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United States Patent Office 
essarawasaractertaeiskaketakx-2883-kicks: 

2,817,725 
OVERTRAVEL MECHANESM FOR SENSTEVE 

SWITCHES 

Jean D. Rochfort, La Cresceata, and Leo J. Ficker, Les 
Angeles, Calif., assignors to Gifilian Bros., Sac., Los 
Angeles, Calif., a corporation of California 
Application February 3, 1956, Seria No. 563,324 

7. Clains. (C. 200-47) 

This invention relates to means for operating a Switch 
sensitive to extremely small mechanical movements, and 
more particularly to a device for increasing the maximum 
distance through which such means are normally per 
mitted to move during the actuation of the Switch. 
The invention may be usefully employed in a number 

of ways, however, it has been found particularly useful 
in extending the maximum overtravel of a sensitive Switch 
actuable in response to movement of a follower on a 
C. 

For other uses of overtravel mechanisms and for the 
mechanism themselves, see EJ. S. Patents Nos. 1960,020, 
2,289,08: 2,331,997; and 2,532,859. 

All such switches are somewhat inaccurate in their op 
eration by a can and follower. That is, a sensitive Switch 
may be opened or closed when such a cam is rotated to 
any angle within a certain Switching range. This range 
is normally small, but accuracy is still limited propor 
tionately. In order to reduce this inaccuracy, it is de 
sirable to construct the cam with a relatively large rate 
of change of diameter with respect to its angular posi 
tion. Thus positive actuation is insured within a rela 
tively small angular movement of the cam. 

it is obvious that the rate of change of the diameter 
of a cam with respect to its angular position may not be 
infinite because the can would not then urge a follower 
inwardly or outwardly from the axis of rotation of the 
cam. This, however, is not one of the principal factors 
limiting the maximum rate of change of cam diameter 
with angle. Such a limitation arises largely from the 
fact, that relatively long overtravel is required for a cam 
follower operating a sensitive Switch from a cam having 
a relatively large rate of change of diameter. This is 
true for a number of reasons. In the first place, it is 
difficult to machine such a can for extremely small over 
travel. Secondly, the sharpness of the edge of the maxi 
mun diameter of the cann, near where Switch actuation 
is accomplished, is increased as the rate of change of di 
ameter is increased near that edge. This causes a high 
rate of wear at the edge by the movement of a follower 
therearound. Wear, in turn, reduces the rate of change 
of diameter of the cam near the edge where Switch actua 
tion occurs. Thus wear reduces the accuracy of the switch. 
Further, if the can is not replaced, the switch must be 
mounted in an adjustable holder so that the switch may 
be moved radially toward the axis of rotation of the cam 
as the can becomes worn, whereby the Switch may al 
ways be actuated by and at the same selected angular 
position of the cam. In order to overcome these diffi 
culties, it is necessary to actuate a switch when the follower 
is spaced a Substantial distance from the edge. This 
means that relatively, large overtravel is required for the 
switch. 

Only a certain maximum overtravel is recommended 
for highly sensitive Switches because overtravel larger than 
that recommended causes deformation and/or the rupture 
of Switch components through fatigue, increased by ex 
tended overtravel. For these reasons the rate of change 
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of diameter of the cam is limited by the maximum recom 
mended overtravel of a sensitive switch, Stated Syllo 
gistically, the maximum practical rate of change of a 
cam diameter is generally limited by the maximum per 
missible overtravel of a switch to be used with the can. 
Maximum permissible overtravel is limited by the physical 
character of the highly sensitive Switch. Therefore, the 
maximum rate of change of diameter of a cam to be 
used with a highly sensitive switch is limited by the 
physical character of the switch, i.e. overtravel above 
a predetermined maximum is not permitted in order to 
ensure that the switch may be kept in use a practical 
length of time. 
The device of the present invention overcomes the above 

described and other limitations of conventional sensitive 
switching devices by providing a novel overtravel mech 
anism for highly sensitive switches. This overtravel mech 
anism provides means whereby a can having a relatively 
large rate of change of diameter may be employed. That 
is, the rate of change of diameter of the cam is, in ac 
cordance with the invention, no longer limited by the 
maximum permissible overtravel of a sensitive Switch. 
The invention, accordingly, incorporates a first member 
movable toward a sensitive Switch to actuate it, a Second 
member movable with respect to the first member, and 
resilient means disposed between the first and second 
members io resist resiliently the movement of the second 
member toward the first member. A stop is normally 
provided on a sensitive switch to limit the overtravel 
thereof. Such a stop may be provided with the present 
invention to imit the movement of the first member. A 
follower may be mounted on the second member to move 
in response to the movement of and while in engagement 
with a cam. Thus the cam may have a large rate of 
change of diameter at the point where the follower 
causes both the first and second member to move toward 
and to actuate the switch. When the stop on the switch 
limits the movement of the first member, the second 
member then moves toward the first member as its move 
ment is resisted by the resilient means. Movement of 
the Second member thus provides overtravel for the cam 
and follower arrangement although the overtravel of 
the switch itself is limited by the stop provided on it. 
Such a sensitive switch normally is provided with an 

actuating button that is urged outwardly by a spring. 
Preferably the force constant of the resilient means is 
sufficiently large to prevent Substantial compression there 
of when force required to depress the actuating button 
is applied to the first member through the follower, second 
member and resilient means. 

it is therefore an object of the invention to provide 
an overtravel mechanism for a sensitive switch. 

It is another object of the invention to provide means 
to increase the maximum permissible overtravel of a cam 
and follower arrangement employed in the actuation of 
a highly sensitive switch. 

It is still another object of the invention to provide novel. 
means to limit the overtravel of a sensitive switch, with 
out, at the same time, limiting the overtravel of a cam 
follower employed to actuate the Switch. 
The novel features which are believed to be charac 

teristic of the invention, both as to its organization and 
method of operation, together with further objects. and 
advantages thereof, will be better understood from the 
following description considered in connection with the 
accompanying drawings. It is to be expressly under 
stood, however, that the drawings are for the purpose of 
illustration and description only and are not intended as 
a definition of the limits of the invention. 

Fig. 1 is an elevation view of a sensitive switch and an 
overtravel mechanism constructed in accordance with the 
present invention; 
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Fig. 2 is a plan view of the switch and mechanism 
shown in Fig. 1; 

Fig. 3 is an elevation view of the switch and mechanism 
shown in Fig. 1 with a cam shown in a position to actuate 
the switch; 

Fig. 4 is an exploded view of the switch shown in both 
Figs. 1 and 2; 

Figs. 5 and 6 are elevation and perspective views of 
an alternative embodiment of the invention; and 

Fig. 7 is an elevation view of still another embodiment 
of the invention. 
In the drawings in Fig. 1, a switch 10 having a body 

portion 12 is shown connected to an overtravel mech 
anism 14 constructed in accordance with the present in 
vention. In a broken away section of the body portion 12 

10 

5 
the switch 10 is shown incorporating an actuating element 
or button 15 having an upper projection 16, an intermedi 
ate cylinder 18 and a lower cylinder 20. A shoulder 22 
is formed in a recess 24 provided for cylinder 18 and for 
housing a spring 26. The intermediate cylinder 18 is 
larger than that of the lower cylinder 20. A shoulder 28 
is thus formed at the lower surface of the intermediate 
cylinder 18 against which the spring 26 or first resilient 
means urges the actuating button 15 upwardly. In this 
case, the switch 10 is normally unactuated. 
The body 12 of the switch 10 is provided with two 

longitudinal projections 30 and 32 on each side thereof, 
only one of which is shown in Fig. 1. A transverse hole 
34 is provided in the projections 30 and 32 through which 
a shaft 36 is disposed. A first member or arm 38 and a 
second member or arm 40 are rotatably mounted about 
said shaft 36. The first arm 38 is provided with a semi 
circular turn intermediate its ends to engage the surface 
of the shaft 36 adjacent the upper surface of the switch 
body 12. A spring 44 is disposed in a recess 46 in the 
top of the switch body 12 to urge resiliently the first arm 
38 of the switch mechanism 4 in a clockwise direction 
around the shaft 36. A stop 48 is provided on the right 
end of the first arm 38 to limit the movement of the first 
arm 38 around the shaft 36 in the clockwise direction. 

In the unactuated state of the switch 10, the first arm 
38 is normally disposed at an angle with respect to the 
switch 10, for example, at the angle A. The shaft may 
be slip fit into the holes 34 in the projections 30 and 32. 
Preferably the shaft 36 is press fit into a bracket 50 to 
which the second arm 40 is fixed by means of a rivet 52. 
Thus both the first and second arms 38 and 40 have at 
least a certain amount of freedom to rotate about the shaft 
36 toward or away from each other and toward or away 
from the switch body 12. 
A rivet 54 is disposed in the second arm 40 above a 

rivet 56 in the first arm 38. The rivets 54 and 56 are 
employed to center a second resilient means or spring 58 
which is disposed between the first and second arms 38 
and 40. The rivet 56 in the first arm 38 is additionally 
employed to center the spring 44 disposed below and in 
engagement with the lower surface of the first arm 38 
and the bottom of the recess 46. 
At the left end of the second arm 40 bracket 60 is fixed 

to the second arm 40 by means of a rivet 62. A shaft 64 
is then slip fit into holes 66 in upwardly projecting ends 68 
of the bracket 60 provided therefor. The shaft 64 is 
preferably press fit in a follower or roller 70 which may 
serve as a follower for a cam. 

Preferably a curved portion 72 is fixed to the left end 
of the first arm 38 by means of a rivet 74 to retain the 
left end of the second arm 40 against movement clock 
wise about the shaft 36 away from the first arm 38. It 
is obvious that the second arm 40 will tend to rotate in 
this direction due to the force of the spring 58 disposed 
between the first and second arms 38 and 40. The rivet 
74 is also employed to fix a projection 76 to the lower 
surface of the first member 38 to engage a stop 80 at 
its left end. The stop 80 is provided on the upper surface 
and on the left end of the switch body 12. 
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4. 
A cam and follower arrangement need not necessarily 

be employed to actuate the switch 10 since any convenient 
means may be used to depress the second arm 40 to actuate 
the switch. The arms 38 and 40 need not necessarily be 
pivoted although this is preferred as will be explained 
subsequently. The use of the stop 80 is, of course, old 
in the art to prevent the depression of the actuating but 
ton 15 more than a predetermined allowable distance. 
Thus the new and useful structure provided by the mech 
anism 14 is the arm 38 and the arm 40 and the spring 58 
disposed therebetween to take up overtravel of any means 
employed to depress the arm 40 without increasing the 
overtravel of the actuating button 15 in the switch 10. 
If the force constant of the spring 26 in the switch 10 is 
rather high, use of the spring 56 below the first arm 38 
may be omitted. Use of the spring 56 is preferred to en 
sure that the switch 16 is not actuated by vibration, the 
inertia force of the mechanism 14 thereby actuating the 
switch when the first arm 38 is thrown into violent con 
tact with the button 15. 

Preferably the force constant of the spring 58 is sub 
stantial to maintain the left end of the second arm 40 in 
engagement with the curved portion 72 fixed to the left 
end of the first arm 38 during the actuation of the Switch 
10. This means that the force constant of the spring 58 
should be sufficiently large to transmit force applied to 
the roller or follower 70 through the second arm 40, 
through the spring 58 to the first arm 38 to depress the 
button A5 to its actuating position. The actuating posi 
tion of the button 15 is shown in Fig. 3 with a cam 82 
having its outer surface in contact with the follower 70. 
It is to be noted that the overtravel of the switch itself 
is limited by the stop 80, i. e., the button 15 will be 
depressed only a predetermined amount depending upon 
its position, i. e., the distance the top of the button 15 
is above the stop 80. 
By keeping the spring 58 normally in compression be 

fore the first arm engages the stop 80, the first and Second 
arms 38 and 40 may be caused to rotate about the shaft 
36 as a unitary structure. 
The rotation of the cam 82 for actuation of the Switch 

10 may be in a counter clockwise direction as indicated 
by an arrow 90. A sharp edge 92 on the cam 82 repre 
sents the point at which the radius of the cam 82 is a 
maximum. The cam 82 is positioned in a manner Such 
that switching action takes place, for example, at a point 
94 therealong at a radius substantially shorter than that 
of the edge 92. Compensation for large follower over 
travel is made in the movement of second arm 40 toward 
first arm 38 as indicated at 88. The spring 58 thus is 
compressed and wear at the edge 92 does not interfere 
with the accurate actuation of the Switch 10. 

It is obvious from Fig. 3 that bracket 50 is not in any 
way connected to the first arm 38 so that both the second 
arm 40 and the bracket 50 can move freely about the 
shaft 36 independently of each other. A better under 
standing of the exact configuration of each of the separate 
component parts of the switch mechanism 14 will be 
better understood with reference to the exploded view 
shown in Fig. 4. 
Although the embodiment of the invention shown in 

Figs. 1 through 4 is preferred, other embodiments may 
be employed without departing from the spirit and scope 
of the invention. For example, in Fig. 5 an embodiment 
is shown comprising a first member 100 comprising a 
platform 102 which is rigidly connected to four hollow 
cylinders 104 having closed ends 106 disposed in recesses 
108 in a switch body 110. The switch body is provided 
with stops 112 to prevent the movement of the first mem 
ber 100 below a predetermined height, this height being 
sufficient to depress an actuating button 114 in the switch. 
body 110 to actuate a sensitive switch contained in the 
body 110 and not shown. Movement of the first member 
100 into the body 110 is resisted resiliently by springs 
116 disposed between the closed ends 106 of the cylinder 
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104 and the bottom surfaces 118 of the recesses 108. A 
second member 120 is also shown in Fig. 5 comprising a 
platform 122 which is supported by four rods 124 project 
ing into the hollow cylinders 104. 

Movement of the rods 124 and therefore movement of 
all the second member 120 is resiliently resisted by a 
plurality of springs 126 disposed between the lower ends 
of the rods 124 and the upper surfaces of the portions 
106 closing the ends of the hollow cylinders 104. 
The maximum movement of the second member 120 

away from the first member 100 is preferably limited by 
appendages 136 fixed to cylinder 104. 
A bracket 128 is fixed to the top of the plate 122 by 

means of a rivet 130 in a manner similar to the con 
struction of the bracket 60 on the second arm 40 shown 
in Fig. 1. A follower 132 is then mounted on a shaft 
134 in the bracket 128 in a manner similar to the mount 
ing of roller 70 in bracket 60 shown in Fig. 1. 

Operation of the overtravel mechanism shown in Figs. 
5 and 6 is analogous to that shown in the operation of the 
mechanism 14 shown in Fig. 1. Specifically force applied 
to the follower 132 causes both the first and Second men 
bers 100 and 129 to be depressed simultaneously, the 
springs 125 having substantially greater force constant 
than the springs 116. When the first member 100 reaches 
the stops 112 the button 114 will be depressed to its actu 
ated position. As actuating means depresses the follower 
132 still further, the second member 120 will be moved 
toward the first member 100 against the force of the 
spring 126. 

Still another embodiment of the invention is shown in 
Fig. 7 where the switch 200 is shown comprising a body 
portion 202 having a cylindrical projection 204 there 
above to house an actuating button 206. The button is 
actuated by means of an intermediate cylinder 208 which 
may be forced downwardly against the action of a spring 
210. disposed around a lower projection 212 of the cylin 
der 208 between a shoulder 214 thereon and a shoulder 
216 internal of the cylinder 204. A radial projection 218 
is also provided on the cylinder 268 to move in a groove 
220 in the cylinder 204. When the projection 218 en 
gages a lower shoulder 222 internal of the cylinder 204, 
downward vertical movement of the cylinder 208 is 
stopped. The shoulder 222 thus forms the overtravel 
stop for the button 206. A spring 224 is disposed be 
tween the lower surface of an upper cylinder 226 and the 
upper surface of the lower cylinder 288. The cylinder 
208 thus becomes equivalent to the member 100 shown 
in Fig. 5 and the first arm 38 shown in Fig.1. 
A cup-shaped projection 234 is fixed to the intermediate 

cylinder 208 and limits movement of the cylinder 226 
away from cylinder 208. Thus the projection 234 is 
equivalent to the curved portion 72 and the appendages 
36 in the other embodiments of the invention. 
The spring 224 corresponds functionally to the Springs 

126 shown in Fig. 5 and the spring 58 shown in Fig. 1. 
The upper cylinder 226 corresponds to the Second men 
ber 129 shown in Fig. 5 and the second arm 40 shown in 
Fig. 1. Force is applied to the cylinder 226 by means of 
a linkage 228 which is hingedly connected to both the 
cylinder 226 and a platform 230 provided on top of the 
right end of the switch body 202. A bracket and follower 
assembly 232 is then mounted on the linkage 228, the 
assembly 232 being substantially identical to those shown 
in both Figs. 1 and 5. 

It is to be understood that in the preferred embodiment 
of the invention shown in Fig. 1, spring 44 may be 
omitted and use of spring 26 utilized to urge both push 
button 15 and the assembly of the overtravel mechanism 
to its inoperative position. Still further, it is noted that 
first and second arms 38 and 4G may be pivoted from 
different points on the body and the Switch 10, i. e., 
through axes of rotation, may be represented as dots in 
Fig. 1 spaced from each other. In this case, stop means 
72 may have the identical shape. It can easily be seen 
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6 
that changes in the axis of rotation of first and second 
arms 38 and 40 need not be accompanied by any un 
usual modification of the remainder of the structure. of 
the invention or of the structure of switch 10. 

While the invention has been described in connection 
with a particular type cam and follower apparatus, other 
applications will be readily apparent to those skilled in 
the art. The invention, therefore, should not be limited 
to the particular arrangements shown and described, but 
should cover all modifications within the spirit and scope 
thereof. 
What is claimed is: 
1. A switching device having an actuating element self 

returning to an unactuated position, an overtravel mecha 
nism for said Switch, said overtravel mechanism com 
prising: a first arm rotatably mounted on said device to 
Imove said element from an inoperative to an operative 
actuating position; a second arm rotatably mounted on 
said switch to receive an actuating force; a follower on 
said Second arm; and resilient means to resist movement 
of said second arm in a predetermined direction relative 
to the position of said first arm, said first arm being 
adapted to move said switch actuating element to its 
operative position upon application of a force sufficiently 
large to overcome the force of said resilient means, said 
force being applied to said second arm in said prede 
termined direction and through said resilient means to 
said first arm. 

2. A switching device having an actuating element self 
returning to an unactuated position, an overtravel mecha 
nism for said switch, said overtravel mechanism com 
prising: a first arm rotatably mounted on said device to 
move said element from an inoperative to an operative 
actuating position; a second arm rotatably mounted on 
said switch to receive an actuating force; a follower on 
Said second arm; a cam positioned adjacent said second 
arm to operate said follower; and resilient means to re 
sist movement of said second arm in a predetermined 
direction relative to the position of said first arm, said 
first arm being adapted to move said Switch actuating. 
element to its operative position upon application of a 
force Sufficiently large to overcome the force of said 
resilient means, said force being applied to said second 
arm in said predetermined direction and through said 
resilient means to said first arm. 

3. In a switching device having an actuating element 
self-returning to an unactuated position, an overtravel 
mechanism for said switch, said overtravel mechanism 
comprising: a first arm rotatably mounted on said device 
to move said element from an inoperative to an operative 
actuating position; a second arm rotatably mounted on 
said switch to receive an actuating force; resilient means 
maintained in a position to be put in compression when 
said actuating force is applied to said second arm, said 
resilient means resisting movement of said second arm 
towards said first arm, said first arm being adapted to 
move said switch actuating element to its operative posi 
tion upon application of a force sufficiently large to over 
come the force of said resilient means, said force being 
applied to said second arm toward said first arm through 
said resilient means. 

4. In a switching device having an actuating element 
self-returning to an unactuated position, an overtravel 
mechanism for said Switch, said overtravel mechanism 
comprising: a first arm rotatably mounted on said device 
to move said element from an inoperative to an operative 
actuating position; a second arm rotatably mounted on 
said Switch to receive an actuating force; resilient means 
maintained in a position to be put in compression when 
said actuating force is applied to said second arm, said 
resilient means resisting movement of said second arm 
towards said first arm, said first arm being adapted to 
move said switch actuating element to its operative posi 
tion upon application of a force sufficiently large to over 
come the force of said resilient means, said force being 
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applied to said second arm toward said first arm through 
said resilient means; and an extension on said first arm 
to loop around and provide stop means for said first arm 
to limit the movement thereof away from said second 
a. 

5. In a switching device having an actuating element 
self-returning to an unactuated position, an overtravel 
mechanism for said switch, said overtravel mechanism 
comprising: a first arm rotatably mounted on said device 
to move said element from an inoperative to an operative 
actuating position; a second arm rotatably mollinted on 
said switch to receive an actuating force; resilient means 
maintained in a position to be put in compression when 
said actuating force is applied to said second arm, said 
resilient means resisting movement of said second arm 
towards said first arm, said first arm being adapted to 
move said switch actuating element to its operative posi 
tion upon application of a force sufficiently large to over 
come the force of said resilient means, said force being 
applied to said second arm toward said first arm through 
said resilient means; an extension on said first arm to 
loop around and provide stop means for said first arm to 
limit the movement thereof away from said second arm; 
and an extension on said second arm to engage said device 
to provide stop means to limit movement of both said 
second arm and said actuating element. 

6. In a switching device having an actuating element 
self-returning to an unactuated position, an overtravel 
mechanism for said switch, said overtravel mechanism 
comprising: a first arm rotatably mounted on said device 
to move said element from an inoperative to an opera 
tive actuating position; a second arm rotatably mounted 
on said switch to receive an actuating force; a helically 
coiled spring disposed between said arms maintained in 
a position to be put in compression when said actuating 
force is applied to said second arm, said spring resisting 
movement of said second arm towards said first arm, said 
first arm being adapted to move said switch actuating 
element to its operative position upon application of a 
force sufficiently large to overcome the force of said 
spring, said force being applied to said second arm toward 
said first arm through said spring. 

5 

0 

20 

25 

30 

40 

8 
7. A switching device comprising: a sensitive switch 

having an actuating button and first means to resist re 
siliently the movement of said button to its actuating posi 
tion, a first arm rotatably mounted on said switch, a stop 
on said switch to limit movement of said first arm towards 
said switch and thereby to limit the movement of said 
button to a predetermined distance, a second arm ro 
tatably mounted on said switch about the same axis of 
rotation as said first arm, and second means disposed be 
tween said first and second arms to resist resiliently the 
movement of said second arm towards said first arm, 
said second resilient means having a force constant suf 
ficiently large to prevent substantially any compression 
thereof when force required to depress said first resilient 
means is applied to said first arm through said second 
arm, and said second resilient means; third means fixed 
to the end of said first arm to limit movement of said 
second arm to a predetermined distance away from said 
first arm, a shaft in said 'switch to retain said arms, said 
first arm extending beyond each side of said shaft and 
having a stop on its end opposite said third means, said 
first arm also being forced around said shaft on the side 
thereof adjacent said switch; and a spring between said 
first arm and said switch to urge the side of said first arm 
on which third means are fixed away from said switch, 
whereby said last named stop may engage said switch, 
said second resilient means having a force constant suffi 
ciently large to prevent any substantial compression there 
of when force required to depress both said first resilient 
means and said spring is applied to said first member 
through said second member and said second resilient 
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