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1 :Claims,

: . 1

‘The present invention relates to :electrical
switches of the type employing. two spring ‘blades
that .cooperate with each other to make ‘and
break :a circuit; and its object is to produce a
simple:and novel switch mechanism of this type
that both .opens and closes with g snap action.

A further object of the invention is to produce

a switch mechanism that.can be used for a great
many different purposes-and be.adapted for either
manual or automatic operation.
' "The various features of novelty ‘whereby the
bresent invention:is characterized will hereinafter
be pointed out with particularity in the claims,
but, for a full understanding of the invention
and of its:dbjects and advantages, reference may
be had to the following detailed description taken
in connection ‘with the ‘accompanying -drawings,
wherein:

Figure 1 is-a front view of a closed switch em-
bodying ‘the :present invention, provided with -
finger .piece for manual operation; Fig. 2 is g
view similar to Fig.1, showing the positions of the
parts -as the switch is about to open: Pig. 3 is.a
view :similar to Figs. 1.and 2, showing the switch

oben; Fig. 4 'is a section on line #—4 of Fig.'5, ¢

showing the operating arm with the switch actu-
ating -dog :in full and broken lines, respectively,
in two-different angular positions; Fig.:5 is g side
view of ‘the switch with ‘the ‘parts in the same
positions as in Fig. 1; and Fig. 6 is g section
through the -dog and its carrier at the Ppivotal
connection between the same..

Referring to the drawing, 10 represents g suit-
able support shown, for convenience, .as being :a
small slab of insulating materizl, ‘Overlying the
support are two flat spring blades 11 .and 12, each
anchared ‘to the support at one end, and stand-
ing:on-edge parallel to each other or, at least, ex-~
tending in the same general direction. In the
parficular form illustrated, one end of each blade
is fastened by a screw (3 to a bracket 14, also of
insulating material; the bracket, in turn, being
fastened to the support. Screws 13 may serve as
the switch terminals.

The switch blades may be provided with con-
tact pieces 15 and 16, respectively, for.cooperation
with each -other.  The blades are under initial
stress .so that the contact pieces are normally
firmly pressed together, keeping the switch nor-
mally closed. )

:For the purpose of my invention, one of the
switch blades, blade t1, is longer than the other
or, at least, projects somewhat beyond the free
end of the same. For operating the switch I
Pprovide an actuator that is pressed against the
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outer ‘side of ‘the :shorter ‘blade 42, and caused to
ride ‘or “wipe along the same. until it :passes. be~
yond:the free endof that blade. .The pressure,
while the ‘actuator is in contact with the shorter
blade, bends both blades laterally.. Then, when
the :actuator ;abruptly releases the. shorter blade,
both blades.snap back, but the'longer blade meére-
1y ‘drops :mgainst the :actuator ‘and then stops,
while the :other blade :moves farther to open the
switeh.. A:like 'snap action is achieved :through
a csubsequent switch-closing movement .iof ‘the
actuator. : : L

The aforesaid actuator:is a flat dog {1, standing
on edge, that is-connected by a pivot pin 18 to:a
swinging arm I8 fixed to and projecting radially
from g shaft 20. 'The free.end of the -dog lis.cub
off squarely, or, at least, there is one ‘sharp.corner
{12 at what may be ‘termed the under edge of the
dog. Shaft 20:stands at right angles to-the plane
of the support, at some distance from the switch
and facing the short blade; ‘the shaft -being ro-
tatable ‘and being -adapted to be turned by any
suitable means, depending on the use to which
the switch is t0-be put. In ‘the arrangement
shown, the shaft has ‘on its outer end g ‘finger
piece 21 for manual operation, :
- As-best.shown in Fig. 4, dog 1T has ‘only a lim-
ited angular movement, gbout 120°, relativeto the
arm that :carries it; the same long edge .of ‘the
dog striking a anotion . limiting element; -in the
forni of a pin 22 on’the arm, when the dog ds
turned ‘as far as it will go in .either direction.
A torsion spring-24, surrounding a projecting part
of pivot pin 18, anchored 4t one -end on pin 22
and at the other end in a noteh 25 in the tail of
the dog, tends constantly to hold the dog against
pin 22, mamely in the full line position of Fig. 4,
At this time the dog standsglmost st right angles
to ‘the arm. . Pivot pin (8 is located at some dis-
tance fromthe free'end of arm 49, with that end
terminating in a nose 26,
_ Projecting from the support, between the shaft
20 and ‘the switch; and &t 'a distance: from- the
shatt substantially greater than the distance ‘be-
tween the shaft and the pivot pin 18, is -a sta-
tionary stop 21. 'This stationary stop is at the
free'end of the short switch blade 12 and is spaced
apart from the-euter or under side of that blade
a distance'no greater than the width of the free
end of the actuating dog, although that-dimens:
sion is-not critical. 'What is important is that
when the dog'is in the idle position, as shown in
Tull Tines in Fig. 4, and not in engagement with
with-stop 27, turning the shaft'in the direction of
the arrow-in Fig. 1;'causes the-dog to-strike on the
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upper side of the stationary stop. The dog then
rocks on and slides over this stop until its square
end edge engages the end edge of the shorter
switch blade, as shown in Fig. 1. PFurther move-
ment of the shaft in the same direction merely
causes the dog to rock on the stationary stop as a
fulerum, no further bodily advance of the dog
being made; the dog: gradually swinging info
alignment with the arm instead of- remaining

almost at right angles thereto. This operation

causes switch blade 12, and therefore blade it

which is in engagement therewith, to be.bent 1at- -

erally and thus be placed under considerable

stress. In Fig. 2 the switch-opening movement : -

almost has been completed, the dog having Jbeen

15

rocked, not only until aligned with the arm, but -

2 little past center. The nose 26 on the arm is
now near the stop so that the shaft can be turned

only a little farther although far enough to cause -

the dog to slip off the end of blade 12; the sharp
corner i 1# insuring a sharp, snap movement away
from the cooperating blade. Since blade i1 has
been held up only because supported by blade 12,
it snaps down against the end of the dog im-~
mediately affer blade is-freed:by the dog, as
shown in Fig. 3. Although both.switch blades
had been deflected equally far by.the dog, the
latter stops blade I before it can recoil as far as
doss blade 12, so that a wide gap is created be-
tween the two pieces 15-and 16, leaving the switch
wide open.. .- - - : i :

Tt will be seen that in Fig. 3, nose 26 on the
arm is in engagement: with the stationary stop,
while the tail end of the dog engages pin 22 on
the arm. Therefore the arm cannot swing far-
ther in the direction that caused the switch to
open and, since the dog -has been shifted past
center, the switch is positively held open.

To close the switch again, the finger piece
must be turned in. the opposite direction from
that in which it moved to open the switch, name-
1y in the clockwise direction as viewed in.Fig. 3.
Since spring 24, associated with the dog, is under
considerable stress when the switch is open, this
spring and blade. 11 cooperate to hold the dog
against the end edge of blade {2 as the arm be-
gins its. backward movement indicated by the
arrow. Since the end of blade |2 now serves as
a fulcrum. for the dog, the backward-or clockwise
movement of the finger piece causes the:dog to
swing away from the stationary stop 27.-and to
be pulled lengthwise until the:sharp corner 11*
reaches the extreme. end of blade 12. During
this movement blade i1 -is pressing down on the
opposite corner ‘at the free end of the dog.
Therefore, when the dog reaches the point where
it can drop off the end of blade (2, blade {{ and
spring 24 cooperate to drive the dog down against
the stationary stop as shown in full lines in Fig.
4—the switch thus closing with a snap. action.

It should be noted that in.Fig. 1 the dog has
been moved @ little distance away from pin-22
on the arm; the position of the dog with respect
to the arm being that shown in broken lines in
Fig. 4. The arm and dog will not remain in the
positions occupied in Fig. 1, upon release of the
finger piece, because -spring.24 Is: sufficiently
strong to drive the arm back. and allow. the.dog
to engage pin 22 at the end of the switch-opening
movement. - e o i

In order to limit the -extent. of permissible
turning movement of, the -shaft:and its finger
plece through an angle not substantially greater
than that required to open and close the switch,
and avoid lost motion, a second. stationary stop
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may be provided for arresting backward mové-
ment of the dog-carrying arm immediately after
the switch opens. In the arrangement shown,
there is such a stationary stop 28 on the sup-
porting member 10, in position to be engaged by
the arm when the latter is swung back a little
from its position in Fig, 1, with the dog still rest-
ing onstop 21, however. o -

* T will thus be seen that I hdve produced a
simple and novel switch mechanism wherein
there is a snap action both in opening and in
closing a circuit. It will furthermore be seen
that only a small angular movement of the

. operating shaft is.required to open or close the

switch; a comparison of Figs. 1 and 3 showing
that ‘the finger needs travel through an angle
of only about 45° to shift from a closed state
to 2 wide open state. Therefore my improved
mechanism lends itself admirably to use in
many situations where the operation of a switch
by turning a shaft through a-small angle is.ad-
vantageous or -even. essential. B
~ While I have illustrated and described with par-
ticularity. only.a single preferred form of my in=
vention, I do-not desire to be limited to the ex-
act details thus illustrated and described, but
intend to cover all forms and arrangements that
come within the definitions of .my invention
constituting the appended claims. .

I claim: . e : oo
1. In combination, a normally closed switch
having twe spring blades extending in the.same
general direction  and each anchored at-one end
and free at the other end, the free end of one
blade projecting outwardly beyond the free end
of the second blade, :an actuating dog. so placed
that the second blade lies between the same and
the first blade; said dog having three positions,
namely an idle position, a position in which it
engages the second blade and presses both blades
laterally, and a third position wherein it is clear
of the second blade and serves as 2 stop for the
projecting end of the first blade; a swinging arm,
a pivotal connection between one end of the dog
and said arm, a spring tending constantly to keep
the dog in. the idle position when the dog is
moved by -the arm, and a stationary stop in posi-
tion to be engaged by said dog and cause it to
swing into .its second and third. positions when
the arm is swung in one direction. s 0

2. The combination set forth in claim'1, wheres
in the swinging arm is provided with a partithab
engages the stationary stop as the dog reachesits
third position. . - : . S

3. The combination set forth in claim 1, where-
in the swinging arm is provided with a part that
engages. the stationary stop at the time that the
dog reaches its third position, and the dog and
the arm are on about the.same radius with
respect to-the pivotal axis of the arm when both
are.-in engagement with the stationary stop. :

4. In combination, a normally: closed switch
having .two spring blades extending in the same
general direction and each ahchored at one end
and. free at the other end, the free end of .one
blade projecting outwardly beyond the free end
of the second blade, a stationary stop so posi-
tioned near the free end of and in spaced rela-
tion to the second blade that the latter lies be-
tween the same and the first blade; an arm
mounted to swing: into. engagement with and
away from said stop, a dog mounted at one énd
on the free end of said arm for movements be-
tween a normal. position in which it extends
laterally from said arm toward said stop and.a
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second position wherein it extends lengthwise of
the arm and projects beyond the free end of the
latter, and a spring tending constantly to hold
the dog in its normal position; the parts being
so proportioned that the dog rides on the stop,
as the arm approaches the latter, and is gradu-
ally forced out of its normal position into its sec-
ond position, with the free end of the dog first
engaging the second blade, and pressing both
blades laterally, and then passing beyond the
free end of the second blade as the dog reaches
its said second position.

5. In combination, a normally closed switch
having two parallel spring blades each anchored
at one end and free at the other end, the free
end of one blade projecting outwardly beyond
the free end of the second blade, a stationary
stop so positioned near the free end of and in
spaced relation to the second blade that the lat-
ter lies between the same and the first blade;
an arm mounted to swing into engagement with
and away from said stop, a dog mounted at one
end on the free end of said arm for rocking
movements between a normal position in which
it extends laterally from said arm toward said
stop and a second position wherein it extends
lengthwise of the arm, slightly past center, and
projects beyond the free end of the latter, and
a spring tending constantly to hold the dog in
its normal position; the distance between the
axis about which the dog rocks and the pivotal
axis of the arm being less than the distance be-
tween the latter axis and the stationary stop
whereby, as the arm is swung toward the stop,
the latter serves as a fulcrum on which the dog
turns from one extreme position to the other.

6. In combination, a normally closed switch
having two parallel spring blades each anchored
at one end and free at the other end, the free
end of one blade projecting outwardly beyond
the free end of the second blade, an arm pivotally
mounted at one side of the switch and facing
the second blade, with its pivotal axis spaced
apart from the switch a distance greater than
the length of the arm, a stationary stop located
between the said pivotal axis and the switch and
in position to engage the arm near its free end
when the arm is at one end of its angular move-
ment, a dog pivoted at one end to the arm at a
distance from the said pivotal axis substantially
less than the distance between that axis and the
stationary stop, an element on the arm to en-
gage the dog and limit its swinging movement on
the arm in one direction to a position in which
the dog is crosswise of the arm with its free end
in position to travel up over said stationary stop
when the arm is swung toward the latter, a spring
tending constantly to hold said dog against said
limiting element, said dog having at its free end
an edge to engage with the free end edge of the
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second blade as it approaches the same and
terminating in a sharp corner outwardly from
the latter blade; the parts being so proportioned
that when the arm is swung against the station-
ary stop the dog is caused to rock on the stop
and press both switch blades farther away from
the stop and then to wipe along the second blade
and move on past the end edge at the free end
of the latter to a point under the projecting end
of the other blade.

7. In combination, a normally closed switch
having two parallel spring blades each anchored
at one end and free at the other end, the free
end of one blade projecting outwardly beyond
the free end of the second blade, an arm pivotally
mounted at one side of the switch and facing
the second blade, with its pivotal axis spaced
apart from the switch a distance greater than
the length of the arm, a stationary stop located
between the said pivotal axis and the switch and
in position to engage the arm near its free end
when the arm is at one end of its angular move-
ment, a dog pivoted at one end to the arm at a
distance from the said pivotal axis substantially
less than the distance between that axis and the
stationary stop; an element on the arm to en-
gage the dog and limit its swinging movements
on the arm between a normal position, in which
the dog is crosswise of the arm with its free end
adapted to travel up over said stationary stop
when the arm is swung toward the latter, and
a second position, wherein the dog has been
shifted into, and then a little beyond, alignment
with the arm; a spring tending constantly to
hold said dog in said normal position; said dog
having at its free end an edge to engage with the
free end edge of the second blade and terminat-
ing in a sharp corner outwardly from that blade;
the parts being so proportioned that when the
arm is swung toward the stationary stop the dog
is caused to rock on the stop, press both switch
blades farther away from the stop, and then
slide along the second blade and off the free end
of the latter so as fo stand in its said second
position under the projecting end of the other
blade, as the arm moves into engagement with
the stationary stop.

DAVID MORRISON.
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