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SYSTEM AND APPARATUS FOR SIMULTANEOUS 
CONTROL OF THE LEVELS OF SIGNALS BEING 

FED ALONG SEPARATE PATHS 
This is a division, of application Ser. No. 357,062, 

?led May 3, 1973, and now abandoned. 

BACKGROUND OF THE INVENTION 
This invention relates to an improved system for si 

multaneous control of the levels of electrical signals 
being fed along separate paths in parallel relationship, 
and in particular to such a signal level control system as 
adapted speci?cally for the expression- control of an 
electronic musical instrument such as an electronic or 
gan. The invention is also speci?cally directed to the 
mechanical con?guration of the expression control ap 
paratus in strict accordance with the improved signal 
level control system. 
The expression control has been widely used in elec 

tronic organs or like musical instruments to give 
greater expression to musical performance. In a typical 
‘example of such known electronic organs incorporat 
ing the expression control, any of the keys of one of the 
keyboards, for example the upper keyboard, may be 
depressed to cause conduction through a correspond 
ing one of switching circuits, whereupon the desired 
output signal from a tone generator circuit is intro 
duced into a tone coloring circuit corresponding to the 
upper keyboard via the conductive switching circuit. 
At the tone coloring circuit the output signal from the 
tone generator circuit is ?ltered so as to represent the 
tone color or timbre of any desired musical instrument 
such for example as a ?ute or violin. The thus-?ltered 
output signal from the tone coloring circuit is further 
fed through an expression control circuit and ampli?er 
circuit and is translated into audible sound by a loud 
speaker connected to the ampli?er circuit. 
A similar procedure of sound production also takes 

place when any key of the lower keyboard is depressed. 
However, the sound production systems associated 
with the respective keyboards of the electronic musical 
instrument may either share one and the same expres 
sion control circuit or may be equipped with their own 
exclusive expression control circuits. 

In either case the con?guration of the prior art ex 
pression control circuit has mostly been such that a 
light-sensitive variable resistor such as a cadmium-sul 
phide photo-resistor is positioned opposite to a light 
source, with an apertured shutter interposed therebe 
tween and operatively coupled to an expression pedal 
for regulating the intensity of the light incident upon 
the light-sensitive variable resistor. 
Thus, when the expression pedal is depressed to a de 

sired degree, as to ‘increase or decrease the intensity-of 
the light irradiating the light-sensitive variable resistor 
through the apertured shutter, the level of the signal 
traveling as aforesaid from the tone coloring circuit to 
the ampli?er circuit is regulated to cause. the corre 
sponding change in the volume of the sound emitted 
from the loudspeaker. More expressive musical perfor 
mance can thus be obtained by proper actuation of the 
expression pedal. - 

As is well known, however, the more sophisticated 
electronic organs are usually equipped with a foot 
operated pedal keyboard in addition to the upper and 
lower digital keyboards. The pedal keyboard has its 
own sound production system just like those of the 
upper and lower keyboards described previously. 
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2 
Highly complex arrangement has been required in case 
the expression control circuit incorporated in the 
sound production system of the pedal keyboard is made 
operable by the same expression pedal as for those of 
the upper and lower keyboards. 
Although this problem may be circumvented by the 

provision of as many expression pedals as the total 
number of the sound production systems employed in 
the electronic musical instrument, the playing of the 
instrument will then become so dif?cult that the de 
sired expressive performance will not easily be realized. 
It is believed that similar difficulties are encountered in 
many other ?elds of technology. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of this invention to provide 
a novel and improved signal level control system partic 
ularly well adapted for the expression control of an 
electronic organ or like musical instrument, among 
other applications. 
Another object of this invention is to provide a signal 

level control system utilizing optical ?bers to lead the 
light from the light source to the light-sensitive variable 
resistor, thus making it possible to use the electrical 
wire of minimum length for feeding electrical signals to 
be controlled, for the bene?t of reducing hum or other 
noises. 

Still another object of the invention is to provide a 
signal level control system making use of optical ?bers 
for simultaneous, centralized control of the levels of 
signals being fed along different paths in substantially 
parallel relationship, such that when adapted for the 
expression control of an electronic organ or like musi 
cal instrument comprising a plurality of keyboards or a 
plurality of highly involved sound production systems, 
it requires only one expression pedal and further highly 
simpli?es the overall con?guration of the expression 
control circuitry. 

It is also an object of this invention to provide an ex 
pression control apparatus for use in an electronic 
organ or like musical instrument, the. apparatus being 
closely based upon the above described system of the 
invention for simultaneous control, by means of one ex~ 
pression pedal only, of the levels of the signals being 
delivered from a plurality of respective tone coloring 
circuits to ampli?er circuits of the electronic musical 
instrument. ' 

With these objects in view and the other objects here 
inafter pointed out, this invention provides a signal 
level control system including a plurality of light-sensi 
tive variable resistors each connected in a different 
path along which is fed an electrical signal whose level 
is to be controlled. These light-sensitive variable resis 
tors are caused to offer variable electrical resistance to 
the passage therethrough of the respective electrical 
signals by being supplied with light of variable intensity 
through optical ?bers extending from a common light 
source. The intensity of the light thus directed from the 
light source to the light-sensitive variable resistors by 
the respective optical ?bers is regulated by means typi 
cally including an apertured shutter. 

In case the above summarized system is adapted for 
the expression control of an electronic organ or like 
musical instrument, the apertured shutter can be oper 
atively associated with an expression pedal so that the 
electrical resistance offered by the light-sensitive vari 
able resistors, which in this case may be connected be 
tween the tone coloring circuits and ampli?er circuits 
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respectively of the electronic musical instrument, is 
regulated in accordance with the degree to which the 
expression pedal is depressed. The volume of the 
sounds to be emitted from'loudspeakers connected to 
the respective ampli?er circuits can thus be regulated 
by the single expression pedal.‘ . 
The features which are believed to be novel and, char 

acteristic of this invention are set forth with particular 
ity in the appended claims. The invention itself, how 
ever, both as to its organization and mode of operation, 
together with the further objects and advantages 
thereof, will be best understood from the following de 
scription taken in connection with the accompanying 
drawings which illustrate, by way of example only, 
some preferred embodiments of the invention and in 
which like reference characters designate like parts 
throughout the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a combined schematic and block diagram 

showing a signal level control system as adapted for the 
expression control of an electronic organ by way of a 
preferred embodiment of the invention; I 
FIG. 2 is a similar diagram showing another preferred 

embodiment of the invention; ' 
FIG. 3 also is a similar diagram showing still another 

preferred embodiment of the invention; 
FIG. 4 is a back elevational view of an expression 

control apparatus constructed in accordance with the 
concepts of the invention; 
FIG. 5 is a vertical sectional view taken substantially 

along the plane of line 5—5 in FIG. 4; 
FIG. 6 is a side elevational view of an apertured shut 

ter used in the expression control apparatus of FIGS. 4 
and 5; and , 
FIG. 7 is a horizontal sectional view taken substan 

tially along the plane of line 7—7 in FIG. 5. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention will now be described more speci? 
cally with reference to FIG. 1 as adapted for the expres 
sion control of an electronic organ or the like incorpo 
rating three separate systems of sound production by 
way of example. The reference numeral 10 in the draw 
ing denotes a tone generator circuit composed of three 
groups of tone generators associated respectively with 
the upper and lower manual keyboards and the pedal 
keyboard of the electronic musical instrument. The 
three groups of tone generators in the circuit 10 are 
connected through their respective groups of'switching 
circuits 11a to 110, tone coloring circuits 12a to 120, 
light-sensitive variable resistors 13a to 13c such for ex 
ample as cadmium-sulphide photoresistors, and ampli 
?er circuits 14a to 140, to loudspeakers 15a to 150 re 
spectively. ‘ 

The groups of switching circuits 11a to 11c are elec 
trically connected to the upper manual keyboard 160, 
the lower manual keyboard 16b, and the pedal key 
board l6c', respectively, in such a manner that the re 
spective switching circuits in each group are rendered 
conductive upon depression of the corresponding keys 
of the manual keyboard 16a or 16b or the pedal key 
board l6c. The light-sensitive variable resistors 13a to 
13c are each caused to offer variable electrical resis 
tance in accordance with the intensity of light delivered 
through optical ?bers 17a to 17c respectively. The 
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4 
open ends of these optical ?bers may be coupled di 
rectlycto the respective light-sensitive variable resistors 
or may simply ‘be positioned opposite ‘thereto. > 
vIf desired,"the,.other open endsof the-optical ?bers 
17a to 170 may be united or combined together as indi 
cated at 17d in the drawing, the combined ends 17d of 
the optical ?bers being open to a light source chamber, 
not speci?cally shown “in FIG. 1 but later indicated 
more clearly with reference toFIG. 5, of an expression 
control .apparatus generallydesignated by the refer 
ence vnumeral 18. As is well known to those in the art, 
the expression control apparatus 18 includes a light 
source 19 such as a lamp electrically connected to a 
DC power supply 20. A light ?lter 21 and a shutter 22 
are positioned with prescribed spacings between the 
light source 19 and the combined open ends 17d of the 
optical ?bers l7ato 17c. ' I 
The light ?lter 21, made for example of frosted glass, 

is adapted to permit only the light of predetermined 
wavelength and'of uniformized energy distribution to 
pass into the combined open ends of the optical ?bers. 
The'provision of this light ?lter is not of absolute neces 
sity. Although not seen in this drawing, it is assumed 
that the shutter 22 is apertured in accordance with the 
prior art to regulate the intensity of the light delivered 
therethrough into the combined open ends of the opti 
cal ?bers. The apertured shutter 22 is operatively asso 
ciated with the expression pedal 23 of the electronic 
musical instrument, in such a manner that the shutter is 
moved relative to the light source 19 and the combined 
open ends of the optical ?bers 17a to 170 as the expres 
sion pedal is depressed, as hereinafter referred to in 
further detail. I 

Proceeding to the description of a mode of operation 
of this ?rstpreferred embodiment of the invention, the 
light distributed from the light source 19 is to pass 
through the perture, not shown, of the shutter 22 and 
through the ?lter 21, if any, into the respective optical 
?bers 17a to 17c throughv their combined open ends 
17d and is thus conveyed‘ by internal total reflection to 
the respective light-sensitive variable resistors 13a to 
13c. - 

More speci?cally, if the expression pedal 23 is de 
pressed slightly, the apertured shutter 22 operatively 
associated therewith is caused to move relative to the 
light source 19 and the combined optical ?ber ends 17d 
to permit‘the light of correspondingly low intensity to 
be delivered to the light-sensitive variable resistors 13a 
to 130 through their respective optical ?bers 17a to 
170. Consequently, these light-sensitive variable resis 
tors offer relatively high electrical resistance to the pas 
sage therethrough of the output signals from the re 
spective tone coloring circuits 12a to 12c, so that'the 
sounds emitted from the loudspeakers 15a to 15c are of 
extremely low volume, ,if audible at all. _ 

If the expression pedal is depressed to an intermedi 
ate degree, then the apertured shutter permits the light 
of intermediate intensity to be delivered to the light 
sensitive variable resistors through their respective op 
tical ?bers. Thereupon the resistance offered by the 
light-sensitive variable‘ resistors drops to an intermedi 
ate degree thereby attenuating the output signals from 
the, respective tone coloring circuits to the same de 
gree. The loudspeakers are thus caused to produce the 
sounds with an intermediate degree of intensity. 
Upon full depression of the expression pedal, the ap 

ertured shutter is caused tomove to such a position rel 
ative tothe light source _'and.the ‘combined optical ?ber 



ends that the light given off by the former is received 
with its substantially full intensity by the latter. The re 
sistance offered by the light-sensitive variable resistors 
is now caused to drop to its predetermined lower limit, 
with result that the output signals from the respective 
tone coloring circuits 12a to 12c are permitted to pass 
substantially unattenuated through the respective light 
scnsitive variable resistors to the corresponding ampli 
?er circuits 14a to 14c. The volume of the sounds emit 
ted from the loudspeakers 15a to 150 is thus maxi 
mized. 
Hence, if the expression pedal 23 is depressed to a 

desired degree while at the same time any one or more 
of the keys of the manual keyboards 16a and 16b and 
the pedal keyboard [60 are depressed to cause conduc 
tion through the corresponding one or more of the 
switching circuits in their groups 11a to He, then the 
tone or tones corresponding to the depressed key or 
keys are produced from the corresponding one or more 
of the loudspeakers 15a to 15c with the desired degree 
of intensity. It is thus possible to make simultaneous 
control of the signal levels in the several separate sys 
tems of sound production by one and the same expres 
sion control apparatus 18. I 

It will now be understood that the invention is appli 
cable to any electronic organ or like musical instru 
ment incorporating either one system of sound produc 
tion or, as speci?cally set forth in the following table by 
way of example, a multiplicity of such systems: 

Tone Coloring - Right-hand 
Circuit A Tremolo Loudspeaker 

Under Tone Coloring ' Left-hand 
Keyboard Circuit B - Tremolo Loudspeaker 

Tone Coloring Right-hand _ 
Circuit C Non-tremolo Loudspeaker 

Lower Tone Coloring Left~hand 
Keyboard Circuit D Tremolo Loudspeaker 

Pedal Tone Coloring Central 
Keyboard Circuit E Non-tremolo Loudspeaker 

By connecting the light-sensitive variable resistors 13 
to the outputs of the respective tone coloring circuits A 
to E, and by regulating the electrical resistance offered 
by these variable resistors by irradiating the same with 
the light of controlled intensity delivered through the 
optical ?bers 17, it is possible to make simultaneous 
control of the signal levels in all the complex sound 
production systems of the above table which permit 
highly expressive musical performance. 

In another preferred embodiment of the invention 
illustrated in FIG. 2, the light-sensitive variable resis 
tors 13a to 13c are incorporated within the expression 
control apparatus 18 and are placed opposite to one 
open end of each of the optical ?bers 17a to 170 
through the shutter 22 operatively associated with the 
expression pedal 23. The other ends of the optical ? 
bers-are united or combined together as indicated at 
17d and are placed opposite to the light source 19 
through the light ?lter 21. The outputs of the tone col 
oring circuits 12a to 126 are connected to the respec 
tive light-sensitive variable resistors 13a ‘to 130 and 
thence to the inputs of the ampli?er circuits 14a to 14c 
as will be apparent from the drawing. 7 
The second preferred embodiment of the invention 

being con?gured substantially as the foregoing, the ex 
pression pedal 23 may be depressed simultaneously 
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' the manual keyboards 16a and>l6b and the pedal key 

6 
or'more of the keys of 

board 166 of the electronic musical instrument. As pre 
viously set forth in connection with the embodiment of 
FIG. 1, the intensity of the light delivered from the light 
source 19 to the light-sensitive variable resistors 13a to 
130 through the light ?lter 21, the optical ?bers 17a to 
17c, and the apertures 22a to 220 of the shutter 22, is 
regulated in accordance withthe degree to which the 
expression‘pedal 23 is depressed. Since the resistance 
of the light-sensitive variable resistors 13a to 130 is sub 
ject to change depending upon the intensity of the light 
delivered thereto as above stated, the levels of the input 
signals to the ampli?er circuits 14a to 14c can be corre 
spondingly changed to control the volume of the 
sounds emitted from the loudspeakers 15a to 15c. 
FIG. 3 illustrates a modi?cation of the FIG. 2 em 

bodiment, in which the wiring for connection of the 
light-sensitive variable resistors 13a to 130 between the \ 
respective tone coloring circuits>12a to 120 and ampli 
?er circuits 14a to 140 is caused to be of minimum 
length in order to reduce noise production due to the 
mutual induction of the adjacent wires. To this end 
other optical ?bers 17e to 17g extend out of the expres 
sion control apparatus 18 to the light-sensitive variable 
resistors 13a to 130, respectively, as in the FIG. 1 em 
bodiment, in addition to the optical fibers 17a to 17c. 
The open ends of the optical ?bers 17e to 17g are in 
confronting relation to those of the optical ?bers 17a to 
170, respectively, with the shutter 22-interposed there 
between. The shutter 22 is operatively associated with 
theexpression pedal 23 and has the three apertures 22a 
to 220 as in the FIG. 2 embodiment. Other details of 
con?guration and operation of this third preferred em 
bodiment of the invention are substantially as set forth 
above in connection with the embodiments of FIGS. 1 
and 2. 
FIGS. 4 to 7 inclusive illustrate by way of example 

the more practical construction of the expression con 
trol apparatus composed of the light-sensitive variable 
resistors 13, the optical ?bers 17, the light source 19, 
the apertured shutter 22, and so forth. With particular 
reference to FIGS. 4 and 5, the reference numeral 30 in 
these drawings designates a mount positioned as at the 
front, lower portion of the console, now shown, of the 
electronic musical instrument. 
A casing 31 ?xedly installed on the mount 30 has a 

light source chamber 32 formed within its front por 
tion, seen to the right in FIG. 5, for housing the light 
source 19 such as the lamp which is conveniently held 
by a socket 33 supported by the mount 30 for electrical 
connection to the aforesaid DC power supply 20 not 
shown in FIGS. 4 and 5. It is assumed that the light 
source chamber 32 is completely sealed against the 
leakage of the light emitted by the light source 19. 
A row of appropriately spaced light-sensitive variable 

resistors 13a to 130 are embedded in the rear surface of 
the casing 31, as will be understood by referring back 
to FIG. 2. It will further be seen that the light-receptive 
surfaces'of these"light-sensitive variable resistors are 
held opposite to light paths 34a to 34¢, respectively, 
formed through the casing 31, although only the light 
path 34b corresponding to the light-sensitive variable 
resistor 13b is seen in FIG. 5. 
A vertical slot is formed at 35 through the casing 31 

to receive the shutter 22 with appropriate clearance. 
As best shown in FIG. 6, this shutter 22 is formed with 
the apertures 22a to 220 corresponding to the respec~ 
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tive light-sensitive variable resistors 13a to 130. The ap 
ertured shutter 22 has a tongue 36 projecting down 
wardly through the top 30a of the mount 30 to be 
somewhat loosely received in a slot 37a of a stationary 
guide 37. A helical compression spring is provided at 
38 to resiliently urge the shutter 22 upwardly. 
As will be apparent from FIG. 5, the aforesaid light 

paths 34a to 34c are aligned with light paths 39a to 390, 
respectively, through the vertical slot 35, although only 
the light path 39b aligned with the ?rst mentioned light 
path 34b is seen in the drawing. Open to each of these 
light paths 39a to 39c is one end of each of the optical 
?bers 17a to 17c, and as best shown in FIG. 7 the other 
ends of the optical ?bers project into the light source 
chamber 32 to be placed opposite to the light source 
19. It may be noted from FIG. 7 that the said other ends 
of the optical ?bers are located the same distance from 
the center of the light source 19 so that the light of 
‘equal intensity will be distributed into the respective 
optical ?bers. _ 

Referring back to FIGS. 4 and 5, a pair of arms 40a 
and 40b extend downwardly from the front portion of 
the expression pedal 23, that is, the portion on which 
the heel of the performer’s foot is to be placed. These 
arms are swingably coupled by a pin or rod 41 to brack 
ets ‘42a and 42b, respectively, which are formed on 
both sides of the mount 30. The expression pedal 23 is 
thus made swingable on the pin 41. An abutment 43 is 
formed on the underside of the expression pedal 23 for 
contact with the top of the shutter 22, and a cushion 44 

20 

25 

30 

is provided on the top of the casing 31 to serve as a stop I 
limiting the downward swing of the expression pedal. 

In the expression control apparatus'of the invention 
constructed as hereinbefore described with reference 
to FIGS. 4 to 7, the apertures 22a to 220 of the shutter 
22 are all held out of alignment with the light paths 34a 
to 340 and 39a to 39c when the shutter is held in its ele 
vated position by the helical compression spring 38, 
that is, when the expression pedal 23 is not depressed, 
as will be seen from FIG. 4Iin particular. As a conse 
quence, the light distributed from the light source 19 is 
prevented from impinging onthe light-sensitive vari 
able resistors 13a to 130, so that these variable resistors 
now offer substantially in?nitely high electrical resis 
tance. 

If now it is assumed that the light-sensitive variable 
resistors 13a to 136 are electrically connected between 
the tone coloring circuits 12a to 12c and the ampli?er 
circuits 14a to 140 respectively, as best represented by 
the embodiment of FIG. 2, then the output signals from 
the tone coloring circuits are attenuated by the high re 
sistance of the respective light-sensitive variable resis 
tors to such an extent that substantially no audible 
sound will be emitted from the loudspeakers 15a to 
150. 
As the expression pedal 23 is depressed to cause the 

shutter 22 to descend as indicated by the arrow in FIG. 
5, the light from the light source 19 is permitted to irra 
diate the light-sensitive variable resistors 13a to 130 
through the optical ?bers 17a to 17c, the light paths 
39a to 39c, the apertures 22a to 220 of the shutter 22, 
and the light paths 39a to 390, the apertures 22a to 22c 
of the shutter 22, and the light paths 34a to 340. It will 
be needless to say that the intensity of the light incident 
on the light-sensitive variable resistors increases as the 
expression pedal 23 is depressed deeper, and that the 
resistance of these light-sensitive variable resistors 
drops in inverse proportion to the intensity of the light 
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8 
incident thereupon. Accordingly, the signals passing as 
aforesaid through the variable resistors are attenuated 
to a lesser degree, and the sounds are produced from 
the loudspeakers 15a to 15c with increasingly higher 
volume. 
Hence, by the depression of the expression pedal 23 

alone, the intensity of the light incident on the several 
light-sensitive variable resistors is regulatable simulta 
neously, with the resultant simultaneous control of the 
levels of the signals passing therethrough. 
While in the exemplified expression control means of 

FIGS. 4 to 7 the shutter 22 is positioned between the 
optical ?bers 17 and the light-sensitive variable resis 
tors 13, it is of course possible to position the shutter 
between the light source 19 and the optical ?bers as in 
the FIG. 1 embodiment or intermediate between the 
opposite ends of the optical ?bers as in the FIG. 3 em 
bodiment. - 

Moreover, while the optical ?bers 17 are disposed 
separately in the casing 31, as best shown in FIG. 7, it 
will be selfevident that their ends opposite to the light 
source 19 can be combined as in the FIGS. 1 to 3 em 
bodiments. It is also understood that not only one but a 
plurality of lamps or other light sources 19 can be pro 
vided within the light source chamber 32 of the casing. 
Furthermore, although the intensity of the light inci 

dent upon the light-sensitive variable resistors in the 
above described example of the expression control ap 
paratus is regulated by the apertured shutter associated 
with the expression pedal of the electronic musical in 
strument, this shutter can of course be actuated by a 
lever, a knob or any other suitable means which may be 
determined in relation with the particular application 
for which the invention is intended. 

It must also be well noted that the utility of this inven 
tion is not limited to the expression control of the elec 
tronic musical instrument. Instead, the invention is 
adaptable for amplitude modulation to provide a trem 
olo effect or for frequency or phase modulation to pro 
vide a vibrato effect in the electronic musical instru 
ment, for volume control of four-channel stereophonic 
sound reproduction systems or for other purposes 
where simultaneous control of signals being fed along 
separate paths in substantially parallel relationship is 
required. 

All these and other modi?cations, substitutions and 
changes are intended in the foregoing disclosure, and in 
some instances some features of the invention may be 
employed without corresponding use of other features, 
while still remaining within the scope of this invention. 
It is therefore appropriate that the invention be con 
strued broadly and in a manner consistent with the 
proper scope or fair meaning of the following claims. 
We claim: 
1. In an electronic musical instrument of the type 

comprising a plurality of keyboards, a plurality of tone 
coloring circuits provided correspondingly to said re 
spective keyboards, each of said tone coloring circuits 
being adapted to impart a desired tone color to an elec 
trical signal delivered thereto from a tone generator 
circuit each time any of the keys of the corresponding 
one of said keyboards is depressed, and a plurality of 
ampli?er circuits the inputs of which are connected to 
the outputs of said respective tone coloring circuits and 
the outputs of which are connected to a plurality of 
loudspeakers respectively, an expression control sys-' 
tem comprising: 

light source means; 
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a plurality of light-sensitive variable resistors con 
nected between said tone coloring circuits and said 
ampli?er circuits respectively, said light-sensitive 
variable resistors being caused to offer variable 
electrical resistance to the passage therethrough of 
the output signals from said respective tone color 
ing circuits by being supplied with the light of vari 
able intensity from said light source means; 

a plurality of optical ?bers adapted to direct the light 
from said light source means to said respective 
light-sensitive variable resistors by internal re?ec 
tion; and 

means for regulating the intensity of the light di 
rected from said light source means to said light 
sensitive variable resistors by said respective opti 
cal ?bers to cause the corresponding change in the 
volume of the sounds emitted from said loudspeak 
ers. 

2. An expression control system as recited in claim 1, 
wherein those ends of said optical ?bers which lie op 
posite to said light source means are combined together 
to ensure that the light of equal intensity is delivered 
into said optical ?bers. 

3. An expression control system as recited in claim 1, 
wherein said means for regulating the intensity of the 
light include an apertured shutter positioned between 
said light source means and those ends of said optical 
?bers lying opposite to said light source means, the po 
sition of said apertured shutter relative to said light 
source means and said ends of said optical ?bers being 
adjustable by means of an expression pedal of said elec 
tronic musical instrument. 

4. An expression control system as recited in claim 1, 
wherein‘said means for regulating the intensity of the 
light include an apertured shutter ‘positioned between 
said light-sensitive variable resistors and those ends of 
said optical ?bers lying opposite to said light-sensitive 
variable resistors, the position of said apertured shutter 
relative to said light-sensitive variable resistors and said 
ends of said optical ?bers being adjustable by means of 
an expression pedal of said electronic musical instru 
ment. 

5. An expression control system as recited in claim 1, 
wherein said means forregulating the intensity of the 
light include an apertured shutter positioned between 
the opposite ends of said optical ?bers, the position of 
said apertured shutter relative to said optical ?bers 
being adjustable by means of an expression pedal of 
said electronic musical instrument. 

6. In an electronic musical instrument of the type 
comprising a plurality of keyboards, a plurality of tone 
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1O 
coloring circuits provided correspondingly to said re 
spective keyboards, each of said tone coloring circuits 
being adapted to impart a desired tone color to an elec 
trical signal delivered thereto from a tone generator 
circuit each time any of the keys of the corresponding 
one of said keyboards is depressed, and a plurality of 
ampli?er circuits the inputs of which are connected to 
the outputs of said respective tone coloring circuits and 
the outputs of which are connected to a plurality of 
loudspeakers respectively, an expression control appa 
ratus comprising‘ 
a casing de?ning a lightproof chamber therein; 
light source means housed within said lightproof 
chamber; 

a plurality of light-sensitive variable resistors embed 
ded in said casing and electrically connected be 
tween said tone coloring circuits and said ampli?er 
circuits respectively, said light-sensitive variable 
resisitors being caused to offer variable electrical 
resistance to the passage therethrough of the out 
put signals from said respective tone coloring cir 
cuits by being supplied with the light of variable in 
tensity from said light source means; 

a plurality of optical fibers within said casing adapted 
to direct the light from said light source means to 
said respective light-sensitive variable resistors by 
internal re?ection, each of said optical ?bers hav 
ing one end open to said lightproof chamber and 
the other end placed opposite to each of said light 
sensitive variable resistors; 

an apertured shutter slidably received in a slot 
formed in said casing between said light-sensitive 
variable resistors and said other ends of said optical 
?bers; and 

an expression pedal swingably mounted above said 
casing for causing said apertured shutter to move 
relative to said light-sensitive variable resistors and 
said other ends of said optical ?bers and hence for 
regulating the intensity of the light directed from 
said light source means to said light-sensitive vari 
able resistors by said respective optical ?bers to 
cause the corresponding change in the volume of 
the sounds emitted from said loudspeakers. 

7. An expression control apparatus as recited in 
claim 6, wherein those ends of said optical ?bers which 
are open to said lightproof chamber are so arranged 
relative to said light source means that said optical ? 
bers are supplied with the light of equal intensity there 


