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l 
'I'his invention relates to electric switches gen 

erally. 
The invention has particular reference to elec 

tric switches primarily but not necessarily de 
signed for use in the keying circuits of audio sig 
-nal transmission systems, such. for example, the 
electrical networks of electronic organs or other 
keyboard musical instruments employing sources 
producingtone frequencies or output waveforms 
of frequencies having lthe vibration frequencies 
oi' different notes of the chromatic scale, which 
said frequencies or waveforms of frequencies are 
then translated into audible sounds for musical 
expression. 
An important object of the invention is the 

provision lof a compact organization of electrical 
ly coactive elements in which the elements are 
designed and constructed to insure a self cleaning 
action of said elements in response to actuation 
of the switch. 
A still further object is the provision of a switch, 

the “on" and "ofi” positions of the coactive ele 
ments of which are controlled respectively by a 
mechanism which is responsive to actuation of 
the playing-key of a piano or other keyboard 
musical instrument. 
Another object is the provision of means en 

abling adjustment of the actuating mechanism 
to insure a correct relationship thereof to an as 
sociated playing-key. 
A still further object is the provision of a 

switch, the operation of which is practically noise 
less. ' 

A still further object is the provision of a switch, 
which, in addition to compactness of parts is ex 
ceedingly simple and inexpensive of construction, 
structurally sturdy and not apt by long and rough 
usage to get out of order. 
Another object is the provision of a switch. 

motion oi' the effective contact elements of which 
is synchronized with actuations of the playing 
key of a musical instrument to an extent that 
motion of the key is transferred to a controlling 
mechanism, which, in turn, actuates said ele 
ments in -a dependable manner regardless of the 
number of times the key is depressed per second. 
Other objects and advantages of the invention 

will be manifest upon reference to the following 
description and accompanying drawings, in 
which: 
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Figure 1 is a front elevation of the switch, show- ‘o 
ing same in an “oil” condition; 
Figure2isaviewsimilartoFigure 1,showing 

the switch in an “on” condition; 
Figure 3 is a sectional perspective view showing u 

tho switch in an "o8" condition. 

2 
Figure 4 is a view partly in vertical section 

showing an application of the switch to the play 
ing-key of a musical instrument; ­ 
Figure 5 is a view similar to Figure 4, showing 

the switch in an “on” condition; 
Figure 6 is a perspective view of the coiled 

electrically conductive member; 
Figure "l is a perspective view of the follower 

sin: coactive adjustable pin separated from each 
o er; 
Figure 8 is a section taken on line l-O of Fig 

ure 1; 
Figure 9 is a schematic view of the switch show 

ing same connected in a on network; 
and 
Figure 10 is a schematic view showing the man 

ner of establishing a two point contact of the 
short coil with a coacting conductor of the switch. 
The herein disclosed switch is adapted primar 

ily, but not necessarily. for use in combination 
with the musical instrument disclosed and 
claimed in Letters Patent. No. 2,250,065, issued to 
James A. Koehl on July 22, 1941. The invention 
disclosed in said patent comprises in combination 
with a piano, means such as vacuum tube gen 
erators of tone frequencies or wave forms of tone 
frequencies, which said means is connected in an 
electrical network in such manner that given 
switches connect preassigned generators with 
given playing keys of the keyboard of said piano, 
whereby upon depressing any selected key a sus 
tained musical tone having the same pitch as the 
note associated with said key will be produced. 
By means of said invention, a piano is capable 
of producing tones characteristic of the piano as 
well as sustained tones typical of the organ. 
These tones may, at the discretion of the player. 
be sounded separately or together. ' 
We have discovered that a single length of 

wire of suitable kind and gauge when formed into 
a first coil having the resilient properties of a 
retractile spring and s. second coil which is a 
continuation or integral part of the first coil, 
can, as taught herein, be readily combined with 
other elements of an electric switch (including 
spaced apart contact elements and an actua 
tor) to provide a simple, practically noiseless, 
positively acting, self cleaning, compact switch 
organization which is highly dependable, fast in 
operation and adaptable to an instrument of the 
class aforementioned. A single length of wire 
formed with plural coils as abovestated consti 
tutes a' current conductor when connected in a 
transmission network, the first coil being coactive 
with spaced apart contact elements in a manner 
insuring good electrical contact and a cleaning 
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action of the coil and said contact during opera 
tion of the switch. 
In carrying -the invention into practice, use is 

made of an electrical conductor consisting of a 
single length of phosphor bronze wire or equiva 
lent metal which is formed into a first coil I5 
and a second coil I6, the latter being of somewhat 
smaller diameter and of shorter length than coil 
I5 and disposed at an acute angle thereto. Coil 
I5 has the properties of a retractile spring for a 
purpose vto appear presently. A single length of 
wire characterized by two conjoined coils I5 and 
I6 is. preferably silver plated as a protection 
against corrosion or oxidization. 

16’ is a mounting comprising a channel mem 
ber. Placed transversely of said member and 
within the channel thereof is a fiat strip of insu 
lating material I8 of suitable thickness, the back 
edge of which abuts the vertical wall Ila of said 
member. The front vertical edge of said strip is 
substantially. flush with the open side of said 
member, and as shown, the upper end of .the strip 
has a fiat lug I9 which is received in a notch 20 
in the front edge of the upper flange 2| of said 
member, the lower` end of said strip having a 
depending lug 22 received in a hole 23 in the 
lower flange of said member. By this means, 
the strip is rigidly mounted in the channel of 
lsaid member. 

'I'he front vertical edge of strip I8 is formed 
with a pair of spaced apart notches 24 in which 
longitudinally disposed electrical conductors 25 
and 26 are respectively received. Conductor 25 
provides a grounding terminal for the switch and 
conductor 26 a circuit making terminal, which 
said terminals are formed and disposed for elec 
trical coaction with coil I6 as will be explained 
presently. A 

The back edge of strip I8 is formed with a U 
shaped notch 21, the open side of which is closed 
by the vertical wall or said channel member I‘I. 
Mounted in said notch is a nut or follower 28, 
the hole 29 in which is threaded for accommo 
dation of .the threaded portion 30 of a vertically 
adjustable pin 3l. Said pin has its upper end 
freely received in a guide hole 32 in the upper 
end of the aforementioned channel member I'l, 
and as shown, the lower end of the pin passes 
through a guide hole 33 in the lower flange of 
said channel member. At this point in the de 
scription it is noted that said notch 21 serves to 
hold the follower 28 against rotational motion 
while allowing the follower to move vertically, the 
lower wall 21’ of said notch functions as a stop 
to limit downward motion of said follower. 
The front edge of the follower 28 is formed 

with notches 2B'. The helix I5' at the juncture 
point of coils I5 and I6 is passed into these 
notches and secured to the follower by cement. 
The coil I6 is normally at an acute angle to the 
long axis of coil I5 and when the switch parts 
are assembled, the short length, small diameter 
coil projects forwardly and through the space 
between conductors 25 and 26. When the play 
ing-key K is elevated, coil I6 is flexed downwardly 
and effectively engages grounded conductor 25. 
When depressing .the playing-key, coil I6 disen- 4 
gages conductor 25 and effectively engages con 
ductor 26 and is flexed upwardly. The lower end 
of coil I5 is formed with a loop I5a which is se 
cured to an eyelet I5b at the lower end of said 
strip I8, the eyelet serving also'to attach a termi 
nal member I5c to said strip. In this manner coil 
I5 is tensioned when pin 3| is at the upper limit 
of its movement due to upward spring tension 
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4 
on the playing-key, which tension is in excess 
of that oi' the -coil I5. .y As the key is depressed. 
pin Il, the lower end of which~ freely rests upon 
the upper surface of the key, follows the down 
ward motion of the key and causes coil I6 to leave 
conductor 25 and engage conductor 26, thereby 
closing the circuit in which the switch is con 
nected. 
We find that by predetermlning the gauge of 

conductors 25 and 26 and the gauge of the wire 
from which coils I5 and I6 are formed more than 
one wound portion of coil I6 engages such con 
ductor that is contacted at any instance thus 
giving double assurance that an electrical con 
tact is established. In practice each conductor 
25, 26 may be .032" gauge and the wire from 
which coils I5 and I6 are formed .007" gauge. 
_We stress that feature of our invention which 

consists in the provision of coil I6 which is lat 
erally resilient and free to ñex and wipe against 
said conductors, thereby keeping bothv the con 
ductors and said coil clean and free of foreign 
matter. See Figure 10. 
As shown in Figure 9, conductor 25 ls con 

nected to ground G. Conductor'26 is connected 
to an output lead L which may connect -to an 
audio amplifier, not shown. Terminal member 
I5c on strip I8 connects with a signal supply 
source C via lead L'. Thus, when short coil I5 
is engaged with conductor 25, signal voltage from 
source C is to ground. When the coil is moved 
onto conductor 26 the flow of signal voltage is 
through conductor 26, as will be understood. 
What we claim as our invention is: '_ 
l. An electric switch comprising laterally spaced 

apart grounding and signal output terminals 
respectively; a contactor of resilient electrically 
conductive material adapted to be connected to 
a signal transmission circuit and disposed between 
said terminals for movement first into electrical 
engagement with one and then the other thereof; 
mechanism by means of which motion is adapted 
to be transmitted to said contactor in a direction 
to cause electrical engagement thereof with said 
ground terminal; _and resilient means coactive 
with said mechanism­ and tending to urge said 
contactor in a direction to cause electrical en 
gagement thereof with said output terminal, said 
contactor comprising a coil, laterally flexible 
spring, and said resilient means comprising a 
continuation of said coil and formed to provide 
a retractile spring. ' 

2. An electric switch as set forth in claim 1, 
wherein said contactor consists of a coil spring 
and said resilient means consists of a continua 
tion thereof and is coiled to form a retractile 
spring and wherein means are provided for 
mounting the coil comprising said contactor and 
the coil comprising said retractile spring to'dis 
pose the first named coil at an angle to the last 
named coil. ' 

3. An electric switch comprising a single 
length of wire forming a continuous coil, a first 
portion of which constitutes a retractile spring 
adapted to be connected to the output of a tone 

' signal supply source and a second portion which 
is angularly related to said first portion and ­ 
adapted to form a contractor; an output terminal 
disposed for engagement with said second portion; 
and mechanism for causing engagement of said 
second portion with said output terminal. 

4. A switch as set forth in claim 3, wherein a 
mounting supports said output terminal and said 
continuous coil and includes a member of elec 
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trical insulating material to which one end of the 
first portion of said coil is ñxed. 

5. An electric switch as set forth in claim 3, 
wherein a mounting supports said continuous 
coil and includes a member of insulating material 
to which one end of the first portion of said coil 
is fixed, and wherein a pin is slidable in said 
mounting and is connected with said first portion 
of said coil for urging the pin in a direction to 
cause electrical engagement of thejsecond por 
tion of the coil with said output terminal. 

6. An electric switch as set forth in claim 3, 
wherein a mounting supports said continuous coil 
and includes a member of electrical insulating 
material to which one end of the ñrst portion o! 
said coil is fixed; and wherein a pin is slidable 
in said mounting and is connected with said coil 
by a longitudinally adjustable follower to which 
the opposite end of the coil is attached in a man 
ner to angular-1y relate the secondportion of said 
coil to said ñrst portion thereof 

7. An electric switch comprising au electrical 
conductor consisting of coiled wire providing- a ­ : . v _v 

v N . t .~ ß. “mbe first coil adapted to function as a retractile spring 
and a second coil adapted to form a movable .con 

as aforementioned._ 
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tactor;` a'tlxed contactor with which the second 
coil is adapted to be engaged; and means for 
causing engagement of said second coil with and 
disengagement thereof from said fixed contactor. 

8. An electric switch asset ̀ forth in claim '1, 
whereina mounting supports said conductor and 
includes a member of insulating material to 
which one end of the first coil is secured. and a 
vertically adjustable pin having a threaded por 
tion provided with a follower of electrical in 
sulating material -to which the opposite end of 
the iirst coil is attached and by means of which 
the second coil is disposed for coaction with said 
fixed contactor as aforementioned. 

' -MIERWIN J. LARSEN. . 

NORMAN B. ERICKSON. 
_ WALTERJ. ANDERSON. 
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