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57. ABSTRACT 

A latching selector comprises a plurality of switching 
circuits each switching an assigned signal, a memory 
circuit including bistable circuits and controlling the 
respective switching circuits, and the same plurality of 
key switches triggering the memory circuit. The switch 
ing circuits have respective signal input terminals sup 
plied with respective assigned signals, respective con 
trol terminals and a common signal output terminal. 
The memory circuit includes memory output terminals 
respectively connected to the control terminals, mem 
ory input terminals respectively connected to the key 
switches, a number of bistable circuits equal to the digit 
number sufficient for binary notation of the plurality 
number, and a coding and encoding matrix connecting 
the memory input and output terminals to the bistable 
circuits in binary relation. When a key switch is actu 
ated, the bistable circuits memorize in binary notation 
which key switch has been actuated, and in turn keep 
the corresponding switching circuit to conduct the as 
signed signal to signal output terminal until another key 
switch is next actuated. 

8 Claims, 5 Drawing Figures 
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LATCHING SELECTOR FOR SELECTIVELY 
DRAWENG OUT A SINGLESIGNAL FROM AMONG 

A PLURALTY THEREOF 

BACKGROUND OF THE INVENTION 

This invention relates to a latching selector for selec 
tively drawing out a single signal from a plurality of sig 
nals and more particularly to a latching selector 
adapted for determining pedal tones in an electronic 
musical instrument. 
The pedal tone generator arrangement of an elec 

tronic musical instrument is provided with a latching 
selector for selectively drawing out a tone signal from 
tone generators which corresponds to a depressed 
pedal key and sustaining the drawing out of the tone 
signal until another pedal key is next operated. The 
latching selector is so constructed that there can be de 
rived from tone generators a single tone signal corre 
sponding to only one of plural pedal keys even when 
they are simultaneously operated. 
A prior art latching selector set forth, for example, in 

the U.S. Pat. No. 3,488,515 issued to Teruo Hiyoshion 
Jan. 6, 1970 includes one bistable or flip-flop circuit for 
one tone, and is necessarily provided with 13 flip-flop 
circuits for 13 pedal keys. With the above-mentioned 
latching selector, opeation of a pedal key reverses the 
state of the corresponding flip-flop circuit to derive a 
tone signal from the corresponding tone generator and 
prevents the flip-flop circuits corresponding to all the 
other pedal keys from delivering tone signal from the 
tone generators corresponding to the other pedal keys. 
However, a latching selector requiring a large number 
of flip-flop circuits as described above is unavoidably 
complicated in construction an destitute of reliability in 
operation. It is accordingly the object of this invention 
to provide a latching selector which well serves the pur 
pose with a smaller number of bistable circuits than the 
tone generators and consequently admits of a much 
simpler arrangement. 

SUMMARY OF THE ENVENTION 

According to one aspect of this invention there is 
provided a latching selector for selectively deriving an 
input signal from a plurality of input signals, which 
comprises a plurality of switching circuits each having 
a signal input terminal, a control terminal and a signal 
output terminal connected in common to all the switch 
ing circuits; a memory circuit including the same plu 
rality of memory output terminals respectively con 
nected to the control terminals of the switching cir 
cuits, the same plurality of memory input terminals, a 
number of bistable circuits equal to the digit number 
sufficient for binary notation of the plurality number 
and each having a first and a second lines, and a coding 
and encoding matrix connecting the memory output 
and input terminals to either of the first and the second 
lines of the respective bistable circuits in a binary code 
fashion; the same plurality of key switches respectively 
connected to the respective memory input terminals; 
and a control voltage source connected to the key 
switches and having a voltage sufficient for deciding 
the stages of the bistable circuits. 

In accordance with this invention the number of the 
bistable circuits can be less than that of the input sig 
nals from which a single input signal is selectively de 
rived. The key switches may be comprised by switches 
each having a normally open contact, normally closed 
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2 
contact and movable contact. The switches may be 
connected in preference circuit fashion in such a man 
ner that a movable contact of one of the switches is 
connected to a normally closed fixed contact of the ad 
jacent switch, the normally open fixed contacts of the 
respective switches being connected to the correspond 
ing input terminals of the memory circuit, the movable 
contact of the rearmost switch being connected to the 
control voltage source. With such switch arrangement, 
even when several switches are simultaneously actu 
ated a single input signal can be selected corresponding 
to one of the actuated switches. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an arrangement of a latching selector ac 

cording to this invention; 
FIG. 2 is an arrangement for producing bass tone sig 

nals of an electronic musical instrument including a 
latching selector; 
FIG. 3 is a circuit diagram of a latching selector ac 

cording to an embodiment of this invention; 
FIG. 4 shows a circuit diagram of a bistable circuit 

usable for the latching selector of FIG. 3; and 
FIG. 5 is a circuit diagram of a latching selector ac 

cording to another embodiment of the invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Referring to FIG. 1, reference numeral represents 
a plurality of switching circuits. The switching circuits 
1 have signal input terminals Il to In, control terminals 
Jil to Jn and a common signal output terminal O. The 
input terminals Il to In are connected to receive input 
signals from signal sources. Numeral 2 denotes memory 
circuit including memory input terminals Ll to Ln and 
memory output terminals Mil to Mn. The respective 
output terminals Mil to Min are connected to the respec 
tive control terminals Jil to Jn of the corresponding 
switching circuits. The memory circuit 2 has its input 
terminals Ll to Ln connected to key switches Kl to Kn 
which in turn connected to a control voltage source, 
and includes, as later described, a smaller number of 
bistable or flip-flop circuits than the signal sources. The 
output terminals Mil to Min of the memory circuit 2 are 
connected to different selective combinations of one of 
the two output terminals of the respective flip-flop cir 
cuits in a binary coded fashion. Therefore, any one of 
the output terminals of the memory circuit 2 may be set 
at a different voltage level representing a so-called 
memorized state from those appearing at the remaining 
output terminals of the memory circuit 2. Accordingly, 
only one switching circuit that is connected to the 
above-mentioned one output terminal of the memory 
circuit 2 conducts an input signal supplied to the input 
terminal to the common output terminal O. The input 
terminals of the memory circuit 2 are connected to the 
same selective combinations of one of the two output 
terminals of the respective flip-flop circuits as those to 
which there are connected the corresponding output 
terminals of the memory circuit 2. Where, therefore, 
one of the switches K1 to K3 is actuated, then there 
is impressed a control voltage on the corresponding 
lines of the flip-flop circuits which are connected to the 
actuated switch, setting the memorizing states of the 
flip-flop circuits. As a result, the output terminal of the 
memory circuit 2 corresponding to the actuated switch 
has a different voltage level from those of the other out 
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put terminals of the memory circuit 2, causing the cor 
responding switching circuit to conduct an input signal 
from the input terminal to the output terminal. Thus 
this state is continued until another of the aforesaid 
switches K1 to K13 is operated. 
The latching selector of this invention may be applied 

to an electronic musical instrument, for example, with 
an arrangement shown in FIG. 2. The latching selector 
is connected to thirteen signal sources or tone genera 
tors representing, for example, notes C4 through C5 
and also to the key switches actuated by thirteen pedal 
keys. A tone signal picked up by the latching selector 
has its frequency divided by eight (i.e. stepped down by 
three octaves by three frequency dividers or flip-flop 
circuits and the divided tone signal or bass tone signal 
is conducted to a keyer. Since the latching selector has, 
as described above, a memorizing faculty, the tone sig 
nal selected thereby continues to be supplied to a keyer 
via the frequency dividers. The keyer is so controlled, 
as indicated in FIG. 2, by key switches as to produce 
the base tone signal at the outputside thereof upon de 
pression of a pedal key. 
There will now be described a latching selector ac 

cording to an embodiment of this invention shown in 
FIG. 3 with reference made to FIG. 1. The parts of FIG. 
3 the same as those of FIG. are denoted by the same 
numerals. The memory circuit 2 comprises four bista 
ble circuits or flip-flop circuits 20, 21, 22 and 23, each 
having first and second lines a and b. Each flip-flop cir 
cuit may consist of an ordinary type including two tran 
sistors Tri and Tr2 as illustrated in FIG. 4. The first and 
second lines a and b are led out from the collectors of 
the transistors Tr1 and Tr2 respectively. These transis 
tors Tr1 and Tr2 have their emitters connected to a 
negative power source (-12V) and their collectors to 
the ground terminal (E) through resistors. As is well 
known, while the first linea of the flip-flop circuit has 
a first voltage level, for example, -12V, its second line 
b indicates a second voltage level, for example, a 
ground potential, or vice versa. 
The 13 output terminals M1 to M13 of the memory 

circuit 2 are connected through diodes to one of the 
two lines a and b of the respective flip-flop circuits with 
different selective combinations constituting an in 
dividual-to-binary convertor matrix. For example, the 
output terminal M1 of the memory circuit 2 is con 
nected through diodes D0, D1, D2 and D3 to the first 
lines a of the flip-flop circuits 20, 21, 22 and 23, repre 
senting 0000 code. The output terminal M2 is con 
nected through diodes to the second line b of the flip 
flop circuit 20 and the first lines a of the flip-flop cir 
cuits 21, 22 and 23, representing 0001 code. Theoreti 
cally, one of the two lines of each of the four flip-flop 
circuits 20, 21, 22 and 23 can be selectively combined 
in 16 ways at maximum. In FIG. 3, however, there are 
used thirteen combinations in consideration of applica 
tion to an electronic musical instrument. 
The output terminals M1 to M13 of the memory cir 

cuit 2 are connected to the controls J1 to J13 of the 
switching circuits 1, each of which includes a transistor 
Tr3 having its base connected to the corresponding 
tone signal input terminal I through a resistor R1, its 
emitter connected to the power source (-12V) and its 
collector grounded through a load resistor RL. The col 
lector of the transistor Tr3 is further connected to the 
common output terminal O through a take-out resistor 
RO. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4. 
The input terminals L1 to L13 of the memory circuit 

2 are connected to its output terminals M1 to M13 and 
the key switches K1 to K13. Each of the key switches 
K1 to K13 may include a normally closed fixed contact, 
a normally open fixed contact and a movable contact. 
Further, these key switches K1 to K13 may be con 
nected in a preference network fashion such that the 
movable contact of one of them is connected to the 
normally closed fixed contact of the adjacent key 
switch. The normally open fixed contact of the key 
switch is connected to the coresponding input terminal 
L of the memory circuit 2. In this case the movable 
contact of the rearmost key switch K13 is connected to 
the control voltage source (-12V). 
There will now be described the operation of the 

latching selector of FIG. 3. Now let it be assumed that 
initially, the first lines a of the flip-flop circuits 20, 21, 
22 and 23 have a first voltage level (-12V) and the sec 
ond lines bindicate a second voltage level (OV). Under 
this condition, the first output terminal M1 connected 
only to the first lines a of the flip-flop circuits 20, 21, 
22 and 23 becomes free from any urging voltages, 
whereas all the other output terminals M2 to M13 of 
the memory circuit 2 are given a ground potential via 
at least one diode connected to the b line(s). That is, 
the output terminal M2, for example, is connected to 
the second line b of the flip-flop circuit 20 now exhibit 
ing the ground potential. And the output terminal M12 
is connected to the second lines b of the flip-flop cir 
cuits 20, 21 and 23. Under such condition, the transis 
tors Tr3 which are included in the switching circuits 1 
corresponding to the output terminals M2 to M13 hav 
ing a ground potential are brought in a saturated state. 
Accordingly, input tone signals supplied to the input 
terminals 2 to 13 can not be drawn out of the collec 
tors of these saturated transistors Tr3. 
On the other hand, the first output terminal M1 of 

the memory circuit 2 does not have a ground potential, 
and is consequence the transistor Tr3 of the switching 
circuit 1 connected to the first output terminal M1 is 
not saturated. Therefore, a tone signal supplied to the 
first input terminal I1 of the switching circuit 1 is con 
ducted to the output teriminal O from the collector of 
the transistor Tr3 through the take-out resistor R0. 
Where the key switch K2 is operated by the corre 

sponding pedal key (not shown), the input terminal L2 
of the memory circuit 2 is impressed with control volt 
age (-12V). In this case, the memorizing state of the 
flip-flop circuit 20 whose second line b is connected to 
the input terminal L2 is reversed, that is, the first line 
a is set at the second voltage level (OV) and the second 
line b at the first voltage level (-12V). At this time, the 
states of the remaining flip-flop circuits 21, 22 and 23 
remains unchanged. Accordingly, the output terminal 
M2 is released from the ground potential and the out 
put terminal M1 is now brought to the ground poten 
tial. Therefore, a tone signal supplied to the input ter 
minal I2 of the switching circuit 1 corresponding to the 
output terminal M2 is conducted to the common out 
put terminal O. This state is maintained until another 
key switch is actuated. Where there is actuated next 
time, for example, the key switch K12, then there arises 
the reversion of the states of the other flip-flop circuits 
2 and 23 whose second lines b is connected to the 
input terminal L12. As the result, the output terminal 
M2 is now brought to the ground potential, preventing 
the tone signal supplied to the input terminal I2 from 
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being conducted to the common output terminal O, but 
the output terminal M12 is released from the ground 
potential thereby permitting a tone signal impressed on 
the input terminal I12 corresponding to the output ter 
minal M12 to appear at the common output terminal 
O. 

If the key switches K1 to K13 are connected in a pref 
erence fashion as described above, then a tone signal 
supplied only to a signal input terminal corresponding 
to one of key switches actuated simultaneously nearest 
to Kil3 will be delivered to the common output termi 
nal O even when several pedal keys are depressed at 
the same time. 
FIG. 5 shows the arrangement of a latching selector 

according to a second embodiment of this invention 
using field effect transistors. According to this embodi 
ment, the flip-flop circuits 20 to 23 and switching cir 
cuits , as well as the diodes D0 to D3 of FIG. 3 are 
comprised by MOS field effect transistors. 
The output terminals M1 to M13 of the memory cir 

cuit 2 are connected through MOS field effect transis 
tors Qro, Qr1, Qr2 and Qr3 to the same selective com 
binations of the lines a and b of the four flip-flop cir 
cuits 20, 21, 22 and 23 as in FIG. 3. Between the output 
terminal M1 of the memory circuit 2 and the ground 
are connected conduction paths formed between the 
source and drain of the field effect transistors Oro to 
Qr3. The gates of the MOS field effect transistors Oro 
to Or3 are connected to the first lines a of the flip-flop 
circuits 20 to 23. The other output terminals M2 to 
M13 are connected to either of the two lines of the re 
spective flip-flop circuits 20 to 23 constituting a binary 
coding matrix. 
The input terminals L1 to L13 of the memory 2 are 

connected through the MOS field effect transistors 
On 0 to On3 to the same selective combinations of the 
two lines of the four flip-flop circuits 20 to 23 as in FIG. 
3. The input terminal L1, for example, is connected to 
the gates of the MOS field effect transistors Qm 0 to 
Qm3, whose conduction paths in turn are connected 
between the first lines a of the flip-flop circuits 20 to 23 
and the ground. The input terminais L1 to L13 of the 
memory circuits 2 are grounded through the resistor 
R3 and connected to the normally open fixed contacts 
of the corresponding key switches K1 to K13. 
The output terminals M1 to M13 of the memory cir 

cuit 2 are connected to the control terminals Ji to J13 
of the switching circuits 1. These control terminals J1 
to J13 are connected to the input signal paths of the 
switching circuits 1 such that the MOS field effect tran 
sistors Oro to Qr3 connected to the corresponding out 
put terminals shunt the input signal paths of the switch 
ing circuits 1 to the ground. 
There will now be described the operation of the 

latching selector of FIG. 5 arranged as described 
above. Let it be assumed that initially, the first lines a 
of the flip-flop circuits 20 to 23 are set at a first voltage 
level (now 0V) and the second lines b thereof at a sec 
ond voltage level (now - 12V). Under this condition, 
the MOS field effect transistors Ore to Ors connected 
to the output terminal M1 of the memory circuit 2 re 
main nonconducting. Accordingly, the signal path of 
the switching circuit a supplied with a tone signal 
through the input terminal Ii is not short-circuited, 
causing the tone signal supplied to the input terminal 
1 to be drawn out to the common output terminal O. 
The remaining output terminals M2 to M13 of the 
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6 
memory circuit 2 are shunted to the ground through at 
least one MOS field effect transistor which is rendered 
conductive by being connected to the second lines b of 
the flip-flop circuits 20 to 23. Under this condition, the 
signal path of the corresponding switching circuit is 
short-circuited to the ground, preventing an input tone 
signal from being conducted to the common outputter 
minal O. 
Where there is operated next time, for example, the 

key switch K2, the input terminal L2 of the memory 2 
is impressed with a control voltage (-12V). As the re 
sult, the MOS field effect transistor connected to the 
input terminal L2 and the second line b of the flip-flop 
circuit 20 becomes conducting, causing the second line 
b to have a ground potential. Accordingly, the memo 
rizing state of the flip-flop circuit 20 is reversed. That 
is, the first line a of the flip-flop circuit 20 is set at the 
second voltage level (-12V) and the second line b at 
the first voltage level (OV). Thus the MOS field effect 
transistor Oro which is connected to the output termi 
nal M1 of the memory circuit 2 and has been remained 
nonconducting up to this time is now rendered conduc 
tive to short-circuit the signal path related to the input 
terminal 1 of the switching circuit 1 to the ground. On 
the other hand, that MOS field effect transistor which 
is connected to the output terminal M2 of the memory 
circuit 2 and the second line b of the flip-flop circuit 20 
and has been kept conducting up to this time is now 
turned nonconducting. At this time, the states of the 
remaining flip-flop circuits 21 to 23 remains un 
changed. As the result, the signal path related to the 
input terminal I2 of the switching circuit 1 is changed 
from the short-circuited to the nonshort-circuited state, 
permitting a tone signal supplied to the input terminal 
I2 to appear at the common output terminal O. This 
condition is sustained until another key switch is actu 
ated. 
What we claim is: 
1. A latching selector for selectively drawing out a 

single signal from a plurality of signals comprising: 
a. a plurality of switching circuits each having a signal 
input terminal, a control terminal and a signal out 
put terminal; 

b. a memory circuit including same said plurality of 
memory output terminals respectively connected 
to said control terminals, same said plurality of 
memory input terminals, bistable circuits in a num 
ber equal to the digit number sufficient for binary 
notation of said plurality number and each having 
a first and a second lines, and a coding and encod 
ing matrix connecting said memory output termi 
mals and said memory input terminals to either of 
said first and second lines of said respective bista 
ble circuits in a binary code fashion; 

c. same said plurality of key switches respectively 
: connected to said respective memory input termi 

mals; and 
d. and a control voltage source connected to said key 
switches and having a voltage sufficient for decid 
ing the states of said bistable circuits. 

2. A latching selector according to claim 1 wherein 
said means for coupling said output and input terminals 
of said memory circuit to said lines of said bistable cir 
cuits are diodes. 

3. A latching selector according to claim a wherein 
each said key switch includes a normally open fixed 
contact, a normally closed fixed contact and a movable 
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contact, and wherein said key switches are connected 
in a preference fashion in such a manner that said mov 
able contact of the respective key switches is con 
nected to the normally closed fixed contact of the adja 
cent key switch, and the movable contact of the rear 
most switch to said control voltage source, said nor 
mally open contacts of the respective switches being 
connected to the corresponding input terminals of said 
memory circuit. 

4. A latching selector according to claim 1 wherein 
each said switching circuit includes a transistor having 
a collector, an emitter and a base, and the respective 
input terminals of said switching circuit and the respec 
tive output terminals of said memory circuit are cou 
pled to the bases of the corresponding transistors. 

5. A latching selector according to claim 1 wherein 
said memory circuit includes four bistable circuits, thir 
teen output terminals and thirteen input terminals; and 
said key switches connected to said input terminals 
each including a normally open fixed contact, a nor 
mally closed fixed contact and a movable contact, said 
normally open fixed contact being connected to the 
corresponding input terminal of said memory circuit, 
said movable contact to the normally closed contact of 
the adjacent key switch and the movable contact of the 
rearmost key switch to said control voltage source. 

6. A latching selector according to claim 1 wherein 
said coding and encoding matrix includes first coupling 
elements connected in a binary code matrix fashion be 
tween said memory output terminals and said lines of 
the bistable circuits and second coupling elements con 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
nected in a binary code matrix fashion between said 
memory input terminals and said lines of the bistable 
circuits. 

7. A latching selector according to claim 6 wherein 
said first and second coupling elements each have a 
conduction path and a control electrode for controlling 
the conductivity of said conduction path by the voltage 
impressed on said control electrode, the conduction 
path of said first coupling elements being connected 
between the corresponding memory output terminals 
and a circuit ground and their control electrodes being 
connected to the corresponding lines of said bistable 
circuits, said first coupling elements being rendered 
conductive when said lines of said bistable circuits to 
which said control electrodes are connected are set at 
a first voltage level, the conduction paths of said sec 
ond coupling elements being connected between said 
lines of said bistable circuits and a circuit ground and 
their control electrodes being connected to said mem 
ory input terminals, said second coupling elements 
being rendered conductive when said memory input 
terminals to which said control electrodes are con 
nected are impressed with the voltage from said control 
voltage source. 

8. A latching selector according to claim 7 wherein 
said first and second coupling elements are field effect 
transistors each having a conduction path formed be 
tween a source and a drain and a gate for controlling 
the conductivity of said conduction path by a voltage 
impressed thereon. 

a 
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