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3,097,273 
ADJUSTABLESNAP ACTION ELECTRECAL 

SWITCH 
John A. Denner, Rosindale, Mass, assignor to United 

Electric Controls Company, Watertown, Mass., a cor 
poration of Massachusetts 

Filed June 6, 1961, Ser. No. 15,250 
8 Claims. (C. 200-67) 

This invention pertains to electrical switches of the 
snap-action type, such for example, as that of the patent 
to McGall, No. 1960,020, dated May 22, 1934, but more 
particularly to a switch of the sort disclosed in the patent 
to Broch, No. 2,729,715, dated January 3, 1956. Such 
switches have a wide range of utility and the demands of 
users, as respects operational capabilities of such switches, 
are likewise various. For example, some users require 
that the switch control circuit be closed or opened in 
response to a motion of the switch-actuating pin of the 
order of 0.001', whereas other users may require a much 
larger motion of the switch-actuating pin to accomplish 
the same result, moreover, in some instances it is re 
quired that the length of the switch-actuating pin, where 
it is exposed outside of the switch casing, be substantial, 
while others require a shorter projection of the actuating 
pin from the switch casing. 

Objects of the invention are to provide a switch hav 
ing provision whereby its sensitivity, that is to say, the 
amount of motion of the actuating pin necessary to pro 
duce the snap-action may readily be adjusted from a 
point outside of the switch casing and through a substan 
tial range and, when once adjusted, will retain said ad 
justment regardless of vibrations or shock to which the 
switch may be subjected in use. A further object is to 
provide means whereby the effective length of the actuat 
ing pin, exposed outside of the switch casing, may readily 
be varied without resorting to the use of tools or the 
substitution of parts. 
Other and further objects and advantages of the inven 

tion will be pointed out in the following more detailed 
description and by reference to the accompanying draw 
ings wherein: 

FIG. 1 is a side elevation, to large scale, of a Switch 
embodying the present invention; 
FIG. 2 is an end elevation of the switch of FIG. 1, 

looking from the right-hand side of the latter view; 
FIG. 3 is a vertical section, substantially on the line 

3-3 of FIG. 2; 
FIG. 4 is a side elevation of an adjustable button to 

which the force is applied for actuating the switch; 
FIG. 5 is an internally screw-threaded sleeve member 

which is mounted in an opening in the cover of the switch 
and which receives a threaded hollow shank integral with 
the actuating button; 

FIG. 6 is a bottom view of the sleeve member of 
FIG. 5; 

FIG. 7 is an elevation showing the pin by means of 
which the actuating force is transmitted to the tensioning 
spring of the switch; 

FIG. 8 is an elevation of the force-transmitting spring; 
FIG. 9 is a plan view, to smaller scale, of the tensioning 

spring of the switch; 
FIG. 10 is a section on the line 10-19 of FIG. 9; and 
FIG. 11 is a fragmentary section, at the same plane as 

FIG. 3, showing a portion of the cover of the switch 
with the switch-actuating complex removed therefrom. 

While, as above noted, the present invention relates 
to a switch of the general type disclosed in the patent to 
Broch, No. 2,729,715, dated January 3, 1956, the switch, 
as more specifically here illustrated, by way of example, 
is shown as comprising certain features disclosed in the 
copending application of Henry G. Leupold, Serial No. 
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2 
837,974, filed on September 3, 1959, now issued as Patent 
No. 3,019,312, dated January 30, 1962. 

Referring to FIG. 1 of the drawings, the numeral 1 
designates the base of the switch, which may consist of 
a generally rectangular, substantially rigid block of an 
appropriate, dielectric, moldable material such as Bake 
lite its external dimensions preferably being those which 
have become a standard for snap-switches of this gen 
eral type, for instance, of a length of 11546 inches; a width 
of A6 inch; and a depth (with cover) of 1346 inch, with 
the axis of the actuating button at a distance of approxi 
mately one-half inch from one end. 
At the left-hand end of the base 1, as viewed in FIGS. 

1 and 3, there is a duplex, vertically movable contact 2 
which is interposed between the spaced fixed contacts 3 
and 4, the upper contact 3 being supported directly above 
the lower contact 4 by conventional bracket means 38 
fixed to the Switch base. A metallic abutment member 5, 
carried by the base, has at its left-hand end a horizontal 
V-shaped groove for receiving the stationary end 6a of a 
downwardly bowed compression spring 6. The right-hand 
end of the abutment S has an opening therethrough for a 
screw 7, whereby the abutment is secured to the base 1. 
The tensioning element 8 (FIGS. 3, 9 and 10), consists 

of a piece of very flexible, resilient sheet material, for 
example copper beryllium alloy of the order of 0.006 
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inch in thickness; of generally rectangular shape and hav 
ing a large elongate central opening G, thereby defining 
a pair of spaced, generally parallel arms 9 connected at 
their ends by transverse web portions 11 and 12 (FIG. 9). 
The right-hand web portion 11 has an opening there 
through for the screw 7 and underlies the end of the abut 
ment 5 furthest from the compression spring 6, and is 
clamped between said end of the abutment and the base 
by the screw 7. The left-hand web portion 2 of the 
tension element carries the movable contact 2 interposed 
between the fixed contacts 3 and 4. Hinge means 14, 
for receiving the movable end of the compression spring 
6, is also provided by the left-hand web 12 at a point 
spaced from the contact 2. 

Intermediate the ends of the tension element 8, but 
nearer to the clamped web than to the hinge means 14, 
each arm of the tensioning element has an integral, down 
wardly directed, elongate stiffening flange 15 (FIG. 9), 
at right angles to the arm proper, these flanges stiffening 
that portion of the tensioning element 3 to which the 
operating force is applied. Each of the arms 9 of the 
tensioning element is provided (at that portion which is 
stiffened by the flange 15) with a boss or dimple 20 
struck up from the material of the arm and constituting 
that element of the arm to which the actuating force is 
applied. While these dimples 20 are here shown as being 
directly opposite one another, it is to be understood that 
they may be differently located with respect to each other, 
or to the force-applying device, so as to compensate for 
any otherwise unbalanced forces existing in the switch, 
without departing from the essential spirit of the inven 
tion. 
The cover 16 of the switch has a hole H (FIG. 11) 

extending down through it, this hole desirably being of 
polygonal transverse section, for example hexagonal, the 
axis of the hole, when the cover is in place, being in that 
vertical plane which passes through the dimples 20. 
Within this hole there is arranged a vertically slidable 
sleeve 21 (FIGS. 5 and 6), externally polygonal, of proper 
shape and size to fit the hole H. At its lower end the 
hole H flares downwardly forming an annular beveled 
surface A (FIG. 11), and the sleeve member 21 has a 
peripheral enlargement, flange or burr 22 (FIG. 5) at its 
lower end which engages this beveled surface A thereby 
to limit upward motion of the sleeve 21 within the hole H. 
in the cover. The sleeve 21 is internally screw threaded, 
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as shown at 23 (FIG. 5) and at its lower end the sleeve 
21 has an inwardly directed flange 25 defining an axial 
guide opening 26 for a motion-transmitting pin 30 (FIG. 
7). This pin has a lower end portion 31 which fits slid 
ably in the opening 26 at the lower end of the sleeve 2 
and an integral radial flange 32 of a diameter exceeding 
that of the hole 26, and which, by engagement of the 
upper surface of the flange 25, limits downward move 
ment of the pin 30 in the sleeve. The pin 30 also has 
an upwardly directed shank portion 33, of lesser diame 
ter than the part 3, and which is embraced by a long 
coiled compression spring S (FIG. 8). Cooperable with 
the sleeve 2; there is the externally screw-threaded, hol 
low, elongate, longitudinally split shank 34 of an actuat 
ing button (FIG. 4) comprising a disc 35 integral with 
the shank 34 and having a knurled edge, and an upwardly 
directed, spherically curved centrally located boss 36. 
When the parts are assembled, the lower end of the 
spring S abuts the flange 32 on the pin 30 while its upper 
end contacts the surface which defines the inner or upper 
end of the bore in the shank of the shank 34. The shank 
34 is longitudinally split at K and is of such normal ex 
ternal diameter that it must be diametrically contracted 
slightly in order to engage it with the internal screw 
thread of the sleeve 21. When once so engaged, the 
parts are under radial stress such as to prevent them 
from turning accidentally. 

In the Switch in which the present invention is em 
bodied, and as disclosed in the aforesaid patent, No. 
3,019,312, January 30, 1962, a force distributing or bal 
ancing element 40 is provided for transmitting the pres 
sure of the actuating pin to the two dimples 20 of the 
tensioning spring. This element 40 is of triangular shape 
and consists of a rigid flat piece of dielectric material, one 
corner of which has a hole through which loosely passes 
that screw 41 (FIG. 3), by means of which the cover 6 of 
the switch is secured to the base . The lower end 31 
of the pin 30 contacts this force-distributing element 40 
which, in turn, rests upon the dimples 20, of the tension 
ing spring. 

Since the force for actuating the switch is transmitted 
through the spring S, it follows that when the spring is 
fully extended, a relatively longer travel of the button 
36, in response to the application thereto of actuating 
force, is required (in order to depress the part 40 and 
so snap the Switch) than when the spring is more or less 
compressed. Thus, by rotating the disc 35 with its shank 
34 relatively to the sleeve 21, the spring S may be com 
pressed more or less and so, in this very simple way, the 
Switch may be adjusted to respond to a force-applying 
element whose effective motion lies within a substantial 
range. Moreover, by turning the disc, the distance of 
the boss 36 to which the actuating force is applied may 
be varied relatively to the cover of the switch. There is 
thus provided ready means for adjusting the boss 36 to 
ward or from an actuating element whose path of motion 
is limited. 

It is evident that the adjustments, thus provided, are 
Such as may be made from the exterior of the switch 
casing without necessitating the removal of the cover or 
the employment of two switches, so that, by the present 
arrangement, adjustments are made possible, which could 
not have been accomplished with reference to usual prior 
Switches of this type, without the substitution of parts, 
the removal of the cover, or the employment of two 
switches. 
While one desirable embodiment of the invention has 

herein been disclosed by way of example, it is to be under 
stood that the invention is broadly inclusive of any and 
all modifications falling within the terms of the appended 
claims. 

I claim: 
1. A Snap-action Switch of the kind which has a case 

comprising a cover, the case housing a switch spring 
and a spring-stressing element, the cover having a hole 
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4. 
therein, characterized in having a non-rotatable, inter 
nally screw-threaded, elongate sleeve slidable in said hole, 
a force-receiving element having an externally Screw 
threaded shank having threaded engagement with the 
internal threads of the sleeve, said shank having an actul 
ating head at its upper end whereby it may be rotated 
thereby to move the head toward or from the cover of 
the case, and means operative to transmit downward 
motion of said head, relatively to the cover, to the Spring 
stressing element. 

2. A snap-action switch according to claim. 1, further 
characterized in that the shank of the force-receiving ele 
ment has an axial bore extending upwardly from its lower 
end but which is closed at its upper end, a vertically slid 
able pin within the bore of said shank, a coiled compres 
sion spring coaxial with said pin having its upper end 
engaging the closed upper end of the bore in the shank 
and its other end engaging the pin so as thereby to urge 
the pin downwardly, and means for transmitting motion 
from the lower end of the pin to the spring-stressing 
element. 

3. A snap-action switch according to claim 2, further 
characterized in having means operative to limit upward 
motion of the internally screw-threaded sleeve relatively 
to the cover of the case, said sleeve being externally 
polygonal in transverse section and the hole in the cover 
being of a shape and size to provide a sliding fit for said 
sleeve, the pin having an external flange upon which 
the lower end of the coiled compression spring rests, 
and the sleeve having an internal flange at its lower end 
operative to limit downward motion of the pin relatively 
to the sleeve. 

4. A snap-action switch of the kind wherein a casing 
houses a switch spring, a spring-stressing element, and 
an actuating device comprising a movable force-receiving 
part external to and spaced from the outer Surface of 
the switch casing, the actuating device comprising an 
internally screw-threaded sleeve slidable in an opening 
in the casing and the force-receiving member having a 
screw-threaded shank engaging the internal screw threads 
of the sleeve, an elongate pin having a peripheral abut 
ment which engages an internal radial flange at the inner 
end of the sleeve, and a coil compression spring which 
embraces the pin and whose inner end rests upon said 
abutment and whose outer end engages the inner end 
of the shank of the force-receiving element. 

5. In a snap-action electrical switch of the kind which 
has a case comprising a cover, a spring-stressing element 
comprising a pair of narrow, generally parallel arms con 
nected at their ends by transverse webs, and a force-dis 
tributing element which bears on both arms of the spring 
stressing element, in combination, a spring-actuating de 
vice comprising a movable force-receiving part external 
to the switch casing and which is normally spaced a pre 
determined distance from the exterior surface of the cover, 
and means for transmitting motion from said force 
receiving element to said force-distributing element, fur 
ther characterized in that the force-receiving element com 
prises a non-rotatable sleeve slidable in an opening in 
the cover of the switch casing, said sleeve being internally 
screw-threaded and the force-receiving element having 
an externally screw-threaded shank which engages the 
internal screw threads of the sleeve, an elongate pin 
housed within said sleeve and whose lower end contacts 
the force-distributing element, and a coil spring whose 
outer end engages the force-receiving member and whose 
lower end engages the pin whereby downward motion of 
the force-receiving element is resiliently transmitted to 
the pin. 

6. A snap-action switch according to claim 5, wherein 
the inner end of the sleeve has an inwardly directed 
flange and the pin has a peripheral abutment member 
contacting said flange thereby to limit downward move 
ment of the pin relatively to the sleeve. 

7. A snap-action switch according to claim 5, wherein 
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the shank portion of the force-receiving element is longi 
tudinally split and the diameter of the shank of the force 
receiving element is such that the split portion of said 
Shank must be contracted in order to engage it with the 
Screw threads of the sleeve. 

8. A snap-action switch according to claim 5, wherein 
the force-receiving element comprises a disc member 
having a knurled edge whereby it may be turned, and a 

6 
central upstanding curved boss designed to receive actu 
ating force. 
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