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Korsgren, Jr., Wolcott, Conn., assignors to Haydon 
Switch, Eric, Waterbury, Conn., a corporation of Con 
necticut - 

Filed Oct. 23, 1957, Ser. No. 69,932 
16 Claims. (C. 200-153) 

The present invention relates to switch and actuator 
assemblies, and more particularly to an improved assem 
bly of this type which is especially adapted for use in 
aircraft, for example, where the assembly may be sub 
jected to substantial shockforces. 
One of the features of the present invention resides in 

the provision of a switch and actuator assembly, advan 
tageously of an hermetically sealed construction, which 
comprises a relatively delicate or sensitive switching 
device and rugged, heavy-duty means for effecting actu 
ation of the switch. In this respect, the actuating means 
of the assembly is arranged to withstand relatively severe 
shock forces, as may occur in the landing of aircraft, for 
example, so that accidental actuation of the switch means 
is avoided. 

In conjunction with the foregoing feature, the assembly 
of the invention comprises an actuator mechanism having 
relatively heavy spring means for retaining the actuator 
in a normal position and including means to isolate the 
action of such heavy spring means from a relatively 
delicate switching device. 
Another specific feature of the invention resides in the 

provision of a switch and actuator assembly of the type 
and having the characteristics set forth above, which 
includes novel arrangements for adjusting the actuator 
mechanism. In this respect, the actuating mechanism in 
cludes adjustable means acted upon by a relatively heavy 
spring and adapted to have excess movement or over 
travel in a direction toward the actuator of the switching 
device without causing the strong force of the heavy 
Spring to be applied to the switch actuator. The arrange 
ment is such that positive actuation of a sensitive switch 
ing device is assured, using a rugged, heavy-duty actuating 
mechanism, while at the same time effecting the actuation 
of the switch by relatively sensitive means to avoid dam 
aging the switch. 

For a better understanding of the invention reference 
should be made to the following description and the 
accompanying drawings, in which: 

Fig. 1 is a cross-sectional view of the new switch and 
actuator assembly, taken generally along line -i of 
Fig. 2; 

Fig. 2 is a cross-sectional view of the assembly of Fig. 
1, taken generally along line 2-2 of Fig. 4; 

Fig. 3 is a cross-sectional view of the assembly of Fig. 
1, taken generally along line 3-3 of Fig. 2, illustrating 
the actuating mechanism of the assembly in an operating 
position; and 

Fig. 4 is a cross-sectional view, taken generally along 
line 4-4 of Fig. 2. 

Referring now to the drawing, the reference numeral 10 
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designates a housing, which may form part of a sealed 
enclosure for the new switch and actuator assembly. The 
housing 10 may include a wall 11, which mounts most 
of the assembly components, the wall 11 being secured 
in sealed relation to the remainder of the housing, as 
by brazing. - - - - 

Carried by the housing wall 11 is a frame structure 

70 

2 
12, including a plate 13 held in spaced relation to the 
wall 11 by a plurality of posts 14. At one end, the plate 
13 of the illustrated apparatus mounts a pair of switches 
15, 16 in side-by-side relation, the switches being secured 
to the plate by means such as rivets 17. Advantageously, 
the switches 15, 16 are relatively sensitive, snap-acting 
devices having movable actuators 18 projecting therefrom. 
The switches may also include spring arms 19 which 
overlie the actuators 18, so that the actuators may be 
moved by the application of forces which are offset some 
what from the actuators. Suitable leads or terminals 20, 
21 project from the switches and are adapted to be con 
nected to electrical conductors (not shown). 
Mounted on the frame plate 13 and housing wall 11, 

by means of one of the posts 14, is an arm 22 which is 
adapted for limited pivotal movement about the axis of 
the post 4. The arm 22 may be formed of sheet metal 
material and comprises spaced arm portions 23, 24 con 
nected at their outer ends by a cross strip 25. For con 
venience of reference the arm 22 may be referred to as 
a mounting arm. 

Pivotally mounted at the outer end of the mounting 
arm 22 is a second arm 26 comprising spaced arm por 
tions 27, 28 connected by a cross strip 29. The arm 26, 
which may be referred to as an adjusting arm, is con 
nected to the mounting arm 22 by means of a pin 30 
which engages the adjusting arm 26 intermediate its 
ends and permits limited pivotal movement of the arm 
26 with respect to the arm. 22. 
Also pivotally connected to the mounting arm. 22, by 

means of the pin 36, is a third arm 31 comprising spaced 
arm portions 32, 33 connected by a cross strip 34. The 
arm 3, which may be referred to as an actuating arm, is 
pivoted at its left hand end, as viewed in Fig. 3, for 
example, and has a free end portion projecting beyond 
the right hand end of the adjusting arm 26 and generally 
underlying the actuators 18 of switches 15, 16. - 

In accordance with one aspect of the invention the 
actuating arm 3 is acted upon by one end 35 of a rela 
tively light wire spring 36. The spring 36 of the illus 
trated apparatus has one or more convolutions about 
the pivot pin 30 and has its other end 37 bearing against 
the cross strip 29 of the adjusting arm 26. The action of 
the spring 36 is such as to urge the actuating arm 31 to 
pivot in a counterclockwise direction with respect to the 
adjusting arm. 26. ". . . . 
As shown best in Figs. 2 and 3, the adjusting arm 26 

is provided at its right hand end with a pair of inwardly 
projecting tabs 38, 39 which overlie the cross strip 34 of 
the actuating arm and limit the extent to which the arm 
31 may pivot with respect to the adjusting arm 26. Thus, 
when the apparatus is in the condition shown in Fig. 3 
the actuating arm 31 urged by the spring 36 against the 
tabs 38, 39 so that, in effect, the arms 26, 31 form a 
unitary element. 
Mounted on one wall 40 of the assembly housing 10 

is an adjustable post assembly 4 having an end portion 
42 projecting into the housing and being adjustably po 
sitioned therein by means of an adjusting screw 43. The 
post assembly 41 which, in itself, forms no part of the 
present invention, may advantageously be of the con 
struction illustrated and described in the copending ap 
plication, Serial No. 691,931 of Korsgren, Sr. et al.; filed 
October 23, 1957. In this respect, the projecting end por 
tion 42 of the post assembly includes a movable element 
surrounded by a flexible sealing element and adapted 
to have limited adjusting movement toward and away 
from the housing wall 40, the adjustment being effected 
by appropriate manipulation of the screw 43. - 

In the illustrated apparatus the innermost end of the 
post assembly. 41 directly overlies the cross strip 29 of 
the adjusting arm 26. Accordingly, the post assembly 41 
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forms an abutment limiting the extent of upward move 
ment of the cross strip 29. The function of the post as 
sembly will become more apparent in connection with the 
following description. - 

In accordance with the invention, a spring 44, which 
is quite strong in relation to the wire spring 36, acts 
between a post 45, of the housing and frame structure, 
and the mounting and adjusting arms 22, 26, in a manner 
urging the rams upwardly with a relatively strong force. 
As shown best in Figs. 3 and 4 the spring 44 is a gen 
erally U-shaped element of flat cross section, the spaced 
arms of which lie on opposite sides of the pin i4, upon 
which the mounting arm 22 is pivoted. At one end, the 
spring 44 has a curved portion 46 bearing against the 
post 45, and at its other end the spring has a T-shaped 
head 47 which underlies and presses upwardly upon the 
spaced arm portions 27, 28 of the adjusting arm 26. 

Advantageously, the end 47 of the spring 44, which 
may be referred to as the main spring, bears directly 
upon the adjusting arm 26 at a point adjacent the pivot 
pin 30 but spaced from the pin 30 toward the pin 14 
supporting the mounting arm. 22. The arrangement is 
such that the upward force of the spring 44, applied 
through end 47 thereof, tends to pivot the adjusting arm 
26 in a clockwise direction with respect to the mounting 
arm. 22. However, such counterclockwise movement of 
the adjusting arm is limited by the adjustable post as 
sembly 41, so that the spring 44 actually has a combined 
action or effect, urging the adjusting arm 26 in a clock 
wise direction relative to the mounting arm 22 and urging 
the mounting arm 22 in a counterclockwise direction. 
To limit the extent of upward movement of the mount 

ing arm 22 there is provided an abutment which, in the 
illustrated form of the invention, is a shaft 48. The 
shaft 48, which may be referred to as the operating shaft, 
is journaled at one end 49 in a bushing 50 mounted on 
the housing wall 11 and at its other end in the frame 
plate 13. Intermediate its ends the shaft 48 is provided 
with flat surface portion 51 (see Fig. 3) which normally 
faces downwardly and directly overlies the cross strip 25 
of the mounting arm 22. Accordingly, when the operat 
ing shaft 48 is in its normal position, as shown in Fig. 4, 
the surface 51 thereof forms a rigid abutment limiting 
the upward or counterclockwise pivoting movement of the 
mounting arrn 22 under the influence of the main 
spring 44. 
When the mounting arm 22 is in its upper limit posi 

tion the force of the spring 44 seats the cross strip 29 
of the adjusting arm 26 firmly against the lower end of 
the adjusting post assembly 41. Accordingly, by ap 
propriate adjustment of the post assembly 41, the normal 
or initial position of the adjusting arm 26 relative to 
the mounting arm 22 may be varied within predeter 
mined limits. 

Adjustably secured in the outer end portion of the 
actuating arm 31 are spaced adjusting screws 52, 53, 
which project toward and underlie the spring arms 19 and 
actuators 18 of the respective switches 15, 16. The ar 
rangement is such that when the actuating mechanism 
comprising arms 22, 26, 31 is in its normal position, as 
shown in Fig. 4, the adjusting screws 52, 53 bear upon 
the spring arms 19 to urge the actuators 18 upwardly 
and maintain the switches 15, 16 in actuated condition. 

In accordance with one aspect of the invention the 
adjustment of the post assembly 41 is such that, when 
the actuating mechanism is in its normal position, the tabs 
38, 39 are spaced somewhat above the cross strip 34 
of the actuating arm 31. Thus, the switch actuators 18 
are acted upon by the actuating arm 31, under the force 
of the wire spring 36. Advantageously, the effective 
force applied by the spring 36 is sufficient to actuate 
the switches 15, 16, but not sufficiently in excess of the 
necessary actuating force to overstress delicate com 
ponents of the switches. 

In the illustrated form of the invention, operation of 
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4 
the assembly is effected by rotation of the operating 
shaft 48. To this end, the shaft 48 is provided with a 
flexible rotary sealing element 54 which is bonded to 
the shaft 48 and to the bushing 50, being supported be 
tween the bonded areas by a parting element 55 formed 
of a material such as Teflon (polytetrafluoroethylene). 
The construction and arrangement of the rotary seal is 
described more fully in the beforementioned copending 
application, Serial No. 691,931. 
One end of the shaft 48 projects outwardly of the 

housing 10 and carries a suitable knob 56 adapted for 
manual operation. The other end of the shaft 48 projects 
somewhat beyond the frame plate 13 and carries a pin 
56. The pin 56 acts in cooperation with tabs 57, 58, 
projecting from the frame plate 13 to limit the rotation 
of the shaft. As shown in Fig. 1, the tabs 57, 58 may 
be so positioned as to permit the operating shaft 48 to 
be rotated somewhat less than 45° from its normal 
position. 
The switch and actuator assembly is operated by ro 

tating the knob 56 in either direction, whereby to tilt 
the abutment surface 51, substantially as shown in Fig. 3. 
The abutment surface 51 thus forms, at least in effect, 
cam means for forcing the mounting arm 22 to pivot in 
a clockwise direction against the action of the main 
spring 44. The initial clockwise movement of the mount 
ing arm 22 moves the pivot pin 30 downwardly, tending 
to carry with it the adjusting arm 26. However, the 
main spring 44 tends at all times to pivot the adjusting 
arm in a clockwise direction, so that the left hand end 
of the adjusting arm is held seated against the post as 
sembly 41. 

During the initial downward movement of the pivot 
pin 30, the actuating arm 31 is held against the switch 
actuators 18 by the action of the wire spring 36. How 
ever, after a short initial movement the actuating arm 
31 is picked up by the inwardly projecting tabs 38, 39 
of the adjusting arm 26, whereupon the actuating arm 
becomes effectively rigid with the adjusting arm and 
moves away from the switch actuators 18 to effect op 
eration of the switches 15, 16. 
When manual operating force is released from the 

knob 56 the action of the main spring 44 automatically 
rotates the shaft 48 to its initial position, restoring the 
actuating mechanism to its initial position, substantially 
as shown in Fig. 4. Advantageously, the adjustment of 
the post assembly 41 is such as to provide a certain 
amount of overtravel in the adjusting arm 26, so that 
the actuating arm 31 is acted upon by the wire spring 
36 to apply predetermined actuating force to the switch 
actuators 18. 
One of the important features of the invention resides 

in the novel actuating mechanism, including a relatively 
strong spring which readily absorbs high shock loads and 
forcefully restores the mechanism to its initial position 
when manual or other external operating force is re 
leased. At the same time the relatively heavy forces of 
the main spring 44 are wholly isolated from the more 
or less delicate switch assemblies 15, 16, so that the 
Switch components are not overstressed or otherwise 
damaged in operation. 

It should be understood that the specific form of the 
invention herein illustrated and described is intended 
to be representative only, as certain changes may be 
made therein without departing from the clear teach 
ings of the disclosure. Accordingly, reference should be 
made to the following appended claims in determining 
the full scope of the invention. g 
We claim: 
1. A switch and actuator assembly comprising a frame, 

a switch mounted on the frame and having a movable 
actuator, a mounting arm pivoted on the frame, heavy 
spring means urging said mounting arm in a first di 
rection, an adjusting arm pivoted on said mounting arm, 
said heavy spring means urging said adjusting arm in a 
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second direction, adjustable stop means for limiting 
movement of said adjusting arm in said second direction, 
an actuating arm pivoted on said mounting arm and hav 
ing a portion adapted to bear upon said movable actua 
tor, light spring means urging said actuating arm in said 
first direction, means for limiting movement of said 
mounting arm in said first direction, operating means 
for moving said mounting and adjusting arms in said 
second direction, and interengaging means on said ad 
justing and actuating arms operative upon movement of 
said adjusting arm in said second direction to move 
said actuating arm away from said actuator. 

2. A switch and actuator assembly comprising a frame, 
a switch mounted on the frame and having a movable 
actuator, an actuating arm mounted for movement to 
ward and away from said actuator, movable mounting 
means pivoted on said frame and pivotably mounting 
said actuating arm, said mounting means being movable 
generally toward and away from said actuator, heavy 
spring means urging said mounting means toward said 
actuator, abutment means limiting movement of said 
mounting means toward said actuator, light spring means 
urging said actuating arm toward said actuator, operat 
ing means for moving said mounting means away from 
said actuator, and interengaging means acting between 
said mounting means and actuating arm for moving said 
actuating arm away from said actuator together with 
said mounting means. 

3. A switch and actuator assembly comprising a frame, 
an adjustable member, a switch mounted on the frame 
and having a movable actuator, an actuating arm 
mounted for movement toward and away from said 
ctuator, movable mounting means comprising a mount 

ing arm and an adjusting arm pivoted on said mounting 
arm, said mounting means being carried by the frame 
and mounting said actuating arm, said mounting means 
being movable generally toward and away from said 
actuator, heavy spring means urging said mounting means 
toward said actuator, abutment means acting on said 
mounting arm and limiting movement of said mounting 
means toward said actuator, light spring means urging 
said actuating arm toward said actuator, operating means 
for moving said mounting means away from said actua 
tor, and interengaging means acting between said mount 
ing means and actuating arm for moving said actuating 
arm away from said actuator together with said mounting 
CaS. 

4. The assembly of claim 3, characterized by said 
mounting arm being pivoted on said frame, said heavy 
spring means acting on said adjusting arm between the 
pivoting axis of the mounting arm and the pivoting axis 
of said adjusting arm, said adjustable member acting on 
said adjusting arm between said axes. 

5. A switch and actuator assembly comprising a frame, 
a switch mounted on the frame and having a movable 
actuator, an actuating arm mounted for movement toward 
and away from said actuator, movable mounting means 
carried by the frame and mounting said actuating arm, 
said mounting means being movable generally toward 
and away from said actuator, heavy spring means urging 
said mounting means toward said actuator, abutment 
means limiting movement of said mounting means to 
ward said actuator, light spring means acting between 
said mounting means and said actuating arm and urging 
said actuating arm toward said actuator, operating means 
for moving said mounting means away from said actua 
tor, and interengaging means acting between said mount 
ing means and actuating arm for moving said actuating 
arm away from said actuator together with said mount 
ing means. 

6. A switch and actuator assembly comprising a frame, 
a switch mounted on the frame and having a movable 
actuator, an actuating arm mounted for movement to 
ward and away from said actuator, movable mounting 
means comprising a mounting arm pivoted on said frame 

6 
and an adjusting arm pivoted between its ends on 
mounting arm, said a mounting means mounting said, i. 
actuating arm, said mounting means being movable gen 
erally toward and away from said actuator, heavy spring 
means urging said mounting means toward said actuator, 
abutment means acting on said mounting arm for limiting 
movement of said mounting means toward said actuator, 
an adjustable member acting on said adjusting arm and 
operative in conjunction with said mounting arm to de 
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termine the position of said adjustment arm when said 
mounting arm is against said abutment means, light 
spring. means urging, said actuating arm, toward said 
actuator, operating means for moving said, mounting 
means away from said actuator, and interengaging means. 
acting between said mounting means and actuating arm 
for moving said actuating arm away from said actuator 
together with said mounting means. 

7. A switch and actuating assembly comprising a 
switch having a movable actuator, an actuating arm mov 
ble toward and away from said actuator, movable 
mounting means mounting said actuating arm and mov 
able toward and away from said actuator, said actuating 
arm being pivoted on said mounting means, heavy spring 
means urging said movable means toward said actuator 
with a strong force, light spring means acting between 
said mounting means and actuating arm and tending to 
pivot said actuating arm toward said actuator with a 
light force, and operator means acting in opposition to 
said heavy spring means for moving said actuating arm 
away from said actuator. 

8. A switch and actuator assembly comprising, a frame, 
a switch mounted on the frame and having a movable 
actuator, an actuating arm mounted for movement to 
ward and away from said actuator, movable mounting 
means carried by the frame and mounting said actuating . 
arm, said actuating arm being movable relative to said : 
mounting means, said mounting means being movable 
generally toward and away from said actuator, heavy 
spring means urging said mounting means toward said 
actuator, abutment means limiting movement of said 
mounting means toward said actuator, light spring means 
urging said actuating arm toward said actuator, said actu 
ating arm being movable by said actuator against said 
light spring means relative to said mounting means, said 
light spring means supplying substantially the only direct 
loading force on said actuator, operating means for mov 
ing said mounting means away from said actuator, and 
interengaging means acting between said mounting means 
and actuating arm for moving said actuating arm away 
from said actuator together with said mounting means. 

9. The assembly of claim 8, characterized by said 
operating means comprising a cam-like member, and . 
said abutment means comprising a portion of said cam 
like member. 

10. The assembly of claim 9, characterized by said 
cam-like member comprising a rotatable shaft having a 
flat portion forming said abutment means. - 

11. A switch and actuator assembly comprising a 
switch having a movable actuator, an actuating arm 
movable toward and away from said actuator, movable 
mounting means mounting said actuating arm and mov 
able toward and away from said actuator, said actuating 
arm being movable relative to said mounting means, 
heavy spring means urging said movable means toward 
said actuator with a strong force, light spring means urg 
ing said actuating arm toward said actuator with a light 
force, said actuating arm being movable by said actuator 
against said light spring means relative to said mounting 
means, said light spring means supplying substantially 
the only direct loading force on said actuator, and oper-. 
ator means acting in opposition to said heavy spring 
means for moving said actuating arm away from said 
actuator. 

12. The assembly of claim 11, including adjustable 

  



7 
means acting on said mounting means for determining 
in part the limit of movement of said adjustable means 
toward said actuator. 

13. A switch and actuator assembly comprising a 
switch having a movable actuator, a light spring powered 
means acting in a direction toward said actuator and 
supplying substantially the only direct loading force on 
said actuator, operator means to move said light spring 
powered means in a direction away from said actuator, 
and heavy spring powered means acting in opposition to 
Said operator means connected to said light spring pow 
ered means and acting to move said light spring means 
in a direction toward said actuator. 

14. The assembly of claim 13, characterized by said 
light spring powered means comprising an actuating arm 
and a spring acting on said actuating arm, and said heavy 
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spring powered means comprising mounting means for 
said actuating arm. - 

15. The assembly of claim 13, including a frame, and 
characterized by said operator means comprising a rota 
table cam-like member journaled in said frame, and said 
heavy spring powered means comprising a mounting arm 
movable in said frame and acted upon by a heavy spring. 

16. The assembly of claim 11, including adjustable 
means acting on said mounting means for determining 
in part the limit of movement of said adjustable means 
toward said actuator. 
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