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ELECTRICSWITCH ACTUATOR, 

Carlo M. Christensen, Freeport, Ill., assignor, by 
mesne assignments, to Minneapolis-Honeywell 
Regulator Company, Minneapolis, Minn., a cor 
poration of Delaware 

Application April 8, 1946, Serial No. 660,314 
(C. 74-96) Claims. 

This invention relates to switch mechanisms 
and has special reference to an improved switch 
actuating mechanism. 

Objects of this invention include the provision 
of a rugged, compact, low cost electric switch 
actuator that is simple and economical in con 
struction, easily assembled, and reliable and pre 
cise in operation. 
A preferred embodiment adapted to be emi 

ployed to operate a compact precision type elec 
tric switch includes an external arm adapted to 
rotate a cam, the cam being engageable with 
a lever to press the latter into engagement with 
the switch operating plunger. Specific objects 
with respect to this preferred embodiment lie in 
(d) the provision of a resilient member between 
the Switch plunger and the lever whereby move 
ment Of the lever includes a certain amount of 
overtravel beyond the switch 'operate' position, 
(b) so dimensioning and positioning the cam 
with respect to the lever that the rotation of 
the external arm includes a certain amount of 
overtravel, with respect to the lever, beyond the 
'operate' position. Another specific object lies 
in the provision of a novel arrangement of parts 
aSSociated with a coiled spring for urging the 
parts to a normal or “non-operate' position. 
Other objects and advantages will become ap 

parent from the following description in con 
nection with the drawings, in which 

Figure l is a switch actuator illustrating a 
preferred embodiment of my invention and 
shown assembled with a switch; 

Fig. 2 is a partial sectional view of Figure i 
taken on the line 2-2; 

Fig. 3 is a partial Sectional view of Figure 1. 
taken on the line 3-3; 

Fig. 4 is an exploded perspective view of the 
parts of the actuator shown in Figure 1; 

Fig. 5 is a partial perspective view of the ac 
tuator showing the positions of the parts at the 
normal or "non-operate' position; 

Fig. 6 is a view similar to Fig. 5 showing the 
actuator arm rotated to one “operate' position; 

Fig. 7 is a view similar to Fig. 6 in which the 
actuator lever is moved to its “operate' position 
by rotating the actuating arm to a position op 
posite its Fig. 6 position; 

Fig. 8 is a sectional view of Fig. 5 taken on the 
line 8-8; 

Fig. 9 is a sectional view of Fig. 6 taken on the 
line 9-9; 

Fig. 10 is a sectional view of Fig. 7 taken on 
the line 0-0, and 
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2 
Fig. 11 is a modification of one of the parts 

shown in Figures 1 and 4. 
Like parts are designated by like reference 

characters throughout the figures. 
Considering now the figures in more detail, 

the actuator comprises a housing generally des 
ignated 2 having a bushing 22 for rotatably 
journaling the shaft. When assembled within 
the bushing, the shaft will have at its exterior 
portion the driving washer 24, preferably having 
its outer periphery flattened at preselected posi 
tions so as to be readily received between the 
jaws of a wrench. The washer edges 26 also 
engage the surfaces 27 on the shaft so that any 
rotational movement applied to the driving 
Washer Will rotate the shaft. The roller arm 
28 and the lock washer 29 are forced upon the 
driving washer 24 by means of the nut 3 which 
is threadedly engaged with the extreme outer 
end portion 32 of the shaft. Preferably the 
lock washer 29 is of the type comprising a ring 
portion 25 having a plurality of outwardly and 
inwardly projecting annularly spaced radially 
extending projections or fingers 30 inclined at 
an angle with respect to the plane of the ring 
portion 25. Thus, when the nut 31, preferably 
of the self-locking type, is screwed into position 
against the outer side of the arm 28, the fingers 
30 on the lock washer 29 bite into the other side 
of the arm and the driving washer or abutment 
24. This construction assures that the arm 28 
is rigidly attached to the shaft. This construc 
tion is also advantageous in that the arm 28 
may be adjusted to any desired angular posi 
tion relative to the shaft. By this construction 
the roller arm 28 can be adjusted for any an 
gular position with respect to the housing at any 
given position of the shaft 23. 
The inner end portion 33 of the shaft is formed 

with the longitudinally extending flattened sur 
face 34 (see Figs. 2 and 3) and the circumfer 
ential groove 36. A U-shaped member or bracket 
generally designated 37 and having the base 
portion 38 and the side portions 39 and 4 is 
apertured as at 42 and 43 so as to be assembled 
slidably over the shaft end portion 33 whereby 
the base portion 38 will, in effect, constitute a 
parallel bar which is rotatable with the shaft 
about the latter's axis. The coiled torsion spring 
44 will be telescopically assembled upon the shaft 
end portion 33 between the sides 39 and 4f of the 
U-shaped member. The substantially radially 
extending end portions 46 and 47 of the coiled 
Spring will be assembled to normally abut the 
opposite Surfaces or sides of both the bar 38 and 
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the housing boss 48, as shown in Fig. 8. In prac 
tice, these end portions will rarely abut both bar 
surfaces 5 and 52 and both boss surfaces 53 and 
54 in the normal or Fig. 8 position, since a high 
degree of precision is not required in this part of 
the construction and hence the bar and the boSS 
will usually vary slightly in width. A spacing 
washer 49 and a D-shaped can 56 will be main 
tained upon the shaft end portion 33 by a Cr. 
washer 57 which is seated in the groove 36. 
A lever member generally designated 58 is 

pivotally mounted on the pin 59 which may be 
formed integrally with or otherwise fastened to 
the housing 2. 
Suitable groove (not shown) on the pin serves to 
hold the lever member in place. The formed 
coil spring 62 is likewise assembled on the pin 59 
So that its end portions 63 and 64 respectively 
engage the lever member 58 and the interior of 
the housing to maintain the lever pressed resil 
iently upward into engagement with the cam. 55 
at all titles. In Some constructions it may be 
feasible to dispense with this spring 62; how 
ever, it will usually be preferred, to maintain the 
lever completely out of contact with the switch 
in the “non-operate' position (as shown in Fig 
ures 1 and 5). The lever member 58 has as 
sociated with it a resilient member generally 
designated 66, which provides the actual en 
gagement with the Switch operating plunger 67. 
This provides for a certain annount of overtravel 
movement of the lever member 58 past, the “oper 
ate' position of the switch plunger 6. One form 
of this resilient member may be as shown in Fig. 
4 consisting of a headed rivet 69 and a washer 
7 peened together as at 72, the rivet 69 being 
loosely engaged within an aperture (not shown) 
in the lever member and with its head pressed 
resiliently away from the lever by means of the 
interposed spring member 73. Another form 
which this resilient member may take is shown 
in Fig. 11 where a rubber block 4 and a metal or 
fiber cap 6 are bonded together and to the levet 
as shown. w 

Rotating of the roller arm 28 past the “oper 
ate' position (i. e., the position at which the 
SWitch is operated) in either direction is suit 
ably limited by the engagement of the ears or 
extensions. 77 on the U-shaped member 3 with 
one or the other of the surfaces 53 or 54 of the 
bOSS 48. These limiting positions are shown in 
Figures 9 and 10. - 
The present invention is applicable for use with 

a large number of electric switches. It is, there 
fore, only for purposes of illustration that I have 
shown the particular switch 68, mounted on the 
housing pins 8. It is a conventional compact 
precision type single pole, double throw switch in 
which the terminals 8 and 83 are normally con 
nected when the plunger is not depressed, and in 
which the terminals 82 and 83 are connected 
When the operating plunger 6 is depressed. . 

In Service, a gasketed cover plate (not shown) 
attached by bolts (also not shown) threadedly 
engaged in the tapped holes 84 Will serve to seal 
off the front housing opening 86. A swivelable 
conduit fitting 87, held in place by bolts 88, nuts 
89 and the back-up plate 9, may be turned at 
any Suitable angle to accommodate the connect 
ing conduit. . . - 

Operation 
Considering now the operation Of the actuator 

illustrated in the drawings, assume that the parts 
are in the normal positions shown in Figures 1, 

5 

4 
2, 3, 5, and 8. As shown, particularly in Fig. 3, the 
flat cam surface 92 is engaged in flatwise abut 
ment with the end portion 93 of the lever member . 
53 and that the lever member 58 is out of con 
tact with the operating plunger S. (Fig. 1) 
Furthermore, the roller arm 28 is in an up and 
down position, parallel to the housing although, 
as stated above, the normal position of the roller 
arm with respect to the housing can be at any 
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desired angle to accommodate the requirements 
of the particular service condition. 
When the roller arm 28 is rotated clockwise, 

that is, in the direction of the arrow designated 
A in Fig. 6, the lever member 58 will be moved 
downwardly, stressing its resilient portion 66 in 
added compression until sufficient force is ap 
plied to the switch plunger 67 to depress it to the 
“operate' position. The lever member can be 
moved downwardly considerably beyond this 
“operate” position due to the added compress 
ibility of the resilient portion 66 and this addi 
tional movement constitutes lever overtravel. As 
the roller arm 28 is rotated to rotate the calm 56 
in this manner, the lever member will be moved 
downwardly until a certain point is reached where 
the circular surface 94 of the cam is in contact 
with the lever surface 93. Further rotation of 
the arm past this point constitutes actuator arm 
overtravel. Thus, it will be seen that by provid 
ing an actuator construction with overtravel built 
into the connection between the cam and lever 
and additional overtravel built into the connec 
tion between the lever and plunger 6', a highly 
sensitive precision type switch having in itself a 
very short operating plunger movement may be 
employed to indicate the condition of a part mov 
ing through relatively great distances to operate 
the arm 28. For example, it may be used to ener 
gize an indicating light in an aircraft landing gear 
mechanism where the actuating arm may be ro 
tated through almost 90° between “lowered” and 
"retracted” positions, yet the switch plunger 6 
Will have a movement differential of only a few 
thousandths of an inch. - 
When the actuator arm is rotated clockwise, 

in the direction of the arrow A, the end portion 
46 of the coil spring will act upOn the bar 38 to 
urge it to the normal or Figure 8 position. Simi 
larly when the roller arm 28 is rotated in the 
opposite direction, in the direction of arrow B, 
the end portion 47 of the coil spring 44 will act 
against the bar 38 to urge, it to return to the 
Fig. 8 position. 
One modification of the present invention has 

been illustrated in which the calm 56 is of sym 
metrical shape and, as a result, the roller arm 
28 may be moved in either direction to operate 
the switch 68. Obviously, the actuator need not 
necessarily be operable in both directions in this 
manner for many cam configurations may be emi 
ployed within the scope of the present invention 
Whereby the arm 28 may operate the Switch in 
Only one direction or at different degrees of rota 
tion in different directions. Also, while the arm 
28 has been illustrated as employing a roller 96, 
this actually forms no essential part of the pres 
ent invention as many other types of actuating 
arms may be employed. - 

... It will be apparent that minor changes in the 
invention as disclosed will readily suggest them 
selves to others skilled in the art without depart 
ing from the spirit and scope of the invention, 
What is claimed as new is: 

1. In combination, a compact actuator con 
struction of the class described, a housing, a 
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shaft rotatably journaled in said housing, a U 
Shaped member having its sides engaging said 
Shaft to be rotatable therewith, a member at 
tached to Said shaft being engageable with said 
housing to limit rotation of said shaft in one 
direction, a coil spring inolunted upon said shaft 
between the sides of said U-shaped member and 
engageable With said housing to urge Said Shaft 
to a preselected normal position, a -cam aSSociated 
with said shaft, -a, ever hember pivotally mount 
ed within said housing and positioned for engage 
ment by said cain, said lever member having at 
tached thereto a resilient compressible member. 

2. In combination, a compact actuator Con 
struction of the class described, a housing, a 
shaft rotatably journaled in Said housing, a U 
shaped member having its sides engaging Said 
shaft to be rotatable therewith, a member at 
tached to said shaft being engageable with Said 
housing to limit rotation of Said shaft, a Spring 
mounted upon said shaft between the sides of 
said U-shaped member and engageable with said 
housing to urge said shaft to a preselected nor 
mal position, a cam associated with said shaft, a 
lever member pivotally mounted within said hous 
ing and positioned for engagement by said cam, 
resilient means associated with said lever for 
maintaining it resiliently pressed against Said 
can, said cann and said lever being so dimensioned 
and so positioned with respect to one another that 
initial rotation of said shaft from Said normal 
position effects movement of said pivoted lever 
and that further rotation of said shaft beyond 
said initial rotation does not move Said lever 
whereby the rotation of said shaft is characterized 
by overtravel movement with respect to said lever. 

3. In combination, a compact actuator con 
struction of the class described, a housing, a ro 
tatable shaft journally engaged with Said housing, 
said housing having a boss formed therein, said 
shaft having a bar mounted in spaced parallel re 
lation therewith, a coil spring telescopically en 
gaging said shaft, said Spring having end por 
tions engageable with opposite sides of Said bar 
and said boss to urge the parts to a normal posi 
tion where said shaft, said bar, and said boSS are 
in substantial alignment, can means associated 
With said shaft and rotatable thereWith, lever 
means operatively associated With Said can 
means, said can means being so dimensioned and ; 
so positioned with respect to said lever means 
that movement of said shaft to a certain position 
is operative to move said lever in one direction and 
further movement of said shaft beyond said cer 
tain position is inoperative to move said lever : 
farther in Said direction. 

4. In combination, a compact actuator con 
struction of the class described, a housing, a shaft 
rotatably journaled in said housing, a U-shaped 
member having its sides engaging said shaft to 
be rotatable therewith, Said U-shaped member 
being engageable with Said housing to limit rota 
tion of said shaft, a Spring mounted upon Said 
shaft between the sides of Said U-shaped member 
and engageable with said housing to urge Said 
shaft to a preselected normal position, a can a S 
Sociated with said shaft, a lever member pivotally 
mounted within said housing and positioned for 
engagement by said can, said shaft having at its 
outer end portion a washer interlocked there 
with to prevent independent rotational movement 
of said shaft and washer, an actuating arm en 
gaged by said shaft and normally rotatable With 
respect thereto, threaded means for moving Said 
arm toward said Washer, locking means inter 
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6 
posed between said arm and said Washer and 
adapted to restrain both from independent rota 
tional movement with respect to One another 
when said arm is urged forcibly toward Said 
Washer by said locking means. 

5. In an actuator the combination of, a hous 
ing comprising a body having a receSS opening 
On a side Surface and a cover shaped to be Se 
cured to said body to overlie said receSS and 
form a closed chamber in Said housing, said 
chamber being shaped to receive a mechanism 
having a longitudinal axis and operated by a 
plunger, a rotatabie Shaft Supported on Said hous 
iing in Spaced relation. With Said mechanism and 
having its rotational axis in Substantially par 
allel relation. With the longitudinal axis of said 
mechanism, said shaft having a portion disposed 
in Said chamber and a portion disposed on the ex 
terior of said housing, a bracket in said chamber 
rigidly mounted on said portion of the shaft in 
said chamber and having a portion in Substan 
tially spaced parallel relation with the shaft, said 
portion of the bracket being rotatable With Said 
shaft, a coil spring mounted on said portion of 
the shaft disposed in Said chamber and having 
its ends engageable with opposite sides of said 
portion in Spaced relation with said shaft and 
With said housing to urge said shaft to a pre 
Selected position, a cam mounted on the portion 
of the shaft disposed in the chamber and rotat 
able therewith, a pivotally mounted lever shaped 
to engage said cam and having its longitudinal 
axis substantially disposed in a plane of the axis 
of rotation of said shaft, said lever being shaped 
to engage the plunger, means for urging Said lever 
into engagement With Said Cain, and means en 
gageable with the portion of the shaft on the 
exterior of the housing for rotating the shaft 
whereby said can effects movement of the lever to 
actuate the mechanism. 

6. In an actuator, the combination of, a hous 
ing having a chamber formed therein for the re 
ception of a mechanism having a first axis and 
operated by a plunger, a shaft rotatably jour 
naled on said housing and projecting into Said 
chamber, Said Shaft having its axis of rotation in 
Substantially spaced parallel relation. With Said 
first axis of the mechanism, a U-shaped member 
in said chamber comprising side portions rigidly 
mounted on said shaft and rotatable therewith 
and a bridging portion Connected to Said side por 
tions and Spaced from Said shaft, Said housing 
having a bOSS disposed in Said chamber and pro 
jecting to Ward Said shaft, one of Said Side por 
tions being formed With a projection engage 
able with said boss to limit rotation of said shaft, 
a coil Spring in Said chamber mounted on Said 
shaft between said side portions and having its 
ends engageable with said bridging portion and 
said boss to urge said shaft to a preselected po 
sition, a cam in said chamber rigidly mounted on 
said shaft, an elongated pivotally mounted lever 
disposed in said chamber and having an end po 
sitioned for engagement by said can and itS Op 
posite end spaced axially from Said can, Said 
lever being engageable With Said plunger, and 
means for urging said first end of the lever into 
engagement with the cam whereby rotation of 
the latter causes said lever to move the plunger 
to actuate the mechanism. 

7. In an actuator for a device operated by a 
plunger, the combination of a Support, a shaft 
rotatably mounted on said Support and having a 
flattened Surface formed thereon, a mechanism 
actuated by rotation of Said shaft for Operating 
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the plunger, a washer having an opening shaped 
to receive said flattened surface whereby said 
washer is rigidly mounted on said shaft, Said 
washer having its periphery flattened at prese 
lected positions to be readily received between the 
jaws of a wrench, an actuating arm mounted on 
said shaft, a lockwasher disposed between said 
...washer and said arm comprising a ring portion 
having a plurality of radial projections inclined 
at an angle with respect to the plane of the ring 
portion, and a self-locking nut mounted on said 
shaft to abut against the arm whereby said pro 
jections bite into the arm and the Washer to effect 
a rigid connection between the arm and the shaft. 

CARLO M. CHRISTENSEN. 
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