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This invention relates to electric Switches and 
is particularly applicable to control Switches of 
the type commonly known as track type limit 
Switches. 
The invention has a nong its objectS to pro 

wide an improved track type limit Switch. Which 
is compact, simple and rugged in construction, 
inexpensive and economical to manufacture and 
positive and reliable in operation when actuated 
at exceedingly high operating Speeds. 
Another object is to provide a track type limit 

SWitch of the aforesaid character including a 
cam actuating element which is movable in oppo 
site directions between given circuit controlling 
positions and which is also capable of emergency 
overtravel beyond either of Said positions. 
Another object is to provide a limit Switch of 

the aforesaid type having biasing means asso 
ciated therewith for effecting quick movement 
of the can actuating element into either of itS 
circuit controlling positions and for also bia S 
ing Said actuating element against emergency 
overtravel beyond either of Said positions. 
Warious other objects and advantages of the 

invention Will hereinafter appear. 
The accompanying drawings illustrate an en 

bodiment of the invention which will now be de 
scribed, it being understood that the embodi 
ment illustrated is susceptible of modification 
without departing from the Spirit and Scope of 
the appended claims. 
In the dra Wings, 
Figure 1 is an end elevational view of a limit 

switch embodying the invention with a portion 
of the enclosing casing thereof broken a Way and 
Shown in Section; 

Fig. 2 is a Vertical Sectional view taken Sub 
stantially on line 2-2 of Fig. 1; 

Figs. 3 and 4 are sectional views taken Sub 
stantially on lines 3-3 and 4-4, respectively, 
of Fig. 2, and 

Figs. 5 and 6 are schematic views illustrating 
the switch operating mechanism in over-travel 
p0Sitions. 

Referring to the drawings, the same illustrate 
a track type limit switch including a plurality of 
control SWitches which are mounted. Within an 
enclosing casing 2 and are operable by cams 3 
fixed to a square operating shaft 4. Casing 2 
is rectangular in shape and is provided With side 
openings which are closed by a pair of renow 
able cover plates 6-6 and a top opening which 
is closed by removable cover plate . The end 
walls 8-8 of casing 2 are provided With open 
ings for receiving end bearings, 9 and 0 asso 
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2 
ciated with shaft 4, and said shaft has a V 
shaped operating lever fixed to one end there 
of. The bottom wall 2 of casing 2 is provided 
With mounting feet 3 and the joints between 
Said casing and its associated cover plates 6 and 

are sealed by gaskets f4 to provide a water 
proof structure. 
More Specifically, the limit switch illustrated 

is provided with three control switches which 
are mounted upon an insulating base 5. (Fig. 
3) carried by brackets 6 fixed to the end walls 

These control switches are of like 
Construction, each comprising a pair of station 
ally contacts - 7 carried by binding posts 8 
which are mounted upon base 5 and a cooper 
ating bridging contact 9 carried by a lever 20. 
The levers 20 of switches are arranged in 
Spaced parallel relation and each is pivotally. 
mounted upon a bracket 22 fixed to base 5 and 
is biased by a Spring 23 to maintain its asso 
ciated bridging contact 9 in circuit closing po-, 
Sition. Also each of the levers 20 is provided 
With an operating roller 24 which is constructed 
of insulating material and which rides upon the 
periphery of its associated cam 3. 
The Operating cam 3 are of like construction, 

each being provided with a square opening for 
receiving Shaft 4 and being secured to said shaft 
by a Set Screw 25. Also each of the cams 3 is 
provided with high and low concentric cam faces 
26 and 21 and a connecting inclined can face 
28. One of the cams 3, as for example the cam 
designated by exponent a in Fig. 2 is shown as 
being mounted upon shaft is in the full line posi 
tion illustrated in Fig. 3, and the other cams 
designated by exponents b and c are shown as 
being mounted upon said shaft in the position 
illustrated by dotted lines in Fig. 3. With lever 

positioned as shown in full lines in Fig. i the 
can Surface 2 of can 3 is positioned for clo 
Sure of its aSSociated switch and the can sur 
faces 26 of cams 3b and 3e are positioned for 
opening of their associated switches . Upon 
a given degree of counterclockwise rotation of 
Operating lever out of the position shown in 
Fig. I can Surface 26 of cam 38 effects opening of 
its associated Switch and caim surfaces 27 of 
cams 3b and 30 permit closure of their associated 
Switches . 

Shaft 4 is provided with square end portions 
Which extend beyond bearings 9 and 0, and le 
wer may be secured to either of said end por 
tions in any one of four different angular posi 
tions by means of Set Screws 3. As illustrated 
in Fig. 1 lever is mounted upon the left hand. 



3 
end portion of shaft 4 in a vertical position and 
is Operable by a pin 32 which travels in a hori 
ZOntal plane. Shaft 4 is provided with a bias 
ing mechanism comprising a cam 33 and an as 
sociated roller 34 which is carried by a lever 35. 
Roller 34 is pivotally mounted upon one end of 
lever 35 and the opposite end of said lever is 
pivotally Supported upon a pin 36 fixed to the 
right hand end wall 8 of casing 2, as shown in 
Fig. 2. Lever 35 is biased by a spring 37 to main 
tain its associated roller 34 in engagement with 
the periphery of can 33. Can 33 is provided 
with a square opening for receiving shaft 4 and 
is Secured to Said Shaft by Set Screws. 38. AS 
shown in Fig. 4, cam 33 is provided with spaced 
roller receiving recesses 39 and 3) Which are Io 
cated on opposite sides of a V-shaped can pro 
jection 4 and between a pair of eccentric cam 
Surfaces A2 and 43. 
As is apparent from the foregoing, When ever 
is positioned as shown in full lines in Fig. 1, 

roller 35 engages within recess 39 in can 33 to 
yieldingly hold shaft is against rotation in op 
posite directions out of the positions shown in 
Fig. 3. As hereinbefore stated, when ever is 
positioned as shown in Fig. 1 the Switch associ 
ated With can 3 is maintained in closed position 
and the SWitches associated with caims 3b and 3 
are maintained in Open position. Upon nove 
ment of lever into the dotted line position 
shown in Fig. 1, roller 38 engages within the 
recess 48 in can 33 to yieldingly inold shaft 
against movement in opposite directions out of 
a position wherein the switch associated with 
can 3 is maintained in open position and the 
SWitches associated With cans 3b and 3 are rain 
tained in closed position. 

In connection. With the foregoing it Will be noted 
that when lever is rotated by its associated 
operating pin 32 either in a counterclockwise di 
rection out of the full line position iustiated in 
Fig. 1 or in a clockwise direction out of the dotted 
line position illustrated in this figure, roller 34 
is noved out Wardly against the action of Spring 
3 by one of the side faces of the can projection 
41 to oppose rotative movement of said lever until 
said roller moves over the peak or high point of 
said can projection. Roller 33 is then oved in 
Wardly under the action of spring 3 across the 
opposite face of can projection it to move lever 

into either its full or dotted line position, as 
the case may be, With a Snap action. 

It should also be noted that the above de 
Scribed operating mechanism is advantageous in 
that the same permits safe energency over trave 
of operating lever f beyond the positions illus 
trated in full and dotted lines in Fig. 1. Thus 
assuming that the operating mechanisin is anals 
adjusted So that operating pin 32 in moving 
toward the right engages the arm a of lever 
to effect oVertravel of said lever beyond the posi 
tion illustrated in full lines in Fig. 1 into the posi 
tion illustrated by full lines in Fig. 5. Cain 33 
then assumes a position in which the surface 42 
thereof is engaged by roller 36 to bias operating 
lever and Shaft 3 for return to the full line 
position shown in Fig. 1 upon movement of oper 
atting pin 32 toward the right beyond aria a of 
said operating lever. On the other hand, assun 
ing that the operating mechanism is maladjusted 
so that operating pin 32 in moving toward the 
left engages arm b of lever to effect over 
travel of said lever beyond the position illus 
trated in dotted lines in Fig. 1 into the position 
illustrated by full lines in Fig.6. Cam 33 then as 
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Sunes a position in Which the surface 43 thereof 
is engaged by roller 34 to bias operating lever 

and shaft 4 for return to the dotted line posi 
tion illustrated in Fig. 1 upon movement of oper 
atting pin 32 toward the left beyond arm b of 
Said operating lever. As is apparent from Fig. 3, 
the can Surfaces 2 and 27 of cams 3 permit a 
Wide degree of overtravel of operating ever and 
shaft 4 beyond the positions illustrated in full 
and dotted lines in Fig. 1 without operation of 
their associated switches . 
AS ShoWn in Fig. 2, shaft 4 has a lever 35 fixed 

to the left hand end thereof. Said lever is pro 
vided with projecting arms 46 which cooperate 
With a fixed stop 47 on the left hand end wail of 
casing 8 to permit a limited degree of overtravel 
of Shaft 4 and its associated operating lever in 
Opposite directions beyond the positions illus 
trated by full and dotted lines in Fig. 1. 
What I claim as new and desire to secure by 

Letters Fateini, is: 
1. In coinbination, a contre Switch having a 

rotatable can operating eiement, innovable in op 
pOSite directions between two normal limits for 
Opening and cloSure of the Switch and being 
capable of energency overtravel a given degree 
beyond either of its normal limits without effect 
ing change in the position of the Switch, nears 
limiting said caim operating element to overtravel 
to Said given degree beyond either of its normal 
limits, an Operating lever fixed to Said can op 
erating element, a traveling operating part for 
said lever, Said cperating part being Iormally 
aSSOciated With said lever to effect movement of 
Said can operating eleinent, in opposite directions 
betWeen its norial initS and being operative 
upon maladjustment With respect to said lever 
to cause - overtraVei of Said can operating ele 
ment beyoid its 'normal liaits, and a can biasing 
mechanisin a SSociated With said can operating 
element for effecting Snap movement of Said cann 
Operating elieriest into either of its nona inits 
upon a given noverient thereof a Way froin the 
other of its normal limits aid for also effecting 
return of Said can element to either of its nor 
mal limits upon-overtravel therebeyond. 

2. A limit switch-neehanism comprising an en 
closing Casing, an insulating base Younted with 
in Said 'casing, a plurality of control Switches 
Inounted upon said insulating base and each 
biased toward circuit closing position, a can op 
erating element for said switches rotatably 
mounted Within Said casing, Said can operating 
element being movable in opposite directions be 
tween two limits to effect opening and closure of 
Said SWitches Selectively and being capable of 
emergency overtravel a given degree beyond 
either of its normal limits without effecting 
change in the position of Said Switches, means 

: limiting said can operating eleinent to overtravel 
to Said given degree beyond either of its normal 
limits, an operating lever fixed to said can op 
erating element, a traveling operating part asso 
ciated with Said lever, said operating part being 
normally aSSociated. With said ever to effect 
movement of Said can operating element in op 
posite directions between its nornal limits and 
being operative upon maladjustinent with re 
*Spect to said lever to cause overtravel of Said 
- can operating element beyond its normal limits, 
and a can biasing mechanism associated with 
said can operating element for effecting Snap 
movement of said can operating element into 
either of its normal limits upon a given move 
ment thereof away from the other of its -normal 
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limits and for also effecting return of said can 
operating element to either of its nornal limits 
upon overtravel therebeyond. 

3. In combination, a control switch having a 
rotatable cam operating element movable in Op 
posite directions between two normal limits for 
opening and closure of the Switch and being 
capable of energency overtravel a given degree 
beyond either of Said limits without change in 
the position of Said Switch, means limiting said 
can operating element to overtravel to said given 
degree beyond either of its normal limitS, a W 
shaped operating lever fixed to said can operat 
ing element, a traveling operating part for Said 
lever, said operating part being noi'nally oper 
able by engagement with the opposing sides of 
the arms of Said lever to effect noveleit of 
said cam element in opposite directions between 
its normal limits, and said operating part upon 
maladjustment of Said lever With respect there 
to being operable by engagement With the Outer 
sides of the arms of said lever to effect overtravel 
of said cam operating element beyond its normal 
limits, and a can biasing mechanism associated 
With Said can Operating element for effecting 
Snap movement of Said can operating element 
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into either of its normal limits upon a given 
movement thereof away from the other of its nor 
inal linitS, and for also effecting return of Said 
can element to either of its normal initS upon 
overtravel therebeyond. 

DOUGLAS. W. FATH. 
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