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[57] ABSTRACT 

On a keyboard electronic musical instrument, when a 
melody and chords are played, there is automatically 
produced an additional line of melody consisting of 
tones each being a member of the associated chord, 

. 1 thereby accomplishing harmonization to the original April 14, 1970 Japan .................... ..45/3l2l6 . > . _ 
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AUTOMATIC ENSEMBLE DEVICE FOR A 
KEYBOARD ELECTRONIC MUSICAL 

INSTRUMENT 

This invention relates to a keyboard electronic musi 
cal instrument and more particularly to a keyboard 
electronic musical instrument provided with an auto~ 
matic ensemble tone producing device. 
With a keyboard electronic musical instrument, for 

example, an electronic organ, it is often desired not 
only to play speci?ed melody tones by selectively 
depressing the plural keys arranged in the order of 
musical notes generally with‘one of the right hand ?n 
gers and chord tones well matched with said melody 
tones by selectively depressing at the same time some 
of another group of keys arranged similarly in the order 
of musical notes with some of the left hand ?ngers, but 
also carry out the so-called ensemble performance by 
simultaneously playing musical tones (hereinafter 
referred to as “ensemble tones”) which constitute an 
additional line of melody, below or above the original 
melody, consisting of tones each being a member of the 
associated chord, thereby accomplishing harmoniza 
tion to the original melody. . 

‘With the prior art keyboard electronic musical in 
strument, however, the ensemble performance has to 
be effected using not only one of the right hand ?ngers 
for playing melody tones and some of the left hand ?n 
gers for producing chord tones but also one or more of 
the remaining right hand ?ngers all at the same time. 
Therefore, the conventional electronic musical instru 
ment has the drawbacks that the ensemble per 
formance is considerably di?icult for beginners or mid 
dle class players and in fact can only be enjoyed by 
those who have accomplished advanced performance 
techniques. 

It will be noted that melody and ensemble tones used 
in the ensemble performance generally have such 
pitches as never fail to be differentiated from each 
other in a predetermined degree. In this case, the 
melody tones are chosen to have either higher or lower 
pitches than those of the ensemble tones. 

This invention has been accomplished in view of the 
above-mentioned circumstances, and is intended to 
provide an automatic ensemble performance device for 
a keyboard electronic musical instrument capable of 
playing desired ensemble tones simultaneously with 
tones of melody and chord simply by operating the keys 
used in producing‘ melody tones and chord tones 
matched therewith. 
According to this invention, there is provided an au 

tomatic ensemble device for a keyboard electronic 
musical instrument comprising tone generators; a ?rst 
group of keys with associated keyers for playing 
chords; a second group of keys with associated keyers 
for playing melodies; a ?rst key switch circuit including 
key switches each having a normally closed contact and 
a transfer contact, the normally closed contact being 
connected to the transfer contact of the key switch of 
an adjacent tone; and a second key switch circuit in 
cluding key switches each connected to the transfer 

7 contact of the key switch of a predetermined interval 
" apart tone in the ?rst key switch circuit and’ to a suc 

ceeding stage such as a tone coloring circuit. 
This invention can be more fully understood from 

r the following detailed description when taken in con 
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2 
nection with reference to the accompanying drawings, 
in which: 

FIG. 1 is a schematic circuit diagram of an automatic 
ensembleldevice for a keyboard electronic musical in 
strument according to an embodiment of this inven 
tion; 

FIG. 2 is a concrete circuit arrangement of the em 
bodiment of FIG. 1; ' > 

FIGS. 3A and 38 respectively represent the sche 
matic arrangements of unit switch circuits included in 

' the ?rst and second key switch circuits of FIG. 2; 
FIG. 4 shows the concrete musical notations of the 

melody, chord and ensemble tones played by the auto 
matic ensemble device according to the invention; 

FIGS. 5A and 5B illustrate other arrangements of the 
embodiment of FIG. 2; 

FIG. 6 indicates another arrangement of the ?rst key 
switch circuit; 

FIG. 7 is a schematic circuit arrangement of the first 
key switch circuit constituting the main part of an auto 
matic ensemble device according to another embodi 
ment of the invention for a keyboard electronic musical 
instrument; and 

FIG. 8 is a concrete circuit arrangement of a latching 
selector included in FIG. 7. 
There will now be described by reference to the ap 

pended drawings the preferred embodiments and 
modi?cations thereof an automatic ensemble device 
according to this invention. 

FIG. 1 is a schematic circuit arrangement of an auto 
matic ensemble device according to an embodiment of 
the invention. A keyboard electronic musical instru 
ment, for example, an electronic organ generally com 
prises tone generators 10, melody and chord per~ 
formance sections 13 and 23, which include keyboards 
11 and 21 having plural keys 111 to 11,, and 211 to 21,l 
arranged in the order of musical notes in a chromatic 
scale and keyers 12 and 22 associated with the in 
dividual keys on the keyboards 1 1 and 21 and operated 
in interlocking relationship with selective depression of 
the corresponding keys so as to derive tone signals hav 
ing predetermined pitches from the tone generators 10. 
Where a keyboard electronic musical instrument has 

an upper and a lower keyboard, the upper keyboard is 
used as a melody keyboard 11 and the lower keyboard 
as a chord keyboard 21. Where, however, the musical 
instrument is provided with a single keyboard, the 
whole of the keyboard is generally intended for melody 
performance, though a certain part in the lower tone 
region is used for chord performance. 
The keys 111 to 117| on the keyboard 11 of the 

melody section 13 are selectively depressed, generally, 
with one of the right hand ?ngers to produce desired 
melody tones, whereas the keys 211 to 21,l on the 
keyboard 21 of the chord section 23 are selectively 
depressed at the same time with some of the left hand 
?ngers to generate desired chord tones. (In this case 
there are generally played bass tones in addition. Since, 
however, the bass tones are not essential in this inven 
tion, description thereof is omitted.) 
A keyboard electronic musical instrument according 

to this invention is provided with an ensemble per~ 
formance section 33 of the undermentioned arrange 
ment capable of playing simultaneously with melody 
and chord tones the desired ensemble tones which are 
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well matched with the chord tones to be played and 
whose pitch is differentiated in a predetermined degree 
from that of melody tones, simply by selective depres 
sion of the melody and chord keys just as in normal 
melody and chord performances without carrying out 
the complicated, difficult ?nger operation required for 
a prior art keyboard electronic musical instrument 
where there is to be conducted said ensemble per 
formance. 
The ensemble performance section according to this 

invention consists of a ?rst key switch circuit 31 for 
selecting from the tone generators l0 operated at the 
time of chord performance, as described later, in inter 
locking relationship with selective depression of some 
of the keys on the chord keyboard 21 the preset com 
bination tone generators which correspond to the musi 
cal notes of the chord tones to be played; and a second 
key switch circuit 32 for selecting from the tone 
generators connected with the ?rst switch circuit 31, 
operated at the time of melody performance, as 
described later, in interlocking relationship with selec 
tive depression of one of the keys on the melody 
keyboard 11 and selected by said ?rst switch circuit 31 
only those tone generators which correspond to the 
musical tones whose pitch is lower or higher, for exam 
ple, by major second, minor second, or minor third 
than that of the musical tones constituting melody 
tones. ‘ 

FIG. 2 is a concrete circuit arrangement particularly 
of the ensemble section of FIG. 1 including ?rst and 
second key switch circuits. The ?rst key switch circuit 
v311 consists of a plurality of unit switch circuits 3111 to 
311,- (where i denotes a given positive integer), as sin 
gled out in FIG. 3A, which are each provided with one 
movable contact strip 411 to 41,- operated like any of 
the keyer elements 221 to 22, of the chord keyers.22 in 
interlocking relationship with any corresponding one of 
the keys 211 to 21,- on the chord keyboard 21, one nor 
mally open ?xed contact 421 to 42, and one normally 
closed ?xed contact 431 to 43,. The ?rst key switches 
are preferably associated with the playing keys in the 
keyboard in such a manner that all of the same note 
named key switches (e.g., all C-switches) are simul 
taneously actuated by depression of a single key having 
that note name (e.g., C) in any octave of the keyboard. 

_ Such construction may be realized mechanically utiliz 
ing an octave coupler mechanism, or electrically utiliz 
ing multi-contact relays. On the other hand, the second 
key switch circuit 321 consists of a plurality of unit 
switch circuits 3211 to 321,, as singled out in FIG. 3B, 
which are each provided with one movable contact 
strip 51, to 51,- operated like any of the keyer elements 
[121 to 12,- of the melody keyers 12 in interlocking rela 
tionship with any corresponding one of the keys 11, to 
11, on the melody keyboard 1 l, and one normally open 
?xed contact 521 to 52,. According to this invention, 
the normally open ?xed contacts 421 to 42, of the unit 
switch circuits 311, to 311, of the ?rst key switch cir 
cuit 311 are connected to the corresponding unit tone 
generators 10, to 10, through the corresponding lead 
wires W1 to W, bundled together. The movable contact 
strips 41, to 41,~ of said unit circuits 3111 to 311, are 
vconnected to the movable contact strips 51, to 51, of 
those unit switch circuits 3211 to 321, of the second key 
switch circuit 321 which correspond to the tone 
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4 
generators producing musical tones whose pitches are 
lower by a predetermined difference, for example, 
major second than those of melody tones. The normally 
closed ?xed contacts 43, ‘to 43. of the unit switch cir 
cuits 3111 to 311, of the ?rst tone generator switch cir 
cuit 311 are connected to the movable contact strips 
41, to 41, of the adjacent unit switch circuits on the 
lower pitch side. . . ' 

With a keyboard electronic musical instrument of 
the aforementioned arrangement, selective depression 
of given keys on the keyboards 11 and 21 enables not 
only melody tones and chord tones well matched 
therewith as shown in FIG. 4 to be played, but also 
desired ensemble tones to be produced simultaneously 
by selecting those tone generators corresponding to the 
musical notes constituting the chord tones to be played 
by means of the ?rst key switch circuit 31 or 311 and 
thereafter further selecting from the tone generators al 
ready selected by said ?rst switch circuit 31 or 311 
those tone generators which produce tone signals 
whose pitches are lower by major second than those of 
the melody tones to be played by means of the second 
tone generator selecting switch circuit 32 or 321. 

Table 1 below represents the relationship of the 
musical notes of chord and melody tones versus those 
of ensemble tones (Duet), all played in the aforemen 
tioned case. 

TABLE 1 

Chord Musical Notes for Melody 
Musical D1? El? . GP A12... .1312 .. . 

NamesNotes c c# DD#EF F# o o# AA# B 

[c] CEG GG ccccEE EGG o 
[c,] CEGA A A CC cc E E E so A 
[Q] CEGBb Bl; Bb cc cc E E E 06 c 
ICM-IJCEGB G B cc cc E E E 00 o 
[c,,,] CEbG o 0 cc CEbE}; E]: Eb oo 0 
[CM] CEbGA A A CC CE}; E}, E], 5], GO A 
[Cm] CEbGBl: Bb Eb cc c Eb Eb E], Eb GO 0 

Musical Notes for Ensemble 

As seen from Table l above and the circuit of FIG. 2, 
simultaneous depression on the chord keyboard 21 of, 
for example, three keys corresponding to the musical 
notes C, E and G constituting the chord [C] causes 
only the movable contact strips of the three cor 
responding unit switch circuits included in the ?rst key 
switch circuit 311 to be changed over, as shown in FIG. 
2, from the normally closed to the normally open ?xed 
contacts. When, under such condition, there is 
depressed a key corresponding to any of the musical 
notes D to F on the melody keyboard 11, then, only the 
movable contact strip of the corresponding unit switch 
circuit included in the second key switch circuit 321 is 
short-circuited with the normally open ?xed contact 
thereof, enabling an ensemble tone having a pitch cor 
responding to the musical note C to be played. 
Similarly, depression of a key corresponding to any of 
the musical notes F # to G# on the melody keyboard 
11 enables an ensemble tone having a pitch cor 
responding to the musical note E, and depression of a 
key corresponding to any of the musical notes A to C # 
on the melody keyboard 11 enables an ensemble tone 
having a pitch corresponding to the musical note G to 
be played. 
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Therefore, on the instrument of this embodiment, 
when a line of melody l is played by the right hand ?n 
gers and chords 2 by the left hand ?ngers as shown in 
FIG. 4, there automatically comes out additional line of 
melody 3 consisting of tones each being a member of 
the associated chord, thereby accomplishing har 
monization to the original melody. _ ' 

With a keyboard electronic musical instrument ac 
cording to this invention, therefore, it is possible to play 
simultaneously - with melody and chord tones the 
desired ensemble tones well matched with the chord 
tones to be played and having pitches differentiated in 
a predetermined degree from those of the melody tones 
to be played, thus allowing even beginners and middle 
class players to enjoy an ensemble performance. 

Referring to FIG. 2, output signals from the keyers 
l2 and 22 and the secondikey switch circuit 321 are 
reproduced from a loud-speaker (not shown) through 
the corresponding tone coloring ?lters 14, 24 and 34 
(which generally have different frequency charac 
teristics for each group of several adjacent tone genera 
tors). 

FIGS. 5A and 5B illustrate other patterns of connec 
.tion between the ?rst and second key switch circuits 31 
and 32 where the ensemble tones derived from the en 
semble performance section 33 are chosen to have 
lower pitches differentiated from those of melody tones 
by minor second and minor third respectively. The 
same parts of FIGS. 5A and 5B as those of FIG. 2 are 
denoted by the same numerals and description thereof 
is omitted. I ‘ 

Table 2 below illustrates the relationship of the musi 
cal notes of the chord and melody tones versus those of 
ensemble tones. ' ' 

TABLE 2 
Chord Musical Notes for Melody 
Musical Db E]; G): Ab Bl) - 

Name Notes cc# D D# EF if’? 00*!‘ AA# B 

[C] CEG GC CC CE E E6 06 G‘ Minor 
. ' Second 

[C] C56 60 CC CC E EB 66 G Major 
_ . Second 

[C1 C50 66 GC CC C EE EG G Minor 
’ Third 

Musical Notes for Ensemble Connection 
Difference 

Joint use of the ensemble performance sections 331, 
332 and 333 arranged as shown in FIGS. 2, 5A and 5B 
enables not only the aforesaid duet, but also trio, quar 
tet or quintet ensemble performance to be easily real 
ized by the same key operation as described above, that 
is, simply by the key operation required for ordinary 
melody and chord performances. While the foregoing 
description relates to the case where the ensemble 
tones were chosen to have lower pitches than those of 
the melody tones, it will be apparent that this invention 
is also applicable to the reverse case. ‘ 

FIG. 6 indicates another means for operating in the 
aforementioned manner the movable contact strips of 
the unit switch circuits included in the ?rst and second 
key switch circuits of FIG. 2 in interlocking relation 
ship with selective depression of the keys on the 
melody and chord keyboards 11 and 21. There will now 
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6 
be described, for example, the arrangement of the first 
key switch circuit 311. The movable contact strips 61, 
to 61, of switches 60.‘ to 60. associated with and actu 
ated by the respective keys on the chord keyboard 21 
are grounded through relay coils 63, to 63‘ respectively 
driving the movable contact strips 41, to 41; of the cor 
responding unit switch circuits 3111 to 311, in FIG. 2. 
The normally open ?xed contacts 62, to 62, associated 
with said movable contact strips 61l to 61, are collec 
tively connected to the ground. The negative terminal 
of a DC. source 675 is grounded, and the positive ter 
minal thereof is connected to the other sides of the 
relay coils through a normally open switch ‘64 which is' 
to be closed prior to performance when ensemble per 
formance is required. Every relay is provided with unit 
switches (each consisting of the movable contact strip 
41,-, the normally open ?xed contact 42, and the nor 
mally closed ?xed contact 43,) for the same named 
tones in different octaves, the switches being con 
nected one after another in a manner shown in the 
block 31 l in FIG. 2. i 

This circuit arrangement causes only those of the 
switches which correspond to the depressed keys on 
the chord keyboard 21‘ to be selectively closed so as to 
be connected to the DC. source 65, and in con 
sequence only those of the relay coils 631 to 63,- which 
correspond to said closed switches to be also selectively 
energized, with the remaining relay coils kept deener 
gized. Accordingly, operation of the unit switch circuits 
311, to 311,- can be controlled in the same manner as 
shown in FIG. 3A. 

FIG. 7 is a schematic circuit arrangement of the first 
key switch circuit constituting the main part of an auto 
matic ensemble device according to another embodi 
ment of this invention for a keyboard electronic musi 
cal instrument. The embodiment of FIG. 7 has a 
latching selector 70 disposed between the movable 
contact strips 611 to 61; and the relay coils 631 to 63,-. 
This latching selector 70 so acts as to cause the relay 
coils 631 to 63, to have a self-holding function so as to 
keep themselves selectively energized until there is 
depressed another combination of those keys on the 
chord keyboard 21 which correspond to the musical 
notes constituting other chord tones to be played next 
time, even though key depression is released after the 
relay coils ‘631 to 63i are selectively energized at the 
time of chord performance. 1 

FIG. is a concrete circuit arrangement of the 
latching selector 70 of FIG. 7. For each of the relay 
coils 631, 632 . . . 63,‘. . . there are provided bistable ?ip 
?op circuits 7011 to 701, each having two transistors as 
TR“ — TRlg, TRzl ~'- TR22 . . . TR“ —‘TRi2 . . . . The col 

lectors of the transistors TR“, TR2l . . . TR,1 . . . each 

constituting one unit of the aforementioned groups are 
connected to the corresponding relay coils '63, to 631 
and the collectors of the TRm, TR22 . . . TRiz . . . each 

constituting the other unit of I the aforementioned 
groups are connected to the D.C. source 65 through 
the corresponding resistors RC1, RC2 . . . Rci . . . . The 

emitters of the former transistors TR", TR“ . . . TR“ . . 
. are collectively grounded through a common choke 
coil L and the emitters of the latter transistors TR", 
TR22 . . . TR“ . . . are directly grounded. The bases of 

said latter transistors TRm, TR22 . . . TRiZ . . . are con 

nected to the movable contact strips 611, 612 . . . 61,- . . . 
of the corresponding switches 22‘, 222 . . . 221 . . . . 
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The above-mentioned bistable ?ip-?op circuits 7011 
to 701, are so designed that when the corresponding 
switches 60, to 60, are opened, that is, under a normal 
condition in which there are not depressed the cor~ 
responding keys on the chord keyboard 21, the latter 
transistors TR“ to TRiz are turned on and the former 
transistors TR" to TR“ are turned off and that when 
there are selectively closed said switches 601 to 60, in 
interlocking relationship with the depressed keys, the 
bistable ?ip-?op circuits corresponding to the closed 

( switches present reversed conditions, causing the latter 
transistors TR“ to TR,-2 to be turned off and the former 
transistors TRn to TR,1 to be turned on. 
With a ?rst key switch circuit 311 constructed as 

described above with ‘addition of a latching selector 
701, when there are selectively closed the switches 60, 
in interlocking relationship with selective depression of 
a combination of those of the keys on the chord 
keyboard 21 which correspond to the musical notes 
constituting the chord tones to be played, then the flip 
flop circuits corresponding to the closed switches 
present reversed conditions, causing either group of 
transistors to be turned on and the other group to be 

20 

turned off. Therefore, there is selectively supplied ex— 2 
citing current from the DC. source 65 to energize 
those relay coils alone which correspond to the closed 
switches. As a result, only the movable contact strips of 
those of the 'unit switch circuits of the ?rst key switch 
circuit 311, 312 or 313 ofFlG. 2, 5A or 5B which cor 
respond to the energized relay coils are changed over 
from the normally open ?xed contacts to the normally 
closed ‘contacts. If, at this time, there is selectively 
depressed one of the keys on the melody keyboard 11 
for desired melody performance, then it is possible 
simultaneously to play an ensemble tone whose pitch is 
differentiated in a predetermined degree from that of 
said melody tone. 

With the ?ip-?op circuits 7011 to 701,, selective clo 
sure of the switches 22 so reverse the circuit condition 
that either group of transistors is charged over from the 
ON to the OFF state and the other group from the OFF 
to the ON state. During the period of said shifting, 
there is induced voltage across both ends of the choke 
coil L. The induced voltage still remains even after key 
depression is released. Accordingly, the ?ip-?op cir 
cuits 7011 to 701,- so act as to cause the corresponding 
exciting coils 631 to 631 to have a self-holding function 
so as to keep themselves selectively energized, and can 
continue, even after release of the depressed chord 
keys, the production of ensemble tones well matched 
with the chord tones to be played and having musical 
notes whose pitches are differentiated in a predeter 
mined degree from those of the melody tones to be 
played. 
When there is depressed a different set of predeter~ 

mined combination chord keys where it is desired to 
play another chord performance and the corresponding 
switches 60,- are closed,ythen the ?ip-?op circuits cor 
responding to the closed switches present reversed con 
ditions as described above, causing the corresponding 
relay coils to be selectively energized and a counter 
spike having an opposite polarity to the aforesaid in 
duced voltage to be generated across both ends of the 
choke coil L. As a result, the ?ip-?op circuits which 
have kept energized the relay coils corresponding to 
the chord tones already played reverse their conditions 
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8 
a second time to be brought back to the state when 
there is not played any chord performance, causing 
either group of transistors to be changed over from the 
ON to the OFF condition and the other group from the 
OFF to the ON condition, thereby stabilizing the entire 
apparatus. Therefore, the circuit arrangement of FIG. 8 
always enables an ensemble performance correspond 
ing to a freshly selected chord to be played exactly in 
the same manner as in the preceding embodiments 
without any obstruction. 

Referring to FIG. 8, the capacitor C connected 
between both ends of the DC. source 65 is a 
decoupling type intended to minimize objectionable 
momentary variations occurring in the voltage of said 
D.C. source when the ?ip-flop circuits 701, to 701, are 
switched as described above. 
What is claimed is: 
1. in combination with a keyboard electronic musical 

instrument of the type having a plurality of tone 
generators and melody and chord sections and melody 
and chord keys, an automatic ensemble section com 
prising: 

a ?rst key switch circuit interconnected with said 
chord keys and operative in response to depression 
of chord keys to establish connections to tone 
generators equal in number to the number of tones 
in the chord and having the same letter designa 
tion; and, 

a second key switch circuit interconnected with said 
melody keys and said ?rst key switch circuit and 
operative in response to depression of said melody 
keys to select one of said tone generators con 
nected to said ?rst key switch circuit by said chord 
section; 

whereby upon simultaneous depression of keys in 
said chord and melody sections, an ensemble tone 
in addition to the chord and melody tones is auto~ 

' matically produced, said ensemble tone being al 
ways of the same letter designation as one of the 
tones produced by said chord section and always 
differing in pitch with and being in harmony with 
the tones produced by said melody section. 

2. The combination de?ned by claim 1 in which said 
?rst key switch circuit includes a plurality of ?xed con 
tacts connected to said tone generators, a second plu 
rality of ?xed contacts connected to said second key 
switch circuit and a plurality of movable switch mem~ 
bers for bridging corresponding ones of said ?xed con 
tacts in response to depression of said chord keys, said 
movable switch members normally connecting said 
second plurality of contacts together. 

3. The combination de?ned by claim 2 in which said 
second key switch circuit includes a plurality of nor 
mally open switches selectively closed by depression of 
said melody keys and connected to said movable switch 
members of said ?rst key switch circuit. 

4. The combination de?ned by claim 1 including a 
plurality of relay coils connected to be energized by 
depression of said keys, said coils controlling said first 
and second key switch circuits. 

5.. The combination de?ned by claim 4 including 
latching means operative upon depression of said chord 
keys for holding said relay coils energized until a suc 
ceeding chord is played. 
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6. The combination de?ned by claim 5 in which said 
latching means comprises a plurality of ?ip-?op cir 
cuits. 

* * 
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