the
offsetting portion 726-is -made integral with ‘the back-up

plate by “means ‘of ‘horizontal: plate 701. -The- back-up.
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which forms. the free end of  strip 822 containing the
movable contact means 20. An-.apertured tab 832 -is
formied-as a part of leg 829 and lies.in a plane-coin-
cident: with the free ‘end of strip 822. The legs 827

-and 829 cooperate with the central horizontal ;portion

828 to form a longitudinal -recess in the actuatéd:strip
822. The solid horizontal portion 828, as well as’its
correspondinig part.in all -previous -modifications, ‘s
formed -of any suitable -material to .prevent -buckling.
thereof and in Fig. 18, side:flanges 833 -are integrally
formed on each side of central:portion 828 and theitwo
legs 827 and 829 in ordeér to enhance the rigidity thereof.

An -actuating lever 836-has a pair-of spaced parallel
arms 838 joinéd “at one ‘end with-a downwardly ‘ex-
tending connecting portion 40 and bent at -an opposite.
end to form downwardly extending leg ‘members 842,
The éxtremity of each leg member 842 .is' provided with
a V-shaped bearing notch ‘that serves as a.:pivot point
844. The actuating lever 836 is also provided in.a:pre-
jection 841 which is engaged by a plunger 868 for:ap-
plying :an operating- force ‘thereto. '

A toggle link 850 s similar .to link 450 shown -in
Fig. 11 but has been: simplified by positioning an-aper-
ture ‘858 in the straight portion 856 and utilizing the-up-
per anid-lower edges thereof as upper and lower stop lugs
863 and 864, respectivély. ‘Thus, counterclockwise ro-
tation™of toggle link 850 about its pivot point 844 in-the:
position ‘shown in Fig. 17 1s pljevente'd by stop “edpe
863 engaging the central horizontal portion 828 of“strip
822; clockwise fotation of toggle link 850 in"a position
revérsed to Fig. 10-is prevented by stop edge: 864-en-
gaging the actuating lever 836. ‘ S _

“The flexible hinge connection 48 is. provided ‘with:an .
L-shaped - back-up plate having a -vertical : portion 802
affixed to the rear of offsetting-portion 26 .and a-horizontal
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portion 803 with a facet 804. A return spring 837 en-
circles horizontal portion 803 and is mounted in com-
pression between facet 804 and a circular wall portion
of base 14.

Operation of the device shown in Fig. 17 is similar
to that described in connection with Fig. 10, and the
positions of the operating elements are shown to corre-
spond to the position illustrated in Fig. 1.

Inasmuch as various changes may be made in the ar-

rangement and combination of parts and in the details

of ‘the constructions herein disclosed, it is intended that

the foregoing descriptions and drawings be interpreted

as illustrative and not in a limiting sense. ’
T claim:

1. In a snap acting mechanism, the combination com-
prising a strip having first and second oppositely disposed
ends, means including resilient means and forming an op-
erable connection with said strip adjacent the first end
thereof, actuating means operatively conmnected to said
first mentioned means whereby said resilient means is
movable in one direction past a dead center position caus-
ing movement of the first end of said strip with a snap
action, and the second end of said strip having a portion
operably fastened to said actuating means to form a
fiexible connection therebetween whereby the first end
of said strip is caused to move substantially perpendicu-
Iar to the snap action movement.

- 2. In a snap acting mechanism, the combination com-
prising an actuated element having a mounting end and
a movable end, an actuating element having opposite ends
respectively disposed adjacent the ends of said actuated
element, movable means including resilient means and
having one part operatively connected to one of the ends
of said actuating element for movement thereby and hav-
ing another part operatively connected to said actuated
element adjacent the movable end thereof whereby move-
ment of said first mentioned means by said actuating ele-
ment causes said resilient means to pass a dead center po-
sition to move the movable end of said actuated element
in one direction with a snap action, and the mounting
end of said actuated element having a connecting portion
operably fastened to the other end of said actuating ele-
ment whereby movement of the same causes the movable
end of said actuated element to move in a direction sub-
stantially perpendicular to the direction of such snap
action.

3. A snap acting mechanism comprising, an actuated
arm having a mounting end provided with a flexible con-
necting portion adjacent the mounting end and having a
free end provided with a shoulder portion adjacent the
free end, an actuating lever having a connecting end dis-
posed adjacent the said offset portion and a free end
provided with a pivot means, means including spring
means and havirg one part operatively connected to the
said shoulder portion and an opposite part operatively
connected to the said pivot means, said lever being mov-
able when force is applied thereto to move the said pivot
means beyond a critical position where the pivot means
is in alignment with the said shoulder portion so that said
spring means causes the free end of said arm to move
with a snap action in a direction opposite to the force
applied-to said lever, and the connmecting end of said
lever being fastened to the flexible connecting portion of
said arm so that when force is applied to said lever the
free end of said arm is also moved in another direction.

4. A snap acting mechanism comprising, an actuated
arm having a fixed end with an offsetting portion and a
free end with a shoulder portion, an actuating lever hav-
ing a connecting portion on one.end and pivot means
on an opposite end, a toggle member having connecting
means on one end and pivot means on an opposite end
engaging the pivot means on said lever, spring means
mounted in tension between the connecting means on said
toggle member and the shoulder portion on said arm,
said lever being movable by an applied force to move
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both pivot means beyond a critical position where the:
connecting means and pivot means on said toggle mem-:
ber are in alignment with the shoulder portion on said:
arm so that said spring means causes the free end of said:
arm to move with a spap action in a direction opposite
to the force applied to said lever and cause the said one
end of said toggle member to swing simultaneously with
the free end of said arm, and the offsetting portion of said:
arm being operably fastened to the connecting portion on
said lever whereby movement of the same causes move<
ment of the free end of said arm in a direction substan--
tially perpendicular to the snap action thereof. -

5. The combination as recited in claim 4 wherein said
toggle member is provided with stop means on the said
one end thereof to limit the swing of said toggle member.

6. In a snap acting mechanism, the combination com-’
prising; an actuating arm having a downwardly extending’
connecting portion on one end and a downwardly extend-
ing leg means on the other end, pivot means disposed on-
the extremity of the leg means; an actuated member hay-*
ing a mounting portion on one end, a'movable portion
with a free end and a vertical offsetting portion extending’.
upwardly-from the movable portion to the mounting por--
tion, an apertured tab extending from the free end of:
the movable portion toward the mounting portion; a tog- -
gle link having an apertured tab adjacent one ‘end and”
pivot means on its other end engaging the pivot means’
on the leg means of said actuating arm; resilient means:
mounted in tension between the apertured tabs on said’
toggle link and said actuated member whereby a spring . -
force is exerted on the free end thereof; said arm being
movable by an applied force to move both pivot means’
beyond a critical position for swinging said toggle link
and causing the spring force exerted on the free end of
said actuated member to reverse its direction with a snap
action; and, the connecting portion of said arm being-
operably secured to the vertical offsetting portion of said”
actuated member forming a flexible hinge whereby the"
same force applied to said arm causes the free end of
said actuated member to move in another direction. i

7. In a snap acting mechanism, the combination com-
prising; an actuating member having a pair of spaced par-
allel arms, a connecting portion extending downwardly ,
from one end of said arms, and a leg member extending
downwardly from each of the other ends of said arms,
a cross tab joining the extremities of each leg mem-
ber; an actuated member having a mounting por-
tion, a movable portion and a vertical offsetting
portion therebetween, a shoulder portion on said mov-
able portion disposed inwardly from the free end’
thereof; a toggle link having an apertured tab adjacent
one end and V-shaped bearing means on an opposite end
in engagement with the shoulder portion on said actuated ’
member and cooperating therewith to form pivot measns;
a coil spring mounted in tension between the apertured
tab on said toggle link and the cross tab on said actuating
member whereby a spring force tends to rotate said toggle
link about said pivot means; stop means on said toggle
link engaging said actuated member to prevent the rota-
tion of said toggle link whereby the spring force is exerted .
on the free end of said actuated member; said actuating
member being movable by an applied force to move the
cross tab beyond a critical position where it is in align-.
ment with said pivot means causing said toggle link to..
swing about said pivot means whereby the spring force .
exerted on the free end of said actuated member reverses
its direction with a snap action; and the connecting por-.
tion of said actuating member being operably secured to .

‘the vertical offsetting portion of said actuating member

causing the free end of said actuated member to move
in another direction in response to the applied force on
said actuating member.

3. In a snap acting switch, the combination comprising
an actuating lever being pivotally mounted at one end
and having a leg member extending downwardly from
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an<opposite end, pivot wieans disposed on the extremity
of:said leg member, an actuated member having a mount-
ifg portion, an offsetting portion extending from  the
mounting portion and a movable portion extending from
the offsetting portion tc a movable end, an operable con-
nection including a toggle link and a coil spring con-
nécted thereto mounted between said lever and said actu-
ated member with the toggle link engaging said pivot
means ‘on-said lever and.the coil spring connected to the
movable portion of said-actuated member whereby a
spring force is exerted on the movable end of said -actu-
ated member, said lever being movable by an applied
foree causing said operable connection to move the free
end of said actuated member with a snap action, and a
bell crank lever pivotally mounted with one arm being
movable by said actuating lever and another arm oper-
able to bias the offsetting portion on said actuated mem-
ber whereby the applied force on said actuating lever
pivots-said bell crank lever to move the free end of said
actuated-member with-a wiping -action.

- 9,.In a snap acting mechanism, the combination com-
prising an actuating member and an actuated member dis-
posed in- superlmposed relation, each of said members
havmg cormectmg portlons on opposue ends, a U-shaped
rolhng spring mounted in compression between the con-
nécting. portions on adjacent ends of said members where-
by a.force applied to-said actuating member moves said
spring through a dead center position subjecting said
actuated member to a snap acting-force, the other con-
necting portion -of said actuated member comprising ‘a
flexible portion, and the other connecting portion of said
actuatmg member being. secured to said flexible portion
whereby the same force applied to- said actuating mem-
ber subje.,ts said actuated member to a-wiping. force.

10. In a snap acting mechanism, the combination.com-
prising an actuating member having a connecting portion
on one end and pivot means on an opposed end, a re-
cessed actuated member havmg a movable end ‘and a
mounting portion on an opposite end, a vertical offsetting
portlon extending downwardly from said mounting por-
tion, a substaniially U-shaped portion extending between
the’ movable end and the offsetting portion, .an apertured
tab éxtending inwardly from the movable end, a toggle
link -having an aperiured tab adjacent one end and pivot
miediis ‘6n" an opposed end engaglm7 the pivot means on
said" actoafing member, 2 coil spring mounted in tension
with “opposed ends securcd respectively in the apertured
tabs on said toggle link and said actuated member whereby
a“spring force tends to swing said toggle link about .its
pivot migans, stop means on said toggle link engageable
with' the U-shaped portion of said actuated member to
preVent swinging of said toggle link whereby the spring
for' ¢ is transmitted to the movable end of said actuated

iémber, said actusting member being movable by an
force to move both pivot means beyond an aligned
position with the ‘apertured tab on said actuated member
catsing said toggle link to swing about its pivot means

to aposition where said st'op means engages.said actuating:’

riiémber whereby the spring force transmitted to’ the mov-
able end of said actuated member reverses its direction
with ‘a snap action, and the connecting portion of said
adtuating member being operably secured to the offsetting

portion of said actuated member forming a flexible hinge’

Whereby the movable end of said actuated’ member moves
a wxpmg ‘action ‘in Tesponse to the force applied to
‘dctuating member.

sai

11 In a snap acting mechanism, the combmatron ‘com-

prxsmg an actuating member having a connecting portion
on’ one ‘end and ‘a connecting tab on an opposite end,
a’recessed -actuated member having a movable end and
a‘nyounting portion -on an opposite end, a vertical “off-
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setting portion extending downwardly from -said mouit-
ing :portion, a substantially U-shaped portion extending
between the movable end and the offsetting ‘portion, pivet
means extending inwardly from the movable end of said
actuated member, a toggle link having an apertured tab
adjacent one end and pivot means on an opposed end
engaging the pivot means on said actuated member, a
coil spring mounted in tension with opposed ends secured
respectively to the apertured tab on said toggle link and
the connecting tab on said actuating member whereby
a spring force tends to swing said toggle link about its
pivot means, stop means on said toggle link engageable
with said actuating member to prevent swinging of said
toggle link whereby the spring force is transmitted .to the
movable end of said actuated member, said actuating
member being movable by an applied force to move its
connected tab beyond an aligned position with both pivot
means causing said toggle link to swing about its pivot
means to a position where said stop means engages the

U-shaped portion of said actuated member whereby the -

spring force transmitted to the movable end of said actn-
ated member reverses.its direction with a snap action,
and the connecting portion of said actuating member being
operably secured to the offsetting portion of said actuated
member forming a flexible hinge whereby the movable
end. of said ‘actuated member moves with a wiping action
in response to the force applied-to said actuating member.

12. Ina snap acting mechanism, the combination com-
prising an actuating lever and an actuated arm in super-
imposed. relation, means including resilient-means. oper-

atively connected between one pair of adjacent ends of

said lever and said arm whereby movement of said lever
causes. said resilient means to pass a dead center position
for moving said arm with a snap action in one direction,
and means connecting the other pair of adjacent ends of
said lever and said arm including a back-up plate hav-
ing a pair of horizontal portions offset from each other,
a vertical portion extending from one of the horizontal

_portions and being secured to the other end of said lever,

the other end of said arm being secured to the other of
the horizontal portions, and flexible mounting means. for
the said- other end of said lever whereby the movement
of said lever causes said connecting means fo transmit a
force for moving said arm in another direction.

13. The combination as recited in claim 2 wherein the
mounting end of said actuated element includes a back-
up plate having a horizontal portion, and a return spring
exerting a biasing force on said back-up plate and said
actuated element.

14, The combination as recited in claim 13 wherein

‘said actuating element is provided with a notched upper,

edge and a bridge member engages said notched upper
edge to apply an operating force to said actuating element.

15. The combination as recited in claim 13 wherein
said actuating element is provided with a projection en its

. upper edge and a plunger member engages said projection
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to apply-an operating force to said actuating element.
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