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This invention relates to switching devices
which are actuated with a snap action.

One of the main objects of the present inven-
tion is to design a small, compact, and unitary
snap action switch which is inexpensive to manu-
facture and efficient in operation,

A further object is to design a snap action )

switch of the self return type and completely
enclose the structure in an Insulating housing
having an actuating pin extending therethrough.
Another object is to provide a simple method
of changing this switch from & self return type
to a push-pull type by inserting a small addi-
tional spring inside of the cover. :
" Another object is to provide an open contact
switch lever which is rotated by means of g re-
silient actuating member and further to provide
spring means ac¢ting on the lever for over-com-
Densating the spring rate of the actuating mem-

ber to produce a snap action. The lever may

€arry one or more movsble contacts by means of
press back blades and in this case the spring
rates of the press back blades must also be over-
compensated by the spring means, . :

Still another object is to provide a switch of
the above type wherein means are provided for
adjusting the angle at which the spring means
€Xerts its force on the switch lever and also
means for adjusting the force exerted by the
spring means.

Another object is to provide a double throw
switch having two press back blades normally
having zero tension and
on rotation of the lever one of the blades starts
being pressed back just as all of the press back
has been relieved from the other blade. Thus
the two blades as |
tive spring rate and the switch can-be actuated
with a smaller driving force. ‘

These and other objects will readily become

apparenf as the following specification is read.

in the light of the accompanying drawing, in
which .

Figure 1 is a sectional view of a preferred em-

bod'ment of my invention, the section being taken
along the line {—{ of Figure 2.

Figure 2 is a,
along the line 2—2 of Figure 1.

Figure 3 is an elevation of a modified form of
my invention,

Figure 4 is a view of
and _

Figure 5 js a detail view ‘of a spring which
may be added to each of the modifications dis-
closed in the first four figures, : :

a further modification,
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Referring now to Figure 1 of the drawing, the
reference numeral {1 indicates an insulating base
in which are mounted g pair of stationary con-
tacts 12 and 14 which are in the form of sleeves
and have at their upper ends special contact sur-
faces. These sleeves screw threadedly receive
terminal screws 15 and 16, ,

A metallic frame 17 s mounted on the base
Il and is retained thereon by means of the sleeve
i8 which extends through a hole in the base and
also through a hole in the frame 17 and which is
turned over to secure the frame to the base mem-
ber. The frame |7 s provided with g pair of
arms 19 between which is mounted an axle 20.
Lever 21 is pivotally mounted on the axle 20 and
carries & bair of press back blades 22 and 23 by
any suitable means such as the rivet 24, Each
end of the lever 2{ is provided with a turned
down portion 25 provided with a hole through
which the ends of the bress back blades extend.
size as to permit the ends
of the blades a predetermined amount of move-

ment relative to the lever and the blades are ten-- -

sioned downwardly against the lower ends of the
lever. 'The press back blade 22 carries a con-
tact 26 which is adapted to cooperate with sta-
tionary contact 12 and the blade 23 carries con-
tact 21 which is adapted to cooperate with the
stationary contact 14, As seen in Figure 1 the
contacts {4 and 27 are in engagement and the
blade 23 has been pressed back. Contacts 26 and
{2 are separated and the end of the press back
blade is tensioned downwardly against the down-
wardly turned end 25 of the lever 28.

A stop 29 is mounted In the base for limiting
the rotation of the lever 2i in a counter-clock-
Wise direction as seen in Figure 1. Thus the lever
21 1s not pressing on the movable contact 27 and
the pressure between the contacts 27 and 14 is
determined by the tension in the press back blade
23. A similar stop shown.in dotteq lines in Fig-
ure 2 limits the rotation of the lever 21 in a clock-
wise -direction. If desired these stops may be
eliminated so that the engagement of the lever
with the contacts themselves limit the rotation
of the lever. This provides for a greater contact
bressure for a given switch actuating force but
with this-arrangement there is a greater tend-
to bounce as they come to-
gether. Therefore in the preferred emhbodiment
of my invention I employ the stops 29 to limit
the movement of the lever and reduce the tend- -
ency toward contact bounce, -

- The turned down end 25 of the lever is pro-
vided with g tongue 30 having a depression in"
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which one end of a toggle 31 seats. It will be
noted that the contact lever 2{ is symmetrical
about the axle 20. This is so the lever may be
assembled on the base without regard to which
end is which. The other end of the toggle 3|
seats in a depression in an L shaped leaf spring
32, the other end of which is adjustably con-
nected by means of the screw 33 with a horizon-
tally extending portion 34 of the frame I11. The
lower end of the leaf spring 32 in which the toggle 10
3| seats is biased toward the left as seen in Fig-
ure 1, and in this position of the parts it biases
the lever 21 for rotation in a counter-clockwise
direction thereby tending to hold the contacts 21
and {4 in engagement. 15

‘A resillent arm 38 is connected at one end to
an arm 37 on the frame 11 and its other end is
formed with a reduced portion which extends
within the slot 35 in the end of lever 21. The re-
duced portion of arm 36 forms shoulders which 2
bear on the surface of lever 21 to rotate the lever.
A cover 38 seats on the base {1 and forms there-
with a housing for the entire switch mechanism.
A pin 39 extends through an opening in the cover
38 and seats on the rounded projection 40 on the 25
resilient member 36. : .

When no external force is being applied to the
pin 39 the parts will assume the positions shown
in Figure 1. At this time the press back blade .
23 is attempting to rotate the lever 21 in a clock- 30
wise direction but this tendency is overcome by
the leaf spring 32 acting on the lever 21 through
the toggle 31 and holding the lever in the posi-
tion shown. In order to actuate the switch an
external force is applied to the pin 39 pushing it 35
downwardly. This force tends to bow the re-
silient member 36 and build up a force therein
until it is-sufficient to start the lever 2{ rotating
in a clockwise direction. As this rotation starts
it will be noted that the angle between the toggle 40
31 and the lever 2! changes in such & manner
that the effective force opposing rotation of the
tever 21 and exerted by the leaf spring 32 is de-
creasing. The rate at which this force decreases
must be so related to the spring rate of the re- 45
silient arm 36 that it decreases faster than the
decrease in the force exerted by the resilient arm
36 as this arm rotates the lever 21. It will also
be noted that as the lever 21 rotates, the press
back blade 23 straightens out and the force 50
exerted by this blade tending to rotate the lever
21 also decreases until the end of the press back
blade engages the end of the lever 21 at which .
time this force suddenly becomes zero. As the
lever 21 continues to rotate contacts 26 and 12 55
engage at which time the press back blade 22 is
being flexed and this flexure further opposes ro-
tation of the lever 2l. Therefore, in order that
the lever snap completely from one position to
the other, the force exerted by leaf spring 32 go
which resists rotation of the lever 21 must de-
crease at a rate greater than the combined effect
of the spring rate of the resilient arm 36 and the
effect of the press back in blade 23 being relieved
and the effect of picking up the press back blade 65
22. In.other words, the spring rate of the resil-
jent arm 36 must be such that when a force is
stored in this arm sufficient to start the lever 21
to rotate in a clockwise direction it must decrease
at a rate sufficiently low to continue to rotate the 70
lever 21 to- its-other position. This can only be
accomplished as long as the force exerted by the
leaf spring 32 resisting rotation of the lever de-
creases at a sufficiently rapid rate to over-com-
pensate the spring rate of the resilient arm 36, 156

(]

the press back blades 22 and 23 and to overcome
the effect of the initial tension in each of the
press back blades as the resisting force of blade
23 is reduced to zero and the resisting force of
blade 22 is picked up and increased from zero to
a value depending upon the initial tension of the
blade.

As set forth above the stop 29 limits rotation
of the lever 2f in a clockwise direction and at
this time the lever 21 has not passed over center,
or even up to dead center, with respect to the
toggle 31, This being the case the leaf spring
32 is still tending to rotate the lever 21 in a
counter-clockwise direction although with &
much smaller force than it was before the lever
2{ was rotated. At this time therefore there Is
still sufficient force being exerted by the resilient
arm 36 to hold contacts 26 and 12 in engagement
and to press back the blade 22. As the externa!
force on the pin 39 is removed to a point where
the resilient arm 36 cannot hold the lever 21 the
lever will start to rotate in a counter-clockwise
direction. As it does so the angle at which the
toggle 31 presses against the lever 21 is changed
to increase the rotative effect which the leaf
spring 32 has on the lever 21 and here again
this change must increase more rapidly than
the increase in resistive force due to the spring
rate of the resilient arm 36 and must also in-
crease at a rate sufficlently great to over-com-
pensate for the effect of the press back blades
22 and 23 so that once the lever 2{ starts to
rotate in a counter-clockwise direction the leaf
spring 32 will continue that rotation until the
lever has returned to its original position.

In order to properly adjust the switch a screw
43 is passed loosely through a hole in the base
11 and screw threadedly engages the frame 17
which Is biased upwardly. Rotation of this screw
will vary the position of the frame and hence
the lower end of the leaf spring 32 thereby chang-
ing the angle at which the toggle 3t engages the
lever 21. Also by rotating the screw 33 the force
exerted by the leaf spring 32 may be adjusted.
Adjustment ‘of this force will of course vary the
differential of the switch.

1t will be noted that this switch is a single pole
double throw switch having a common termineal
screw #4. The electrical connection is from the
terminal #4 through sleeve 18 to the frame 17,
arm 19, and through parallel paths through the
axle 20 or conductor 45 to the switch lever 21,
As the switch is oscillated back and forth the

" electrical connection is therefore alternately

from the terminal 44 to terminal {5 and from
terminal 44 to the terminal (6.

Figure 3 shows & modification of the switch
shown in Figure 1 in which the base 1f, frame
11, switch lever 21 and resilient actuating arm
36 are substantially the same as in PFigure 1.
In Figure 3, however, & bowed leaf spring 950
takes the place of the leaf spring 32 and toggle

31. The spring 50 seats in a depression §i in

the frame 17 and its other end engages directly
on the end of the lever 2{. In this modification
as the lever 21 is rotated in & clockwise direction
it passes over-center with respect to the spring
50. Therefore a return spring 52 must be pro-
vided for returning the lever 21 to its orlginal
position. In this modification the press back
blades 22 and 23 are under zero initial tension
and furthermore, as the lever 21 is rotated, the
press back in one blade is first gradually re-
Jieved and just as one contact is separating from
its stationary contact the other contact is just .
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engaging its stationary contact and the other -

press back blade is
sultant effect is that
act as a unit and have an effective constant
spring rate so that there is no sudden reduc-
ing of one force to zero and picking up a second
force acting in the opposite direction as there
Is in the modification in Figure 1. As a result
the spring 56 need not exert as great s force as
the leaf spring 32 and the actuating force for
the switch need not be as large.

Another difference between this modification’

and that of Figures 1 and 2 is that the lever is

belng tensioned, The re-
the two press black blades .

Imited in its rotation only by its engagemeny

with the movable contact after the press back
blade has been tensioned its limit. 1In other
words, in Figure 3 the contacts 27 and {4 are
in engagement and the left-hand end of the
lever 21 is resting on the upper part of the mov-
able contact 27, so that all of the forces which
went to produce the snap action are now taken
up in forcing the contacts together. Further-
mere, as the press back blade 28 is itself trying
to rotate lever 21, the actual pressure between
the contacts is greater
required to actuate the switch.

It is intended that the base {{ in Figure 3
shall be provided with 3 cover and actuating
pin the same as the switch in Figures 1 and 2.
As an external force is applied to the pin an
actuating force will be stored in the resilient arm
3¢ until the lever 2! starts to rotate in a clock-
wise direction. This rotation is of course initial-
ly opposed by . the spring 50 but as the lever
starts to rotate this
a rate sufilcient to over-compensate for the spring
rates of the resilient arm 38, the return spring
62 and the press back blades 22 and 23, Spring
58 will tend to maintain the contacts 26 and 12
in engagement after the lever 21 has been ro-
tated and therefore the return spring §2 must
exert sufficient force to overcome the effect ot
" the spring 58 when the tension in the resilient
arm 3§ has been removed. It will be understood
that as the lever 21 starts to rotate in a counter-
clockwise direction that the spring 50 will again
over-compensate the spring rates of the resilient
arm 86, return spring 52 and the two press back
blades to snap the lever 21 in the opposite direc-
tion.

Figure 4 fllustrates a third form. of my inven-
tion and comprises a stationary support 60 with
which the lever 61 has a knife edge engagement;
The opposite end of the lever 61 is engaged by a

toggle 62 which seats in 3 depression in g pivoted’

arm 83. The spring 66 biases arm 63 for rota-
tion in a direction to place a longitudinal com-
pressive force on the lever §i. The lever 6
carries a movable contact §5 by means of a press
back blade 66, the contact 65 cooperating with g
stationary contact §7. - When the lever 8{ ang
toggle 82 are aligned the contacts 65 and 67 are
in engagement but.the blade 66 has not been
bressed back. This is actually-an unstable posi-
tlon of the switch .as the lever 61 is snapped
between the two stops 68 and 83. 'The lever 64
is actuated by means of a resilient arm 19 which
is engaged by an actuating pin 71 similar to the
pin 38 shown in Figure 1.

“Assuming the lever 6 to be engaging the stop
68 it will be seen that the .effect of spring €4
through the lever 63 and toggle 62 is to oppose
rotation of the lever 8{.
external force to the pin 71 therefore stores
energy in the resilient arm 78 until it exerts g

than the external force .

opposing force decreases at .

The application of an-
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in conjunction with spring
also compensate the spring
blade §6.

At this time the effect of spring 84 ig to tend to
hold the lever 6 in engagement with the stop
65. Hence the return spring 72 must have suffi-
clent strength to start the lever g rotating in
the obposite direction against the force exerted
by spring 4 when the pressure on the resilient
arm 1¢ is relieved by the pin 71, As the lever 8
starts to rotate in a counter-clockwise direction
the change in angle between the toggle 82 and
lever 8! again over-compensates - the various
spring rates to cause the lever to snap into en-
gagement with the stop 886 and separate contacts

Figure 5 discloses-g simple manner In which the
Snap switches of all three modifications describeq
may be changed from switches of the self return
type to switches of the bush-pull type, In the
modification shown in Figures 1 to 4 the switch
is actuated in when the pin 3¢ is
opposite direction when the

soteh 11 is shown in the outer end of pin 39
50 that it may be engaged by any suitable &ctuat-
ing member by which it may pe both pushed ang

. bulled.:
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Reference is made to the copending applicatioh
of Carl G. Kronmiller Serial Number 308,005 filed

claims and Dot by the specifie embodiments dig-
closed herein,

I claim g5 my invention:

1. In g device of the character described, g
pivoteq lever, a movable contact carried thereby,
a stationary contact, SPring means exerting g
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rate said contacts, & resilient arm engaging sald
lever, means for building up a force in sald arm,
sald last named force being of sufficlent. magni-
tude to rotate sald lever against the action of
said spring means and hence reduce the angle
between the direction of sald force and said lever,
the reduction in the angle at which said spring
means exerts its force over compensating the
spring rate of sald resilient arm, and means limit-
ing the rotation of sald ‘lever to prevent the
direction of application of force by sald spring
means ever being aligned with sald lever where-
by said spring means is operative to return sald
iever to its original position upon & reduction of
the force applied to sald arm. i

9. In a device of the character described, a
pivoted lever, & resilient biade mounted on sald

iever, a movable contact carried by the free end.

of sald blade, 8 stationary contact mounted for
with sald movable contact, spring
means exerting 2 compressive force on sald lever,
the direction of said £

peing at an angle of
less than 45° with respect to sald lever and such
as to tend

to separate sald contacts, and a re-
sliient member for rotating said lever against the
action of said spring means and hence reduce
the angle between the direction of sald force
and said lever, said rotation causing such a re-
duction in the angle at which sald spring means
exerts its force on said lever that the spring rates
of both said resilient member and sald blade
are over compensated
engage with a snap, said contacts acting to lmit
the rotation of said lever, said blade acting in &
direction to reverse said lever.

3 In a device of the character described, &
movable member, & resilient blade mounted
thereon, & movable contact carried by the free
end of said blade, & stationary contact, said con-
- tacts being in engagement at & first position of
sald movable member and separated at & second
position of sald member,
s compressive force on sald member, the direc-
tion of said force being &t an angle of less than
45° with respect to sald movable member, sald
force constantly tending to move sald member to
one of its positions throughout the entire move-

: _ and resilient means for
moving said member against the force exerted by
said blasing means and hence reducing
between the direction of said force and said mov-
able member, said change in angle over com-
pensating the spring rate of said resilient means
and blade to cause said member to move from
one position to another with a snap action.

4. In a device of the character described, &
lever pivoted at & mid point, a movable contact
carried by said Jever on each side of sald mid
point, & pair of stationary contacts mounted for
cooperation with - sald movable contacts, spring
means exerting & compressive force on sald lever
at an angle of less than 45°, said force tending
to close one pair of contacts and separate the
other pair, and
said lever against the force exerted by sald spring
means, sald rotation causing a reduction in the
angle at which said spring means exerts its force
on said lever whereby the spring rate of said re-
silient member is over compensated and the lever
moves with a snap action to separate one pair
of contacts and close the others, engagement of
one or the other of said pairs of contacts limit-
ing the rotation of said lever whereby substan-
tially all of the force which causes the lever-to
snap, acts to hold the contacts in engagement.

to cause sald contacts to,
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. exerts its force on said lever that
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5. In & device of the character described, &
plivoted lever, & resilient blade mounted on.sald
jever, a movable contact carried by the free end
of sald blade, & stationary contact mounted Ior
cooperation wth said movable contact, spring
means exerting a compressive force on said lever
at an angle of less than 45°, sald force tending
to separate sald contacts, a resilient member for
rotating sald lever against the action of sald
spring mesans, said rotation causing such a re-
duction in the angle at which sald spring means
the spring
rates of both sald resilient member and said blade
are over compensated to cause said contacts to
engage with a snap, said blade acting in a direc-
tion to reverse said lever, and stop means for
limiting rotation of sald lever whereby the pres-
sure between the contacts 1s determired by the
blade only. ’

6. In a device of the character described, &
lever pivoted at 2 mid point, & pair of resilient
blades mounted on sald lever with their free
ends on opposite sldes of said mid point, movable
contacts carried by the free ends of said blades,
said resilient blades being so arranged that when
said lever is rotated in one direction one of sald
blades Is pressed back and therefore tensioned,
and when the lever is rotated.in the opposite
direction the other blade is pressed back and
tensioned, stationary contacts, spring means ex-
erting & -compressive force on said lever at an
angle of less than 45° and such as to tend to hold
one pair of contacts closed and the other pair
open, and 8 resilent member for rotating the
lever against the action of said spring means and
hence reducing the angle between the direction
of said force and satd lever, the arrangement
peing such that just as the tension of one of sald
blades is relieved the tension of the other blade
starts to become operative whereby the two
blades as a whole have a substantially constant
effective spring rate as said lever is rotated,
rotation of sald lever causing such a reduction
in the angle at which said spring means exerts
its force on sald lever that the spring rates of
said resilient member and said blades are OVer
compensated.

7. In a device of the character described, &
jever pivoted at a mid point, a pair of resilient
blades mounted on sajd lever with their free -
ends on opposite sides of said mid point, mov-
able contacts carried by the free ends of said
blades, sald resilient blades belng so arranged
that when said lever is rotated in one direction
one of said blades is pressed back and therefore
tenstoned, and when the lever is rotated in the
opposite direction the other plade is pressed back
and tensioned, stationary contacts, spring means
exerting a compressive force on said lever at an
angle less than 45° and such as to tend to hold
one palr of contacts closed and the other pair
open, and & resilient member for rotating the
lever against the action of said spring means, the
arrangement being such that just as the tension
of one of said blades is 1elieved the tension of
the other blade starts to become operative
whereby the two blades as a whole have a sub-
stantially constant effective spring rate as said
lever is rotated, rotation of said lever causing
such a reduction in the angle at which said spring
means exerts its force on said lever that the
spring »l;ates of said resilient member and sald
blades are-over compensated, engagement of said
contacts limiting the rotation of the lever in each
direction whereby substantially all of the force
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which causes the snap action, acts to hold the
contacts in engagement, - :

8. Ini & device of the character described, &
lever pivoted at & mid point, a pair of resiilent
blades mounted on said lever with their free ends
on opposite sides of sald mid point, movable
- contacts carried by the free ends of said blades,
stationary contacts, spring means exerting a
compressive force on sald lever at an angle of
less than 45° and such as to tend to hold one
pair of contacts closed and the other pair open,
8 resillent member for rotating the lever against
the action of said spring means, the rotation of
said lever causing such g reduction in the
angle at which said spring means exerts its
force on said lever that the spring rates of said
resilient member and said blades are over com-
pensated, and stop means for limiting the rota-
tion of said lever in each direction whereby the
pressure between the contacts is determined by
the tension in the resilient blades.

9. In = device of the character described, a
movable member, spring means exerting a com-
bressive force on said movable member at an
angle of less than 45° and such as to bias it
for movement in one direction, a resilient mem-
ber for moving said movable member against
the force exerted by said spring means, said
movement reducing the angle at which said
spring  means exerts its force on said movable
member whereby the spring rate of said resilient
member is over compensated thereby causing a
snap action of said movable member, means for
manually changing the angle at which said
spring means exerts its force on said movable
member, and a control device actuated by said
movable member. .

10. In a device of the character described, an
insulating base, g lever pivotally mounted on said
base, -a movable contact carried by said lever,
a stationary contact mounted on said base for
cooperation with said movable contact, spring
means mounted on said base, said spring means
exerting a force on said lever at such an angle
as to bias said lever for rotation in g given di-
rection, a resilient arm having one end mounted
on said base and the other end operatively

associated with sald lever, a cover for said base,.

2 button extending through said cover and en-

gaging said resilient arm at a point spaced from’

its other end, the application of an external force
to said button building up a_ sufficient force in
said resilient arm to rotate said lever, said rota-
tion causing the angle at which said spring means
exerts its force on said lever to change and over
compensate the spring rate of said resilient arm,
and means preventing said lever from going over
center with respect to said spring means where-
by said spring means returns sald lever to its
original position.

11. In a device of the character described, an
insulating base, 3 lever pivotally mounted on said
base, a movable contact carried by said lever, &
stationary contact mounted on said base for co-
operation with said movable contact, spring
means mounted on said base,
exerting a force on said lever at such an angle

sald-spring means”
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as to bias said lever for rotation in g given

direction, @ resilient arm having one eiid mount-
-ed on said base and the other end operatively
associated with said lever, a cover for said base,
a button extending through said cover and en-

gaging said resilient arm at a point spaced from .

75

its other end, the application of an external
force to said button building up a sufficient force

70

‘rotation causing the angle at which

8

In said resilient arm to rotate said lever, sald
said spring
means exerts its force on said lever to change
and over compensate the spring rate of said
resillent arm, means preventing said lever from
going over center with respect to said spring
means whereby said spring means would nor-
mally return said lever to its original position
when the external force applied to said button
iIs removed, and a second spring means inside
said cover applying a force to said button which
is sufficient to prevent said first spring means
for returning said lever but insufficient to rotate
said lever against the force exerted by said first
spring means.

12. In a-device of the character described, an
insulated base, g snap action switch of the shelf
return type mounted. on sald base, an actuating
member for said switch, a cover for said base
enclosing said switch and actuating member, a
pin extending through said cover and engaging
sald actuating member, and a spring mounted
between said cover and said pin and exerting a
force on said pin suficient to prevent the return
of said snap switch but insuficient to actuate said
switch. :

13. In & device of the character described,
a substantially rigid pivoted lever, a movable con-
tact carried by said lever, a stationary contact
mounted for cooperation therewith, a support, a
bowed leaf spring Seated at one end on said sup-
port and engaging said lever at the other end
to exert a force on said lever at an angle with
respect thereto, a resilient member for rotating
said lever against the force exerted by said leaf
spring, the change in angle at which said spring
exerts its force on said lever over compensating
the spring rate of said resilient member, and
means for adjusting said support along a fine
substantially parallel to the movement of said
movable contact.

14, In a device of the character described, an
elongated lever, pivot means pivoting said lever
for rotary movement, a stationary contact, g,
movable contact carried by a free end of said
lever for cooperation with said stationary con-
tact, spring means exerting a compressive force
on said free end of the lever at an angle of less
than 45° and such as to tend to separate said .
contacts, a resilient arm acting upon said Iever
at a point between said pivot means and movable -
contact, and means for exerting a force on said
resilient arm at a pgint remote from the point
at which it acts on said lever, said force being
sufficient to cause said resilient arm to rotate -

Said lever in a coptact closed direction, rotation

lever, said spring means exerting sufficient force
to overcompensate the Spring rate of said resilient
arm, .

15. In a device of the character described, an
elongated lever, pivot means pivoting said lever
for rotary movement;- & stationary contact; g

movable contact. carried by a free end of said
.lever for cooperation
- tact, spring means exerting a compressive force

with said stationary con-

on said free end of the lever at an angle of less
than 45° and such as to tend to separate said
contacts, a resilient arm acting upon said lever
at & point between said pivot means and mov-
able contact, and means for exerting a force on
sald resilient arm’at g point remote from the
point at which it acts on sald lever, said force
belng sufficient to cause said ‘resilient arm to
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rotate sald lever in a contact closed direction,
rotation of sald lever causing a reduction in the
angle at which said spring means exerts its force
-on said lever, sald spring means exerting suffi-
cient force to overcompensate the spring rate of
sald resilient arm, said stationary contact being
so positioned as to stop rotation of sald lever by
its cooperation with the movable contact before
said lever has reached {ts- dead center position
with respect to said spring means.

16. In a device of the character described, an
elongated lever, pivot means pivoting said lever
at & mid point for rotary movement, a first sta-
tionary contact, a first movable contact carried
by one end of sald lever for cooperation with
said first stationary contaet, a second stationary
contact, & second movable contact carried by the
other end of said lever for cooperation with sald
gsecond stationary contact, spring means exert-
ing a compressive force on one end of said lever
at an angle of less than 45° and such as to tend
to separate sald first contacts, & resilient arm
acting upon said lever at & point between said
pivot means and one of said movable contacts,
and means for exerting a force on said resilient
arm sufficient to cause it to rotate in a direction
to close said first contacts, rotation of said lever
causing & reduction in the angle at which sald
gpring means exerts its force on sald lever, said
‘spring means exerting sufficient force to over-
compensate the spring rate of said resilient arm.

17. In a device of the character described, an
elongated lever, pivot means pivoting sald lever
at a mid point for rotary movement, a first sta-
tionary contact, & first movable contact carried
by one end of said lever for cooperation with said
first stationary contact, & second stationary con-
tact, & second movable contact carried by the
other end of said lever for cooperation with said

. second stationary contact, spring-means exerting
& compressive force on one end of said lever at
such an angle of less than 45° and such as to tend
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tion with said first movable contact before said
lever has reached its dead center position with
respect to sald spring means.

18. In a device of the character described, a
movable member, means for limiting said mem-
ber for movement between two positions, spring
means, a toggle link carried at one end by said
spring means and at the other end by & free end
of sald movable member, said toggle link trans-
mitting sald spring force to said movable mem-
ber at an angle thereto for biasing said member
for movement to one of its positions, a resilient
member for moving said movable member against
the force exerted by said spring means, the re-
sultant reduction in the angle between the toggle
link and movable member over compensating the
spring rate-of said resilient member so as to cause
a snap action of said movable member, and means
for adjusting the position of said spring means
in the direction of movement of said free end of
sald movable member and over & sufficient range
to change the action of sald toggle link from a
non over center action in which said spring means
makes said device a device of the self return
type, to an over center action with respect to
said movable member whereby said device is
changed from a self return.

19. In a device of the character described, a
movable member, means for limiting. said mem-
ber for movement between two positions, spring
means, & toggle link carried at one end by said

. spring means and at the other end by a free end
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to separate said first contacts, a resilient arm

acting upon said lever at a point between said

pivot means and one of said movable contacts, .4

and means for exerting a force on said resilient
arm sufficient to cause it to rotate in a direction
to close said first contacts, rotation of said lever
causing a reduction in the angle at which said
spring means exerts its force on said lever, said

spring means exerting sufficient - force to over-.

compensate the spring rate of said resilient arm,
said first stationary contact being so positioned
as to stop rotation of said lever by its coopera-
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of said movable member, said toggle link trans-
mitting said spring force to said movable mem-
per at an angle thereto for biasing said member
for movement to one of its positions, a resilient
member for moving said movable member against
the force exerted by said spring means, the re-
sultant reduction in the angie between the toggle
link and movable member over compensating the
spring rate of said resilient member so as to
cause a snap action of said movable member,
and means for adjusting the position of said
spring means in the direction of movement of
said free end of sald movable member and over a
sufficient range to change the action of said tog-
gle link from a non over center action in which
said spring means makes said device a device of
the self return type, to an over center action
with respect to said movable member whereby
said device is changed from a self return, and
means for adjusting the magnitude of the force
exerted by sald spring on said toggle link,
ALBERT E. BAAK.



