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SIGNAL-SELECTING SYSTEM FOR A KEYBOARD 
TYPE ELECTRONIC MUSICAL INSTRUMENT 

FIELD OF THE INVENTION 

This invention relates to a keyboard type electronic 
musical instrument, and more particularly to a novel 
and improved signal-selecting system which is capable 
of selecting the tone signal having the highest or the 
lowest frequency from among tone signals produced by 
keys which are depressed simultaneously. 

DESCRIPTION OF THE PRIOR ART 

A conventional keyboard type electronic musical in 
strument is provided with a conventional signal 
selecting system comprising many transfer type keys 
witches, each of which has a break-contact, a make 
contact and a movable-contact. Transfer type keyswit 
ches are connected in such a way that the make 

‘ contacts of the transfer type keyswitches are connected 
to set terminals of memory means, each respectively, 
and connected in series in such a way that the movable 
contact of one transfer type keyswitch is connected to 
the break-contact of another transfer type keyswitch. 
The movable-contact of said another transfer type 
keyswitch is connected to the break contact of a fur 
ther transfer type keyswitch, and so on. 
Said memory means comprise, for example, flip-flop 

circuits which employ two transistors respectively and 
control switching-on and switching-off of tone ‘signals 
from corresponding tone generators. ‘ 
However, the conventional signal-selecting system 

has the disadvantage that as many memory means are 
required as there are keyswitches, and when a ?ip-?op 
circuit is used for the memory means, many transistors 
are required, especially for an instrument having keys 
witches for severaloctaves. 

Further, because the many keyswitches for several 
octaves are connected in series, it becomes necessary 
that these keyswitches havewa very high reliability sofas 
to prevent defective operation such as frequent break 
down due to poor contacts of the keyswitches. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
novel and improved signal-selecting system for a key 
board type electronic musical instrument. 
Another object of the present invention is to provide 

a compact and reliable signal-selecting system compris 
ing a plurality of keyswitches corresponding to several 
octaves and twelve memory means corresponding to 
one octave. 

A further object of the present invention is to provide 
an improved signal-selecting system comprising tone 
generators corresponding to one octave and more than 
one frequency divider, and which is capable of provid 
ing the selected tone signal having the lowest frequency 
from among the tone signals corresponding to several 
octaves when a plurality of keyswitches are depressed 
simultaneously. 
A still further object of the present invention is to 

provide an improved signal-selecting system compris 
ing tone generators corresponding to one octave and 
more than one frequency multiplier, and which is capa 
ble of providing the selected tone signal having the 
highest frequency from among the tone signals corre 
sponding to several octaves when a plurality of keyswit 
ches are depressed simultaneously. 
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2 
A further object of the present invention is to provide 

an improved signal-selecting system comprising a plu 
rality of keyswitches corresponding to several octaves 
and an octave-selecting means for detecting the keys 
witch group corresponding to the highest or lowest oc~ 
tave. 

These objects are achieved by employing a signal 
selecting system according to the present invention 
which comprises a plurality of keyswitches which are 
actuated by corresponding keys of a keyboard, said 
keyswitches being in a range of more than two octaves 
and being divided into a number of keyswitch groups 
equal to the number of octaves; 

a memory circuit having a plurality of memory means 
corresponding to the notes of one octave; 
a plurality of tone signal sources for generating the 

tone signals corresponding to the notes of one octave; 

a plurality of signal-switching means corresponding 
to the notes of one octave, each of said signal-switching 
means being connected between the corresponding 
memory means and the corresponding tone signal 
source respectively, said switching. means switching a 
selected tone signal according to the operation of said 
memory means; - 

one or a plurality of frequency dividers connected in 
series, said frequency dividers dividing the frequency of 
the tone signal applied thereto by a factor of two; 

key-selecting means for selecting the extreme keys 
witch of the keyswitches which are closed simulta 
neously in each of said keyswitch group and supplying 
electric power to the corresponding memory means so 
as to set it, keyswitches which are in different keys 
witch groups and in one or, more than one octave rela 
tion to each other being connected in common; 
an octave-selecting means for detecting the extreme ' 

group of the keyswitch groups containing the keyswit 
ches which are closed simultaneously and then switch 
ing off the supply of electric power to the keyswitch 
groups keyswitches of which are set in the opposite di 
rection from the key switches in said detected extreme 
keyswitch group, said octave-selecting means selecting 
the number of said frequency dividers to be operated 
by applying the switched tone signal directly to the ?rst 
one of said frequency dividers so that the frequency of 
said switched tone signal is divided in turn by all of said 
frequency dividers connected in series or by bypassing 
some of said frequency dividers so that the frequency 
of said switched tone signal is divided in turn by the rest 
of the frequency dividers, the divided frequency of the 
tone signal provided at an output terminal of the signal 
selecting system corresponding to the extreme keys 
witch of the keyswitches which are closed simulta 
neously in the whole range; 
a detecting means for detecting the moment when 

another extreme keyswitch of said plurality of keyswit 
ches is closed and then for generating a reset pulse for 
resetting the memory means which has been set previ 
ously; and 
a power source which is connected through said oc 

tave selecting means and said detecting means, respec 
tively to each of said keyswitch groups. 



' means as there are keyswitches K1, K2, K3, . . 
each of the memory means is connected to the corre 
.sponding keyswitch, respectively. A' ?ip-?op circuit 
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BRIEF DESCRIPTION OF THE DRAWINGS 
, These objects-and other featuresof the present in 
vention will be made clear from the following detailed 

I description of the invention considered together with ' 
the accompanyingdrawings wherein: 
FIG. 1 is a schematic circuit diagram for explaining 

a signal selecting operation of a signal-selecting system 
fora keyboard type-electronic musical instrument ac- ' 

' cording to’ the present invention. ~ . 

. FIG. 2’is'a circuitdiagram, of an example of memor 
meansand detecting means shown in FIG. ‘1. , 
FIG. 3 is a schematic circuit diagram, of a signal 

selecting system for a keyboard type electronic musical ‘ 
instrument according tothe present invention._ 
FIG. 4 is a circuit diagram of an embodiment of the 

signal-selecting system of the present invention. 

; DETAILEDVDESCRIPTION OF A PREFERRED 
, . EMBODIMENT 

The signal-selectingsystem of ‘the invention willybe 
described, for convenience, as using transfer type keys 
Iwitches connected in seriesas the key-selecting means. 
Howev‘enthe present invention can make use of sub 
stantially anykin'd of key-selecting means which is ca 
pable of producing voltage at an output‘terminal corre 
sponding to the extreme. key depressed simultaneously. 
For example, the present invention can use as a key 
selecting means the selecting circuit which is disclosed . 
in U.S. Pat. No. 3,585,892 of the same applicant which 
.comprises a totem-pole connection of transistors, each 
base being connectedto a corresponding. keyswitch. 
Therefore, the present invention is not restricted to a 
keyéselecting means which uses transfer type keyswit-'. 
ches connected in series. 
7 Referring to FIG. 1, there will be described the gen 
eral operation of a signal-selecting system for a key 
board type electronic musical instrument. A plurality 
of keyswitches K1, K2, K3 . . . , K" are connected to cor 
responding keys of the electronic musical instrument, 

'1 respectively. The break-contacts of the keyswitches are 
> connectedin series to the movable-contacts of the sub 
sequent keyswitches, each “respectively, as shown in 
FIGJI. That is, the‘break-contact of the keyswitch K1 

' is connected to .the'rnovable-contact of the next keys 
witch K2, and soon. The make-contacts of the keyswit~ 

, ' ches are connectedto a corresponding memory means 
-? in a memorylcircuit l, and the movable-contact of‘ the 
keyswitch K, is connected to a power source through 
adetecting means 22 and a terminal 21. Therefore, 
even‘ when a plurality of the keyswitches, for example 
the keyswitches K1 and K2, are closed simultaneously, 
the electric power is only applied to the memory means 
corresponding .to the keyswitch K, because the mova 
ble-contact of the keyswitch K2 is connectedto the 
break-contact of the keyswitch K, and so the keyswitch 
K2 is not connected to the terminal 21. 
The memoryv circuit 1 contains as many memory 

. , K'", and 

employing two transistors may be used for the memory 
'means. . ' 

Further, a plurality of tone signal sources 2 equal in 
‘ number to the number of the keyswitches K1, K2, K3, . 

. . , K,I are connected to the corresponding memory 

means, respectively. The switching-on and off of the 

4 
tone signal from the tone signal source is controlled by 

, the memory means, e. g., according to change of the op 
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30 

erating condition‘ of the ?ip-?op circuit. Then, the tone 
signal is providedto an output terminal 20 through the 

. memory circuit 1. ' 

A DC. voltage is applied a't'the terminal 21 as a 
power source for the system. Further, the operating ' 
condition of the ‘flip-flop circuit of the memory circuit 
1 is changed through the'detecting means 22 by the 
electric power applied to the terminal 21. The detect 
ing means detects ‘each time when any'of the movable 
contacts of the keyswitches is closed against a make- ' 
contact or when more than two of the memory means 
are set simultaneously, and‘ resets alltheflip-flop cir 
cuits of the memory circuit 1. Then, a ?ip-?op circuit 
is set corresponding to the keyswitch for the lowest or ' 
‘highest frequency. Such a signal selecting operation is 
described in more detail, in the following. 
Referring to FIG. 2 which is an example of a, circuit 

con?guration’corresponding to the schematic diagram 
of FIG. 1, the same parts as those in FIG. 1 are desig 
nated bytthe same referencenumerals and the memory 
circuit 1 'is formed of a plurality of ?ip-?opZ circuits, 
each comprising two transistors'T, and Tzand resistors 
Rlyand R2, T3 and T4 and‘ identical resistors R1l and R2, 
"and so on. Resistors R3 and ‘R4 are connected in- series 
with resistors R1 and ground.‘ Signal-switching means 
are provided comprised of diodes" D1, ‘D2, .‘ . . , and each 
of themis connected between the corresponding tone 
generator 8,, S2. . . , and output terminal 20 through a 
junction between resistors‘Rs and R4. Resistor'R5 is 

‘ connected between the junction betweenv resistors R1, 
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‘ collector resistor R14 and the terminal 21 to the electric. 
power source, and the ‘base of which is connected to, 

65 

. none of the keyswitches are closed. The di?‘erentiator I 

differentiates the voltage change at the ‘collector’ of the 

R2 and the collector of transistor T1, T2 . . . , and the 
‘ junction between the tone generator and the diode.‘ For 

, simplicity, the signal-switching means is shown in com 
bination with the memorycircuit in FIGS. 1 to 4. The 
detecting means 22 in FIGS. 2 and 4 is composed of 
three switching ampli?ers, a differentiator and a recti 
?er. These are connected as follows. One switching am 
pli?er is composed of a transistor T", the emitter of i 
which is connected to the electric power source 
through a terminal 21 for the detecting means power 
supply, the collector of which is connected, through a 
collector resistor R11 to ground, and the base of which 
is supplied with ground potential when'all of the keys? 
witches are closed. The differentiator is composed‘ of a 
capacitor C1, one end of which is connected to the col 
lector of the transistor T11‘ and resistor‘ Rm, which is 
connected between ground and the other end of the ca; 
pacitor C1. The recti?er is composed of. a diode D1,, 

' which is connected in‘parallel with the resistor R12 and 
the anode of which is connected to ground._The second 
switching ampli?er is composed of a transistor T15, the 
emitter of‘ which is connected to ground, the collector 
of which is connected through a collector resistor Rm 
and the terminal 21 to, the electric power source, and I 
the base of which is connected to the cathode of the, 
diode D“. The third switching ampli?er is composed of 
a transistor T13, the emitter of which is‘ connected to 
ground, the collector/of which is'connected through a 

the collector of the transistor T12. I 
The transistors Tu and Tlz'are normally switched off 

and the transistor T13 islnormally switched on when 
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transistor T11 . The recti?er recti?es the output of the 
differentiator and produces a positive going trigger 
pulse. The switching ampli?ers with transistors Tl2 and 
T13 amplify and shape the input trigger pulse so as to 
produce a positive going rectangular pulse which resets 
the ?ip-?op circuits in the memory means 1. When the 
keyswitch K1 is closed by depressing the corresponding 
key, a current flows to the transistor T1 through a resis 
tor RB and the transistor T1 is saturated. 
On the other hand, a transistor T11 in the detecting 

means 22 is also saturated because the current ?owing 
to the transistor T1 at closing of the keyswitch K1 be 
comes the base current of the transistor T11. By differ 
entiating this instant current with a capacitor C1, a posi 
tive pulse is provided at the base of a transistor T12, and 
thereby the transistor T12 is saturated and a transistor 
T13 is cut off. 
The collector of the transistor T13 is connected 

through resistors R7 to the base of each transistor T2, 
T4, . . . , of the ?ip-flop circuits, respectively. There 
fore, when the transistor T13 is cut off, base current 
flows to the transistors T2, T4, . . . through a resistor R14. 
Then, the transistors T2, T4‘, . . . , are saturated, and this 
state is maintained. 
However, in the ?ip-?op circuit comprising the tran~ 

sistors T1 and T2, because the transistor T1 is saturated, 
as described above, by the closed keyswitch K1, the 
transistor T2 is cut off when the positive pulse disap 
pears, and this state is held even after the keyswitch K1 
is opened. 
Resistance values of resistors R1, R2, R3 and R4 of the 

?ip-?op circuit have values in the relation of the fol 
lowing equation: 

When the transistor T, is saturated, the diode D1 is con 
ductive, and accordingly a tone signal S1 corresponding 
to the keyswitch K1 is provided to the output terminal 
20. On the other hand, the diode D2 in the second 
memory means is cut off because the transistor T3 is cut 
off and because of the above relation, R2/ R1 + R2 > R4/ 
R3+ R4 , so that other tone signals S2, S3 . . . are not sup 
plied to the output terminal 20. Consequently, there is 
provided a signal switching operation for the selected 
tone signal. 
Then, when another keyswitch K2 is closed, with a 

voltage applied to the terminal 21, a current flows to 
the transistor T3 through the transistor T11 of the de 
tecting means 22, the keyswitches K1 and K2 and the 
resistor R8, and the transistor T3 is saturated. As in the 
case of keyswitch Kl instant of closing the keyswitch K2 
is detected by the transistor T1,, and the transistor T13 
is cut off through the transistor T12, so that the transis 
tors T2, T4, . . . are saturated through the resistors R1, 
respectively and this state is held. At saturation of the 
transistor T2, the transistor T1, and so also the diode D1 
are cut off, and accordingly the tone signal S1 is not 
supplied to the output terminal 20. On the other hand, 
the transistor T3 is saturated due to the closing of the 
keyswitch K2, so that the diode D2 is conductive and the 
other diodes are cut off in the same manner as de 
scribed above. Accordingly, only the tone signal S: cor 
responding to the keyswitch K2 is selectively supplied 
to the output terminal 20. 
There has been described hereinbefore the funda 

mental signal selecting operation for a keyboard type 
electronic musical instrument, and the operation of the 
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6 
signal selecting system of the invention is also similar 
to the above. However, according to the present inven 
tion, the signal selecting operation for a plurality of 
keyswitches corresponding to several octaves can be 
provided by employing only the memory means and the 
tone generators corresponding to one octave. Such a 
novel and improved signal selecting system will now be 
described. 

Referring to FIG. 3 which shows a schematic diagram 
of the signal selecting system of the present invention, 
the same parts as those shown in FIG. 1 are designated 
by the same reference numerals, and the system is 
shown for an instrument having keys corresponding to 
three octaves. 
A plurality of keyswitches K1, K2, . . . , K26, K2, are 

divided into three keyswitch groups, groups 31 for Kl 
to K12, group 32 for Km to RM and group 33 for K25 to 
K36, corresponding to the respective octaves. In each of 
the keyswitch groups, each of the break-contacts of the 
keyswitches is connected to the movable-contact of the 
subsequent keyswitch, respectively, so as to carry out 
the signal selecting operation when a plurality of keys 
witches are depressed simultaneously, as described 
hereinbefore referring to FIG. 1. On the other hand, 
the make-contacts of the keyswitches which are in an 
octave relation, i.e., the keyswitches K1, Km and K25, 
and K2, K14 and K26 and so on, are connected in com 
mon, respectively. 
The memory circuit 1 is one similar to that of FIG. 

1, and it has as many memory means as the number of 
tones corresponding to one octave, i.e., (12 memory 
means, each of which consists of a conventional ?ip 
?op circuit, for example. Tone signal sources 2 are also 
similar to those of FIG. 1 and they provide the tone sig 
nals for one octave. Each of the tone signal sources 2 
is connected to the corresponding one of the 12 ?ip 
flop circuits, respectively, and the switching on and off 
of the tone signal is controlled according to the condi 
tion of the ?ip-?op circuits. 
The frequency of the tone signal provided to the ter 

minal 20 through the memory circuit 1 is divided by 
frequency dividers 3 and 4 by a factor of two, respec 
tively. By means of an octave-selecting means 5, the 
tone signal is applied to the frequency divider 4 
through the other frequency divider 3 or directly 
through a gate circuit 13 instead of through the divider 

The octave-selecting means 5 contains three detec 
tors 6, 7 and 8 which are coupled to the respective 
keyswitch groups in such a way that the detector 6 is 
operated when a keyswitch in the first keyswitch group 
31 of K1 to K12 is closed, the detector 7 is operated 
when a keyswitch of the second group 32 is closed, and 
the detector 8 is operated when a keyswitch of the third 
keyswitch group 33 of K25, K26, . . . , K3,, is closed. 
The octave~selecting means 5 further contains two 

memory circuits l1 and 12 which have set terminals 
connected to the detectors 7 and 8, respectively, and 
memory circuit 11 has a reset terminal connected to 
detector 6 and memory circuit 12 has a reset terminal 
connected to detectors 7 and 8, so that the memory cir~ 
cuit 11 is set by a pulse provided from the detector 7 
and reset by a pulse provided from the detector 6, and 
the memory circuit 12 is set by a pulse from the detec 
tor 8 and reset by pulses from the detectors 6 and 7. 
When the memory circuit 11 is set, the gate circuit 13, 
which is connected thereto, is conductive and the tone 



provided at the terminal 20. ‘ . 

_ in FIG. 3. 
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signal provided to the terminal 20 is directly applied t 
~ the frequency divider 4 jumping the other frequency 
divider 3. Then, the tone signal divided by the fre 
quency divider 4 is provided to an output terminal 23. 
In this case, the frequency of the‘tone signal provided 
at the output terminal 23 is a half that of the’tone signal 

There is further provided ‘another gate circuit 14 
‘ which'bypasses gate circuit 13 and frequency divider4, 

’ and which is connected to the memory circuit 12 and 
is conductive when memory circuit 12 is set and which 
provides the tone signal at the terminal 20 directly to 

z ‘the output terminal 3 without passing through the fre 
' quency dividers 3 and 4. Therefore, the frequency of 
the tone signal provided at the output terminal 23 is the 
same as that of the tone signal provided at the terminal 
,20. When neither of the gate circuits l3 and 14 are 
conductive, the tone signal provided at the terminal 20 

' is applied to the frequency divider 3, and the output 
., ,signal therefrom is further applied to the other fre- ‘ 

, quency divider 4. Therefore, in this case, the tone sig 
"nal provided to the output terminal 23 has a frequency . 

signal provided to which is a quarter of that of the tone 
the terminal 20. 
The octave-selecting means 5 further contains two 

' switching circuits9 and 10 connected between keysj 
witch group 32 and detector 7 and between ‘keyswitch 
group 33 and detector 8, respectively, and which are 
normally condutive; The switching circuit 9, is con 
nected to the detector 6 through a diode D12 and it is, 
"cut off on the operation of the detector 6. The switch 
ing circuit 10 is connectedfto the detectors 6 and v7 
through diodes D13 and D14, respectively, and it, is cut 
off on the operation of the detector 6 or 7. ' 

‘ The detecting means 22 is similar to that of FIG. 1. 

. 8 

respectively, the transistors T15, Tm and T" are satu 
rated, respectively, and it is thus detected that the keys 

, witches of each of the keyswitch groups are closed. 
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Upon detecting the instant when'the keyswitches are ' 
closed, the detecting means 22'resets all of the ?ip-?op 
‘circuits of the memory circuit 1, and thereby always 
only one tone signal is selectively provided to the termi 
nal 20. The operation of the detecting means 22 is de 
scribed in detail hereinbefore in connection with FIG. 
2.'In the following, there will be described in more de 
tail the operation of the signal selectingsystem' shown 

Referring to FIG. 4 which shows a circuit con?gura 
tion of an embodiment of the signal selecting system of 
the invention, the same parts as those of FIG. 3 are des 

block, respectively because an example of practical cir 
cuit con?gurations thereof are shown in FIG. 2. How 
ever, the number of the memory means and the tone 
generators present of course correspond to the notes of 
one octave, i.e., only 12, respectively, ‘ 

In FIG. 4, a ?ip-flop circuit is employed. for each of 
the frequency dividers 3 and 4. The frequency divider 
3 divides the frequency of the tone signal by a factor of 

_ two, and the frequency divider 4 dividesthe frequency 
of the tone signal provided from the frequency divider 
3 by a factor of two. - V 

The vdetectors 6,77 and 8 comprise transistors Tm, T16 
and T?and' grounded resistors R15, R1,, and» R17 con 
nected to the collectors, respectively. Resistors rm and 
r,, are connected across the base and emitter of transis 
tors 16 and 17, respectively. When the keyswitches of 
the keyswitch groups 31 (K1, K2, . . . , K12), , 32 (K13, 
K14, . . . , K2,) AND 33 (K25, K26, . . . , K3,) are closed, 
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' ignated by the same reference'nurnerals. The memory 1 
circuit 1 and the tone generators 2 are shown in a ‘ 
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The memory circuits 1,1 and 12 also comprise ?ip 
?op circuits consisting of transistor T2, and T22, and T23 ‘ 
and T24, respectively. The memory circuit 11 is set 
through a diode D16 when a positive voltage is provided 
at the collector of the transistor T16 of the detector 7, 
and it is reset through a diode D15 when a positive volt 
age is provided at the collector of the transistor T15 of 
the detector 6. The memory circuit 12 is set through a 

, diode D1,, when a positive‘voltage is provided at the col 
lector of the transistor T11 of the detector 8, and it is 
reset through diode D11 or D18 when a positive voltage 
is provided at the collector‘ of the transistor ‘T15 or T1,, 
of the detector 6 or 7, respectively. 
The anode of a diode D22 forming part of the gate cir 

cuit 13 is connected to the collector of the transistor 
T21 of the memory circuit 1 1 through a resistor R26, and 
the cathode of the diode D22 is connected. to‘the termi 
nal 20. Therefore, when the transistor T2, of the mem 
ory circuit 11 is cut off, the diode D22 is conductive and 
by-passes the frequency divider 3, so that the tone sig 
nal provided at the terminal 20 is applied to the second 
frequency divider 4. When the transistor T2, of the 
memory circuit 11 is saturated, the diode’ D22 is'not 
conductive. ~ ‘ i ‘ 

Similarly, a diode D2, forming part of the vgate circuit ' 
14 is connected to, the collector of transistor T23 of 
memory circuit 12 and is conductive when the transis 
tor T23 of the memory circuit 12 is' cut off and gate ‘cir 
cuit 14 thus by-passes the frequency dividers 3 and 4, 
so that the tone signal provided at the terminal 20 to 
which the cathode of diode D2, is connected is directly 
applied to the output'terminal 23. When the transistor 
T23 of the memory circuit 12 is saturated, the diode D22 
is cut off. ‘ ' ; i ' 

The frequency dividers 3 and 4 are arranged to be 
triggered by a negative pulse. A capacitor. C4 differenti~~ 
ates the fall of the tone signal and provides a negative 

~ pulse to trigger the frequency divider. A negative pulse 
having the tone signal frequency is provided at the out 
put terminal 23. , _ ~ . l ' . _. _, ' 

Accordingly, even when thefrequency of the tone 
signal provided at the terminal 20 is not varied, the 
tone signal provided at the output terminal 23 has in 
relation to the frequency of the tone signal at terminal 
20, a frequency lower by two octaves when neither of 
the gate circuits l3 and .14 are conductive,a frequency 
lower by one octave when only the gate circuit '13 is 
conductive and the same frequency when the gate cir 
cuit 14 is conductive. 
The switching circuits 9 and 10 comprise transistors ' 

T18 and T“, and resistors R18 and Rwconnected to the 
bases thereof, respectively-‘ Normally, both of the 
switching circuits 9 and 10 are conductive due to the 
base current ?owing through the resistors R18 and R19, 
respectively. At this time, the base currents of the tran 
sistors Tu, and T19 become the base currents of the tran 

- sistors T16 and T" of the detectors 7 and 8, respec 
tively. However, the resistance values of the‘ resistors 
R18 and R“, are made sufficiently large and‘ the base 
current is shunted by resistors rm and r", respectively, 
so that the transistors T16 and T11 of the detectors 7 and 
8 are not saturated. ' 

When the transistor T15 of the detector 6 is saturated, 
the base current of the transistor T18 in, the switching 
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circuit 9 ?ows through the resistor R“, from the collec 
tor of the transistor T15 through the diode D”, and so 
the transistor T18 is cutoff. Accordingly, electric power 
is not provided to the second keyswitch group K13, K14 
. . . , K24. Similarly, the switching circuit 10 is cut off 

when the detector 6 or 7 is operated, and so electric 
power is not provided to the third keyswitch 
K26, - . . , K36. 

The detecting means 22 is similar to that of FIG. 2. 
Upon detecting the instant key when the keyswitches 
are closed, the detecting means 22 resets all of the ?ip 
flop circuits of the memory circuit 1, and thereby only 
one tone signal is selectively provided to the terminal 
20. 
As described hereinbefore, it will be understood that 

the octave-selecting means, which comprises the detec 
tors 6, 7 and 8, the switching circuits 9 and 10, the 
memory circuits 11 and 12, and the gate circuits l3 and 
14, detects the keyswitch groups containing the keys 
witches which are closed and selects the extreme keys 
witch group corresponding to the lowest or highest 
tone in these keyswitch groups, and then it stops pro 
viding electric power to all the keyswitch groups for 
tones above or below, as the case may be, the selected 
extreme keyswitch group. Further, at the same time, 
the octave-selecting means sets the frequency dividers 
so as to provide the tone signal having the frequency 
corresponding to the extreme key for the lowest or 
highest tone signal among the keys on the same key 
board which are depressed simultaneously. 
Because the keyswitches are connected in series, as 

described hereinbefore, in each of the keyswitch 
groups, it is clear that a signal selecting operation is 
provided for each of the keyswitch groups. For exam 
ple, in the ?rst keyswitch group of K1, K2, . . . , K12, the 
signal selecting operation is described in connection 
with FIG. 1. Hereinafter there will be described in de— 
tail the signal selecting operation between the keys 
witch groups. 
When the keyswitch K25 is closed, for example, a 

voltage applied to the terminal 21 is supplied to one 
?ip-?op circuit of the memory circuit 1 corresponding 
to the keyswitches K1, K13 and K25 through the detect 
ing means 22, the detector 8, the switching circuit 10 
and the keyswitch K25, and said one flip-?op circuit is 
set. Therefore, a tone signal corresponding to the tone 
for keyswitch K25, but which can be divided to produce 
tones corresponding to keyswitches Km and K1, is ter 
minal 20. 
On the other hand, by the operation of the detector 

8, the memory circuit 12 is set, and then the gate circuit 
14 is made conductive. Therefore, the tone signal at the 
terminal 20 is supplied to the output terminal 23 as it 
18. 

When the keyswitches K13 and K25 are closed simulta 
neously, one ?ip-?op circuit corresponding to the keys 
witches K,, K13 and K25 is again set through the detector 
7, the switching circuit 9 and the keyswitch Km. On the 
other hand, the switching circuit 10 is cut off by the op 
eration of the detector 7, so that the detector 8 is not 
operated. Further, by the operation of the detector 7, 
the memory circuit 12 is reset and the memory circuit 
11 is set. Consequently, the gate circuit 14 is closed and 
the gate circuit 13 is made conductive. Accordingly, 
the frequency of the tone signal at the terminal 20 is di 
vided by the frequency divider 4 and the tone signal 

group K25, ' 
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10 
having a frequency of a half of that of the signal at the 
terminal 20 is provided to the output terminal 23. 
When the keyswitches K,, K13 and K2, are closed si 

multaneously, one ?ip-?op circuit corresponding to 
these keyswitches is set through the detector 6 and the 
keyswitch K1, and the corresponding tone signal is 
switched on. On the other hand, by the operation of the 
detector 6, the switching circuits 9 and 10 are cut off, 
and so there is no current ?owing to the detectors 7 and 
8. Consequently, the memory circuits 11 and 12 are re 
set, and so the gate circuits 13 and 14 are cut off. Ac 
cordingly, the frequency of the tone signal at the termi 
nal 20 is divided by the frequency dividers 3 and 4 by 
a factor of two, respectively so that there is provided a 
tone signal having a frequncy one quarter of that of the 
signal at the terminal 20 at the output terminal 23. 
As described above, even when a plurality of keyswit 

ches are closed simulaneously, always only the lowest 
tone signal is provided preferentially. It is of course 
possible to provide preferentially the highest tone by 
modifying slightly the manner of triggering of the 
switching circuits 9 and 10 and the gate circuits l3 and 
14 of the system described above. 
As described hereinbefore, according to the present 

invention, by employing the memory means and tone 
generators corresponding to the notes of one octave, a 
signal selecting operation can be performed for the 
keyswitches corresponding to the notes of several oc 
taves. Therefore, there are the great advantages that 
the number of electronic components for the signal se 
lecting system can be reduced, that because the num 
ber of the keyswitches which are to be connected in se 
ries can be reduced when transfer type keyswitches are 
used, the troubles due to poor contact of the keyswit 
ches can be greatly reduced and a high reliability is ob 
tained even when using the usual inexpensive transfer 
type keyswitches which are not so high in quality, and 
further that manufacturing steps can be reduced be 
cause of a reduced number of wiring connections in the 
keyswitches, and so on. 
While a particular embodiment of the invention has 

been described hereinbefore, it will be apparent that 
various modi?cations can be made in the form and con 
struction thereof. For example, other circuit besides 
the ?ip-?op circuit may be used for the memory means 
of the memory circuit, the frequency dividers and the 
memory circuit of the octave-selecting means. The 
same is true with respect to the signal-switching device, 
the switching circuit, and the detector. Moreover, there 
has been described above the modi?cation in which the 
system selects the highest frequency tone signal wheras 
the parts can be easily modi?ed to select the lowest fre 
quency tone signal. 
What is claimed is: 
1. A signal selecting system for a keyboard type elec 

tronic musical instrument, comprising: 
a plurality of keyswitches actuated by a plurality of 
corresponding keyboard keys, respectively, and 
which are in a range of more than two octaves and 
being grouped in a plurality of octave groups the 
number of which is equal to the number of octaves; 

preference circuit means including said octave 
groups of keyswitches coupled in said preference 
circuit means for selecting the extreme keyswitch 
from among keyswitches closed simultaneously in 
each of said octave groups of keyswitches; 
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12 memory means corresponding to the 12 notes of 
‘ one octave and coupled through said preference 
circuit means to, corresponding keyswitches for the 
same notes in the respective groups; 

12 tone signal sources for‘ generating tone signals cor 
, responding to, said 12 notes of one octave; 

‘ 12 signal switching means connected between said 12 
memory means and the corresponding 12 tone sig 
nal sources for switching on a tone signal source 
upon the operation of the corresponding memory 
means, said preference circuit means coupled to 
said memory means for switching on and setting 
the memory corresponding to the keyswitch which 
is closed; 7 ' 

frequency divider means having a plurality of fre 
quency dividers connected to the outputs of said 12 
signal switching means, the frequency dividers 
being connected in series, said frequency dividers 
dividing the frequency of the tone‘signal applied 
thereto by a factor of two; 

' a power supply terminal; , 

an octave-selecting means comprising a ?rst detect; 
ing means coupled to said preference circuit means 
for automatically selecting the octave group of 
keyswitchesfor the extreme‘ octave from among 
the octave groups containing the extreme keys 
witch among keyswitches closed simultaneously in 
the whole range of said plurality of keyswitches and 

_ including a further memory means connected to 
said ?rst detecting means for memorizing which'of 
said extremeoctave group of keyswitches is opera 
ble; said'octave-selecting means further comprising 
means connected between said further memory 
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means and said frequency divider means for deter 
mining the number of frequency dividers practi 
cally operable in said frequency divider means so 
that said signal selecting sys'tein produces one tone 
signal corresponding to the? extreme keyswitch 
among keyswitches closed si‘ ultaneously among 
all of said keyswitches throug the corresponding 
one of said' 12 signal switching means and said fre 
quency divider means from the corresponding one 
of said 12 tone signal sources; and; ' 

a second detecting means coupled to said power sup 
ply terminal, said ?rst detecting means and said 12 
memory means for detecting a moment when the 
state of closed keyswitches is changed soas to reset 
the memory state of said 12 memory means and 
said further memory means. 

2. A signal selecting system as claimed in claim 1, 
wherein said ?rst detecting means'comprises at least 
two detectors coupled between corresponding octave 
groups of keyswitches and said further memory means 
for detecting the closure of any keyswitch thereof and 
then inhibiting the operation of the less extreme oc 
tave-groups. - ,- v- v p 

3. A signal-selecting system as claimed in claim 1 
wherein said 12 memory means comprise ?ip-?op cir 
cuits. ' . > - 

4. A signal-selecting system as claimed in claim 1 
wherein said further memory means comprises ?ip-flop 
circuits. ’ . ' ' ' 

5. A signal-selecting system as claimed in claim 1 
wherein said frequency ‘dividers each comprise a ?ip 
flop circuit. _ , 

' * * * * * 
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