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This invention relates to electric organs of the 
class employing means for producing electrical 
oscillations of audible frequency in response to 
depression of selected playing keys. - 
The primary object of the invention is to sim 

plify heretofore employed methods for electri 
cally producing musical tones of different 
timbre. 
Another object is to simplify heretofore exist 

ing methods for mixing together tones of differ 
ent timbre. 
A still further object is to provide a system 

of tone Wheel generators in which all generators 
of said set are driven at the same speed, thereby 
eliminating the necessity of costly and compli 
cated driving and driven gears heretofore em 
ployed for driving such generators, each at a 
speed which is different from that of any of the 
others of the generators of the system. 
Another object is to simplify and greatly re 

duce the number of key contactors heretofore 
required in such instruments for rendering the 
oscillators effective upon a work circuit. 
Another object is the provision of a greatly 

simplified system of stops for controlling pro 
duction of Selected timbres. 
Another object is the provision of mechanism 

far producing a large number of timbres with a 
minimum number of tone generating sources. 
A still further object is to eliminate from such 

instruments the complicated electrical networks 
heretofore required for handling and synthesiz 
ing electrical oscillations. 
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A still further object is to provide a system 
of Stops and Switches adapted to be used in an 
£ntirely new nanner and with results never be 
fore obtainable in such instruments, said system 
being also useful in coaction with the playing 
keys of the instrument disclosed in my prior Pat 
ent No. 2,225,065 to enable tones of different 
timbre to be produced and selectively to render 
the tone generators electrically inactive when it 
is desired exclusively to produce piano tones. 
A still further object is to provide simple and 

effective means enabling different timbres to be 
played from different parts of the keyboard of 
the instrument. 
The novel features of my invention are set 

forth with particularity in the hereto appended 
claims. The invention itself, however, both as 
to its organization and its method of operation, 
together with additional objects and advantages 
thereof, will be fully understood from the foll 
lowing description of a specific enbodinerat, 
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When taken in connection. With the accoin painy 
ing drawing, in which: 

Figure 1 is a schematic view of such portion of 
ray invention as is deemed necessary for a clear 
and comprehensive understanding of the essen 
tial structural and functional features of the in 
wention. 

Figure 2 is a plan view of the means employed 
for producing electrical oscillations of audible 
frequency. 

Figure 3 is an edge view of a portion of One 
of the tone wheel generators and its associated 
pick-up device. 

Figure 4 is a perspective view of a portion of 
one of the can shafts of my improved stop 
mechanism. 

Figure 5 is a diagrammatic view of a set of key 
Switches and associated cams. 

Figure 6 is a plan view of the tone wheel driv 
ing mechanism, and 

Figure 7 is a schematic illustration of a slightly 
modified form of key switches. 

Figure 8 is a schematic view of a slightly nod 
ified form of stop mechanism. 

In the accompanying drawing, I show playing 
keys Aff, B, C and C# of a single manual. Any 
desired number of manuals may of Course be 
employed, and the instrument will preferably 
have the customary pedal section. For each 
playing key there will be a plurality of pulsation 
generators fl, 2 and 3, each delivering an out 
put potential having the tone frequency of the 
note associated with said key. While the fre 
quencies of the output potentials of said gener 
ators f 1, 2 and 3 are identical and correspond 
to the vibration frequency of the note associated 
with a respective playing key, the waveforms of 
the respective potentials are each thereof differ 
ent from the other such, for example, that the 
waveform of output potential delivered by gener 
ator will correspond substantially in every re 
spect to a tone denoted by a predetermined stop 
of an organ, Whereas the Waveforms of output 
potentials of generators f2 and 3 Will corre 
spond to timbres denoted by other stops of the 
syster of stops herein employed. For the pur 
pose of a clear understanding of my invention 
it is assumed that the waveform of output poten 
tial from generator f has all the characteristics 
of the tone of an oboe; that the waveform of 
output potential from generator 2 has all the 
characteristics of the tone of the Violin, and 
that the waveform of potential from generator 3 
has all of the characteristics of the tone of the 
clarinet. I refer to these three tones merely to 
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show that for each individual playing key of the 
instrument there will be common thereto a plu 
rality of waveforms of potentials, any one or any 
Selected combination of which Will be instantane 
ously available upon depression of the key ac 
cording as selected stops are drawn. While only 
three such generators are shown in the instant 
example, there of course is no limit to the num 
ber that can be employed in actual practice. 
When three generators are provided for each 
playing key, any of the following single timbres 
or any desired combination of timbres can be 
elicited namely: 

Oboe 
Full organ Violin 

Carinet 
Oboe and clarinet 
Clarinet and violin 
Oboe and violin 
Oboe, Violin and clarinet 

It follows that for each additional set of gen 
erators, a proportionate increase in the number 
Of Various combinations of timbres will be avail 
able as will be appreciated upon reference to the 
following chart: 

Oboe 
Full organ Wiolin 

Clarinet 
DiapSOn 
Oboe and violin 
Oboe and clarinet 
Oboe and diapson 
DiapSOn and oboe 
Diapson and violin 
Diapson and clarinet 
Wiolin and clarinet 
Diapson, Violin, clarinet and diapson 

Assuming that the single manual herein, dis 
closed has sixty-one playing keys, there will be a 
Set of generators comprising sixty-one indi 
Widual generators; a set of generators 2 com 
prising Sixty-one individual generators, and a 
Set of generators 3 comprising sixty-one indi 
vidual generators. Each separate set of said gen 
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1 are each thereof provided with a stickel 9 
having contactors 23, 2i and 23, provided with 
circuit leads 3 fiOIn respective generators of the 
tranSVerSe set of three generators , 2 and 3 
common to a respective playing key. Springy 
contactors 23, 28 and 25 are disposed in electrical 
coaction with contactors 23, 22 and 22 of each 
playing key, and each said last mentioned con 
tactor has an output lead 26 which connects with 
a common output conductor 27 provided with 
an adjustable potentiometer 2id, the movable 
element 23 of which connects with an amplifier 29 
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erators will continuously generate tone frequen 
cies for the entire compass of notes of said sin 
gle manual, and there thus will be common to 
each individual playing key three individual gen 
erators, the frequency of the output potential of 
which corresponds to the vibration frequency of 
the note associated with said playing key. 
The generators of each set of said generators 

are fixedly mounted upon a single rotary shaft 
4 provided with a driven gear 5 which forms a 
part of the Common gear train shown in Figure 
6. The shaft 4 of the generators 2 is prefer 
ably directly driven by a synchronous or suitable 
constant speed motor 6. As a result thereof, all 
of said generators , 2 and 3 cf which there 
are one hundred and eighty three individual gen 
erators, Will be driven at the same angular ve 
locity. 

Referring now to the individual generators , 
2 and f3, each thereof preferably comprises a 

circular metallic disc of suitable diameter and 
thickness, the smooth peripheral surface 6a of 
Which contains magnetically produced recordings 
of an actual pipe tone of predetermined pitch 
and timbre. Inductively related to the circular 
sound tract provided by said recordings, of each 
disc, is a pick-up magnet having an output 
circuit lead 8. 
The playing keys Aff, B, C and Ci in Figure 
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in a manner well known in the art. The ampli. 
fier is coupled to an electrical sound producer 33, 
Upon referring to Figure 5, it is noted that my 

improved stops for the instrument, consist of 
selectively actuable shafts 34, 32 and 33, there 
being one such shaft for each set of sixty-one 
key-controlled contactors 23, 28 and 25. Each of 
said shafts has a Set of sixty-one cams 34, such 
that for each contactor 23, 24 or 25 of each set 
of sixty-one such contactors there will be a cam 
individual thereto and engaged therewith as 
shown. By this means, all contactors 23, 24 and 
25 are open circuited relative to their coacting 
contactors 20, 2A and 22 when the playing key 
is fully raised. As long as said cams occupy the 
full line positions shown at Figure 5, contactors 
20, 2 and 22 will be close circuited with con 
tactors 23, 24 and 25 when the key is depressed, 
but should one or more of the shafts 34, 32 or 
33 be turned so as to position its cams as illus 
trated by cam 34 at the bottom of Figure 5, then, 
in that event, the contactors 23, 24 or 25, as the 
case may be, will be lowered to positions to pre 
vent engagement thereof with coacting contact 
ors 20, 2 or 22. If all cams 34 upon shafts 3i, 
32 and 33 occupy the full line positions shown 
at Figure 5, contactors 20, 2 and 22 will be close 
circuited with their coacting contactors 23, 24 
and 25 upon depression of the playing key, as 
shown. As a result thereof waveforns of poten 
tials having the characteristics of oboe, violin 
and clarinet tones will be sinnultaneously im 
preSSed upon Said common output circuit 27. 
Upon turning any selected shaft counter-clock 
Wise, the contactors which are adapted to be con 
trolled thereby Will be depressed so as not to be 
close circuited with coacting contactors of the 
respective playing keys. This will be clearly un 
derstood upon referring to contactor 23 wherein 
can Shaft 33 has been turned to bring cam 34 
to bear upon and to lower contactor 25 to the 
dotted line position. It follows that due to this 
Condition, no waveform of potential correspond 
ing to the timbre denoted by an associated stop 
Will be impressed upon said output circuit upon 
depression of the playing keys. In like manner, 
any combination of timbres or any single timbre 
Will be selectively effective upon the sound pro 
ducing System 3 as and when desired by the 
player. Each of Said shafts 3, 32 and 33 has 
a crank portion 35 provided with an actuating 
Connection 3 adapted to be controlled from the 
keyboard of the instrument. When all stops of 
the instrument are drawn, no waveforms of po 
tentials will be rendered effective upon said 
Sound producer, whereby, and in the event that 
a piano is employed as disclosed in my aforemen 
tioned Patent No. 2,225,065, the keyboard can be 
used exclusively for the playing of piano music. 
In the modified form of key switches shown 

at Figure 7, I show a set of key switches 50 for 
the bass or some other register of the instrument 
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and a Similar set of key switches 55 for the treble 
register. The switches of the set of switches at 
the left of the figure are in positions so as to be 
close circuited when the playing keys associated 
there with are depressed. The switches of the 
Set of Switches shown at the right of the figure 
have their contactors 56 lowered to positions 
where they will not be engaged with contactors 
5 upon depression of their associated playing 
keys. As a result of this arrangement both sets 
of Switches can be adjusted for close circuiting of 
all thereof according as different playing keys 
are depressed. However, when one set is ad 
justed to prevent close circuiting of the respec 
tive Switches comprising said set, piano tones 
can be played exclusively when the respective 
playing keys common to said set are depressed. 
Each generator of the system of generators 

herein disclosed will have recorded thereon sound 
produced by the sounding of an actual organ tone 
of the pitch and timbre of the tone desired to 
be associated with a respective playing key. The 
recording of Sounds upon the generators will be 
effected at a slow recording Speed. When the 
recording has been completed and the generators 
are incorporated in the organization as herein 
disclosed, they may be driven at any predeter 
mined constant Speed for the pitch at which it is 
desired the instrument Small be tuned. 

In Figure 8 is shown a slightly modified form 
of stop mechanism for selectively preventing 
close circuiting of the key-operated electric 
Switches of the instrument upon depressing the 
playing keys. I show but a single electric switch, 
the same comprising contactors 58 and 59. At 60 
is a strip of thin electrically non-conductive ma 
terial situated and mounted so as to be selec 
tively projected between said contactors as shown 
in dotted lines to thereby electrically insulate 
said contactors from each other when the key 
is depressed. The strip 60 is normally retracted 
by a spring 6 and may be selectively advanced 
to said dotted line position by selective control 
of a manually actuated cam 62. In practice 
there generally will be one Such strip to for each 
separate set of sixty-one key switches. When 
the low point 63 of the cam is as shown in full 
lines in Figure 8, the strip 6 is fully retracted, 
When the can is turned to bring its high point 
64 to bear against the strip, at which time, the 
can Will be on dead center, the Strip will be held 
against returning to its retracted position. 

Instead of employing tone wheel generators of 
the character hereiin shown as ibed, I may 
Substitute therefor any Well known type of oscil 
lation generator without denarting from the Spirit 
of ny invention. Cre. Such typee is the vacuun 
or gas content tube, the Qlitput frequency of 
which is controlled in a mann Weliki own in the 
art. The waveform of Said Citat oscillations 
may also be predetermined in any well known 
nanner. TWO Oi n)ore S3ts of Said thes can be 
employed and coininected in my System. Substan 
tially in the nanner first above described. The 
waveforms produced by the tubes of one set of 
tubes will of course be different fron the Wave 
forns produced by the tibes of any other set of 
sets of said tubes, whereby different timbres will 
be available aS, desired. When either vacuum or 
gas content, tubes are anployed as freiency gen 
erators, uSe can be made of the Systeins Set, forth 
in U. S. patents, NCs. 2,250,066 and 1,832,402, 
respectively. 

Similarly, I may employ any other well known 
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type of OScillation generator for producing com 
plex tones in the pitch relation to notes asso 
ciated with the different playing keys of the in 
Strument. 

I prefer to employ tone wheel generators of the 
type first above referred to in that tones simu 
lating the various instruments can be more faith 
fully reproduced than has heretofore been pos 
Sible with any of the various schemes of the prior 
art. 
So far as I know, no one has ever before pro 

posed enploying in an electric organ, (1) two or 
nore similar sets of continuously operating oscil 
lation generators respectively producing tones of 
exactly the same pitch but differing in wave 
form, such that there is common to each individ 
lal playing key a plurality of tones of corre 
Sponding pitch, each representative of a prede 
termined timbre, (2) a system of stops directly 
coacting with the respective sets of generators 
through the key operated switches of the instru. 
ment, (3) a System of key switches of an exceed 
ingly simplified construction, functioning in the 
Systein in the manner aforeme Cned, and (4) 
a System of generators, all of which have sound 
recordings of the actual tones cef given instru 
ments inscribed upon the generators at a com 
in On recording Speed. 
The above and other described features of iny 

invention will therefore be claimed both broad 
ly and Specifically and with the reservation that 
I may change the specific details of construction 
of the parts without departing from the spirit 
Of my invention. 

Also, to the best of my knowledge, no one has 
ever before proposed driving all tone wheel gen 
erators of a System of such generators at a con 
mon operating Speed, thereby eiiminating entirely 
all of the heretofore existing complications and 
neghanical and functional inaccuraries resilt 
ing from the operation of generators, each of 
Which must necessarily operate at a speed differ 
ent fron that of any other generator. Accord 
ingly, this feature will be broadly claimed and 
While I Suggest that notion shall be directly 
transferred to shaft A herein disclosed, notion 
Inay be indirectly transferred to said shaft in 
any suitable manner, such as by a speed reducing 
System, whereby the Speed of the shaft will be 
Such that, the instrument can he tuned to the 
desired pitch. In the case herein illust: ated, the 
motor f is designed to operate constantly at a 
rotational Speed which has been predetermined 
SO as to insure tuning the instrument to a pre 
termined pitch. 
What I claim as my invention is: 
I. In an electrical musical instrument emplcy 

ing a keyboard, the playing keys of which ere 
each thereof provided with a set of electric 
SWitches, Sources electrically connected with as 
Signed SWitches of the sets of Switches of differ. 
ent playing keys, said sources electrically gener 
ating for each individual playing key a series of 
Waveforms of electrical oscillations of audible 
frequency corresponding to tones of different, 
timbre and of pitches, all of which are the same 
as that of the note associated with said key, and 
a System of stops for controlling conduction to a 
load Circuit of waveforms of OScillations fron 
Selected oscillation sources, said SS'Sten of stops 
Comprising a set of actuators for Corresponding 
SWitches of the aforementioned sets of SWitches 
Of the respective playing keys for Open circuiting 
and thereby rendering said switches electrically 
inactive upon depression of said keys. 
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2. In an electrical musical instrument employ 

ing a keyboard, the playing keys of which are 
each thereof provided. With a set of electric 
switches, a plurality of pulsation alternators 
simultaneously electrically generating for each 
individual playing key a, plurality of Waveforms 
of oscillations of audible frequency correspond 
ing to tones of different timbre and of pitches, all 
of which are the same as that of the note aSSO 
ciated with said key, circuit leads connecting 
switches of the set of switches of different play 
ing keys with assigned ones of said alternators, 
and a system of stops for controlling conduction 
to a load circuit of waveforms of oscillations from 
Selected oscillation sources, said System of Stops 
comprising a set of actuators for corresponding 
switches of the aforementioned sets of Switches 
of the respective playing keys for open circuiting 
and thereby rendering said switches electrically 
inactive upon depression of said keys. 

3. In a musical instrument having a playing 
key, a plurality of circuit paths for the trans 
mission of oscillations of audible frequency, each 
of said paths having an electric Switch Compris 
ing contactors which are open circuited. When the 
key is raised and adapted to be close circuited 
when the key is depressed, and a System of devices 
mechanically coacting with said contactors for 
preventing close circuiting of the contactors of 
any selected ones of said switches upon depression 
of said key. 

4. In a musical instrument employing a key 
board, each individual playing key of which has a 
set of key-operated electric switches adapted to 
be close circuited in response to depression of said 
key, and a system of stops for and coacting with 
said switches for selectively preventing close cir 
cuiting of certain of said SWitches during close 
circuiting of others thereof when depressing 
Selected ones of said playing keyS. 

5. In a musical instrument, a playing key hav 
ing a set of electric Switches adapted to be Oper 
ated by said playing key, each individual switch 
of said set of switches comprising a contactor to;; 
which motion of the key is transferred and a 
contactor related to said first named contactor 
and adapted to be close circuited thereWith upon 
depression of said playing key, and means selec 
tively actuable for moving the Second named con- 5: 
tactor to a position sufficiently remote from said 
first named contactor to prevent close circuiting 
of the respective contactors upon depression of 
said playing key. - 

6. In a musical instrument, a playing key haW- 5: 
ing a system of circuit controlling switches actu 
able by said playing key from open circuited 
conditions when the key is elevated to close 
circuited conditions when the key is depressed, 
and a system of devices in coaction with the C 
Switches of said System of Switches for prevent 
ing close circuiting of any selected switch or and 
selected plurality of said Switches upon depression 
of said playing key. 

7. In a musical instrument, a set of stops, a 
plurality of playing keys, separate sets of gener 
ators of tone signal currents, each separate set of 
generators providing an individual generator for 
each playing key, the same generating a pre 
determined waveform of signal current of the 
frequency of the note associated with Said key, 
means interconnecting each individual stop of 
said set of stops with generators of a respective 
set of generators for rendering effective upon a 
work circuit a waveform of signal current of the 75 
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timbre denoted by said stop, said interconnecting 
ineans including as many electric SWitches for 
and operated by each playing key as there are 
sets of aforementioned generators and said stops 
each including a member common to correspond 
ing switches of as many playing keys for open 
circuiting said SWitches. S. 

8. An electrical musical instrument compris 
ing a plurality of sets of oscillation generators, 
the individual generators of said sets of oscilla 
tion generators each having Sound recordings 
thereon of tones of predetermined pitch and 
timbre, means for driving the generators of all 
the aforementioned sets of generators at the same 
rotational speed, and a keying System for im 
pressing oscillations of any selected pitch and 
Waveform upon a Work circuit. 

9. In an electrical musical instrument, a gen 
erator of electrical Oscillations, a playing key, an 
electric switch having a contactor operated by 
said key and connected to the output of said 
generator and a contactor adapted to be close 
circuited with the first camed contactor upon 
depression of said playing key and adapted to be 
connected to a work circuit, and a member of 
electrically non-conductive material mounted for 
movement from a position wholly free of Said 
first and second named contactors to a position of 
engagement of same with and to electrically 
insulate said contactors from each other. 

10. in a musical instrument, a key controlled 
electric switch comprising coacting contactors 
which are open circuited when the key is raised 
and adapted for close circuited engagement with 
each other when the key is depressed, and means 
for selectively moving one of said contactors to a 
position of non-engagement thereof With the 
other contactor. Upon depression of Said key. 

11. In a musical instrument employing playing 
keys and a set of electric SWitches for and Oper 
ated by each of said keys, means common to 
Switches of each set of Switches for simultane 
ously rendering same electrically inactive when 
operating said keys, and an oscillation generator 
for each individual Switch of the set of Switches 
of each key. 

12. In a combined electric switch and stop 
mechanism for electric organs employing play 
ing keys, a set of electric switches, there being 
One such set of Switches for and actuable by each 
playing key, the individual Switches of said set of 
switches being open circuited when the key is 
elevated and close circuited when Said key is 
depressed; and means coactive With Selected 
Switches of the sets of Switches of different play 
ing keys for preventing close circuiting thereof 
upon depression of said keys. 

13. In an electrical musical instrument em 
ploying playing-keys; an electric Switch for and 
actuable by each individual playing-key, said 
switch being open circuited when the key is ele 
Wated and close circuited when the key is de 
pressed; a set of Switch controlling cams, such 
that there is one such cam for and disposed in 
actuating relation to each individual switch; and 
means for moving the cams from a position en 
abling the SWitches to be close circuited in re 
sponse to depression of Said playing-keys to a 
position to actuate the Switches and prevent close 
circuiting thereof. 

14. In an electrical musical instrument em 
ploying a keyboard and a set of electric switches 
for and actuable by each individual playing key 
of Said keyboard, said Switches being open cir 



2,327,720 
cuited when the playing keys are elevated and 
close circuited when said keys are depressed; a 
System of stops comprising actuators for corre 
sponding Switches of different sets of said 
SWitches, said actuators supported for motion 
from retired to drawn positions and adapted When 
retired to coact with corresponding switches of 
said playing keys to prevent close circuiting of 
said switches upon depression of said keys; and 
means for maintaining Said actuators in either 
of the aforementioned positions. 

15. In an electrical musical instrument em 
ploying a keyboard and a set of electric Switches 
for and actuable by each individual playing key 
of said keyboard, said switches being open cir 
cuited when the playing keys are elevated and 
close circuited When said keys are depressed; a 
System of StopS comprising a set of actuators for 
each individual set of the aforementioned 
Switches, individual actuators of the respective 
sets of actuators being correlated to correspond 
ing switches of the respective sets of Switches, 
and means for simultaneously moving selected 
actuators into coaction with switches with which 
they are correlated to prevent close circuiting of 
said switches upon depression of Said playing 
keys. 

16. A combined electric SWitch and stop mech 
anism for electrical musical instruments employ 
ing playing keys comprising a set of electric 
Switches for each individual playing key and in 
cluding a plurality of contact devices actuated by 
said key and a plurality of contact devices for 
electrical coaction with said key actuated contact 
devices and open circuited relative thereto when 
the key is elevated and close circuited therewith 
when the key is depressed; and means for pre 
venting close circuiting of selected key actuated 
contact devices with their electrically coactive 
contact devices upon depression of said playing 
keys. 

17. In an electrical musical instrument em 
ploying playing keys; a set of electric switches for 
and actuable by each individual playing key and 
adapted to be close circuited in response to de 
pression thereof and comprising a plurality of 
pairs of relatively movable contactors which are 
open circuited when the key is elevated and close 
circuited when the key is depressed; and means 
for selectively moving one contactor of each of 
predetermined pairs of contactors of switches of 
different playing keys beyond the range of close 
circuiting engagement with the other contactors 
of the same pairs of contactors and thereby pre 
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vent close circuiting of the contactors of said pre 
determined pairs of contactors upon depression 
of Said playing keys. 

18. In an electrical musical instrument en 
ploying a playing key; a playing-key-actuated 
electric switch including a plurality of electri 
cally coactive contactors which are open circuit 
ed. When the key is elevated and close circuited 
When the key is depressed; and means for me 
Chanically rendering said contactors electrically 
inactive upon depression of Said key. 

19. In an electrical musical instrument em 
ploying a playing key; a playing-key-actuated 
electric SWitch including a plurality of electrically 
coactive contactors which are open circuited 
When the key is elevated and close circuited when 
the key is depressed; and means for electrically 
insulating Said contactors from each other to 
prevent close circuiting thereof upon depression 
of said key. 

20. In a musical instrument employing a play 
ing-key, a plurality of Sources of tone frequen 
cies, and a load circuit; an electric Switch or 
ganization interposed between said frequency 
Sources and said load circuit and comprising a 
plurality Of pail'S of electrically coactive con 
tactors in Which one contactor of each individual 
pair of contactors is electrically connected to an 
assigned one of Said frequency sources and the 
Other contactor of each pair of contactors is elec 
trically connected to said load circuit, the first 
named contactors having mechanical connection 
With said playing-key so as to be actuable there 
by to open circuit said contactors relative to the 
other contactors When the playing-key is raised, 
and means for preventing close circuiting of any 
Selected One of the first named contactors with 
its electrically coactive one of the other con 
tactors upon depression of said playing-key. 

21. In an electrical musical instrument em 
ploying a playing-key, a plurality of sources of 
tone frequencies, and a load circuit; a playing 
key-controlled electric SWitch organization inter 
p0Sed between said tone frequency sources and 
said load circuit, said switch organization com 
prising a plurality of Contactors in Which each 
individual contactor is electrically connected to 
an assigned one of said sources, and means co 
acting with said contactors for selectively deter 
mining Which of said sources Will be close cir 
Cuited with Said load circuit upon depression of 
Said playing-key. 

JAMESA. KOEIHL. 


