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This invention relates to electric switches, more 
particularly to SWitches having an element op 
erable to the circuit opening and circuit closing 
positions, and it has for an object the provision 
of a simple, reliable and improved Switch of this 
character. 
In carrying the invention into effect in One 

form thereof, a fixed switch element is mounted 
on a Support and a cooperating movable SWitch 
element is pivotally mounted on a movable op 
erating element. This movable operating ele 
ment itself is rotatably mounted upon a pivot 
upon which an actuating element is also mounted. 
A resilient connection is provided between the 
actuating element and the operating element 
Which allows Spaced over-travel of the actuating 
element after engagement of the novable SWitch 
element with the stationary Switch element, and 
a lost motion connection between the Operating 
element and movable Switch element provides 
wiping contact upon engagement of these ele 
mentS. 
For a further and more complete understand 

ing of this invention, reference should now be had 
to the following specification and to the accom 
panying drawing of which Fig. 1 is an elevation 
partly broken away; Fig. 2 is a sectional View 
taken on the line 2-2 of Fig. 1. With certain parts 
broken away; Fig. 3 is an exploded view in per 
spective of the details of Figs. and 2; and Fig. 4 
is a detail. 

Referring now to the drawing, an enclosing 
casing O is provided with a removable cover plate 
lf. The casing is preferably in the form of a 
rectangular box of Suitable material and the 
cover plate f is preferably made of a material 
Such for example as aluminum. The casing f 
is provided with a conduit receiving opening 2 
through which the controlled connections 3 
enter the casing. 

Preferably the cover plate is mounted on the 
front side of the casing O so that the Switch 
may be wired from the front side. Pivot means 
shown as a rotatably mounted shaft 4 extends 
through the front Side of the casing. As ShoWn, 
the pivot shaft 4 is journaled for rotation in 
the rear Wall of the casing 0 and is also journaled 
in the member 5 arranged in the front side of 
the casing. 
On the extension of the shaft, which projects 

through the front side of the casing, is mounted 
a switch operating lever arm 6. As shown, this 
lever arm has a micrometer adjustment. This 
micrometer adjustment comprises a machine 
screw 7 and cooperating teeth or threads 8 

(C.200-64) 
near the extremity of the shaft. 4. The ad 
justment is accomplished by loosening the jam 
nut (not ShoWn) and rotating the machine Screw 

by means of a screw driver until the position of 
the lever 6 has been adjusted to the desired posi- 5 
tion. 
The Switch is provided with a pair of normally 

closed contacts 9 and a pair of normally open 
contacts 20. These contacts are secured to the 
casing fo by any Suitable fastening means and 10 
thus, the casing serves as a support for the fixed 
elements of the SWitch. 
The Switch is also provided with a movable 

element illustrated as comprising a pivotally 
mounted lever arm 2 which is provided at its 15 
upper extremity with a pair of contacts 22 which 
cooperate with the fixed contact 9 and with a 
pair of contacts 23 which cooperate with the fixed 
contacts 20. As shown in Fig. 4, the upper por 
tion of the lever 2 is suitably cut away to re-20 
ceive and accommodate the pairs of contacts 22 
and 23. The contacts of each pair are held to 
gether by cross members 22a and 23a respectively. 
It will be observed that the contacts 22 and 23 
are held in position as ShOWin in FigS. 1 and 2 25 
by means of spring clips 24 and 25 which en 
gage the cross members 22a and 23a respectively. 
In Order to insure good contact of the movable 
contacts 22 and 23 and the stationary contacts 
9 and 20, the movable contacts are mounted in 30 
such a manner as to provide limited Universal 
movement. In this connection, it Will be ob 
served that the contacts 22 and 23 are provided 
with pins and that the lever arm 2 is provided . 
With holes for receiving these pins. The holes are 35 
enough larger than the pins to provide a slight 
Wabble of the contacts and thus to insure good 
contact of the movable and stationary contacts 
in spite of any irregularities of the contact Sur 
faces. 40 
The lever arm 2 is pivotally mounted on the 

pivot means 26 which in turn is secured to an 
operating member 27. This operating member 
is also pivotally mounted for rotation. On the 
shaft 4. One extremity of the operating men - 4.5 
ber 27 is provided with a bifurcated member 28. 
That is to say, the member 28 is provided with 
a tapered notch in which is nested a tapered pro 
jection 29 of the operating lever 2 . The top of 
the notch in the member 28 is purposely made 50 
wider than the dimension of the projecting men 
ber 29 at that point so as to provide lost move 
ment. This feature is clearly seen in Fig. 1. 

It will also be observed that the operating 
lever is provided with a notch 30 which receives 55 
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2 
the extremity 3a of a spring 3. This Spring 
surrounds the collar portion 32 of the operating 
member 27 and its opposite extremity 3b bears 
against a rest 33 secured to the bottom of the 
casing G. Normally, this spring 3 biases the 
operating lever 2 to a position in Which the 
movable contacts 22 are in engagement. With the 
stationary contacts 9. In other Words, the 
spring 3 biases the movable Switch element to 
the normally closed position. 
As shown in Fig. 3, the pivot shaft 4 is pro 

vided centrally with a non-circular or Squared 
portion 34a. A collar member 35 is slipped Over 
the right-hand extremity of the pivot shaft 4 
and when assembled, one lateral face of this 
member bears against a lateral face of the collar 
32 whereas the other lateral face bears against 
the base of the squared portion 34a. 
An actuating member 36 is provided With a 

squared opening for engagement with the central 
ly Squared portion 34 of the pivot shaft. AS 
shown, the actuating member is provided with a 
pin 37 and likewise the operating member 27 is 
provided with a pin 38 which overlies the pin 37 
when the Switch is assembled. In order to pro 
wide safe over-travel of the actuating member 
36, a resilient connecting means is provided be 
tween the actuating member 36 and the Operat 
ing member 2. This resilient connecting means 
is shown in the form of a spring 39 encircling the 
collar 35. When the switch is assembled, the 
lower extremity 39a of the Spring 39 is hooked 
over the pins 3 and 38, whilst the upper eX 
tremity 39b is hooked under the pins 37 and 38 
as clearly shown in Fig. 1. 
With the above understanding of the elements 

and their arrangement, the operation of the 
Switch itself will readily be understood from the 
following description: 
With the various elements in the position illus 

trated in Fig. 1, the movable contacts 22 are 
biased into engagement with and bridge the 
Stationary contacts 9. Counter-clockwise 
movement of the operating lever 6 (viewed from 
the left in Fig. 2) effects a counter-clockwise 
rotation of the pivot shaft 4 and the actuating 
member 36 which is Secured to rotate thereWith. 
The pin 37 which is secured to the actuating 
member 36 rotates about the pivot shaft 4 as a 
center and thus pushes upwardly on the ex 
tremity 39a of the spring 39. This tends to 
place the Spring under tension, but since the 
extremity 39b of the Spring is free to move the 
pin 38 of operating member 2 is carried along 
With the pin 37, and thus the operating member 
27 is given counter-clockwise rotation about the 
pivot shaft 4. As a result, the lever 2 which is 
pivotally mounted on the operating member 27 
is also rotated in a counter-clockwise direction. 
to interrupt the circuit through the stationary 
contacts 9. The counter-clockwise rotation of 
the lever 2f continues until the movable contacts 
23 engage the stationary contacts 20. As the 
Counter-clockwise movement of the lever 2 pro 
gresses, the Spring 3 is placed under increasing 
tension. In addition, the tension of the spring 
tends to center the tapered projection 29 in the 
tapered notch of the member 28. 
When the movable contacts 23 engage the sta 

tionary contacts 20, the extremity of the operat 
ing lever 2 no longer moves in the arc of a 
circle, i. e. it no longer moves normally to the 
Stationary contacts. However, additional coun 
ter-clockWise rotation of the operating member 
27 carries the pivot 26 in a counter-clockwise ro 
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tation. The loose fit of the tapered projection 
29 in the tapered notch of the member 28 per 
mits the operating member 27 to continue its 
counter-clockwise rotation and allows the mov 
able contact 23 to make a sliding engagement 5 
With the stationary contact 20, thus insuring a 
good wipe, which tends to keep the contacts 
clean. 

It will be noted that the lost notion betWeen 
the member 29 and the member 28 is limited, and 10 
consequently the amount of rotation of the oper 
atting member 2 after engagement Of the now 
able contact 23 with the stationally contact is 
also limited. If the counter-clockwise rotation 
of the operating lever 6 should continue after 15 
the operating member 27 has reached its limit 
Of counter-clockwise rotation, the pin 37 pushing 
upwardly against the extremity 39a of the Spring 
39 Will merely wind up the Spring and increase its 
tension. Without effecting further rotation of the 20 
Operating member 2. This arrangement allows 
Safe overtravel of the actuating member 36 with 
Out damaging any part of the mechanism. 
When the Switch operating lever 6 is rotated 

in the Opposite direction, the contacts again 
slide and are rotated to the opposite side of the 
switch. Contact is again made and the prede 
termined slide is completed, thereby assuring 
clean contact Surfaces of contacts 9 and 22. 
Although in accordance with the provision of 30 

the patent statutes, this invention is described 
as embodied in concrete form, it will be under 
stood that the elements shown and described are 
merely illustrative and the invention is not lim 
ited to the Specific form disclosed since altera- 35 
tions and modifications will readily suggest them 
Selves to perSons skilled in the art Without de 
parting from the true Spirit of this invention or 
the Scope of the annexed claims. 
What I claim as new and desire to secure by 40 

Letters Patent in the United States is: 
1. A SWitch comprising a support, a fixed SWitch 

element mounted on said support, a cooperating 
movable Switch element, mounting means for 
said movable element comprising a pivotally 45 
mounted Operating member connected to said 
movable element, a pivot for said operating mem 
ber, Said Operating member having a pin parallel 
to the axis of Said pivot, an actuating element 
Surrounding Said pivot having a pin parallel to 50 
the pin of Said operating member, and resilient 
means Surrounding Said pivot and engaging said 
pins of Said actuating member and said operating 
member to provide Safe over-travel of said actu 
ating member after engagement of said movable 55 
element With Said fixed element. 

2. A Switch comprising a support, a stationary 
Switch element mounted on said support, a mov 
able Switch element cooperating therewith, a piv 
otally mounted operating member connected to 60 
Said movable element, a pivot for said member 
rotatably mounted in said support, an actuating 
member Secured to Said pivot for rotation there 
With and axially displaced from said operating 
member on said pivot, a pin on said operating 65 
member and a pin on said actuating member, 
Said pins being Substantially parallel to the 
axis of Said pivot and over-lapping each other, 
and a resilient Spring connection surrounding 
Said pivot between Said actuating member and 
Said operating member and engaging said pins 
providing substantial overtravel of said actuat 
ing element after engagement of said movable 
element Wtih said stationary element. 5 

2. 5 
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3. A Switch comprising in combination a Sup 

port, a stationary Switch element, a movable 
SWitch element cooperating thereWith, a pivot 
ally mounted operating member for Said movable 
element, said movable element being pivotally 
mounted on Said operating member for rotation 
about an axis displaced from but substantially 
parallel to the axis of the pivot of said operating 
member, an actuating member Secured to said 
pivot and axially displaced from said operating 
member, a pin on Said operating member, a pin 
On Said actuating member, said pins over-lap 
ping each other and arranged on the opposite 
Side of Said pivot from the axis of said movable 
SWitch element, a Spring Surrounding said pivot 
and engaging Said pins, and a lost motion con 
nection between said operating member and said 
movable element providing movement of said 
nowable element into engagement with said sta 
tionary element in response to rotation of said 
operating member, and also providing sliding 
contact of Said movable element on Said station 
alry element after engagement. 

4. A switch comprising a support, a stationary 
contact element mounted on said support, a co 
operating movable contact, a lever for mounting 
Said movable contact, a pivotally mounted oper 
ating member for said lever, said operating mem 
ber also being provided with a pivotal mounting 
for said lever, a pivot for said operating member 
rotatably mounted in Said support, said pivot be 
ing provided With a non-circular portion, an ac 
tuating member arranged to slide on said pivot 
and to engage Said non-circular portion so as to 
rotate With Said pivot, means for rotating said 

B 
pivot, a resilient Spring encircling Said pivot and 
connecting said actuating member and operating 
member to provide safe over-travel of Said actu 
atting member, a toothed lost motion connection 
between said operating member and lever provid 
ing sliding contact between said contact men 
bers upon engagement of Said members, and a 
resilient Spring connection between said lever 
and said Support for controlling the amount of 
lost motion between said operating member and 
said ever. 

5. A double throw Switch comprising a Sup 
port, a pair of stationary contacts mounted on 
Said Support in Spaced apart relationship, a co 
operating movable contact, a lever mounting Said 
movable contact in the Space between Said sta 
tionary contacts, a pivotally mounted operating 
member provided with a pivot mounting said 
lever for rotation, a rotatably mounted pivot 
for Said operating member, an actuating member 
mounted on Said rotatable pivot for rotation 
thereWith, a resilient spring connection between 
Said actuating member and Operating member 
providing Over-travel of said actuating member 
after completion of limited movement of Said 
movable contact, a tooth and notch connection 
betWeen said operating member and lever pro 
Widing lost motion betWeen said operating mem 
ber and lever thereby to produce wiping engage 
ment between said movable and stationary con- : 
tacts, and a spring connection between said sup 
port and lever for biasing Said movable contact 
into engagement with said stationary contact. 

CLAUDE C. RUNNER. 
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