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1

This invention relates to g snap acting dev1ce
and more particularly to a snap acting switch.

An important cvject of the 1r1ve11t1en is the
DI‘OVISmﬂ of a shnap actmg device comprising a
minimum number of parts and easily adjusted so
as to provide a precision type switch at a mini-
mum cost.

Another object of the invention is the provision
of 2 snap acting device of the above character
having a novel construction wherein the pre-
travel and the overtravel movements may be
made to vary between mde limits by simple and

inexpensive changes.

Another object of the mventmn is the provi-

- sion of g snap acting device of the above char-

acter having novel means for mounting the
spring system wherein the device may be readily

changed from a manually reset type SPpring sys-
tem to a self-return type and vice versa by simple

adJustments

Another object of the invention is the prcwsmn
of & shap acting device of the above character
that is positive in its action and that is of a rela-
tively simple construction.

Other objects and advantages of the invention

will become apparent from the fcllowmg detailed
descrrptron taken in connection with the acccm-
panying drawings, in which—
- PFigure 1 is a side elevational view of a reset
type switch embodying the present invention and
showing the movable contact in engagement w1th
one of the fixed contacts:

Fig. 2 is a plan view of the switch shcwn in
Pigure 1:

Fig. 3 is an end view of the smtch shcwn in
Fig. 2;

Fig. 4 is a sectional view taken substantlally
along the line §4—4 of Fig. 2 showing the relation
of the parts with an actuating force applied to
the spring system:

Fig. b is a side elevation view smnlal to Flgure
1 showing the movable contact in engagement
with the other fixed contact, and -

Fig. 6 shows the invention embodied in a self-
return spring system.

Ref erring now to the drawmgs the invention
is shown embodied in s snap acting switch. In
general the latter includes a base or support i,
a spring .system 12 mounted on the base il and

having an end (3 movable between opposed posi-

tions with g snap action. 'The base 11 in the
embodiment shown is in the form of a generally

rectangular bases formed frcm any suitable m—.

Sulating material.
The sprmg system 12 mcludes spaced 1’851116131}
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ternsal ¢ircuit to the termmal 31.

2

tension membels !ﬁ anhd a resilient ccmpressmn

member (7. At one of their ends the tension
members I’ﬁ aré interconnected with one end of

the cempressmn member {7 to form the free end

13. Thé latter is, ih the embodiment sShown,

shaped to carry a mobile eontact 15 movable be-

tween spaced statlenary contacts or stops 18 and
i9 deﬁnmg the opposéed positions between which
the free énd I3 moves. As best seen in Fig, 4

the contact 18 is formed by a head of a rivet 21

extendmg through the base I{ and intércon-
nectéd with a termmal 22. The terminal 22
carries a scréw 23 for securing electric lead wires
of an external cireuit to the terminal. The con-
tdct 19 is formed by a Z-shapéd element 2% as

shown in Pig. 3 havmg a mcuntmg pcrtlcn 21

seciired to the base {1 as by a rivet 28 or the like

and a portion, defining the contact 19, held in
__'spaced relation to the contact I8 by a bridging

portion 29. The rivet 28 extends through the
base (1 and is connected with a terminal 31 on

'the cppcs1te side of thé base which likewise car-

ries a SCréw 32 threadably mounted on the ter-
iminial] for securmg eleetrlc lead wires of an ex-
At its outer end
34, the mountmg portlon 21 is 1nclmed at an angle
and is shaped 1o be. recewed in an aperture 35
formed in the baseé to positively hold the Z-shaped
member in fixed rélation on the base I1. |

The cppcsrte end of the compression member

IT is supported in a pivotal recess 317 fcrmed on
g leg 39 of g bracket 38. The latter may be in
the form of an inverted U-shaped member hav-
ing spaced legs 39 and 41. The bracket is
mounted on the base 11 by a pad 43 integral mth-
the lower eénd of the leg 41 and inclinad at an
angle thereto 4§ shown in Fig. 4. 'The pad 43 is
shaped to be attacheéd to the base | | by a rivet 44
passing through the pad, the base and a terminal
46 on the opposite side of the base. A screw 47T
Is carried by the terminal 46 for connectmg the
termingl with theé wirée of an external cireuit.
Preferably the bracket 38 is formed from material
which pomtwely maintains a pre-adjusted shape
but ‘which may be manually deformed to vary
the posﬂsrcn of thé récess 37 for & purpose pres-
ently to appear.

A resilient tang 45 in spaced relatron w1th the

- oppcslte end of the compression member |7 inter-
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connéects the étids of the tension members I$ op-
posite the end carrymg the contact 15. 'The for-
ward edge of the tang 45 is shaped to be received
in a pivotal receéss 48 formed in the cutwardly
dlsposed surface of the leg 41 of the bracket 38
and the reéarward édse extends outwa1d1y from
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the recess. In this instance the pivotal recess
48 and the pivotal recess 371 are disposed in a
plane passing batween the stops {8 and 9. The
leneth of the tang 45 may vary, depending upon
the particular application for which the device
ig being used as will be apparent hereinafter.

Figure 1 shows the components of the spring
system in one of its normal positions; that is,
the movable contact {5 engages the fixed contact
({9 and the spring system 12 is biased so that the
resultant force of the compression and tension
members urges the contact 15 into positive en-
gagement with the contact 19. To actuate the
switch shown in Figure 1 a force is applied at
some point A on the kotfom of the tang 43.
force is applied at point A, the free end of the
tang moves. In so moving the forces in the
spring system are such that the tang 43 and the
tension members {8 flex and store energy. Thus
with sufficient force applied at the point A por-
tions of the tensicn members 16 are carried or
flexed downwardly across the pivotal groove or
recess 37 for the end of the compression member
17. As soon as the tension members pass the
pivotal support for the compression members the
stored energy in the tension member and the
tang is operative to move the contact 15 between
the contacts 18 and {8 with a very rapid moction.
In other words when the tension members {§ are
flexed downwardly moving the tension centerline
across the compression centerline or through the
axis of maximum stress, the movable contact 13
moves from the contact 19 info engagement with
the contact I8 with a snap action and the re-
- sultant force of the compression and tension
members is reversed. The relative position of
the parts at the instant of actuation of the spring
system is shown in Fig. 4.

Fig. 5 shows the relation of the parts after the
movement of the contact i5 from engagement
with the contact 19 into engagement with the
contact 18. The tension members {6 are disposed
below the pivotal recess 371 for the compression
member |T and the contact 15 is positively urged
into engagement with the contact 18§. The ac~-
tuating force has been removed from the fang
45 and the latter and the tension members tend
to assume a position in which they are coplanar.
Where desired the tang 45 may be initially in-
clined at an angle with respect to the plane of
the tension meinber 6. In the latter case when
the force A is removed, tension members 16 and
the tang 45 will assume their initial position.

The operation of the switch in the reverse di-
rection in which the contact 15 moves from en-
gagement with the conftact 18 into engagement
with the contact 19, is substantially the same as
that described above except that the force is
applied to the top of the tang 45 and the move-
ments are made in the reverse direction to that
descnbed above.

From the above it is apparent that the point
A at which the operating pressure is applied to
the tang may be at any position from a point
adjacent the pivotal recess 48 to the extreme
outer end of the tang. It will also be apparent
that less movement of the member, applying the
force to the tang, is required to effect actuation
of the snap spring system when the poing A is
adjacent the pivotal recess 48 than when the
point A is adjacent the end of the fang. It is
therefore apparent that this construction can
be used for applications having widely varying
pretravel movements. It should also be noted
as the distance between the pivotal recess 48 and
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the point of application of the actuating force
increases the force required to actuate the spring
system decreases.

As soon as the spring system is actuated; that
is, as soon as the tang 45 has been moved &
sufficient distance to effect actuation of the
spring system any additional movement of the
tang 45 thereafter is overtravel movement. 'rhe
resiliency of the tang 45 permits considerable
overtravel movement depending on how far the
point A at which force is appilied is from the
pivotal recess 48. Thus, this switch may be used

in applications where the overtravel movement

varies over wide ranges. The movement difier-
ential also increases as the point of application
of force is moved outwardly from the pivotal
recess 48. Because the operating charactleristics

of this switch change considerably depending on

the location of the point A, it is evident that
this spring system has many applications and
can be operated by widely varying forces.

In Pig. 6 there is shown another embodiment
of the invention. This embodiment of the in-
vention differs from the construction shown in
Figs. 1-5 in that the pivotal recess in a brackes
55 for supporting the end of the compression
member 56 and the pivotal recess 53 supportiing

the tang 6 lie in a plane passing below the con-

tact carrving end of the spring in all positions
thereof. In other words, in Fig. 6 the arrange-
ment of the pivofal recess 84 is such as to pro-

vide a self-return spring. The dotted line show-

ing of the spring system in Pig. 6 illustrates the
position of tang 61 when displaced upwardly by
the operating force to urge the mobile contact
against the lower stationary contact 8. In the
full line position of Fig. 6 the spring system {2
is in a momentary position of unstable equilib-
rinm immediately after the upward operating
force on tang 61 has been removed and just be-
fore the mobile contact 16 returns under the self-
return action of the spring system to its normal
position in engagement with upper stationary
contact 51.

The above described constructmns are simple.
The component parts may be formed as stamp-
ings. Thus, the tension members, the compres-
sion member and the tang may be formed as a
single metal stamping from suitable resilient ma-
terial. This construction is easy to assemble,
disassemble and service.

I claim:

1. In a snap acting device, the combination
of opposed stops, spaced resilient tension mem-
bers interconnected at one end to form an end
free tp move between said stops with a snap
action, a compression member having one end
connected with said free end, means for pivotally
supporting the opposite end of the compression
member, a tang pivotally supported in fixed
spaced 1elat'fon to the pivotal support for the
compression member to form s snap sSpring sys-

~ tem having an axis of maximum stress, said tang

6o
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interconnecting the opposite end of the tension
members and being movable between opposed
positions, movement of the tang between said
pesitions effecting storage of energy in the ten-
sion members and flexing them through the axis
of maximum stress {0 move said free end between
said stops with a snap action.

2. In g snap acting device, the combination
of spaced tension members interconnected at one
end to form an end free to move between op-
posed positions, a compression member inter-

75 connected at one end with said free end, means
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supporting the opposite: énd of the compression
membpel; an €longated tang iriterconnecting op-
posite ends- of the tensioni members and extend-
ing in & direction away from fhe compréssion
member, and fixéd means Support ng ssid tang
In: spaced- relation to sdid support for said ¢om-
Pression riember to stress said tehision afnd coth-
pression nigmhers to define a sHap Shring system
having an axis of maximum stréss, said tang
being movable to move the tensiex members- to
nmove the tension centerlinie throtgh tlie axis of
maximum stress to actuate the smap sprifig §ys-

3. In a snap acting dévice, the combingtion
of a base, spaced stops mounted on said base
an inverted U-shaped bracket moiwrhted on said
base. in spaced relation to said stops comprising
spaced legs and a bridging portion interconnect-
Ing said legs; eéach of said legs having a recess
tormed on its outer facingz surface, a° compression
membper having an end free to move between
limits defined by said stops with a snap aétien
and an ‘end pivotally Teceived ih oneé of said
recesses, spaced tension meéifbers disposed on

opposite sides of said bracket and movable be- &

tween opposed positions, one end of said tension
members being interconnected with said free end
0f the compression member, and an elongated
resilient tang interconnecting the opposite end
of the tension members and pivotally received
in the other recess to stress the tension members
and compression members to define a, snap spring
system having an axis of maximum stress, said
tang being movable about its pivotal mounting
to store energy in itself and the tension members
to move the tension centerline about a, fixed point
and through the axis of maximum stress to ac-
tuate the spring system with g snap motion.

4. In a snap acting device, the combination
of a base, opposed stops, a bracket including
spaced legs and a bridging portion interconnect-
ing said legs, each of said legs having g recess
tormed on its outer facing surface, and one of
sald legs having a pad in side by side relation
with the base for securing the bracket thereon,
a compression member having an end free to
move between said stops and an end pivotally
received in one of said recesses, spaced tension
members disposed on opposite sides of said
bracket and movable between opposed positions,
said tension members being interconnected with
said free end of the compression member, and
an elongated resilient tang interconnected at an
end adjacent the compression member with the
opbosite end of the tension members and pivotal-
ly received thereat in the other recess to stress
said tension and compression members to have
a resultant forece urging said free end into en-
gagement with one of said stops, said tang being
movable about its pivotal mounting to move the
tension members to effect a reversal of said re-

sultant force acting on said free end to move the

latter out of engagement with one stop into en-
gagement with the other with a snap action.

0. The combination recited in claim 38 in which
said recesses are disposed in a plane passing be-
tween the limits.

6. The combination recited in claim 3 in which
sald recesses are disposed in a plane passing to
one side of the free end.

1. In a snap acting device, the combination of
a base, spaced stops, a bracket, having recesses on
opposite sides thereof, a compression member
having an end free to move between said stops
with g snap action and an end pivotally received

9,659,938

i ofié of §aid Tecésses, a restlient tensiof mein-

- Be¥ fovabie between oppdsed positions and ins
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terconheeted with said free énd of thé éompress
sfort member, & resilient tang corinected to the
opposite end of the tension memberi and pivotally
supported in the otheér vecess on Said bracket
i fixed spdced relationy from the pivetal mount:
ing fof" the coinpiéssion meniber to stréss thHé
conipression and tension: members fo define &
sndp Sprihg System having an dxis of maximiim

Stiess; §4id fatig beihg movablé about its pivotal

ii6iintig to Move he tension stress line through
the axis of maxXimum stress ahd storing eriergy

in the tetision efber o actuate the spring

system. -

& 'The eotribihation recited in ¢laim 7 in which

the Bracket is mahually deformablé to perniit

MeviHg oneé of the pivotal recesses with respect

to the otheér: L o
- 8. In & snap acting device, the combination of
spaced -stops, spaced resilient tension members
intercontiected at one énd to form an énd free
to move between said stops, a compréession mems
ber interconnected at otie end with said free end,
means supporting the opposité end of the com=
bression member, an elongated resilient tang in-
terconnecting the opposite ends of the tension
mempers, and means pivotally supporting said

tang in fixed spaced relation to said support for
said compression member to stress said tension

and compression members to define a shap spring
system having an axis of maximum stress, said
tang being movable in one direction in response
to the application of a force thereto to flex the
tension members in the opposite direction to
move the tension stress line about said fixed

\pivotal means through the axis of maximum

stress to move the free end between said opposed
stops with a snap action.

10. In a snap acting device, the combination of
opposed stops, spaced tension members inter-
connected at one end to form an end free to
move between said stops, a compression member
connected at one end with said free end, means
for supporting the opposite end of the compres-
sion member, a normally unstressed resilient
tang interconnecting opposite ends of the ten-
sion members, and means supporting said fang
in fixed spaced relation to said support for said
compression member to stress said tension and
compression member to have a resultant force
urging said free end into engagement with one

- of said stops, said tang being movable to move

. "_'{
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the tension members to effect a reversal of said
resultant force acting on said free end to move
the latter out of engagement with said one stop
into engagement with the other stop with a snap
action. |

11. In a snap acting device, the combination
of opposed stops, a resilient tension member and
& compression member interconnected at one end
to form an end free to move between said stops

‘with a snap action, means for pivotally support-

ing the opposite end of the compression member,
a tang connected to the opposite end of the ten-
sion member and pivotally supported in fixed

spaced relation to the pivotal support for the
compression member to form a snap Spring sys-
tem having an axis of maximum stress, said tang
being movable between opposed positions, move-
ment of the tank between said positions effecting
storage of energy in the tension member and
flexing the tension member through the axis of
maximum stress to move said free end between
said stops with a snap action.
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. 12. In a snap acting device, the combination
- of opposed stops, a resilient tension member and
a compression member interconnected at one
end to form an end free to move between said

stops with a snap action, means for supporting 5

the opposite end of the compression member, a
resilient elongated tang connected to the oppo-
site end of the tension member and pivotally
supported thereat in spaced relation to the sup-
port for the compression member to form a
snap spring system having an axis of maximum
stress, said tang extending away from its pivotal
support in a direction away from the free end
of the tension and compression members and
being movable between opposed positions, move-
ment of the tang between said positions effect-
ing storage of energy in the ftang and in the
tension member and flexing the tension member
through the axis of maximum stress to move
said free end between said stops with a snap
action. | |

13. In a snap acting device, the combination
of spaced stops, a tension member having an
end free to move between said stops with a snap
action, a compression member having one end

10
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connected with said free end, means for sup-
porting the opposite end of the compression
member, one of said members being resilient, an
elongafed resilient tang in spaced relation to the
said one end of the compression member con-
nected to the free end of the tension member,
said tang being movable between opposed posi-
tions, and means for supporting the tang ad-
jacent its connection to the tension member fo
form a snap spring system having an axis of
maximum stress whereby movement of the tang
between said positions moves the tension mem-
ber around the means supporiing the tang

through the axis of maximum stress to move

said free end from one stop into engagement
with the other with g snap action.
WILBERT A. MARTIN.
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