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9 Claims. (Cl 200—67)

This invention relates in general to snap action switches
and more particularly to a versatile and economical snap
action switch having improved contact wipe and reduced
contact bounce.

Basically the present invention is intended economically
to solve a number of problems relating to snap action
switches. These problems include the provision of con-
tact wipe, the elimination of contact bounce, the avoid-
ance of an electrical by-pass path being completed through
the snap action actuator member and the provision of
simple and economical means for adjusting the switch
‘blades.

It is, therefore, a primary object of the present inven-
tion to provide a snap action switch of improved design.

It is still another object of the present invention to
provide a more economical and versatile snap action
switch.

Other objects and features of this invention will become
apparent on examination of the following specification,
claims and drawing, wherein:

FIG. 1 is a side elevational view of the switch assem-
bly illustrating the snap acting assembly in cross-section
and the actuator partially broken away;

FIG. 2 is a top plan view of the switch assembly;

FIG. 3 is a front end view of the switch assembly;

FIG. 4 is a plan view of the actuator; and

FIG. 5 diagrammatically illustrates a modification of
the invention.

In the drawings, a snap action switch assembly is illus-
trated by the reference character 1¢. The switch assem-
bly comprises three cantilever type parallel spring blades
12, 14 and 16 mounted adjacent one end at spaced apart
positions in a conventional spring pile-up comprising the
insulators 18. The blades 12, 14 and 16 each have a
terminal portion 20 by means of which external elec-
trical connection may be established to the spring blades.
The insulators and blades are provided with aligned
apertures 22 in which screws 23 insulated from the
blades by means of insulators 24 may be inserted to
fix the pile-up in a desired position. = If desired, of course,
the entire pile may comprise an integrally molded unit
which is formed for also enclosing the assembly 10.

The center blade 14 may also be provided with a pair
of damper blades 25 illustrated by the dotted lines in
FIG. 1. The damper blades 25 are cantilever blades
mounted in the spring pile-up on opposite sides of the
center blade 14 but are shorter than the center blade.
The blades 25 project from the spring pile-up substan-
tially parallel to the blade 14 and are formed to exert
a desired damping effect upon the movement of the center
blade. This controls the force with which the contact
26 carried by the center blade engages either the contact
28 on the blade 12 or the contact 39 carried by blade
16. The damper blades 25 have the further function
of controlling the differential dimension, i.e. to widen or
to narrow the distance between the “up” actuated snap-
over point and the “down” actuated snap-over point.

The blades 12 and 16 extend beyond the end of blade
14 with the respective contacts 28 and 30 located between
the ends and in alignment with contact 26 carried near
the free end of blade 14. The contact 26 has a curved
or circularly shaped upper surface 32 adapted to engage

10

15

20

25

30

40

50

55

60

65

70

2

with a flat face 34 on contact 28 for providing improved
wipe in response to the movement of blade 14. The
contact 26 also has a flat face 36 for engaging a curved
surface 38 omn the contact 30 to provide the type of
pressure and movement which wipe away dust and pene-
trate an oxide layer that tends to form on the contacts.

As mentioned, the free ends of blades 12 and 16
extend beyond the end of spring 14. An aperture 40
is provided adjacent the free end of blades 12 and 16.
A generally rectangular actuator member 42 of insu-
lating material is inserted through the apertures 40 in the
blades 12 and 16. A snap acting assembly 44 connects
the actuator 42 to the free end of blade 14.

The actuator 42 has a back wall 46 with notches 48
therein adjacent opposite ends for engaging the edges
of respective apertures 40. Its front wall is provided
with a recess 49 from which a hinge element 50 projects
along the central horizontal axis of the actuator. The
hinge element 50 is a triangularly shaped projection
whose apex engages a similarly shaped recess 52 in the
hub 54 of a telescoping element 56 in the snap acting
assembly 44. This arrangement permits the telescoping
element 56 to pivot in either a clockwise or counter-
clockwise direction about projection 58 im response to
the downward or upward movement of the actuator 42.
The actuator 42 is also provided with vertical side wings
or flanges 58 to prevent lateral displacement of the
element 56.

The snap acting assembly 44 comprises in addition
to the element 56 another telescoping element 60 adapted
to engage over element 56. The element 60 has a hub
61 and the hub 61 is provided with a notch or recess 62
in which the free end of blade 14 seats. A helical spring
64 biases elements 56 and 58 apart and maintains the
free end of blade 14 under a desired degree of pressure
so that when the element 56 pivots about hinge 59, the
blade 14 is pivoted in the opposite direction about its
support. The blade 14 passes the snap-over point under
the influence of spring 64 which serves to hold the con-
tact 26 in positive engagement with either contact 28
or 30 depending on ‘which was the original position in
which the actuator 42 was placed.

Thus if the contact 26 is engaged with contact 28
and it is desired to alter its position so that it engages
with contact 30, the actuator 42 is moved either manually
or through some suitable mechanism such as a relay
armature in an upward direction. This causes the snap
acting assembly 44 to pivot about hinge 50 in a counter-
clockwise direction to pivot blade 14 in a clockwise
direction. This swings contact 26 from contact 28 and
when the snap-over point is passed, the blade 14 carries
the contact 26 into positive engagement with contact 30.
It will be noted that the actuator 42 is also biased against
the edge of apertures 40 by the spring 64 and that its
movement causes the blades 12 and 16 to bow about
the juncture of notch 48 and the edge of apertures 49.
This bowing causes blade 16 to be placed under tension
as the blade 14 moves towards it so that a more positive
engagement between contacts 28 and 30 occurs. To
re-engage contact 26 with contact 28 the actuator is
simply moved in the opposite direction from that
described to provide engagement between contacts 26
and 28 in a manner similar to that described for contacts
26 and 30.

It will be appreciated, of course, that the actuator 42
may be located in any one of a number of positions
with respect to the center and end blades for the purpose
of providing desired actuation points.

The rate or force with which the contacts engage is
important in controlling contact bounce. For this pur-
pose, the damper blades 25 are adjusted or formed as
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desired to restrain the rate of movement of the blade 14.
The damper blades 25 may be adjusted over a small in-
crement to provide a large change in the movement of
the blade 14. With reduced contact bounce a reduction
occurs in the slight opening and closing of the contacts
following the initial closure. This contributes to pro-
longing the total contact life and reduces the possibility
of malfunction in the circuits associated with the contacts.

It will be appreciated that the blade 14 may be made
to assume a neutral position without normally engaging
either contact 28 or 30, if desired, by either appropriately
forming the blades or by adjustment of the damper
blades 25. )

In the arrangement shown in FIG. 5, the telescoping
members are replaced by a solid member 78 of an elec-
trically insulating material. The member 7€ is provided
with a recess or notch 72 therein for engaging the free end
of the center blade 74 to permit relative pivoting therebe-
tween. The center blade 74 is otherwise similar to blade
14; however, the upper and lower blades 76 and 78 in-
stead of being straight as blades 12 and 16 are each ex-
tended and formed over to provide springlike extensions
80 and 82. These extensions engage a central recess 84
at the other end of the member 70 thereby to hold it
biased against the spring 74 while permitting relative
pivoting between the extensions 80 and 82 and the mem-
ber 70. Thus if either spring 76 or 78 is now moved, the
member 70 swings in the opposite direction about the ex-
tensions 80 and 82 to pivot the center blade 74 away from
the contact with which it is engaged and into engagement
with the contact carried by the other blade.

The foregoing is a description of an improved type of
snap acting switch whose inventive principles are believed
to be more fully defined in the appended claims.

1 claim:

1. A snap action swiich comprising a pair of spaced
apart cantilever springs, an insulating support for mount-
ing one end of each of said springs, an intermediate can-
tilever spring having one end mounted in said support and
being located between said pair of springs, a first contact
carried by said intermediate spring and additional con-
tacts carried by each of said pair of springs with said
first contact alternately engaging one of said additional
contacts, an actuator member formed of insulating ma-
terial and connected to the opposite ends of said pair of
springs, a pressure member having one end pivotally con-
nected to the opposite end of said intermediate spring,
and means pivotally connecting the other end of said pres-
sure member to said actuator member.

2. The switch claimed in claim 1 in which said pressure
member comprises a coiled spring.

3. In the switch claimed in claim 2, wherein said pres-
sure member comprises a pair of engaged telescoping ele-
ments for encircling said coiled spring.

4. In the switch claimed in claim 3, a hinge on said
actuator member engaging one of said telescoping mem-
bers.
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5. In the switch claimed in claim 1, a pair of flanges on
said actuator member for preventing the lateral displace-
ment of said pressure member.

6. A snap action switch comprising a pair of spaced
apart cantilever springs, an insulating support for mount-
ing one end of each of said springs, an intermediate
cantilever spring having one end mounted in said support
and being located between said pair of springs, a damper
means associated with said intermediate springs for con-
trolling the rate at which the other end of said intermediate
spring can move relative to said pair of springs, a first
contact carried by said intermediate spring and additional
contacts carried by each of said pair of springs with said
first contact alternately engaging one of said additional
contacts, an actuator member formed of insulating ma-
terial and connected to the opposite ends of said pair of
springs, a pressure member having one end pivotally con-
nected to the opposite end of said intermediate springs,
and means pivotally connecting the other end of said pres-
sure member to said actuator member.

7. The switch claimed in claim 6 in which said damper
means comprises a pair of cantilever blades having one
end mounted in said support on opposite sides of said in-
termediate spring.

8. A switch in accordance with claim 1 wherein the
means connecting the other end of said pressure mem-
ber to said actuator member comprises a hinge formed in-
tegrally with said actuator member,

9. A snap action switch comprising a pair of spaced
apart cantilever springs, an insulating suport for mounting
one end of each of said springs, an intermediate cantilever
spring having one end mounted in said support and being
located between said pair of springs, a first contact
carried by said intermediate spring and adidtional con-
tacts carried by each of said pair of springs with said
first contact alternately engaging one of said additional
contacts, each of said pair of springs including extensions
comprising return portions, said return portions being
joined together with the combined return portions forming
an actuator member for the switch, a pressure member
having one end pivotally connected to the opposite end of
said intermediate spring, the other end of said pressure
member being engaged with the joined ends of said re-
turn portions to thereby provide a second pivotal connec-
tion between said joined ends and said pressure member.
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