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Irvin W. Cox, West Allis, Wis., assignor to Cutler 
Hammer, Inc., Milwaukee, Wis., a corporation 
of Delaware 
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3 Claims. (C. 200-67) 

This invention relates to electric Snap, SWitches. 
More particularly, the invention relates to an 
improved actuating mechanism for single pole, 
single throw, Snap switches. 
An object of the invention is to produce a snap 

SWitch which is particularly Suitable for energy 
differential control. - 

Another object is to provide for such SWitches 
an improved actuating mechanism which mains 
tains a high degree of contact pressure until 
it is actually snapped to 'off' position. - 
Another object is to produce a snap mechanism 

which can readily be mass produced from simple 
flat StailpingS. 
A further object is to provide an improved 

stamped type Snap mechanism, the stampings of 
which may be heat treated in flat stacks with 
out necessity for special jigs. 
Another object is to provide for assured uni 

form and easy assembly of functionally inde 
pendent parts of a unitary structure to the ex 
treme precision necessary for a predetermined 
narrow range of performance. 
A further object is to provide a relatively thin 

Snap switch of the impact break type which fits 
the needs of a particular control having a rela 
tively large shaft which must pass through the 
center of the switch assembly. 
Other objects and advantages will hereinafter 

appear in the accompanying description and 
drawing, in which 

Figure 1 is a top plan view of a Switch mecha 
nism embodying the invention, the actuator and 
the aforementioned shaft being shown in Sec 
tion; 

Fig. 2 is a side elevational view showing the 
switch in “off” position; 

Fig. 3 is a longitudinal sectional view taken 
along the line 3-3 of Fig. 1 and showing the 
switch in “on' position; 

Fig. 4 is a lateral sectional view taken on line 
4-4 of Fig. 1 and shows certain details of the im 
pact break mechanism; 

Fig. 5 is a detail side elevational view of the 
actuating mechanism and illustrates the co 
planar relation of its parts prior to the assembly 
therewith of the compression Spring, and 

Fig. 6 is a developed or extended view of the 
compression spring prior to its being shaped as 
shown in FigS. 2 and 3. 

Referring to the drawing, it will be seen that 
the switch comprises an insulating base 0 at 
opposite upper ends of which are secured termi 
nal members it and t2 by means of ScreWS 3 
having a threaded connection with said base. 
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Threadably connécted to the outer ends of said 
terminal members are terminal screws 4 by 
means of which conducting wires may be con 
nected to said Switch. Affixed to the inner end 

of contact member is a stationary Con 
tact f5 which is positioned for engagement by 
movable contact f6. Also mounted on base to is 
an adjustable stop member having a threaded 
connection. With said base and being provided 
with a lock nut 8 by means of which the thread 
ed member 2 imay be maintained in a given 
position. The purpose of stop member IT will 
be hereinafter explained, 
AS best shown in Figs. 1 and 5, the Switch 

actuating mechanism is essentially comprised of 
a flat Stanping 29 having a plurality of in 
tegrally attached reed-like members. Stamping 
20 is preferably made from relatively thin spring 
Conducting material, such as beryllium copper, 
by using Stamps or dies. It is of substantially 
rectangular shape and certain portions thereof 
are removed during the forming process to pro 
vide a plurality of functionally independent, co 
planar, flat reed-like members, each of which 

j members has a distinct function as will herein 
after appear. The first of such members is a 
Substantially U-shaped contactor arm 2 hav 
ing leg portions 2 a. and 2 b which are integral. 
ly joined to a base portion 29f of stamping 20. 
Affixed to the apex of Said contactor arm is the 
movable cohtact element is which is moved into 
and Out of engagement With the stationary con 
tact 5 by means of Said arm. Spaced inward 
ly from Said contactor arm 2 is a second sub 
stantially U-shaped member 22 having leg por 
tions 22 and 22b which also are integrally joined 
to base portion. 29. Member 22 functions as the 
flipper arm for the Snap mechanism and it will 
be seen that it is adapted to pivot about substan 
tially the same axis as contactor arm 2. The 
switch actuator is comprised of a tongue-like 
member 23 which also is integrally connected to 
base portion 20 and is centrally positioned be 
tween the flipper leg portions 22a and 22b with 
its free end extending toward the apex of the 
flipper member 22. The free end of actuator 23 is 
notehed to provide projections 230 the purpose 
of which will hereinafter become apparent, and 
may also be provided with a relatively large 
aperture 24 through which may extend without 
interference: a relatively large shaft, 25 when 
the Switch mechanism is used with certain con 
trols. 
The reed-like members, contactor arm, flipper 

and actuator, are so proportioned in length and 
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in width as to provide, when clamped at the 
proper connon angle to the base (, the desired 
values for the restoring force on the actuator 
and of residual contact pressure on the axially 
neutral contact carrier. Further, as best shown 
in Fig. 5, all of said reed-like members are nor 
mally coplanar. In consequence, after the stamp 
ings 20 are formed, they may be piled in flat 
Stacks for heat treating without requiring special 
jigs or fixtures. 

In Fig. 6 there is shown a developed view of 
a U-shaped spring compression member 39 which 
is adapted to effect an Operating connection be 
tween the actuator 23 and the flipper 22 and 
also effect lovenient of contactor arm 2 with 
a snap align by inaparting a hammer-bow 
thereto. Said spring member 33 may be made 
from any suitable flat sheet spring material. 
One end 33 thereof is of reduced width. So that 
it may move between flipper leg portions 22. 
and 22b free of interference therewith and is 
provided with oppositely disposed rectangular 
notches 3 which are adapted to receive the 
projections 230 on actuator 23, as best shown in 
Fig. 1. The other end 33b of said member is pro 
vided with a pair of relatively large rectangular 
notches 32, each of which has another Smaller 
rectangular notch 33 extending inwardly there 
from. Thus, as best shown in Fig. 4, notches 32 
are adapted to engage contactor leg portions 2 a. 
and 2 b with lost notion, and the notches 33 are 
adapted to receive flipper leg portions 22a and 
32b With a relatively close fit. Since Fig. 4 is a 
view showing the SWitch in contact engaging 
position, it will be seen that When the flipper 
arin 22 snaps downward and moves the end 36b 
of spring member 38 downward with it the upper 
faces of the notches 32 will engage contactor 
arm 2 with a hanner-blow by reason of the 
initial rapid travel of said faces prior to engage 
ment with said contactor arm. 
For assembling stamping 29 and compression 

spring member 3 together, Spring 30 is bent 
into Substantially the U-shape shown in Figs. 
2 and 3 and inserted between flipper airn 22 and 
actuator ary 23 with its notches in engagement 
With corresponding portions of Said arms as 
hereinbefore described. Thus, as best shown in 
Fig. 1, it will be seen that as the spring 30 tends 
to open it places the flipper arm 22 in tension 
and the actuator airn 23 in compression. No 
longitudinal stress is placed in either direction 
on the contactor arna 2, it being flexed only up 
wardly or downwardly accordingly as it is en 
gaged by the botton or upper faces of notches 32. 
And as well known to those skilled in the art, 
flipper arm 22 will be moved upwardly or down 
Wardly with a snap action accordingly as the 
actuator arm 23 is moved in one direction or 
the other. It should also be noted that the 
particular configuration of the stamping 26 per 
inits the projection of shaft 25 through the ap 
proxirate center of the switch mechanism with 
out interference thereof. This is particularly 
advantageous in certain Sihali control mech 
anisins where space is at a premiurn and reposi 
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tioning of members such as control shafts would 
prove impractical or otherwise be undesirable. 
The upper face of base 9 is provided with 

an inclined portion 9 the plane of which lies 
along the line 8b (Fig. 2), said portion terminat 
ing at its lower end with an integral abutment 
Ge. The portion 20 of stamping 2) is clamped 

against said inclined portion 0 by means of 
terminal member 2 the inner end 2 of which 

70 

75 

a. 
is similarly inclined. The angle of inclination 
for base portion fea is so selected that the mov 
able contact S is normally biased toward the 
Stationary contact 5 with at least the minimum 
contact pressure desired. Thus it will be seen 
that stamping 20 is readily and accurately posi 
tionable upon the base G and that both residual 
contact preSSure and contact restoring force are 
provided in a simple and certain manner. To 
obtain the desired amount of arc-gap, stop mem 
ber f is rotated to move upwardly or down 
Wardly to decrease or increase the gap obtained 
When flipper member 22 abuts said stop mem 
ber, 
The operation of the improved switch will now 

be described. In Fig. 2 the Switch is shown in 
its norinally open position with the flipper arm 
22 abutting against stop member 7 and the 
Switch operating plunger 35 in its upper or 'off' 
position. The contact arm 2 is held in its down 
position by engagement therewith of the upper 
faces of notches 32 in spring 33). However, as 
the plunger 33 is caused to move downwardly it 
effects depression of flipper arrin 23 and con 
Sequent compression of Spring 3G. Finally, in 
a manner well known to those skilled in the art, 
when the actuator 23 and the end 30a of spring 
39 nove over center, the flipper arm 22, spring 
end 33b and contact arm 2 will move upward 
With a Snap movement to the position shown in 
Fig. 3. 
To return the switch to “off’ position the 

above operation is reversed. As plunger 35 is 
caused to move upwardly it permits movement 
of actuator 23 under its bias to its upward posi 
tion, and again, as the members pass over center, 
flipper arm 22 moves in the opposite direction 
with a Snap movement. However, it is to be 
noticed that the Switch operation is somewhat 
different when moving from closed to open posi 
tion. Because of the upward bias of member 
2, as the flipper arm 22 and spring 33 approach 
their center position, at which point there is little 
or no upward pressure exerted upon contact arm 
2 by Spring 30, good contact pressure is assured 
until Such time as the contacts are moved apart 
with a hanner-blow induced by the lost motion 
connection between nenbei'S 22 and 33. As be 
fore mentioned, this latter feature is of partic 
ular utility when the plunger 35 is actuated by 
a creeping or slowly moving force, in which 
instance the Switch mechanism would be held 
at or near center position for relatively long 
periods of time. And as will readily appear to 
those skilled in the art, a switch made in ac 
cordance With the instant invention provides 
Such feature in an improved, simple and eco 
nomical imanner. 

I claim: 
i. In a single pole, single throw, Snap switch, 

in Cornbination, a unitary Stainping comprising 
three functionally independent, normally co 
planar, flat reed-like members, the inner of 
Which members functions as actuator and Com 
piesgioi men:bei, tiss hiddle of which members 
functions as the flippel and tension member, 
and the Outer of Which neirabel's functions as 
the independently nowable contact carrier, all 
of Said members being SO proportioned in width 
and length as to provide When camped at the 
prope Common angle the desired values for the 
restoring force on the actuator and for the residi 
ual contact pressure on the movable contact 
Carrier; a U-shaped Spring member held in com 
pression between Said actuator and flipper mem 
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bers, said spring member having lost motion 
means and affording impact movement only of 
the movable contact carrier when said Switch is 
moved to circuit interrupting position; and 
means providing for the intersection of the plane 
of said stamping at a point in the stationary 
contact structure of said switch sufficiently far 
above its contact surface to assure the desired 
residual contact pressure. 

2. A single pole, single throw, Snap switch 
comprising, in combination, an insulating base 
having an upper face of which a portion is in 
clined away from horizontal; a stationary con 
tact member mounted on said base at a point 
laterally displaced from said inclined portion; a 
Snap mechanism comprised of a unitary stamp 
ing having three functionally independent, nor 
mally coplanar, flat reed-like members which 
are integrally connected - to a base portion of 
said stamping and adapted to pivot about sub 
stantially the same axis; a movable contact car 
ried by the outermost of said reed-like mem 
bers; and a combined terminal and clamping 
member mounted on said base adjacent said in 
clined portion, said stamping base portion being 
clamped between said clamping member and the 
inclined portion of said insulating base with Said 
movable contact positioned for normal engage 
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ment with said stationary contact whereby the 
desired residual contact pressure is provided. 

3. In a Switch mechanism, in combination, a 
unitary stamping, said stamping comprising an 
Outer U-shaped contact carrier, an inner elon 
gated actuator member, and an intermediate 
U-shaped flipper arm, said members being nor 
mally coplanar and functionally independent of 
each other and pivoted for individual movement 
about Substantially the same axis; a Stationary 
contact positioned for engagement by said Con 
tact carrier; and means for mounting said 
stamping and said stationary contact, said means 
including means providing for the intersection of 
the plane of said stamping at a point in the 
stationary contact structure sufficiently far above 
its contact surface to assure the desired residual 
contact pressure and to provide the desired re 
storing force for Said actuator. 

IRWIN W. COX. 
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