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The precent invention relates to hill-and-valley switches 
of the type used for controlling electric circuits, and pri 
marily for instantaneous opening or closing of circuits. 
A purpose of the invention is to make hill-and-valley 

switches more reliable in operation and particularly to 
remove the hazards incident to failure of shorting bar 
springs. 
A further purpose is to incorporate the hill-and-valley 

cam function into a spring member which will itself move 
the shorting bar. 
A further purpose is to guide a hill-and-valley spring 

member by the walls of a slot in insulating material to 
prevent the spring member from turning. 
A further purpose is to secure the U-bend of a hill 

and-valley spring member to the push button of the 
switch. 
A further purpose is to provide an eye at the U-bend of 

the hill-and-valley spring member and to secure the eye 
in floating position in the socket of a push button. 
A further purpose is to restrain the eye in the socket 

of the push button by a washer spring urged against the 
push button by a retraction spring. 

Further purposes appear in the specification and in the 
claims. 

In the drawings I have chosen to illustrate one only of 
the numerous embodiments in which my invention may 
appear, selecting the form shown from the standpoints of 
convenience in illustration, satisfactory operation and 
clear demonstration of the principles involved. 

Figure 1 is an axial section cf a hill-and-valley switch 
according to the invention in retracted position. 

Figure 2 is a view similar in Figure 1 showing the 
push button advanced. 

Figure 3 is a transverse section on the line 3-3 of 
Figure 1. 

Figure 4 is a rear elevation. 
Figure 5 is an axial section of the switch in retracted 

position, the section being taken on the line 5-5 of 
Figure 1. 

Figure 6 is a diagrammatic longitudinal section show 
ing the invention applied to a normally open switch, 
whereas Figures 1 to 5 show a normally closed switch. 

Figure 7 is a front end transverse section showing the 
switch of the invention applied to a two circuit arrange 
ment, one circuit being normally closed and the other 
circuit normally open. 

Figure 8 is a longitudinal half section showing a flanged 
switch in accordance with the invention. 

Describing in illustration but not in limitation and 
referring to the drawings: 

Hill-and-valley switches have been widely employed 
using a rigid hill-and-valley carm, and a shorting bar hav 
ing a shorting Spring or springs which urge the shorting 
bar to one of two opposed longitudinal positions as the 
hill-and-valley cam moves. Efforts have also been made 
with limited success to employ a hill-and-valley spring to 
manipulate a rigid shorting bar. 
One of the advantages of the present invention is that 
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the hill-and-valley spring member is securely anchored 
against turning so that it is not likely to move into a 
position in which it could interfere with switch functioning. 
A further advantage of the invention is that it is not 

necessary to anchor the hill-and-valley spring member 
rigidly with respect to the push button nor is the push 
button restrained against turning. The hill-and-valley 
spring member Suitably floats with respect to the push 
button, and an eye formed on the U-bend end of the 
hill-and-valley spring member is held in a socket on the 
push button preferably by an insulating washer. 
The lateral dimension of the switch has been reduced 

to a minimum by providing for crossing of the free ends 
of the hill-and-valley spring member in one position. 
Furthermore, positive assurance of holding the shorting 
bar in its normal position is obtained by providing dwells 
or parallel stretches on the ends of the hill-and-valley 
spring member to hold the shorting bar. 

Considering now the drawings in detail, the switch 
housing is formed by a rear insulating cup 20 and a front 
metallic housing portion 21 joined together by a flange 22 
on the front metallic portion which extends around 
opposed rim portions 23 at the front of the cup and is 
rolled over at 24. 
The insulating cup has a hollow interior and secured as 

by connolding in the walls at suitably diametrically oppo 
site positions are metallic contacts 25 and 26 which have 
forward radially inward projecting portions 27 which lie 
in a common shorting plane at 28 to engage a metallic 
shorting bar or washer 30 of electrically conducting mate 
rial in closed position of the switch, 
Openings 31 adjoining the fixed contacts extend through 

the insulating back wall 32 of the cup and receive wires 
or pigtails 33 which are united to the contacts in any 
suitable way as by soldering at 34. 
The forward housing portion 22 has an externally 

threaded shank 35 which is intended to be mounted in 
the control panel, suitably on an airplane, automobile or 
other installation, by nuts not shown. At the front the 
housing is inwardly flanged at 36 and provides a suit 
ably round push button opening 37 through which extends 
the forward portion of a push button 38 suitably of 
insulating material such as phenolic plastic. 
The push button at its rearward end is outwardly 

flanged at 40 to engage and ride in a longitudinal bore 
41 in the forward housing, the flange 40 in normal posi 
tion preventing the push button from moving forward 
far enough to leave the housing. The push button has 
a desirably circular concentric rearwardly directed socket 
42 which desirably conforms to a segment of a sphere 
at its forward end 43. The socket receives and engages 
a generally circular eye portion 44 at the base of the 
U of a hill-and-valley wire spring member 45 suitably 
of Spring metal Such as spring steel, spring-grade stain 
less steel, beryllium copper or the like. Rearwardly of 
the eye 44 the spring member has opposed cooperating 
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arms 46 which are relatively close together at 47 to the 
rear of the eye, and pass through opening 48 at the center 
of an insulating washer 50 suitably of the outside diam 
eter of the flange portion 40 of the push button, and 
interposed between the push button and a helical re 
tracting spring 51 which acts in the bore 41 behind the 
push button. The inside diameter of the insulating 
washer is Small enough to hold the eye portion 44 of 
the hill-and-valley spring member against the push but 
ton. The retracting spring seats at the rear on an in 
Sulating guide washer 52 which is generally tubular, is 
held in a recess 53 at the forward end of the insulating 
Cup 20, and is positioned and keyed against turning or 
moving longitudinally by insulating ears 54 best seen in 
Figures 1, 2 and 3 which extend out into notches 55 at 
diametrally opposite positions in the forward end of the 
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cup and are secured by engagement on one side by the 
metallic housing portion and on the other side by the 
insulating cup and the rolled-over portion 24 of the 
metallic housing flange. Also flats 53' on the recess 53 
mate with corresponding flats on the guiding washer and 
prevent turning. w 
The guiding washer 52 has a partition 56 which ex 

tends across the interior of the housing and provides a 
narrow elongated guiding slot 57 through which pass 
the arms 46 of the hill-and-valley spring member. Thus 
the hill-and-valley spring member cannot turn because 
of engagement with the walls of the slot 57, but the push 
button is free to turn independently. 
The partition 56 limits the forward movement of the 

shorting bar by engaging and holding it at 58 as best 
seen in Figure 2. 
The shorting bar has an axial interior opening 60 which 

receives the free ends of the arms of the hill-and-valley 
spring member. Rearwardly of the eye the hill-and 
valley spring member continues straight at 6 behind 
the washer 50, and then has opposed rearwardly diverg 
ing tapered portions 62, then opposed apexes 63, then 
opposed rearwardly converging tapered portions 64 and 
finally generally parallel dwell portions 65 at the very 
ca. 

In operation, with the switch in normal position, the 
dwell portions 65 behind the rearwardly converging 
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ing portion 27 which are closed by the shorting bar 30 
when the switch is depressed. 

Figure 7 shows a two circuit switch having contacts 
26 in the position of the contacts in Figures 1 to 5 in 
clusive which are normally closed and contacts 26 in 
the position of the contacts of Figure 6 which are nor 
mally open. The contacts 26’ have inwardly projecting 
portions 27' placed similarly to the inwardly projecting 
portions 27' in Figure 6. 

While the switchin the forms previously shown is tubu 
lar at the front, it is sometimes preferable to employ 
a flanged switch as shown in Figure 8. Here the housing 
is flanged over at the front at 66 and receives an elastomer 
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cap 67 which extends over, the push button and grips 
around the housing under the flange at 68. 
The question of whether the terminals are made by 

wire pigtails, by solder terminals or by binding post at 
tachment devices is immaterial from the standpoint of 
the invention. 

In view of my invention and disclosure variations and 
modifications to meet individual whim or particular need 
will doubtless become evident to others skilled in the art, 
to obtain all or part of the benefits of my invention with 
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tapered portion 64 engage the interior of the shorting 
bar and hold it firmly in circuit closing position against 
the shorting plane. 28 of the contacts. When the opera 
tor pushes in on the push button as shown in Figure 2, 
the rearwardly converging tapered portion 64 are first 
forced together by can action on the interior of the short 
ing bar until the apexes 63 are passed and then the rear 
wardly diverging tapered portion 62 of the spring hill 
and-valley member cause the shorting bar to snap or 
jump forward, breaking the contact suddenly with a mini 
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mum of arcing, and reaching the open switch position 
of Figure 2, in which the shorting bar engages the in 
sulating partition. As the hill-and-valley spring mem 
ber. has moved inwardly its free ends engaging one an 
other have desirably crossed in a side by side position 
as shown in Figure 2, thus minimizing the diameter re 
quired. When the operator releases his finger from the 
push button, the push button retracts under the action 
of the retracting spring 51 and as the push button retracts 
it carries with it the hill-and-valley spring member due 
to the pull of the walls of the opening in washer 50 on 
eye 44, and the rearwardly diverging tapered portions 62 
of the hill-and-valley spring member first are pulled 
through the opening in the shorting bar until the apexes 
63 are passed, and then the shorting bar encountering 
the rearwardly converging taper portions 64 of the hill 
and-valley spring member snaps rearwardly into closed 
position as shown in Figures 1 and 5, closing the switch 
suddenly. 

In either open or closed position the user is free to 
turn the push button and this has no effect in causing short 
circuiting because the hill-and-valley spring member is 
restrained against turning and the hill-and-valley spring 
member floats in the socket of the push button. 
The question of whether the shorting bar makes con 

tact in its rearward or forward, or in both forward and 
rearward, positions is relatively immaterial, and accord 
ingly the form shown in which the circuit is broken in 
the forward position of the shorting bar and closed in 
the rearward position is merely illustrative of one of the 
possible forms. 
The invention is equally applicable to normally open 

switches or to normally closed switches and to single 
circuit and multiple circuits. In the form of Figures 1 
to 5 the switch is normally closed. 

Figure 6 shows diagrammatically a similar switch hav 
ing normally open contacts 26’ having inwardly project 
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out copying the structure shown, and I, therefore, claim 
all such insofar as they fall within the reasonable spirit 
and scope of my claims. 

Having thus described my invention what I claim as 
new, and desire to secure by Letters Patent is: 

1. In an electric switch including a housing, spaced 
contacts having contact portions in a common shorting 
plane in the housing, a shorting bar in the housing having 
an interior opening and movable from a position remote 
from the contacts to a position in the shorting plane against 
the contacts, push button means reciprocable in the hous 
ing and retracting spring means for the push button means, 
the invention which comprises a generally U-shaped hill 
and-valley spring having opposed arms, secured at one end 
to the push button, extending at the other end through the 
opening in the shorting bar, and having opposed cooperat 
ing hump portions which are adapted to pass through 
the opening in the shorting bar and deflect the shorting bar 
toward and away from the shorting plane, and an insulat 
ing guide secured to the housing, having a slot through 
which the hill-and-valley spring passes between the push 
button and the shorting bar and restraining the hill-and 
valley spring against turning. 

2. An electric switch according to claim 1, in which 
the base of the U of the hill-and-valley spring is in the 
push button means. - 

3. An electric switch according to claim 2, in which 
there is a socket in the interior of the push button means 
receiving the base of the U of the hill-and-valley spring, 
and the hill-and-valley spring has an eye in the socket, 
in combination with a washer interposed between the re 
tracting spring means and the push button means, having 
an opening through which the hill-and-valley spring passes 
which is too small to pass the eye. 

4. An electric switch according to claim 3, in which the 
push button socket turns freely around the eye. 

5. An electric switch according to ciaim 1, in which the 
ends of the hill-and-valley spring arms cross when the 
shorting bar moves to the position nearest the push but 
ton meaniS. 

6. An electric switch according to claim 1, in which the 
hill-and-valley spring has arms have parallel dwell por 
tions at the ends which hold the shorting bar in the limit 
ing position remote from the push button means. 
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