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The present invention relates to improvements 
in Operating mechanisms for Switches and more 
particularly operating mechanisms for Switches 
used for controlling a part or parts of a machine 
and adapted to be operated by engagement or 
disengagement, or other coaction with some mov 
ing part of the machine so that the controlled 
part or parts will operate in the desired manner. 
An important object of the invention is the 

provision of improved means for effecting posi 
tive transmission of movement, resulting from 
Such coaction, to operate an actuating member 
of the Switch. 
Another important object of the invention is 

the provision of means, substantially independent 
of the operation of the switch, for yieldably hold 
ing, in inoperative position, the several movable 
parts of the device which move the switch-actu 
ating member. The use of the expression “in 
operative position' here and elsewhere in this 
Specification and in the accompanying claims re 
ferS to conditions wherein the Switch employed 
in the device is unaffected by the movable parts 
of the device. 

It is also an object of the invention to provide 
a Switch-operating mechanism which may re 
Spond to very slight movement of the part of 
the machine which causes operation of the 
switch. 

Still another object of the invention is the pro 
vision of a simple switch-operating mechanism 
Which will be inexpensive to produce, dependable 
in operation and subject to a minimum of wear. 
These and other objects and advantages will 

be apparent from the following description and 
the accompanying drawing, in which: 

Figure 1 is a top plan view of a preferred em 
bodiment of the invention, a cover being re 
moved to show the mechanism. 

Fig. 2 is a central vertical section substantially 
On the line 2-2 of Fig. 1. 

Fig. 3 is a horizontal section substantially on 
the line 3-3 of Fig. 2. 

Fig. 4 is a horizontal section substantially. on 
the line 4-4 of Fig. 2. 

Fig. 5 is an enlarged fragmentary view of a 
portion of Fig. 4. 
In the embodiment illustrated in the drawings, 

an electric Switch is employed of the type 
through the medium of which an electric circuit 
may be established, broken, shifted or reversed, 
or otherwise changed, as may be desired in the 
machine in which the Switch is employed, by a 
very slight movement of a plunger 2 or other 
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to may be adapted to establish the desired 
change, in the circuit controlled thereby, by 
movement of the plunger 2 inwardly with re 
spect to the switch fl of approximately 0.001'', 
and the Said Switcin may operate upon applica 
tion of a very light operating force of, for exam 
ple, 12 to 14 ounces upon said plunger. In men 
tioning these characteristics of the switch it 
is not intended to limit the operation of the pres 
ent invention to Switches having Such character 
istics but merely to indicate the type of Switch 
employed in the embodiment shown in the draw 
ings which is used, of course, only for illustrative 
purposes and not to limit the invention in any 
Way. 

The switch may be provided with a suitable 
number of terminals 3, depending upon the 
nature of circuit control intended to be exerted 
by said Switch, 
By means of screws 4, the switch may be 

fixed to base plate 5 of a box 6 of metal or 
other Suitable material, within which most of 
the operating mechanism is enclosed. In addi 
tion to the said base plate, the box f6 may com 
prise sides 7, one of which may be provided with 
a threaded opening 8 to which a suitable elec 
tric-wire conduit may be attached and through 
which electric wires from within said conduit 
may pass into the interior of the box 6 and be 
connected in any conventional manner to the 
terminals 3. The interior of the said box may 
be lined. With any suitable insulation material, 
indicated generally as f9. 
Although the mechanism performs two main 

functions, namely, the actuation of the switch 
if and the automatic returning of all parts to 
inoperative positions after each operation, the 
Said two functions, however, are performed sub 
stantially independently of each other in the 
Sense that the portions of the mechanism which 
actuate the switch are only indirectly related to 
the portions thereof which return the parts to 
inoperative positions, and likewise the portions 
of the mechanism which serve to return the 
parts to inoperative positions are only indirectly 
related to the SWitch-actuating portions of the 
mechanism. This independence in the function 
ing of the mechanism yields certain advantages 
which will more fully hereinafter appear. 

Referring first to the SWitch actuating por 
tions of the mechanism, a trip-lever 20 having 
a bifurcated free end 2 and a roller 22 suitably 
mounted between the two end portions of the 
latter may be fixed in any One of many radial 

switch-actuating member. The switch referred 55 positions upon the Outer end of a lever shaft 23, 



the lower end of which as viewed in Fig. 2, is 
carried within a bushing 24 fixed in the base 
plate 5, and the upper end of said shaft may 
extend through a suitable bushing 25 fixed in a 
bearing plate 28 which is suitably fastened to 
the top of the box 6, as by screws 2. 
The inner end of the lever 20 may be in the 

form of a slightly resilient split collar 28 of a 
conventional type extending about the upper end 
of the shaft 2 The said collar may be pro 
vided with a clamping screw or bolt 29, which, 
when loosened, may permit the lever 20 to be 

switch without, however, yielding any response 
to such further inward movement. 
As best seen in Figs. 4 and 5, the plunger 2 

is substantially hollow and carries within it a 
compression coil-spring 36. The said spring is 
retained under compression within the plunger 
f2 with one end pressing against the outer wall 
of the plunger and the other pressing against 
a disc 36a which is restrained against movement 
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moved to any radial position without turning the 
shaft 23, and which, when tightened, may se 
cure the lever 2 firmly in any desired radial posi 
tion upon said shaft so that the latter and said 
lever will be constrained to turn together. Al 
though the lever may in the manner described 
be fixed upon the shaft in any number of avail 
able positions, it has been considered sufficient to 
indicate, in Fig. 1, one of the positions in which 

S said lever may be fixed upon the shaft 23, and in 
Fig. 2 another possible position thereof. 
A substantially cylindrical cam 36) is fixed upon 

the shaft 23 toward the lower end thereof and 
Constrained to rotate therewith. The Said can 
has a flat 3 on the side thereof nearest the 
switch . A substantially flat motion transmit 
ting element in the form of a flat bar 32 is dis 
posed between the cam 36 and the plunger 2 of 
the switch f. The said bar may be provided 
with a recess 33 adapted to receive the outer end 
of the plunger 2 and one end of the bar 32 may 
set quite loosely within a socket 34 provided in 
a boss 35 formed on the inside of one of the 
sides of the switch box. The shaft 23, it will 
be seen, is perpendicular to the plunger 82 and 
the parts just referred to are arranged as best 
understood from Fig. 3 so that when they are in 
inoperative positions the outer end of the plunger 
62 will set within the recess 33 of the bar 32 and 
the fiat side of the latter which is farthest from 
the Switch will be in intimate juxtaposition 
to the flat 3 of the cam 3. 

Bearing in mind that a movement of about 
0.001' of plunger 2 will operate the switch G, 
it will be seen that a very slight rotation of the 
Can 36 Will operate to press the plate 32 toward 
the left as viewed in Fig. 4, and in consequence 
press the plunger 2 sufficiently to operate the 
Switch. With the parts proportioned as shown 
in the drawing, it will be seen that the said 
switch may be operated by a rotation of the shaft 
23 of approximately two degrees in either direc 
tion from its inoperative position as indicated 
by the radial lines shown in Fig. 4 extending to 
the right from the axis of said shaft. 
Although as hereinbefore explained, the switch 
is adapted to operate as a result of a very 

light inward movement of the plunger 2, it 
should be observed that, if only such slight move 
ment of the plunger 2 were provided for, it 
WOuld be very difficult indeed to mount, the box 

in a machine so that the moving parts there 
of which actuate the lever 20 would move the 
latter to the proper extent to operate the switch, 
and no further. Under such conditions the pre 
cision which would be required in mounting a 
switch and its operating mechanism would con 
stitute a serious disadvantage. In order to ob 
viate the necessity for such precise placing and 
adjustment of the switch and its operating mech 
anism, the plunger 2 may be adapted to move 
inwardly further than necessary to operate the 
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toward the inner end of said plunger by an an 
nular shoulder 2a within the latter. One end 
of a pin 3, which is guided within a portion of 
the cavity in the plunger f2, engages the disc 
36a and upon the other end of said pin is fixedly 
mounted a button 38 which is adapted to press 
upon and actuate a contact member 39 within the 
Switch . The said contact member at the point 
where the button 38 engages it is constrained to 
very limited movement in the operation of the 
switch, the novernent thereof being approxi 
mately 0.001.' Due to its shape and resilient 
characteristics the said contact member must be 
preSSed and held pressed by the button 38 in One 
of its operative positions and when relieved of 
the force exerted thereon through said button it 
will return to its other or normal operative posi 
tion. 
The characteristics of the compression coil 

spring 36 are such that it will not yield to any 
extent, beyond the initial compression given to 
it in the assembling of the device, except upon 
the application thereto through the medium of 
the plunger 2 of a force substantially in excess 
of the force required to be applied to the con 
tact member 39 in order to operate the switch; 
hence, in actual operation of the switch, the 
plunger 2, the spring 36, the pin 3 and the 
button 38 constitute, to all intents and purposes, 
2, rigid switch-actuating assembly. However, 
after the said enumerated elements constituting 
the Switch-actuating assembly have been moved 
is Wardly sufficiently to operate the switch , 
the button 38 and the pin 3 are restrained 
against further inWard movement by the substan 
tial incapability of the contact member 39 to 
rove any further. The plunger 82, however, 
may nove farther inwardly without affecting 
the Operation of the contact portions of the 
Switch. A upon application thereto of a force 
Sufficient to cause the coil-spring 36 to become 
frther compressed. This further movement of 
the plunger 2 will be hereinafter referred to as 
"overtravel' of said plunger. The overtravel, 
according to the design of the parts of the rigid 
Switch-actuating assembly may, of course, very, 
but for all practical purposes it is sufficient if 
such overtravel in the illustrated embodiment be 
approximately 4'. 

Referring now preferably to Fig. 4, it should 
be noted that the difference between the radius 
of the can 39 and the shaft 23 at the center of 
the flat 3 and the radius thereof at the circular 
portion of the periphery of the cam is no more, 
and preferably is slightly less than, the over 
travel of the plunger 2, so that although a 
rotation of the can 36 of as little as approxi 
mately 2 may suffice to Operate the contacts in 
the switch , the lever 28 may, nevertheless, be 
turned very substantially beyond the said 2 be 
cause of the overtravel provided for in the switch 
actuating assembly. Thus, considerable latitude 
may be availed of in placing and adjusting the 
Switch and its operating mechanism in a ma 
chine. The Switch and its operating mechanism 
should preferably be so disposed that in the oper 
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ation of the machine in which it is employed, 
the maximum swing of the lever 20 in either di 
rection from its inoperative position is preferably 
somewhat less than 90°. This preferred condi 
tion, however, introduces no difficulties in utiliz 
ing the invention, 

Referring to the means for yieldably holding 
the cam 30 and the parts connected therewith 
in inoperative positions, there is preferably pro 
vided a fork 40 which, as best seen in Fig. 3, has 
two arms 4, 4, extending about and substan 
tially in engagement with Opposite sides of an 
enlarged portion 42 of the shaft 23. The fork 
40 is fixedly carried upon one end of a fork rod. 
43 which is guided within a tubular rod guide 
44 having a reduced closed end 45 resting within 
a socket 46 formed in a boss 47 on the inside 
of one of the sides 7 of the switch box. Because 
of the close proximity of the guide 44 to the ter 
minals 3, the said guide may preferably be 
formed of insulating material such, for example, 
as a suitable fibrous composition pressed to the 
desired substantially rigid form. The said guide 
44 has a cylindrical cavity 48 within which the 
free end of the fork rod 43 is accurately fitted 
and adapted to reciprocate. The outer end of 
the cavity 48 is enlarged sufficiently to accom 
modate a compression coil-spring 49 which is 
disposed about the fork rod 43 and has its one 
end in engagement with a shoulder 50 in the 
cavity 48 and its other end in engagement with 
the fork 40. 
The free ends of the arms 4, 4 engage cam 

pins 5 fixed in and extending upwardly from 
the cam 30 as viewed in Fig. 2. The centers 
of both said cam pins are preferably in a plane 
extending parallel to the plane of the flat 3, 
preferably on the side of said can opposite to 
said flat. 

It will be seen that the spring 49, being under 
compression, functions to urge the fork 40, and 
more particularly the arms 4, 4, thereof, into 
engagement with the pins 5 SO that, except when 
the cam 30 is subjected to a force tending to 
turn it from its inoperative position indicated 
in Figs. 1, 2 and 3, the flat 3 will lie in inti 
mate relationship to the adjacent flat side of 
the bar 32, in which position the plunger 2 
of the switch will be unaffected by the de 
scribed operating mechanism. It will also be seen 
that if the lever 20, through coaction. With some 
moving part of the machine in which the device 
is incorporated has been rotated through an angle 
of somewhat less than 90 to correspondingly 
turn the cam 30 to the same extent from its 
position as indicated in Figs. 1, 2 and 3, the said 
lever when disengaged by such moving part and 
the cam 30 controlled by said lever, will return 
to their inoperative positions as indicated in Figs. 
1, 2 and 3, as a result of the action of the fork 
40 upon one or the other of the cam pins 5 
in response to the compressive force of the spring 
49. 

From the foregoing it will be perceived that 
the positive coaction of the various moving parts 
of the disclosed switch-operating mechanism with 
the plunger 2 of the switch occurs quite inde 
pendently of the operation of the spring-actuated 
means for returning and holding the moving 
parts of the mechanism normally in inoperative 
positions. Thus the advantages available in the 
use of spring means for the last stated purpose 
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are availed of without deriving the disadvantages 
Which would be inherent in the use of spring 

3 
means in the moving parts which operate the 
plunger of the switch. . 
In practice, the type of switch f l to be used 

would depend upon the nature of the electric cir 
cuit required to yield a desired result in a ma 
chine in which the invention is employed. The 
said switch, for example, might be normally open 
and adapted to be closed by the pressing of the 
plunger 2, or might be normally closed and 
adapted to be opened by the pressing of said 
plunger; or the Switch might be one adapted to 
shift a circuit from one wire or lead to another 
when the said plunger is pressed or otherwise 
modify the circuit in which it is employed. 
When a moving part of the machine coacts 

with the roller 22 in a manner which may rotate 
the lever 20 to an extent somewhere between ap 
proximately 2 and somewhat less than 90, the 
said lever during the first portion of its move 
ment, that is, through approximately 2, will 
turn the cam 30 with it, and through the re 
Sultant displacement of the bar 32 as shown in 
Fig. 4 will press the plunger 2 inwardly suffi 
ciently to actuate the Switch to yield the desired 
Operation of a controlled portion of the machine. 
Continued rotation of the lever 20 will cause the 
bar 32 to ride upon the circular portion of the 
periphery of the can 30, but the additional move 
ment of the bar 32 occasioned by the continued 
rotation of the lever 20 will be transmitted to the 
plunger 2 only within the overtravel of the lat 
ter and, hence, will give rise to no change in 
the operation of the switch or the machine. After 
the moving part of the machine passes beyond 
or otherwise ceases coaction with the roller 22, 
the lever 20 and the cam 30 are returned to 
their inoperative positions shown in Figs. 1, 2 
and 3, by the action of the Spring 49 and the 
fork 40, thus permitting the plunger 2 to move 
outwardly to restore the Switch to its normal 
operative position and leaving the device in read 
iness for further operation in the control of the 
machine. 

It should be understood that the embodiment 
described herein and illustrated in the accom 
panying drawing is employed solely for the pur 
pose of illustration and not by way of limitation 
of the invention. The inventive concept could 
obviously be employed in various ways without 
departing from the spirit of the invention as 
defined in the following claims. 
What I claim is: 
1. An Operating mechanism for a switch having 

a reciprocable actuating member, said mechanism 
Comprising a Substantially non-flexible motion 
transmitting element having a portion restrained 
against Substantial movement laterally of the line 
of movement of Said actuating member and 
adapted to engage and operatively move the said 
member, a can disposed adjacent said element 
and adapted, when turned from an inoperative to 
an operative position, to engage and move the 
latter and, through the movement of the latter, 
to move said actuating member whereby to op 
erate the switch, yieldable means, independent of 
the Switch and its said actuating member and in 
constant engagement with said cam whereby to 
urge the latter normally to an inoperative posi 
tion and means, responsive to movement of a 
part of a machine in which said mechanism is em 
ployed, for turning said cam from an inoperative 
to an operative position against the urging of 
said yieldable means. 

2. A mechanism according to claim 1, further 
characterized in that a first part of the movement 
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of the said reciprocable actuating member in One 
direction operates the switch and a further part 
of such movement thereof constitutes overtravel, 
and also in that the said cam has a flat and ad 
jacent circular peripheral portions, the Said can 
being in inoperative position when said flat is in 
intimate relationship with said motion-trans 
mitting element, and the radii of said can at said 
circular peripheral portions being such that the 
coaction of the latter with the said element causes 
such further movement of the switch-actuating 
member only within the limits of such overtravel. 

3. In combination, a switch having an actuating 
plunger a first part of the movement of which 
operates the switch and a further part of the 
movement of which constitutes overtravel, and an 
operating mechanism for said switch, said nech 
anism comprising a mounting member to which 
the said Switch is fixed, a shaft journaled in Said 
mounting member, a Cam mounted upon and COn- ; 
strained to rotate with said shaft and having a, 
fiat on a working portion of the periphery there 
of, the working portions of Said periphery other 
wise being substantially circular, a substantially 
rigid elongated bar pivotally retained toward One 
end thereof upon said mounting member, the said 
bar extending between the plunger and the cam 
substantially perpendicularly with respect to the 
axis of said plunger and being in engagement, on 
one side thereof toward its other end, with the 
free end of said plunger and having a flat on its 
opposite side in engagement with the Said flat on 
the cam when the latter is in inoperative posi 
tion, the radii of said cana at said circular pe 
ripheral working portions being such that the co 
action of the latter with the said bar causes such 
further novernent of the plunger only. Within the 
limits of such overtravel, the mechanism including 
also means, responsive to movement of a part of a 
machine in which the mechanism is used, for 
turning said Carr, 

4. In a switch-dperating mechanism having a 
cam adapted for rotation from an inoperative to 
an operative position to actuate the Switch, means 
for yieldably holding said can in such inoperative 
position, said means cornprising a pair of pins 
both fixed in said cam toward one side of the axis 
thereof and equidistant from said axis, a fork 
having similar rigid arms connected together 
against movement relatively to each other and 
extending about opposite sides of Said axis and 
having their free ends in engagement With both 
said pins when the parts of the said mechanism 
are in inoperative positions, and Spring means 
for urging said fork into and yieldably holding 55 
it in contact with both said pins, the said fork 
being substantially constrained to reciprocating 
movement perpendicularly to a straight line 

which passes through both said pins when the 
Cam is in its inoperative position. 

5. In a Switch-operating mechanism having 
a can adapted to rotate between an inoperative 
and Operative positions in actuating the switch, 
means according to clairn 4 further characterized 
in having a fork rod fixed to said fork, means for 
guiding Said rod and fork whereby to confine the 
latter to its said reciprocating movement, and the 
Said Spring means comprising a compression coil 
Spring extending about said rod with one end 
fixed relatively to the axis of the cam and the 
other end pressing against said fork whereby to 
urge said fork into and yieldably hold it in con 
tact with both said pins. 

6. Operating mechanism for a switch having 
a reciprocable actuating member, said Smecha 
nism comprising a housing to which the said 
Switch is, rigidly Secured, a can shaft and a cam 
thereon rotatably mounted in said housing, means 
coacting with said cam shaft whereby to rotate 
the latter and said cam, a motion transmitting 
element disposed between and adjacent to said 
Switch-actuating member and said cam and con 
strained to movement wherein the portion thereof 
adjacent to said actuating member moves sub 
stantially in line with the operating movement 
of the latter, the Said cam having a fiat and the 
mechanism including means for yieldably holding 
the can against rotation in such position that 
the said flat is substantially perpendicular to the 
ine of Operating movement of said switch-actuat. 
ing member and is in position to coact, with an 
adjacent flat surface of said motion transmitting 
element when the can is turned, whereby to cause 
said element to establish operating movement in 
Said. Switch-actuating member; the said cam 
holding means comprising a pair of pins both 
fixed in Said can toward one side of the axis 
thereof and equidistant from said axis, a yoke 
having a pair of similar arms extending about 
opposite sides of said can shaft with their free 
ends in engagement with both said pins when the 
parts of Said mechanism are in inoperative posi 
tions, and Spring means for urging said fork into 
and yieldably holding it in contact with both said 
pins. 

7. In a SWitch-operating mechanism, means 
according to claim 4, further characterized in 
that the said Spring means is in engagement with 
Said fork upon only a single area of a surface 
thereof. 

8. In a Switch-operating mechanism, means 
according to 4claim 4, further characterized in 
that the said spring means comprises a single 
Spring which is in engagement with said fork 
upon only a single area of a surface thereof. 

SANLEY H. DURBIN. 


