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This invention relates generally {o snap
switches and more particularly to improved
mechanisms for preventing arcing and failures
due to welding.

For certain types of switches it is advantageous
to use a resilient contact bearing arm, employing
the resilience of the arm for effecting either a
quick opening or quick closing of the circuit.
Where the resilient arm is blased to close the
switch contacts there will often be an inclination
for the contact carried by the resilient arm to
bounce upon closing. Under certain circum-
stances bouncing of the moving contact on the
stationary contact may cause arcing, and arcing
may produce small welds which would interfere
later with the quick or certain opening of the
same contacts.

Having in mind these and other problems, I
have devised a switch In which it is an objective
to provide a resilient arm carrying a moving con-
tact, with this arm normally biased toward the
contacts open position and further provide with
means for positively preventing bounce of the
moving contact once it has been brought into
contact with the cooperating stationary contact.

It is a further object of my invention to pro-
vide a resilient contact bearing arm normally
biased toward open position and snap action
means arranged for positively moving the con-
tact to closed position and for Imposing a clamp-
ing act!on on the closed contacts.

A further object is to provide g snap switch
having a driving element for closing a switch con-
tact arm arranged whereby the driving element

maintains pressure on the arm continuously dur-

Ing and following a closing movement.

The above and other objects and advantages of
the invention will be more readily appreciated
upon examination of the illustrative embodiment
of the invention shown in the accompanying
drawing. : :

In the drawing Fig. 1 is a side elevation show-
Ing a switch case containing a switch made in
accordance with this invention.

Fig. 2 is a sectional view taken approximately
upon the plane of the line 2—2 of Fig. 3 showing
the switch mechanism mounted within the cas-
ing.

‘Fig. 3 Is & top view of the switch mechanism
with the cover removed. )

Fig. 4 is a skeleton view of a portion of the
switch mechanism removed from the casing,
showing one switch contact closed and the other
switch contact open.

Fig. 5 is an enlarged detail view showing two
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2

Positions of the movable contact and the corre-
sponding driving pin showing the manner in
which the pin operates on the contact arm, the
dotted lines showing the contact open, the full
line position showing it closed. }

Fig. 6 is a detail view showing a portion of the
snap action mechanism.

Fig. 7 is a skeleton view showing both contacts
open, as might occur during an intermediate po-~
sition of the snap action mechanism.

Referring further to the drawing, the switch
mechanism is supported on g base plate | which
is made preferably of some non-conducting com-
position material having good insulating qual-
ities. Supported on a raised portion of the base
and extending therethrough is a pair of conduct-
Ing members 2 and 3, each of which has a screw
such as 4 mounted in its outer end for securing
a conductor lead brought to the outside of the
case. Secured in any suitable manner to the in-
ner ends of these conductor posts are- resilient
contact arms 5 and 6 made of some suitable metal
spring material having also good electrical con-
ducting qualities. At the opposite end of each of
the spring arms are the moving contact elements
T and 8, which are intended to make contact
with the stationary contact elements 8 and 1,
the latter being supported on metal brackets 12
and I3 carried upon the metal binding posts 14
and 15, which extend through the insulating base
I. Each of these binding posts has a screw such
as 16 for securing conductor leads upon the out-

. side of the switch casing.

The mechanism for closing and opening the
switch contacts includes an oscillatable operat-
ing member 11, a snap action lever 18, a shaft 189,
and an operating arm 21, the shaft 19 extending
to the exterior of the casing 22, which breferably
is a box-like structure of rectangular cross sec-
tion having good electrical insulating qualities
and which may be set down over the switch
mechanism to rest upon the base 1. The casing
22 may be secured to the base in any suitable
manner. In this instance there is provided in
the base a pair of holes 23 and 24 and a corre-
sponding pair of holes in the top of the casing
22 through which bolts (not shown) may be
passed for securing the casing upon the base.

The operating member 11 directly acting on
the contact mechanism is a plate preferably made
of some rigid material having excellent electrical
insulating properties such as any of the composi-
tion materials used for that purpose and is
mounted to oscillate upon a post 25 and itself car-
ries three posts 26, 21, and 28, each of which may
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be provided with a roller. Whether these pins
carry rollers is 8 matter of mechanical expedi-
ency, but for simplicity they will be referred to
here as pins, it being understood, however, that
the center pin 2T should either have & roller of
insulating qualities, or itself be a good insulator
in order not to cause a short circult between the
two metal contact arms. :

The contact arms § and € are formed and
mounted upon their supporting posts 2 and 3
respectively, in such a manner that they are
biased to swing outwardly away from their coop-
erating stationary contact elements. According-
ly, when either arm is free to open its associated
contacts it will do so normally under its own
spring action. However, should any previous arc-
ing have produced a slight weld between the con-
tacts, the center post 21 will serve to give the
contact arm such a kick as may be expected to
break the weld and open the contacts promptly.

As will be observed in Figs. 4 and 5, when one
one of the contact arms such as 6 is standing
in the open position, the driving pin 26 will be
held in contact with a sloping portion 6a of that
arm, due to the resilience of the spring. When
the snap action operation of the switch occurs
to close this contact, in a manner which later
will be explained, the contact 7 is closed against
the contact 9 only by the propelling force of the
pin 26, and as the contact arm 6 is swung to-
ward closed position the pin 26 wili slide or roll,
if a roller is provided, down the slopping portion
6a. Immediately after the making of the two
contacts, as shown in Fig. 5, this pin 26 will con-
tinue for a short distance to slide down the slope
6a, thereby producing & clamping or “pinch-
ing” action upon the contact 1, effectively pre-
venting it from rebounding. Thus, after the mov-
able contact engages the stationary contact the
action of the pin 26 is to reduce the effective
length of the resilient arm and consequently the
tendency of the contact to rebound. The arm is
also flexed toward the stationary contact in &
progressive fashion to produce a slight rocking
of the statlonary contact and .thus absorb the
energy normally producing rebound. During the
closing and after the closing of the contacts, the
contact arm is at all times under pressure from
the pin 26, the resilience of the whole arm be-
ing utilized to maintain the pressure contact
between the arm and pin and the slopping re-
silient portion 6a being further used particularly
to effect the clamping action on the contacts.

Obviously, the other contact arm 5 and its
cooperating pin 28 operate in a similar manner.

When the switch is reversed to open the con-
tacts T and 9, whose closing has just been de-

seribed, the oscillation of the operating member-
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{1 in the opposite direction causes the pin 26 -

to recede and the spring arm 6 to follow it, and
since the snap action is rapid and the resilience
of the arm 6 adequate, the opening of the switch
contacts will occur with the necessary speed to
prevent arcing under normal operating condi-
tions. However, if 2 weld had occurred, the cen-
ter pin 27 is available to bump the contacts
open, and thereafter is in position to prevent
them from accidentally closing so long as the
operating member {1 remains in the position re-
quired for holding this pair of contacts open.

The central pin 2T obviously acts with the con-
tact arm 5 in a similar manner. :

Referring now to thé snap action mechanism
disclosed herein: It is apparent that & number
of sultable snap action devices may be employcd
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in connection with the closing and opening of
the switch contact arms as above described. One
form which I may employ consists of the oper-
ating member 171, whose oscillations in either di-
rection are limited by the engagement of pins
28 and 28 against the contact arms, end the oscil-
latable lever 18, the latter being fixed on the
shaft 19. An overcenter spring 32 is connecsed’
with the member |7 and lever {8 in the manrer
shown and its function to snap the operator 17
one way or the other depending upon the posi-
tion of the lever i8 will be apparent from a

* comparison of Figs. 3 and 6. The limit of oscil-

lation of lever 18 may he determined by .p-
standing shoulders 29 and 3{ integral with the
base |, which may extend from the base nearly
to the top inside surface of the casing 22,

It is desirable to provide a construction where-
by the arm 21 may be adjustably secured on the
shaft 29 at various selected angular positions
relative to the center line of the lever 18, so that
this switch may be more conveniently connected .
with whatever external mechanism causes its
operation. For this purpose the arm 2{ may
carry a sleeve 83 which is perforated, as is the
arm 21, to receive the shaft 19. One end of

thearm Is threaded and carries the nut 34, which

may be tightened against the sleeve 33 to clamp
the same and the arm in any preferred posi-
tion on the shaft (9. .

‘The operation of the device preferably is as
follows:

Assuming that the lever
shown in Fig. 3, deflection
distance will rotate shaft 19 in-a counterclock-
wise direction (as Fig. 3 is viewed) until lever
(8 has passed the dead center position for the
overcenter spring 82. The switch contacts which.
had previously been In the position shown in
Pig. 4 will immediately snap to the opposite posi-
tion, the pin 26 closing clement T against ele-
ment 9, while the pin 28 will recede and permit
contact 8 to move away from contact i, Are-
versal of the shaft 19 past the dead center of
the position of spring. 32 will then restore the
switch contacts to the position shown in Fig. 4,
in this instance the pin 28 rolling down the In-

{8 is in the position
of arm 21 a sufficlent

“cline 5a of the resilient arm § clamping the con-

tact 8 against the stationary contact i1,

The construction and arrangement of parts
herein shown and described is at present the pre-
ferred form of this invention, but it should be
understood that some modification in the parts
and in the details of construction are contemplat-
ed, and may be employed, without departing from
the spirit and scope of the invention defined In
the following clalms.

Having shown and described my invention, I
claim: ‘

1. In an electric switch, a stationary contact, &
movable contact, a resilient contact arm having
one end anchored at a fixed point and carrying
said movable contact, an actuator oscillatable
about an axis at one side of said resilient arm,
snap action means for oscillating said actuator
in either direction, means including & post on
said actuator for striking said arm for positively
opening and holding open said contacts upon
movement of the actuator in one direction, and
means including & second post In spaced relation
with the first post on-sald actuator to engage said
arm upon movement of the actuator in the oppo-
site direction for closing said contacts and for
pressing upon the ari close to said movable con-
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tact for Dositively retaining it in closed contact
Position.

2. In an electric switch, a pair of resilient grms
arranged in side by side relationship, adjacent
ends of said arms being anchored at fixed points,
a mobile contact carried at the other end of each
arm, stationary contacts positioned for engage-
ment by the mobile contacts, an actuator mount-
ed to span the space between the arms to one side
thereof for oscillation about an axis disposed be-
tween the arms, an overcenter spring for alter-
nately driving the actuator in opposite directions,
means including a post on the actuator for en-
gaging one of the arms adjacent the contact upon
movement of the actuator in one of said direcions

direction to Dositively drive the Same to open po-
sition.

3. In an electric switch, g pair of resilient arms
arranged in side by side relationship, adjacent
ends of said arms being anchored at fixed points,
& mobile contact carried at the other end of each
arm, stationary contacts positioned for engage-
mment by the mobile contacts, an actuator mount-

ed to span the space between the armg to one side .
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thereof for oscillation about an axis disposed be- 30

tween the arms, an overcenter spring for alter-
nately driving the actuator in opposite directions,
means including spaced DPosts on the actuator for
engaging remote sides of said arms to alternately

35

4. In an electric switch, & pair of resilient arms
arranged in side by side relationship, adjacent
ends of said arms being anchored at fixed points,
mobile contacts carried on the other ends of said
arms on the inner sides thereof, spaced stationary

- contacts disposed between the arms for alternate

engagement by the mobile contacts, an actuator
mounted to one side of said arms in a position to
span the space between the arms oscillatable
about an axis disposed between the arms, an over-
Center spring for driving the actuator, a post on

the actuator disposed

between the arms for al-

ternately engaging the arms in response to oscil-
lation of the actuator to flex the arms and move

ate mobile contacts away from the station-

ary contacts, and posts disposed in spaced rela-
tion to the first mentioned post for the reception
of the arms therebetween to allernately engage
remote sides of said arms in Tresponse to osecilla-
tion of the actuator to drive the arms from open
to closed position,
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