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This invention relates to snap switches and is 
particularly applicable to switches having a Snap 
operating element of the leaf spring type. 
. In switches of the aforesaid type the leaf 
spring element is commonly formed to provide 
a contact carrying arm and a stressed operating 
arm which is movable into positions on opposite 
sides of the plane of the contact arm to effect 
snap movement of the latter in opposite direc 
tions between given extreme circuit controlling 
positions. In practice it has been found that 
such switches are open to various objections. 

. For example, it has been found that it is usually 
possible to manipulate the actuating mechanism 
of the switch in such a manner as to effect slow 
opening of the switch contacts. Also it has been 
found that if the actuating mechanism is op 
erated by a slow moving force, sufficient contact 
pressure is not maintained to prevent arcing up 
to the time the contacts are moved into open 
position. 
The present invention has among its objects to 

provide a snap switch having an improved leaf 
spring operating mechanism which overcomes 
the aforementioned objections. 
Another object is to provide an improved Snap 

switch of the aforesaid type which is exceeding 
ly simple, compact and rugged in construction, 
positive and reliable in operation and which can 
be readily manufactured and assembled at low 
cost. - 

Various other objects and advantages of the 
invention will hereinafter appear. 
The accompanying drawing illustrates certain 

embodiments of the invention which will now 
be described, it being understood that the emi 
bodiments illustrated are susceptible of various 
modifications without departing from the spirit 
and scope of the appended claims. 

In the drawing, 
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Figure. 1 is a longitudinal sectional view of a 

switch embodying the invention, the contact 
mechanism thereof being illustrated in one ex 
treme circuit controlling position; 

Fig. 2 is a similar view illustrating the contact 
mechanism in an opposite extreme position; 45 

Fig. 3 is a plan view of the leaf spring con- . 
tact element illustrated in Figs. 1 and 2; 

Fig. 4 is a sectional view on line 4-4 of Fig. 1; 
Figs. 5 and 6 are side elevational views of a 

modified form of snap switch mechanism em 
bodying the invention, and 

Fig. 7 is a plan view of the leaf spring contact 
element employed in the switch illustrated in 
Figs. 5 and 6. 
Referring to Fig. 1, the same illustrates the in 

vention in one form as applied to a snap action 
switch having a movable bridging contact ele 
ment which is mounted within an enclosing 
casing 2 comprising two elongated molded in 
sulating members and 4 which are arranged 
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One above the other and are secured together 
adjacent opposite ends by a pair of rivets 5. 
The opposing faces of casing members 3 and 4 
are provided with end to end recesses forming 
a rectangular opening 6 for receiving contact 
element f, and said contact element is provided 
with two pairs of cooperating stationary contacts 
- and 8-8, the former pair being mounted 
within opening 6 adjacent opposite ends of cas 
ing member 3, and the latter being mounted 
within said opening adjacent opposite ends of 
casing member 4. Also the casing members are 
provided with alined openings for receiving a 
reciprocable operating member 9 associated with 
contact element f. 
More specifically, each of the stationary con 

tacts 7 and 8 is provided with a terminal portion 
O which extends through an opening in its as 

Sociated casing member and is bent over to en 
gage the outer face thereof. Bridging contact 
element comprises an elongated leaf spring of 
rectangular shape having contact extensions 12 
formed on opposite ends thereof. Said leaf 
spring is slotted to provide a pair of spaced par 
allel side arms 3-3 which extend between the 
contact projections 2, and a pair of U-shaped 
flipper arms 4-4 which are disposed in op 
posed relation between said side arms. The open 
ends of flipper arms f4-14 are connected to the 
side arms 13-f3 by connecting portions 5-5 
and said flipper arms are slotted to provide a pair 
of Oppositely disposed operating arms 6-3 
which extend inwardly from the closed ends of 
Said flipper arms, 
The inner ends of operating arms 6 are spaced 

apart to receive an enlarged shank portion 8 
of rectangular shape on operating member 9. 
This shank portion has V-shaped notches 
formed on opposite sides thereof for receiving 
the opposing ends of operating arms 6 and is of 
such width that said operating arms are sub 
jected to compressive forces which effect bowing 
thereof with respect to their associated flipper 
arms 4. Operating member 9 is normally main 
tained in the position shown in Fig. 1 by a bow 
spring 9 which is interposed between casing 
member 4 and the shank portion 8. Also the 
closed ends of flipper arms f4-4 are normally 
held in engagement with a pair of stops 20-20 
formed on casing member 4 and are movable up 
wardly into engagement with a pair of stops 
2-2 formed on casing member 3. 
With operating element 9 in the normal posi 

tion shown in Fig. 1 the operating arms i S-S 
are bowed upwardly with respect to flipper arms 
4-4 to bias the outer ends of said flipper arms 
downwardly into engagement with their asso 
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clated stops 20-20. Also said flipper arms are 
bent downwardly with respect to the side arms 
f3-8 so that said side arms are stressed down 
wardly to yieldingly maintain the contact por 
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tions 2-2 in engagement with their associated 
stationary contacts 8-8. 
Upon initial downward movement of operat 

ing member 9 out of normal position the inner 
ends of operating arms 6 are moved downwardly 
with respect to flipper arms 4-4 to subject 
said flipper arms to an increased biasing force 
which tends to move the inner ends thereof 
downwardly from the positions shown in Fig. 1. 
Side arms 3-3 are thus subjected to an in 
creased downward stress to increase the pres 
sure of contact portions 2-2 on their associ 
ated stationary contacts -8. This increased 
contact pressure is maintained until the inner 
ends of operating arms - are noved into 
a position wherein the same are substantially in 
alinement with the connecting portions S-5 on 
the inner ends of flipper arms 4-4. At this 
point the stresses in side arms 3-13 effect up 
ward movemen' of the inner ends of flippor arms 
4-4 across the inner ends of operating arms 
B-?is. The compressive forces in operating 
arms 6 then act to effect snap movement of 
flipper arms 4 upwardly into engagement with 
their associated stops 2-2. 
Contact element is then positioned as shown 

in Fig. 2, the operating arms fs thereof being 
bowed downwardly with respect to their associ 
ated flipper arms 4 and said flipper arms being 
bent upwardly with respect to the side arms f. 
The side arms 3 are thus stressed in an upward 
direction to hold contact portions 2 in engage 
ment with their associated stationary contacts . 
Upon release of operating member 9 the same 

is returned to normal position under the action 
of spring 9 and during such return movement 
the aforedescribed operation of contact element 

is reversed to return said contact element with 
a snap movement into the position shown in Fig. 
1. In other words, upon initial return moves 
ment of operating member 9 from the position 
shown in Fig. 2 the inner ends of Operating arms 
6-6 are moved upwardly to subject the flipper 

arms to an increased biasing force which tends 
to move the inner ends thereof upwardly beyond 
the position shown in Fig. 2. to thereby subject 
the side arms 3 to increased upward stress. The 
pressure of contact portions 2-2 on stationary 
contacts 7-7 is thus increased and maintained 
until the inner ends of operating arms - are 
moved upwardly into a position wherein the same 
are substantially in alinement with the inner 
ends of flipper arms 4-4. At this point the 
stresses in side arms 3-3. effect quick down 
ward movement of the inner ends of flipper arms 
4-4 across the inner ends of operating arms 
6-6 to effect return Snap movement of Con 

tact element into the position shown in Fig. 1. 
From the foregoing it will be seen that the 

above described construction affords advantages 
particularly desired in a snap switch, namely 
that the actuating means is practically free of 
friction, that good contact pressure is maintained 
up to the point of Snap-over with the result that 
chattering of the contacts is avoided, and that 
it is impossible to move the operating arms 
into a dead center position with respect to the 
flipper arms 4 without Snap-over of the contact 
element . As is apparent, either of the sets of 
stationary contacts 7-7 or 8-8 may be omitted 
if desired. 
- Referring now to Figs. 5, 6 and 7, the same 
illustrate a modified embodiment of the invenu 
tion including a movable contact element 23 hav 
ing one end mounted upon a fixed terminal plate 
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24 and its opposite end movable between a pair 
of cooperating stationary contacts 2 and . 
The stationary contacts 2 and 2 may be 
mounted within one end of an enclosing cashing 
in the manner illustrated in Fig. 1, and the ter 
minal plate 24 may be mounted adjacent the op 
posite end of such casing. Contact element 8 
has a biasing spring 2 associated therewith and 
is movable against the action of said spring by a 
push button Operating member 2. 
As illustrated in Fig. 7, contact element 

comprises an elongated leaf spring which is 
slotted to provide a pair of spaced parallel side 
arms 29-29 which are connected by an end 
contact portion and also by a U-shaped flipper 
arm 3 having its closed end located adjacent 
Said contact portion. Also said contact element is 
slotted to provide an operating arm 2 which is 
located between the side arms 2 and is co 
nected at one end to the closed end of flipper 
arm 3. Side arms 29-29 are fixed to terminal 
plate 24 by a pair of binding screws 38. Also 
operating arm 32 is fixed to said terminal plate 
by a rivet 34 in a position wherein the same is 
Subjected to a compressive force which effects 
bowing thereof with respect to flipper arm 3. 
Spring 27 engages the under side of operating 
arm 32 at a point removed from terminal plate 
24 and push button member 28 engages the upper 
side of said operating arm at a point opposite 
Said Spring. 
Operating arm 32 is normally held in the po 

sition shown in Fig. 5 under the action of spring 
27 so that the same is bowed upwardly with re 
spect to the flipper arms 3 to bias the free end 
of said flipper arm downwardly with respect to 
side arms 29. Said side arms are thus stressed 
in a downward direction to maintain contact 
portion 30 in engagement with its cooperating 
stationary contact 25. 

During initial downward movement of operat 
ing member 28 out of normal position operating 
arm 32 tends to move the free end of flipper arm 
3 downwardly with respect to side arms 29 to 
increase the pressure of contact portion 3 on its 
associated stationary contact 25. This increased 
contact pressure is maintained until operating 
arm 32 is moved substantially into a dead center 
position with respect to flipper arm S. At this 
point the open end of flipper arm 3 is moved 
upwardly by the stressed side arms 29 into a po 
sition wherein operating arm 32 assumes a down 
wardly bowed position with respect to said flip 
per arm. . Flipper arm 3 and side arms 29 are 
thus Snapped upwardly into the position shown 
in Fig. 6 to move contact portion 30 into engage 
ment with its associated stationary contact 28. 
Upon release of operating member 28 the above 

described operation of contact element 23 is re 
versed. In other words, the operating arm 32 is 
moved upwardly under the action of spring 27 
and during initial upward movement of said op 
erating arm out of the position shown in Fig. 5 
the free end of flipper arm 3 f tends to move up 
Wardly with respect to side arms 29 to increase 
the pressure of contact portion 30 on its associ 
ated stationary contact 2. Upon upward move 
ment of operating arm 32 into a dead center po 
sition with respect to flipper arm 3 the open 
end of Said flipper arm is moved downwardly by 
the stressed side arms 29 into a position wherein 
said operating arm assumes an upwardly bowed 
position with respect to said flipper arm. Side 
arms 29 are then moved with a snap action into 

75 the position shown in Fig. 5 for reengagement 
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of contact portion 30 with its associated sta 
tionary contact 25. 
What I claim as new and desire to Secure by 

Letters Patent is: 
1. In a snap action switch, a movable contact 

element comprising a leaf spring punching 
formed to provide a U-shaped contact arm, a 
U-shaped flipper arm extending in the same di 
rection as said contact arm and having its ex 
tremities connected to the side legs of Said con 
tact arm, and an operating arm formed integrally 
with said flipper arm and extending from the 
closed end thereof toward the open end of said 
contact arm, said operating arm being stressed 
and being movable in opposite directions into 
bowed biasing positions on opposite sides of the 
plane of said flipper arm to effect snap move 
ment of said contact arm in opposite directions 
between given extreme circuit controlling posi 
tions through the medium of said flipper arm. 

2. In a snap action switch, a movable contact 
element comprising a leaf spring punching 
formed to provide a U-shaped contact arm, a 
U-shaped flipper arm extending in the Same di 
rection as said contact arm and having its ex 
tremities connected to the side legs of Said con 
tact arm, and an operating arm formed integrally 
with said flipper arm and extending from the 
closed end thereof toward the open end of said 
contact arm, means for supporting said contact 
element and for stressing said operating arm to 
effect bowing thereof with respect to said flipper 
arm, and means for moving said operating arm 
in opposite directions between bowed biasing 
positions on opposite sides of the plane of Said 
flipper arm to effect snap movement of said con 
tact arm in opposite directions between given 
extreme circuit controlling positions through the 
medium of said flipper arm. - 

3. In a snap action switch, a movable contact 
element comprising a flat leaf spring punching 
formed to provide a contact arm, an operating 
arm and a flipper arm, said flipper arm being 
connected at one end to said contact arm and 
the other end being free to move with respect to 
said contact arm, and said operating arm being 
integrally connected to the free end of said flip 
per arm and extending toward the opposite end 
thereof, and means for supporting said contact 
element and for holding the operating arm there 
of in longitudinal compression to effect bowing 
thereof with respect to said flipper arm, said op 
erating arm being movable with a Snap action in 
opposite directions between bowed biasing posi 
tions on opposite sides of the plane of Said flipper 
arm to effect snap movement of said contact arm 
in opposite directions between given extreme 
circuit controlling positions through the medium 
of said flipper arm. 

4. A snap switch comprising an insulating base, 
a U-shaped contact member mounted upon said 
base, said contact member having side legs and 
an end contact portion movable in opposite dil 
reactions between given extreme circuit control 
ing positions and having leaf spring operating 
parts including an operating arm and a flipper 
arm, said flipper arm being connected at one end 
to said side legs of said contact member, and the 
other end thereof being free to move with respect 
to said contact member and extending toward the 
end contact portion thereof, and said operating 
arm being integrally connected to the free end 
of said flipper arm and extending toward the 
connected end thereof, and means associated 
with said base for holding said operating arm in 
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6 
longitudinal compression to effect bowing there 
of with respect to said flipper arm and to also 
effect movement of said operating arm in oppo 
site directions between bowed biasing positions 
on opposite sides of the plane of Said flipper arm 
for snap movement of the end contact portion of 
said contact member in opposite directions be 
tween said extreme circuit controlling positions 
through the medium of said flipper arm. 

5. In a snap action Switch, a movable bridging 
contact element comprising a flat leaf Spring 
punching formed to provide two end contact por 
tions, side arms connecting said contact portions, 
two U-shaped flipper arms having their open 
ends connected to the mid-portion of Said Side 
arms and having their closed ends extending in 
the direction of said contact portions, and an op 
erating arm for each flipper arm, said operating 
arms each extending inwardly from the closed 
end of their associated flipper arm and being in 
tegrally connected therewith. 

6. In a Snap action Switch, a movable bridging 
contact element comprising a flat leaf Spring 
punching formed to provide end contact portions, 
side arms connecting said end contact portions, 
U-shaped flipper arms having their open ends 
connected to the mid-portion of said side arms, 
and an operating arm extending inwardly from 
the closed end of each of said flipper arms toward 
the open ends thereof, and an operating member 
therefor for insertion between and connection 
with the opposed ends of said operating arms, 
said operating member being of sufficient thick 
ness to effect bowing of said operating arms with 
respect to said flipper arms. 

7. A snap switch comprising an insulating base, 
a bridging contact member having two side arms 
connecting its end contact portions, a pair of Op 
positely disposed U-shaped flipper arms posi 
tioned between said side arms, said flipper arms 
having their open ends connected to the mid 
portion of said side arms and having their closed 
ends extending in the direction of said contact 
portions, an operating arm for each of said flip 
per arms, said operating arms being connected 
to the closed ends of said flipper arms and ex 
tending inwardly therefrom, an actuating men 
ber positioned between the inner ends of Said Op 
erating arms and in operable engagement there 
with, said actuating member being of sufficient 
thickness to effect bowing of said operating arms 
with respect to said flipper arms, and a pair of 
stops on both sides of said contact member, said 
stops being positioned for abutting engagement 
with the closed ends of said flipper arms when 
said contact member is in opposite extreme po 
sitions. 

ALLAN P. CHARBONNEAU. 
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