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The present invention relates to circuit Con 
trolling devices in general, and more particularly 
to manually operable lever type switch keys such 
as are used in telephone, radio telephone, and 
other communication SystemS. 
An object of the invention is to provide an 

improved heavy-duty lever type SWitch key capa 
ble of Withstanding Severe Shocks and Vibrations, 
and Wherein new and novel means are employed 
for actuating the SWitch contact springS. 
Another object of the in Vention is to provide a 

two-way lever type switch key in which the 
manipulation of the operating lever to one of the 
two-Way positions causes the actuation of only a 
certain number of the SWitch contact Spring sets 
mounted on the key, and the manipulation of the 
operating lever to the other of the two-way posi 
tions causes the operation of all of the contact 
Spring sets. This key arrangement is of particu 
lar value in a communication system incorporat 
ing a radio loudspeaker and a telephone handset 
at each station. In Such a communication system, 
with the key in the normal position, the contact 
Spring sets connect the loudspeaker for receiv 
ing purposes and disconnect the transmitting cir 
cuits: Holding the operating lever of the key in 
One of the “operated' positions causes the con 
tact Spring sets to convert the loudspeaker into 
a microphone for transmitting purposes; and 
holding the operating lever in the other “oper 
ated' position causes the contact spring sets to 
disconnect the loudspeaker entirely and to con 
nect the telephone hand set for transmitting pur 
p0SeS. 
To those skilled in the art it is evident that in 

the communication system just described, it is 
necessary that certain contact spring sets of the 
key be actuated only when the operating lever 
of the key is held in one operated position, and 
that all of the contact spring sets be actuated 
with the operating lever is held in the other oper 
ated position. It is also evident that there are 
other requirements for a switch key wherein only 
Certain contact Spring sets are operated at one 
time and all of the Spring sets are operated at 
other times. 
A feature of the invention is that a shaft rotat 

ing in a bearing mounted in the frame of the key 
and turned in either direction by the manipula 
tion of an operating lever provides the means for 
actuating the contact spring operating mecha 
nism. This construction provides ruggedness, 
maximum durability, ease and Smoothness of op 
eration, these qualifications being inherent re 
quirements of a heavy-duty switch key subjected 
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to Severe shock and Vibratory. Operating condi 
tionS. m 

Another feature of the invention is that three 
Separate cam rollers acting on a plurality of can 
followers in a new and novel manner cause the 
operation of only certain contact spring sets when 
the operating lever is turned in one direction 
from the normal position, and cause the opera 
tion of all of the spring sets when the operating 
lever is turned in the opposite direction from the 
normal position. This Operation is accomplished 
by having only one cam roller effective for oper 
ating certain cam followers when the operating 
lever is turned in one direction, and having the 
other two cam rollers effective for operating all of 
the can followers when the operating lever is 
turned in the opposite direction. It should be 
understood at this time that this principle of cam 
roller and cam follower operation does not spe 
cifically necessitate the use of exactly three cann 
rollers, as other numbers of can rollers may be 
employed to accomplish similar switching results. 
A further feature of the invention is that a thin 

metallic plate is included in a contact spring pile 
up between two Spring sets and wired to a ground 
connection, to Void electroStatic coupling between 
the tWo spring Sets when one of the spring sets is 
included in a high level amplifier output circuit 
and the other Spring set is in a low level circuit 
connected to the amplifier input. It is well known 
that if electrostatic coupling occurs with the de 
Scribed circuit conditions, such coupling would 
constitute feedback which would cause amplifier 
instability. 
There are other objects and features of the in 

Vention having to do for the most part with the 
details in carrying out the foregoing. The various 
objects and features of the invention will be un 
derstood best upon a further perusal of the de 
Scription in connection with the accompanying 
dra Wing. Which ShoWS a preferred embodiment of 
the invention. - 

Referring now to the drawing, 
Fig. 1 is a Side view, in elevation, showing the 

contact spring assemblies, the cam followers, and 
the Spacing relationship of the three can rollers. 

Fig. 2 is a side view, in elevation, showing in 
particular the supporting frame, the shaft, the 
plate on which the cam rollers are mounted, the 
bearing in the frame for the shaft, the operating 
lever handle, and the locknut means for securing 
the Complete key assembly to a mounting surface. 

Referring now to Figs. 1 and 2, a detailed de 
Scription Will now be-given of the mechanical ar 
rangement of the assembly, after which will fol 
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low a description of the operation of the key in 
connection with one application of the invention. 
The key assembly consists principally of a 

frame Supporting a bearing 2 (Fig. 2) in which 
a shaft 3 is rotated in either direction by means 
of lever handle 4, a plate 5 fixedly attached to the 
inner end of shaft 3 and turning as an integral 
unit with shaft 3 for moving cam rollers 6, 7 and 
8 (Fig. 1) in an arc from the center point of shaft 
3 in either direction, cam followers 9 and O with 
their tip, or loose, ends in the path of the cam 
rollers, two contact spring assemblies and 2 
mounted on brackets 3 and 4 respectively of 
frame , the fixed ends of can followers 9 and O 
being included in the pile-ups of spring assemi 
blies and f2 respectively, and the loose ends of 
cam followers 9 and O, when actuated by the cam 
rollers in response to the movement of plate 5, 
causing the operation of the contact springs 
through the medium of bushings 5. The posi 
tioning of the can rollers 6, 7 and 8 is such that 
When lever handle 4 is turned in one direction, 
can roller 6 causes can follower 9 to operate 
spring assembly , the cam rollers and 8 being 
ineffective in this operation; and when lever han 
dle 4 is turned in the opposite direction, can roller 
causes can follower 9 to operate spring assem 

bly , and can roller 8 causes cam follower 0 to 
operate spring assembly 2, cam roller 6 in this 
instance being ineffective. The movement of 
plate 5 in either direction from the normal posi 
tion, when actuated by the manipulation of oper 
ating lever 4, is limited by the stop 24. The com 
plete key assembly may be clamped to a suitable 
mounting by means of washer 2 and nut 22, and 
a pin on the mounting engages the slot 9 of 
frame (Fig. 1) for positioning the assembly 
preparatory to tightening clamp nut 22. 
According to the invention, therefore, a very 

simple construction of switching key has been 
evolved wherein only the contact springs on One 
side of the key are actuated when the lever handle 
is turned in one direction from the center, or nor 
mal, position, and the contact springs on both 
sides of the key actuated when the lever handle 
is turned in the opposite direction from the nor 
mal position. The parts constituting the key as 
sembly are so designed and interrelated that the 
key may be operated smoothly and easily without 
fault regardless of severe shocks and vibrations. 

In Fig. 1, contact Spring assemblies if and 2 
are shown mounted directly on brackets 3 and f4 
respectively of frame f and held in place by means 
of machine screws carried through the assem 
bly of springs and insulators 8, but it should be 
understood that this method of mounting is typi 
cal Only and that any well known method of as 
Sembling and mounting the contact springs may 
be employed. In Fig. 2, the cam rollers 6, 7 and 
8 are limited to a length which permits the 
mounting of only one cam follower with its asso 
clated contact spring assembly on each half of 
frame , but it is obvious that the length of the 
cam rollers 6, 7 and 8 may be increased to permit 
the mounting of more than one can follower and 
contact Spring pile-up on each of the brackets 
3 and 4 of frame f. 
The can rollers 6, 7 and 8 are attached to plate 

5 by means of flat headed shaft pins 20 (Fig. 2), 
which shaft pins may be fastened permanently to 
plate 5 by riveting or may be removably fastened 
by threading or other detachable means. Plate 
5 may be fitted with additional holes such as 
23 (Fig. 1) for providing additional mounting po 
sitions whereby the number of can rollers may be 
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Varied or the Spacings between the cam rollers 
changed for producing other operations of the 
contact spring assemblies than the operations de 
scribed in this specification. The cam rollers 6, 
and 8 Operate cam followers 9 and to with a 

rolling motion and, therefore, friction between 
these parts is practically eliminated, thus con 
tributing to the easy and smooth operation of 
lever handle 4. 
The bushingS 5, through which cam followers 

9 and O actuate the contact springs, are riveted 
to the master contact springs and staggered in 
each aSSembly in the manner shown in Fig. 1 
to avoid having the rivet heads cause possible 
inaccurate operation of the contact springs. This 
method of bushing attachment, however, is not 
necessarily eSSential as any well known method 
of attaching bushings to springs may be en 
ployed. 
A blank, or dummy, plate 6 (Fig. 1) is included 

in the contact Spring assembly between the end 
Spring Set and the adjacent spring set. This 
dummy plate 6 is provided for the purpose of 
preventing electroStatic coupling between the 
circuits connected to the Spring sets, and is wired 
to a ground connection for conducting induced 
Currents to ground. 

It should be understood that the key assembly 
arrangement outlined in the preceding specifica 
tion is but one embodiment of the invention, 
and that various changes or modifications may 
be carried out to accomplish the desired results, 
as Will be apparent to those skilled in the art. 
One application of the Switch key relates to 

a communication System wherein a loud speaker 
of the radio type and a telephone handset are 
provided at each Station. The switch key is con 
nected in such a manner that with the lever 
handle 4 in the center, or normal, position the 
loudspeaker is alive for receiving purposes, and 
the transmitting circuit is open. When the at 
tendant at the station wishes to transmit on a 
loud Speaker basis, he turns lever handle 4 from 
the center position and holds it in the position 
which causes can roller 6 to operate spring as 
Sembly through the medium of cam follower 
9. With lever handle 4 held in this position, 
the Operation of Spring assembly by cam roller 
6 has changed the circuit arrangement of the 
loud Speaker So that the loudspeaker is discon 
nected for receiving and is made available as a 
microphone for transmitting. Releasing lever 
handle 4 will permit can follower 9 acting on 
can rollel 6 to restore the key to the center 
position, thereby disconnecting the transmitting 
Circuit and re-establishing the loud speaker for 
receiving. Receiving via the loud speaker is, 
therefore, accomplished with lever handle 4 in 
the center position, and transmitting via the loud 
Speaker with lever handle 4 held in the position 
in which spring assembly f is operated. 

Spring set A of assembly f is in the high level 
anplifier output circuit, and the other spring sets 
are in low level circuits connected to the ampli 
fler input. To avoid electrostatic coupling be 
tween Spring Set A and the other spring sets 
which would permit feedback and thereby cause 
amplifier instability, spring set A is shielded elec 
trically from the other springs by means of the 
plate 6 which is wired to a ground connection. 
Should the attendant prefer to use the tele 

phone handset for transmitting instead of the 
loud Speaker, he turns lever handle 4 from the 
center position and holds it in the position which 
causes can roller T to operate spring assembly 
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i? through the medium of can follower 9, and 
cam roller 8 to operate spring assembly 2 
through the medium of cam follower O. With 
lever handle 4 held in this position, the loud 
speaker is disconnected for receiving and the 
telephone handset transmitter is connected to 
the transmitting circuit in lieu of converting the 
loud speaker into a microphone. The telephone 
handset transmitter utilizes the same transmit 
ting circuit which is used when the loud Speaker 
serves as a microphone and, therefore, it is 
necessary to operate both spring assemblies 
and 2 when using the handset transmitter for 
transmitting, in order to switch the proper cir 
cuit connections. 

Having described the invention, what is con 
sidered new and desired to be protected by Let 
ters Patent is set forth in the following claims. 
What is claimed is: 
1. In a key for switching electrical circuits, a 

plurality of switch spring sets, means for oper 
ating said spring sets, a lever having a center 
position and adapted to be moved in either of 
opposite directions for actuating said means, Said 
means operating only certain of said spring sets 
when said lever is moved in one direction from 
the center position, and operating all of said 
spring sets when said lever is moved in the oppo 
site direction from the center position. 

2. In a key for switching electrical circuits, a 
plurality of switch spring sets, a cam mecha 
nism, a hand lever having a center position and 
adapted to be moved in either of opposite direc 
tions for operating said cam mechanism, the 
moving of said lever in one direction from Said 
center position causing said cam mechanism to 
actuate only certain of said spring sets, and the 
moving of Said lever in the other direction from 
said center position causing said cam mechanism 
to actuate all of Said Spring sets. 

3. In a key for switching electrical circuits, a 
plurality of Switch Spring Sets, a plurality of cams 
for operating said Spring sets, each of Said cams 
controlling the operation of a certain number of 
said Springs Sets, an operating lever adapted to 
be moved in either of opposite directions for ac 
tuating certain of Said cams, the moving of said 
lever in one direction causing only one of said 
cams to operate its associated Spring sets, and 
the moving of said lever in the opposite direction 
causing other of said cams to operate all of said 
spring sets. 

4. In a switch key, a Supporting frame, a rotat 
able plate, an operating lever having a normal 
position with respect to Said frame for turning 
Said plate in one direction or the opposite direc 
tion, a plurality of Cam roller's mounted on said 
plate, a plurality of cam followers operated by 
said cam rollers responsive to the moving of said 
lever from the normal position, certain of said 
cam followers operated. When said lever is moved 
in One direction from Said normal position and 
all of Said cam followers operated when Said lever 
is moved in the opposite direction from said nor 
mal position, and a plurality of switch contact 
Springs, said cam followers controlling the oper 
ation of said contact Springs. 

5. In a switch key, a supporting frame, a rotat 
able plate, an operating lever having a normal 
position. With respect to said frame for turning 
Said plate in either of opposite directions, three 
can rollers mounted on Said plate equidistant 
from the center point of said plate, a plurality 
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3. 
of carn followers operated by Said cam rollers 
when said lever is moved from said normal posi 
tion, said cam rollers and said can followerS SO 
positioned with respect to each other that the 
moving of said lever in one direction from Said 
normal position causes Only one of Said rollei's 
to operate certain of said cam followers, the now 
ing of said lever in the opposite direction from 
said normal position causes the other two of said 
cam rollers to operate ail said can followei's, and 
a plurality of SWitch contact Springs, the opera 
tion of Said contact springs being controlled by 
Said cam followers. 

6. In a switch key, Spring assemblies, a rotat 
able plate, means for rotating said plate, a series 
of cams on said plate for Operating said spring 
assemblies, said cams removably mounted on Said 
plate and having different mounting positions 
whereby the number of cams may be decreased 
Or increased or the spacings between the cams 
Varied to produce different operations of said 
spring assemblies. 

7. In a Switch key, a plate, means for rotating 
said plate, a Series of holes in said plate, remov 
able cams mounted in certain or all of Said holes, 
spring assemblies mounted tangentially to said 
plate in the path of said cams, a certain position 
ing of Said cans in Said holes causing certain op 
erations of said Spring assemblies when said plate 
is rotated, said holes providing means for chang 
ing the positioning of said cams to cause other 
operations of Said Spring a SSemblies. When said 
plate is rotated. 

8. In a SWitch key Structure, a Supporting 
frame, a plurality of contact Spring Sets mount 
ed in a pile-up on Said frame, a metallic plate in 
cluded in Said pile-up between the end set and 
the adjacent Set of said spring sets for voiding 
electrostatic coupling between said spring sets, 
Said plate Wired to a ground connection for con 
ducting induced currents to ground, 

9. In a Switch key, a Supporting frame, a plu 
raity of contact Spring SetS mounted in a pile-up 
on said frame, a metallic plate included in said 
pile-up between the end set and the adjacent 
Set of said spring sets for Woiding electrostatic 
coupling between Said Spring sets, said plate wired 
to a ground connection for conducting induced 
currents to ground, means for actuating said 
Spring SetS, and an Operating lever for causing 
Said means to actuate said Spring sets. 

10. In a switching arrangement, a plurality of 
Spring assemblies, a rotatable plate, a plurality 
of cams projecting from the Surface of Said plate, 
means for rotating said plate, rotation of said 
plate in One direction causing certain of Said 
cans to operate only part of said assemblies, and 
rotation of said plate in another direction caus 
ing certain of said cams to operate all of said 
aSSemblies. 

11. In a Switching arrangement, a plate, means 
for rotating said plate in both directions, a series 
of cans on said plate, a Series of spring assem 
blies mounted tangentially to said plate in the 
path of said cams, the rotation of Said plate in 
one direction causing one of Said cams to operate 
one of Said Spring assemblies and another of said 
cams to operate other of said Spring assemblies, 
and the rotation of said plate in the other direc 
tion causing another of Said cams to operate said 
One Spring aSSembly Without Operating the said 
other spring assemblies. 

THEODORE C, RIEBE, 


