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{1 and 12 of conductive material.
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This invention relates to electric switching de-

vices and more particularly to snap actmn'

switches of the self return type. |
. An object of the present invention is to previde
a, novel switching mechanism having mechanical
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snap action accemplished by the stressing of resil-

ient members and in which contact bounce, here-
tofore characterlstlc in smtches of this type, is
obviated.

A further object is the provision of a snap
action switch employing a toggle mechanism in
‘which the linear motion developed by the toggle

‘mechanism is applied in the direction of move-.

ment of the switch contacts and in which the
toggle mechanism provides a lock against bounc-

ing of the contacts as they are rapidly engaged.
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Further objects and advantages will become ap-
parent when reading the following description in

‘connection with the aecompanymg dra,wmg
In the drawing,
Fig. 1 is a plan view of a switching device con-

structed in accordance with the prmcmles of the

present invention;

- Pig. 2 is a longitudinal sectlonal view of the
 switch shown in Fig. 1 and is taken on line 2—-2-
of Fig. 1;

- Fig. 3 is also a longitudinal sectional view of
the switch shown in Fig. 1 faken on line 2—2 of

20

- mounted one end of a member generally indicated
~at 26, which is one link of a toggle jeint.
25

Fig. 1, but showing the switch elements in dif-

ferent operative positions:

Fig. 4 is a right end or rear elevatmn of the
switch shown in Flg 1;

Fig. b is a transvel_se sectional view of the

switch shown in Figs. 1 and 2 and is taken on line
- 8—5 of Fig. 2

Fig. 6 is a v1ew of one of the toggle links shown'

apart from the switeh structure;

Fig, 7 is a fragmentary view of one of the
switch blades showing the notches therein into
- which one end of the toggle link shown in Fig.
- 6 is fitted. The view is taken on line T—T of Fig.

2 the toggle link itself being omitted;

‘Fig. 8 is a front end view of the other toggle
~link showing the notches therein info which is

fitted the other end of the toggle link shown in

- Fig. 6. The view is taken on line 8——8 of Flg 2
the togele link itself being omitted. -

In the illustrated embedlment of the pvesent

invention the structure includes a base member
However,;

10 preferably of a dlelectrlc material.
it may be of metal in which case suitable necessary
‘Insulators would be included. Mounted on base
- 10 near the left or front end are switch blades

The blades {1
and 2 are formed at right angles at their lower.

2

ends and are clamped between plates i3 and 14
respectively and the base {0. The switch blades
and plates are rigidly attached to the base by
rivets 15 and f8a. The rivets 18¢ are tubular
rivets internally threaded to receive screws (8b
which provide suitable terminal means for de-

tachably connecting conductors. The plate (3

‘has an upwardly formed portion {6 lying parallel
to the blade i1, in which is threadedly engaged

an adjustment screw {1, the projecting end of
which engages the switch blade {f. Suitably

attached to the upper ends of blades {1 and 12

are contact members I8 and {8 respectively. The
blades I1 and {2 are both resilient. The blade {2,
however, is substantially more resilient than the

blade {1 as is indicated by its relative thinness.

Also mounted on the base 18 and toward the
right or rear end thereof and attached thereto by
rivets 20, is a generally U-shaped frame generally

indicated at 21 having a base 22, side walls 23
and a-rear plate 24. There is a pivot 25 supported

in the frame side- walls on which is pivotally

- The
member 26 has a rearward metallic portion 27

formed as an inverted U, through the side walls

of which pass the pivot 25. The member 28§
also has a forward metalhe portion 28 which is
spaced from the portion 27 by a section of di-

-electric material 29. The forward portion 28 of

the link 26 is. therefere msulated frem the frame
21.

-~ The forward end of the link. portmn 28 is
formed downwardly as indicated at 30 and is
provided with notches 31 at its sides, as indicated
in ¥Fig. 8. The switch blade 12 is also provided

- with similar notches 3/a near its upper end just
- below contact 19, as indicated in Fig. 7. The sec-

40

- notches 33 and 34 at its ends.

and 3la espectwely

ond member or link of the toggle joint is indicated -
at 32 and is shown in detail in Fig. 6. The link
32 comprises a flat plate having wide shallow

The notches 33 and
34 are sufficiently wide to permlt freely spanning

~ of the switch blade 12 and the forward portion 30

of the link 26 at the base. of the notches 3f .

is inserted between the blade {2 and the pertlon

1] of toggle link 26 it is retained against move-

ment laterally or &Xlally relative to the blade {2

or link portmn 30 due to the mterleekmg notches

31, 3ia and 33, 34. The dimensional relations of

the notches and .the link 32 are such however |

- £0 permlt free rotation between the link 32 and

58

the blade (2 and link 32- a,nd the pertmn 30. ‘The

When the toggle Hnk 32
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link 82 is held in engagement longitudinally by
pressure of the resilient switch blade 12,

There is an upper stop 25 and a lower stop 36
formed as integral parts of the frame side walls
23 which extend, one above, and the other be-
‘low the toggle member 26 at the point of its In-
sulating portion 28.
thereby.limited. In its lowermost position the
link 26 rests on the lower stop 36 as indicated in
Fig. 2 and the short link 32 assumes the position

The rotation of link 2& is
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- while having some resiliency is su
to obviate any bouncing away from the contact
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substantially as shown in this view. When the -

link 26 is rotated clockwise about its pivot 23 to
the position shown in Fig. 3 wherein any further
clockwise rotation is arrested by stop 35, the toggle
links 26 and 32 approach alignment and the
resulting linear motion is imparted to the switch
blade {2 substantially in llne mth the d1rect10n
of movement of contact {8.

There is a2 multiplying arm 37 having a pair of
tongues 38 which engage a pair of notches 39 in
the upper end of the rear frame member 24
thereby pivotally mounting one end of the arm
37 therein. Supported in the vertical walls of
 the inverted U-shaped section 27 of the link
26, is a round bar 40 adapted to be engaged by
the other end of the multlplymg arm 317.
arm 37 may be provided with a rounded pro-
tuberance 4f on its under surface in order to
- provide point contact with any suitable switch
actuating member such as a rod 42 shown in
part in dotted lines, and the base {§ may have
~an opening. as -at 43 to admit the rod 42.

- In operation

When the switeh is in its normal retur ﬁed
‘position as indicated in Fig. 2 and an actuating
force is applied to arm 37 at 41 as by a rod 42, an

The
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is for all practical considerations acting between
the fixed pivot 25 and the contact 3. This ar-
rangement prevents the contact 18 from bouncing
back as it rapidly engages the contact {8 due to
the snap action,

It will be understomd that the switch blade fI
iciently rigid

19 when rapidly contacted therepny. It will also
be understood that the toggle links 26 and 32
are stopped just short of alisnment or dead center
by the upper stop 35 so0 as to permit the self re-
turn of the mechanism under the urging of the

resilient blade 2. -
18

The foregoing .description is intended to be
ilustrative and not limiting, the scope of the in-

vention being set forth in the appended claims.
I claim: |

-1. In a device of the class described, a pair of
spaced parallel switch ‘blades fixed at one end

and having attached at their free ends a pair of
normally spaced ccoperating contact elements,

both-of said blades being resilient but one of said
blades being substantially more flexible than the
other, a pair -of toggle links pivetally connected
at their inner ends, cne of said links having a
pivotal connection at its outer end with sald
more flexible blade, the other of said links being
pivoted at its outer end on a fixed pivot, said

tocele links being so arranged with respect to

said blade that a line through the centers of
their cufer pivots is substantially perpendicular
to said blade,-and stop means for limiting the ro-
tation of said toggle links in one direction o a
point slightly before dead center.
2. In g device of the class described, & base

- member, a frame member supported on szid base

initial degree of resistance to rotgtion of the

arm 37 and the toggle links 26 and 22 is en-

countered due to the yleldmg resistance of the

" blade (2 and the angularlty of the links 2% and
32 relative to each other. ~This degree of re-
sistance causes some flexing of the multiplying
arm 31. Energy is thereby stored. It will be

-understood that -either or both fthe link 2% and =

arm 27 may be constructed so as to flex suffi-
ciently under switch actuaiing pressure {0 store
up sufficient energy to pmmde a, suitable subse-
quent snap action. In the illustrated embodi-
ment however, the multiplying arm 37 is prefer-
-ably constructed so as to flex sufficienfly for this
purpose, while the link 26 is constructed so as
not to flex any appreciable amount.

As the initial resistance 1s overcome by the
actuating force and the arm 37 and links 2§ and
32 are rotated toward the position shown in
e, 3, the developed linear motion due o the
velative rotation of toggle links 26 and 32 will
“move the switch blade 12 and contact 12 toward
“the left or closed position. Also, as the 1links
26 and 32 are rotated and approach alicnment,
the rate of yieldably resisted linear motion de-
veloped by further rotation decreases rapidly
and the enercy.stored in the flexed arm 37 is re-

jeased to provide a snap action. It will be seen

“ that as the togele links 26 and 32 approach align-
ment they provide a non-yielding bar or strut
between the blade 12 and the pivot 25, which

strut is substantially parallel to the direction

of travel of the switch contact 8. It will also
be nﬂted that the point of engagement cf toggle
link 32 with blade 12 is immediately adjacent its
contact {9 so that flexing of the blade {2 be-
tween these points is negligible and the strut
~formed by the substantially- aligned tﬁggle links
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- member, a pair of spaced parallel switch blades

connected at one end to said base member and
carrying at their free ends a pair of normally
spaced cooperating contact elements, both of said

- blades being resilient-but one of said blades being

substantially more flexible than the other, a

pair of toggle links pivotally connected at their
-inner ends,

| one of said links having a pivotal
connection at its outer end with said more flex-

ible klade at a point on zaid blade near its free

outer end, the other of said links being pivotally

"~ supported in said frame member, said togzle links
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being so arranged with respect to said blade that
a line through the centers of their outer pivols
is substantially perpendicular to said blades, stop
means for limiting the rofation of said links in

one direction to a point just short of dead center,

and adjustment means for engaging said least

flexible blade at a point mtermedlately of its

ends.
3. In a device of the class described, a pair of

flexible switch blades lying substantially parallel

tc each other and in. spaced relationship, said

switeh blades being fixed at one end and having

attached at their free ends a pair of normally
spaced contact elemenis having suriaces ar-

raneged for abutting engagement, means for ad-

justing the normal spacing between said contact
elements comprising a threaded adjusting ele-
ment operatively engaging one of sald flexible

- blades at a point intermediately of its fength, a
toggle mechanism comprising a pair of toggle

links pivotally connected at their inner ends, one
of said links having a pivotal connection at its
outer end with the other -of said fexible blades

at .a point thereon closely adjacent said contact

elements, the other of said toggle links 'heing

pivoted at its outer end on a fixed pivot, said
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toggle links bemg SO errenged with respect to

of their outer pivots is substentmlly perpendicu-
lar to said blade, means for rotating one -of said

toggle links, and stop means for limiting the ro-

tation of said toggle: links in one direction to a
point slightly before dead center.
4. In a device of the class described, a pair of

* toward and away from said stationary contact
said other blade that a line through the centers

~element, said contact elements having surfaces

arranged for abutting engagement, resilient
means for urging said movable contact in a di-

rection away from said fixed contact, a toggle

mechanism comprising a pair of llnks pivotally

~ connected at their inner ends, one of said links

Iiexible switch blades lying substantially parallel

to each other and in spaced relationship, said

switch blades being fixed at one end and having

10

attached at their free ends a pair of normally

spaced contact elements having surfaces ar-

ranged for abutting engagement, means for ad-
Justing the normal spacing of said contact ele-

being operatively associated at its outer end with
sald movable contact, the other of said links
being pivoted at its outer end on a fixed pivot,

‘5aid toggle mechanism being arranged so as to ._
cause the movement of said movable contact

- toward said stationary contact as said toggle links

15

ments comprising a threaded adjusting element -

operatively engaging one of said flexible blades
at a point intermediately of its ends, a toggle
mechanism comprising g, pair of toggle links
pivotally connected at their inner ends, one of

said links having a pivotal connection at its

outer end with the other of said switeh blades at
a point thereon closely adjacent said contact ele-
‘ments, the other of said links being pivoted at

its outer end on a fixed pivot, said togele links

being so arranged with respeet to said other blade
that a line through the centers of their outer

pivot points is substantially perpendicular to

sald other blade, actuating means for rotating
one of said toggle links in a direction toward
alignment of said links, g resilient member be-
tween said actuating means and said link, and
stop means for limiting the rotation of said toggle
links in one direction to g pomt sllghtly before
dead center,

9. In an electric smtchmg device, g, resﬂlently
mounted stationary contact element a movable
contact element having a fixed path of movement
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are rotated toward alighment, and said toggle
links being arranged so as to be substantially
parallel with and substantially coineciding with
the path of travel of said movable contact element
when said links are aligned on dead center,
thereby to provide a non-yielding strut between |
said fixed pivot and said movable contact, actu-

- ating means for rotating said toggle links in one

30
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| _shghtly before dead center.
25 |

direction, and stop means for limiting the rota-
tion of said links in one direction to a point just
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