
United States Patent 1191 1111 3,813,472 
Hirano [45] May 28, 1974 

[54] ELECTRONIC MUSICAL INSTRUMENT Primary Examiner-Richard B. Wilkinson 
WITH RHYTHM SELECTION PULSE Assistant Examiner—Stanley J. Witkowski 
GENERATOR Attorney, Agent, or Firm-Kemon, Palmer & 

[75] Inventor: Katsuhiko Hirano, Shizuoka, Japan Estabrook 

[73] Assignee: Nippon Gakki Seizo Kabushiki [57] ABSTRACT 
Kalsha, Hamamatsu-sh1, Japan _ _ _ ' 

_ An electromc musical instrument for automatlcally 
[22] Flledi Aug‘ 17, 1972 changeing tone colors of musical sounds comprises a 
[211 App]. No‘: 281,561 plurality of tone color formation circuits for providing 

different tone colors to a tone signal selectively de 
_ _ _ _ _ rived from tone generators in response to operation of 

[301 Forelgn Apphcatlon Prwmy Data a keyboard and a switch circuit having switching ele 
Aug. 20, 1971 ‘Japan .............................. .. 46-62980 ments for receiving the differently tone-colored signals 

respectively. The switch elements are rendered con 
[52] US. Cl. ........................... .. 84/ 1.03, 84/D1G. 12 ductive to pass the tone signals therethrough in a pre 
[51] Int. Cl. ........................................... .. G1011 1/00 selected order in response to control signals which are 
[58] Field of Search ....... .. 84/ 1.01, 1.03, 1.17, 1.24, recorded on one channel of a two-channel recording 

84/DIG. 22, 1.13, 1.26, DIG. 12 medium such as a stereophonic disk or tape. The 
other channel of the recording medium is recorded 

[56] References Cited ' with musican information adapted to accompany a 
UNITED STATES PATENTS melody performance to be carried out by a player with 

3,546,355 12/1970 Maynard ............................ .. s4/1.03 the electronic musical instrument Tl‘e comm] Signals 
3,567,838 3/1971 Tennes et a1. .......... .. are'recorded 0" the recording medlum at $0 Proper 
3,585,891 6/1971 Schwartz et al. .................. .. 84/1.03 POSitiOns thereof that musical Sounds being Produced 
3,629,480 12/1971 Harris ............................. .. 84/ 1.03 by the electronic musical instrument are caused to be 
3,637,914 1/1972 Hiyama .............................. .. 84/1.03 varied at proper points of time in conformity with mel 
3,646,242 2/1972 Okamoto ........................... .. 84/l.03 Ody and accompaniment performanoe5_ The control 
3,760,088 9/1973 Nakada .............................. .. 84/l.03 signals may be utilized to Conn-0| rhythm Section 
3,763,305 10/1973 Nakada et al ...................... .. 84/l.03 Sounds in various ways. 
3,764,722 10/1973 Southard ............................ .. 84]].03 

1 Claim, 4 Drawing Figures 

CLOCK 5| 

61 RESET clRcplT 5‘2 COUN‘TER 

hi: 1 Draw‘: )i:{ 111*: Hit-K 

"2V RHYTHM PATTERN 
RHYTHM ON/OFF 62 R65 PULSE GEN. ~53 

RHYTHM 
PREAMP }_°g(|)gJE9L _| m SELECTING I:- L ______ __ 

n DETECTOR E‘ TONE E #355 :§§____ NRHYTHM 
a 2% 59 @9 m I Hi [5 set-Ester‘ 

‘ °___ 11166 1__4___ - 54 

DIFFERENTIATOR gg?gussloN 1F 57 TONE 

63 lc??i’?o t E ______ W i % §$§§z§§f91$10~ 
N GEN. T 

____ __ PERCUSSION 

TONE 

BGEN‘S 

OUTPUT 



PATENTEBIIII 28 1974 3 , 8 13,472 
MET 1 0F 3 

i5‘ 152 153‘ 16C] 
TONE TONE KEYBOARD ;, 

GENERATORS T SECTION gPt-ggém 
2O 

TONE ~14 i780 1? OUTPUT 
COLORING 2/ x —— ? 
FILTER 4% 21 

180 \ 
TONE g4 
COLORING ,z 
FILTER 

IGb 
I5 

2’ 
I 22~18b 

cONTROL J60 
sIGNAL . g 
OETEcTOR MTG 

s1 
k 

22 §/ 

S ' )2‘I8c STEREOPHONIC 
DISK OR TAPE 

. REPRODUCER 

2_3_> 24 
I ( 

CH2 L I’/./I 4 I ‘A! A 







3,813,472 
1 

ELECTRONIC MUSICAL INSTRUMENT WITH 
RHYTHM SELECTION PULSE GENERATOR 

BACKGROUND OF THE INVENTION 

This invention relates to an electronic musical instru 
ment and more particularly to an electronic musical in 
strument capable of automatically changing tone colors 
of musical sounds or controlling rhythm accompani 
ment section sounds in various ways in accordance with 
advance of a performance effected by a player. 
With a conventionally designed electronic musical 

instrument, tone colors of musical sounds being pro 
duced are caused to be varied by operation of manual 
preset switches and the like by a player during a per 
formance. In order to provide rhythm effects to a per 
formance of an electronic musical instrument, there is 
utilized an automatic rhythm performance apparatus 
which may be incorporated into the electronic musical 
instrument or separately provided therefrom. In this 
case. the player must operate manual switches ar 
ranged on the automatic rhythm performance appara 
tus to control rhythm sounds in generation thereof, 
rhythm patterns or tone colors associated therewith in 
dependently of operation of a manual keyboard of the 
electronic musical instrument. As mentioned above, 
since it is necessary for a player to operate many 
switches in addition to operation of a keyboard of an 
electronic musical instrument to carry out an effective 
performance, an extremely high technique is required 
to play the electronic musical instrument. 

It is an object of the present invention to provide an 
electronic musical instrument in which a player can 
carry out effective performances without operation of 
many switches. 

It is another object to provide an electronic musical 
instrument capable of automatically changing tone col 
ors of musical sounds, or controlling rhythm sounds in 
generation thereof, rhythm patterns or tone colors as 
sociated therewith in response to external control sig 
nals. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention 
there is provided an electronic musical instrument 
comprising: tone generators; a keyboard section cou 
pled to the tone generators for selectively drawing out 
tone signals from the tone generators; a plurality of 
tone color formation means coupled to the keyboard 
section for providing different tone colors to the tone 
signals selectively drawn out from the tone generators; 
a switching circuit coupled to said plural tone color for 
mation means and having switching elements‘for re 
ceiving the differently tone~colored signals respec 
tively, the switching elements being sequentially en 
abled in response to control signals from a control sig 
nal source to pass the differently tone-colored signals 
therethrough in a preselected order. 

In accordance with the present invention there is 
used a two-channel recording medium such as a stereo 
phonic disk or tape. The control signals are recorded 
on one channel of the recording medium and the other 
channel of the recording medium is recorded with mu 
sical information which may be adapted to accompany 
a melody performance to be carried out by the elec 
tronic musical instrument. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a block diagram of an electronic 
musical instrument embodying the present invention; 
FIG. 2 is a two-track magnetic tape as a two-channel 

recording medium utilized in the present invention; 
FIG. 3 shows especially circuit diagrams of control 

signal detector and preset switching circuit shown in 
FIG. 1; and 
FIG. 4 shows another embodiment of the present in 

vention wherein control signals are utilized to control 
rhythm sounds. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1, tone signals from tone gen 
erators 11 are selectively fed through a keyboard sec 
tion 12 of an electronic musical instrument to a plural 
ity of, for example, ?rst, second and third tone coloring 
?lters 13, 14 and 15. The output signals of the tone col 
oring ?lters l3, l4 and 15 are mixed through tone vol 
umes (variable resistors for volume control) 16a, 17a 
and 18a to produce a ?rst musical tone signal. Further, 
the output signals of the tone coloring ?lters 13, 14 and 
15 are mixed through two sets of tone volumes 16b, 17b 
and 18b and 16c, 17c and 180 to produce second and 
third musical tone signals, respectively. By adjusting 
the respective tone volumes, the ?rst, second and third 
musical tone signals are permitted to have different 
tone colors from each other. The ?rst through third 
musical tone signals are selectively conducted through 
a preset switching circuit 19 to an ampli?er 20 which 
is followed by a loud speaker (not shown) through a 
terminal 21. 
The preset switching circuit 19 mentioned above is 

controlled by control signals from a multi-channel 
(such as stereophonic) reproducer 22 which repro 
duces simultaneously two or more channel signals from 
a multi-channel recording medium such as a stereo 
phonic disk or tape. For example, a magnetic tape 23 
as the multi-channel recording medium has, as shown 
in FIG. 2, at least two tracks 24 and 25, the ?rst track 
24 of which being recorded with musical information 
adapted to accompany a melody performance to be 
carried out by the electronic musical instrument, and 
the second track 25 of which being recorded with the 
control signals designated at A and B. The control sig 
nals may be recorded on the second track 25 of the 
magnetic tape 23 at proper positions, for example, at 
positions corresponding to boundary portions between 
respective musical phrases of musical information re 
corded on the ?rst track 24 of the tape 23. 
The reproduced control signals from the reproducer 

22 are detected by a detector 26, and the preset switch 
ing circuit 19 is controlled by the control signals so as 
to select the ?rst musical tone signal in accordance 
with the ?rst control signal A, for example, and the sec 
ond musical tone signal with the second control signal 
B. 
With the electronic musical instrument constructed 

as mentioned above, a player operates a keyboard to 
play the electronic musical instrument in accordance 
with accompaniments reproduced from the first track 
24 of the tape 23 by the reproducer 22. At the same 
time, in accordance with advance of the melody and 
accompaniment performances, the control signals are 
fed to the preset switching circuit 19 from the repro 
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ducer 22 through the detector 26 to automatically 
change the tone colors of musical sounds being pro 
duced by the electronic musical instrument. 
With reference to FIG. 3 there will now be discussed 

in more detail the preset switching circuit 19 and con 
trol signal detector 26 of FIG. 1. The reproducer 22 
comprises a well known pickup or head assembly 30 for 
reproducing stereophonic disks or tapes. The ?rst and 
second reproduced outputs from the pickup or head 
assembly 30 are supplied to ?rst and second preampli? 
ers 31 and 32 respectively. The ?rst reproduced output 
corresponds to the musical information recorded on 
the ?rst channel 24 of the tape 23 and the second re 
produced output to the control signals recorded on the 
second channel 25. Accordingly, the output signals of 
the preampli?er are supplied to the control signal de 
tector 26 which comprises an ampli?er 33 and a 
Schmitt circuit 34 following thereafter. The Schmitt 
circuit 34 produces an output when the output level of 
the ampli?er 33 reaches the threshold level of the 
Schmitt circuit. 
The preset switching circuit 19 comprises two cas 

cade-connected ?ip-?op circuits 35 and 36 and the ?rst 
one 35 ofwhich being connected to receive theoutput 
of the Schmitt circuit 34. Output leads a, b, c and d of 
the respective ?ip-?op circuits 35 and 36 are coupled 
to two-input AND circuits 37, 38 and 39 with predeter 

25 

mined selective combinations of respective outputs of ' 
the flip-?op circuits 35 and 36. Thus, the AND circuits 
37, 38 and 39 produce positively going sequential 
pulses 37A, 38A and 39A, the widths of which are 
equal to time intervals between control signals re 
corded on the recording medium. 
There are disposed between input terminals 43, 44 

and 45 receiving the ?rst, second and third musical 
tone signals respectively and an output terminal 46 of 

I the preset switching circuit 19 ?eld effect transistors of 
switching elements 40, 41 and 42 the gates or control 
electrodes of which receive the enabling signals 37A, 
38A and 39A from the AND circuits 37, 38 and 39 re 
spectively. 
The operation of the preset switching circuit 19 

shown in FIG. 3 is as follows: 
Upon reproduction of the ?rst control signal A, for 

example, recorded on the recording medium 23 shown 
in FIG. 2 by means of the pickup or head assembly 30 
the Schmitt circuit 34 included in the control signal de 
tector 26 produces an output which in turn reverses the 
state of the ?ip-?op circuit 35. The reversed state of 
the ?ip-?op circuit 35 is maintained until the next con 
trol signal B is reproduced. 

In accordance with the states of the ?ip-?op circuits 
35 and 36, the AND circuit 37, for example, produces 
an output signal 37A to render the corresponding 
switching element 40 conductive. As a result, the ?rst 
tone signal supplied to the input terminal 43 is fed to 
the output terminal 46. Next, upon reproduction of the 
control signal B, the AND circuit 38, for example, pro 
duces an output signal 38A to feed the second tone sig 
nal from the input terminal 44 to the output termianl 
46. In this case, since the AND circuit 37 has ceased to 
produce the output signal 37A, the ?rst tone signal is 
not conducted to the output terminal 46. In such man 
ner as mentioned above, the ?rst, second and third tone 
signals are sequentially drawn out at the output termi 
nal 46. It should be noted that, after the third tone sig 
nal has been drawn out, there will exist a period of time 
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wherein all the switching elements 40, 41 and 42 are 
simultaneously rendered nonconductive so that none of 
the tone signals is drawn out at the output terminal 46. 
This can be used as a pause period. This pause, how 
ever, can be prevented by recording on the recording 
medium a control signal immediately behind the con 
trol signal by which the passage of the third tone signal 
from the input terminal 45 to the output terminal 46 is 
caused to be stopped. That is to say, by rendering the 
simultaneously nonconducting period of all the switch 
ing elements 40, 41 and 42 extremely short, it becomes 
possible to render the switching elements 42 and 40 
conductive substantially in succession. 
The accompaniment signals reproduced from the re 

cording medium by means of the pickup or head assem 
bly 30 may be applied through the preampli?er 31 to 
an ampli?er and in turn a loud speaker (not shown) as 
sociated with the reproducer 22, but may be otherwise 
mixed with the tone signals from the preset switching 
circuit 19 as shown. 
The reference numeral 47 is a switch to reset both 

the ?ip-?op circuits 35 and 36, which is used by a 
player after play of a composition to prepare for per 
formance of a next composition. 
FIG. 4 shows a block diagram of another embodi 

ment of the present invention which is applied to the 
automatic rhythm playing apparatus. In FIG. 4, clock 
pulses from a clock pulse generator 51 are applied to 
a counter 52 including a plurality of cascade-connected 
?ip-?op circuits. Two output leads of the respective 
?ip-?op circuits of the counter 52 are coupled to a well 
known rhythm pattern pulse generator 53 which in 
cludes AND circuits for producing a plurality of se 
quential pulses in accordance with outputs of the flip 
flop circuits in the counter 52, and a matrix circuit for 
producing a plurality of rhythm signals each having a 
preselected rhythm pattern with selective combinations 
of the sequential pulses. The rhythm signals from the 
rhythm pattern pulse generator 53 are respectively 
coupled to input terminals of a rhythm selection circuit 
54 which has a common output terminal. The rhythm 
sleection circuit 54 comprises a plurality of switching 
elements or ?eld effect transistors 55 connected be 
tween the respective input terminals and the common 
output termianl. The output terminal of the rhythm se 
lection circuit 54 is connected to a single input terminal 
of a tone generator cancellation circuit 56 having mul 
tiple output terminals. There are disposed switching el 
ements or ?eld effect transistors 57 between the single 
input terminal and the respective output terminals of 
the tone generator cancellation circuit 56. The output 
terminals of the tone generator cancellation circuit 56 
are respectively coupled to input terminals of percus 
sion tone generators 58 producing tone signals of per 
cussion instruments such as cymbals, maracas, claves 
and drums when activated by output signals of the tone 
generator cancellation circuit 56. 
The control signals reproduced from the recording 

medium are supplied through the preampli?er 32 and 
detector 26 to a differentiator 59, output signals of 
which are selectively supplied to a reset circuit 61, a 
rhythm selecting pulse generator 62 or a precussion 
tone generator cancelling pulse generator 63 through 
a manual single-pole triple-throw switch 60. ' 
The reset circuit 61 includes a ?ip-?op circuit 64, 

output of which is coupled to the respective ?ip-?op 
circuits of the counter 52. 
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The rhythm selecting pulse generator 62 produces, in 
response to the output signals of the differentiator 59, 
positively going sequential pulses 65 for rendering con 
ductive the switching elements 55 in the rhythm selec 
tion circuit 54 respectively. The precussion tone gener 
ator cancelling pulse generator 63 produces, in re 
sponse to the output signals of the differentiator 59, 
negatively going sequential pulses 66 for rendering 
nonconductive the switching elements 57 in the tone 
generator cancellation circuit 56 respectively. 
There will now be described the operation of the 

electronic musical instrument shown in FIG. 4. Upon 
connection of the movable contact of the manual 
switch 60 to an upper ?xed contact termed as 
RHYTHM ON/OFF, the ?ip-?op circuit 64 reverses its 
state in response to the output signals of the differenti 
ator 59 every time a control signal is reproduced. Ac 
cordingly, the respective flip-?op circuits of the 
counter 52 are reset or set in accordance with the state 
of the ?ip-?op circuit 64 in the reset circuit 61. The 
counter 52 counts the clock pulses from the clock pulse 
generator 51 when ‘the respective flip-?op circuits 
thereof are set so that the rhythm pattern pulse genera 
tor 53 produces the rhythm pattern pulses or rhythm 
signals at the respective output leads thereof. One of 
these rhythm signals having differentrhythm patterns 
from each other is fed to the tone generator cancella 
tion circuit 56 through a single conducting one of the 
switching elements 55 in the rhythm selection circuit 
54. In the tone generator cancellation circuit 56, the 
switching elements 57 are conducted except one so 
that the rhythm signal from the rhythm selection circuit 
54 is supplied through the conducting switching ele 
ments 57 to the precussion tone generators 58 con 
nected thereto, to thereby obtain a plurality of precus 
sion sounds with an identical rhythm pattern. 
Next, when the movable contact of the manual 

switch 60 is connected to a middle ?xed contact 
termed as RHYTHM SELECTION the output signals 
of the differentiator 59 are supplied to the rhythm se 
lecting pulse generator 62 which comprises a plurality 
of cascade-connected ?ip-?op circuits and AND cir 
cuit like the preset switching circuit 19 shown in FIG. 
3. in the absence of the output signals from the differ 
entiator 59, that is, when the movable contact of the 
switch 60 is not connected to the middle ?xed contact, 
the rhythm selecting pulse generator 62 produces one 
positively going pulse at an output terminal thereof in 
accordance with the states of the respective ?ip-?op 
circuits to thereby render only one of the switching ele 
ments 55 conductive. Upon successive reception of the 
output signals from the differentiator 59, the rhythm 
selecting pulse generator 62 generates positively going 
sequential pulses at the output leads thereof so that the 
switching elements 55 of the rhythm selection circuit 
54 are rendered conductive sequentially whereby re 
spective ones of predetermined rhythm patterns are se 
quentially selected. 
Where the movable contact of the manual switch 60 

is connected to a lower ?xed contact termed as TONE 
GENERATOR SELECTION. the precussion tone gen 
erator cancelling pulse generator 63 produces nega 
tively going pulses 66 sequentially at the output leads 
thereof. The switching elements 57 of the tone genera 
tor cancellation circuit 56 are sequentially rendered 
nonconductive by the negatively going pulses 66 so that 
the percussion tone generators 58 are sequentially can 
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6 
celled in such a manner that only one of the percussion 
tone generators which have heretofore been energized 
is deenergized and the remaining one percussion tone 
generator which has heretofore been deenergized is en 
ergized. The percussion tone generator cancelling 
pulse generator 63 includes a plurality of cascade 
connected ?ip-?op circuits and AND circuits which are 
constructed so as to produce the negatively going 
pulses. in case the cancelling pulse generator 63 re 
ceives no output signals from the differentiator, one 
negatively going pulse is generated in accordance with 
the states of the respective ?ip-?op circuits included 
therein to disable only the corresponding one of the 
switching elements 57 in the tone generator cancella 
tion circuit 56. it will be appreciated that where the 
cancellation pulse generator 63 produces positively 
going pulses like the rhythm selecting pulse generator 
62, then the percussion tone generators are selectively 
energized one by one. 
What is claimed is: 
1. An electronic musical instrument comprising: 
a clock pulse generator; 
a counrer connected to receive clock pulses from 

said clock pulse generator, said counter having a 
plurality of ?ip-?op circuits; 

a rhythm pattern pulse generator connected to re 
ceive output signals from the respective ?ip-?op 
circuits in said counter for producing a plurality of 
rhythm signals each having a predetermined 
rhythm pattern; 

a rhythm selection circuit including a plurality of 
input terminals connected to receive said plurality 
of said rhythm signals respectively, an output ter 
minal, and switching elements connected between 
said output terminal and said respective input ter 
minals; 

a tone generator cancellation circuit having an input 
terminal connected to said output terminal of said 
rhythm selection circuit, a plurality of output ter 
minals, and switching elements connected between 
said input terminal and said respective output ter 
minals; 

percussion tone generators connected to said output 
terminals of said tone generator cancellation cir 
cuit respectively; 

a reset circuit having a ?ip-?op circuit an output of 
which is coupled to the respective ?ip-?op circuits 
in said counter, said reset circuit setting or reset 
ting the respective ?ip-?op circuits in said counter 
in response to control signals from an external con 
trol signal source; 

a rhythm selecting pulse generator for producing se 
quentially pulses in response to said control signals, 
each of said sequential pulses being applied to each 
of said switching elements in said rhythm selection 
circuit to render said switching elements conduc 
tive sequentially; 

a percussion tone generator cancelling pulse genera 
tor for producing sequential pulses in response to 
said control signals, each of said sequential pulses 
being applied to each of said switching elements in 
said tone generator cancellation circuit to render 
said switching elements nonconductive sequen 
tially; and I 

a manual switch connected to receive said control 
signals from said external control signal source for 
selectively supplying said control signals to said 
reset circuit, rhythm selecting pulse generator and 
said percussion tone generator cancelling pulse 
generator. 

‘k * * lll * 


