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A sound indication of the reference rhythm pattern is
generated by way of a repetition of the reference
rhythm pattern unit responsive to the information con-
cerning the reference rhythm pattern read from the
reference rhythm storing memory and information con-
cerning a desired rhythm pattern is written into the
writable/readable rhythm storing memory through a
writing operation by an operator while the above de-
scribed sound of the reference rhythm pattern is re-
ferred to by the operator so that the information con-
cerning a desired rhythm pattern is read out in a syn-
chronized relation with the reference rhythm pattern.
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FIG .2A

(a)REF RHYTHM
(MUSICAL IMSTRUMENT A)

(b) RHYTHM BEING WRITTEN
(MUSICAL IMSTRUMENT B)

(c)RHYTHM BEING WRITTEN

(MUSICAL IMSTRUMENT C)

FIG .28B

ONE _MEASURE

(a) REF. RHYTHM
(MUSICAL IMSTRUMENT A)

(b)RHYTHM BEING WRITTEN
(MUSICAL IMSTRUMENT B)

(c)RHYTHM BEING WRITTEN
(MUSICAL IMSTRUMENT C)
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FIG . 4
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APPARATUS AND METHOD FOR WRITING
RHYTHM INFORMATION IN STORAGE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus and
method for writing information concerning a rhythm
pattern unit in a storage for generation of a rhythm by
way of a repetition of the rhythm pattern unit by an
electronic musical instrument. More specifically, the
present invention relates to an apparatus and method for
writing information concerning a desired kind of
rhythm pattern unit, with reference to an indication of a
basic rhythm pattern provided based on preloaded in-
formation, for generation of a desired kind of rhythm by
way of a repetition of the rhythm pattern unit by an
electronic musical instrument.

2. Description of the Prior Art :

An automatic accompaniment generation of a thythm
for adaptation to a music being performed responsive to
rhythm pattern information selected from several kinds
of rhythm pattern information stored in a storage has
been proposed, such as in an electronic musical instru-
ment, for the purpose of allowing for simultaneous per-
formance of a music by a performer with the generated
rhythm. To that end, a read only memory has been used
as such storage only for the purpose of reading rhythm
pattern information therefrom.

However, in order to generate a sound of a desired
kind of rhythm pattern selectively responsive to rhythm
pattern information of the desired kind among various
kinds of rhythm patterns preloaded in such memory, it
is necessary to provide different memories in order to
store information concerning various kinds of rhythm
patterns in such memories, which increases the cost of
the memories and thus the cost of an automatic thythm
generating apparatus.

On the other hand, there has been a desire by music
performers that such a unique rhythm pattern that has
not been stored in advance in such memory can be
stored as desired by themselves in such memory based
on their own composition or arrangement so that any of
their favorite rhythm patterns can be generated apart
from generation of rhythm patterns responsive to pre-
loaded information concerning various rhythm pat-
terns. The present invention achieves that purpose.

SUMMARY OF THE INVENTION

Briefly described, the present invention comprises a
reference rhythm storing memory having a plurality of
addresses for storing in advance, in an address sequence,
information concerning a reference rhythm pattern, and
a writable/readable rhythm storing memory having

addresses corresponding to the addresses of the refer- :

ence rhythm storing memory for allowing for writing/-
reading information concerning a desired rhythm pat-
tern unit. In writing information concerning a desired
rhythm pattern unit in the writable/readable rhythm
storing memory, an indication such as a sound of the
reference rhythm pattern is generated by way of a repe-
tition of the reference rhythm pattern unit responsive to
the information concerning the reference rhythm pat-
tern read from the reference rhythm storing memory
and information concerning a desired rhythm pattern is
entered into the writable/readable rhythm storing
memory through a writing operation by an operator
while the above described indication such as a sound of
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the reference rhythm pattern is referred to or listened to
by the operator so that the information concerning a
desired rhythm pattern is entered in a synchronized
relation with the reference rhythm pattern. Preferably,
a plurality of writable/readable rhythm storing memo-
ries are provided, each corresponding to a different
kind of musical instrument for generating a sound re-
sponsive to the rhythm pattern information of the corre-
sponding memory, so that synchronized generation of 2
sound of the reference rhythm pattern responsive to the
information in the reference rhythm storing memory
and/or a sound of the desired rhythm pattern respon-
sive to information in the writable/readable rhythm
storing memories can provide a mixed musical sound
corresponding to different musical instruments.

Therefore, a principal object of the present invention
is to provide an apparatus and method for writing infor-
mation concerning a rhythm pattern in a storage in an
electronic musical instrument, wherein information
concerning a desired rhythm pattern can be entered in a
storage with reference to an indication of a reference
rhythm pattern the information of which has been pre-
loaded.

Another object of the present invention is to provide
an apparatus and method for writing information con-
cerning a rhythm pattern in an electronic musical in-
strument, wherein information concerning a desired
rhythm pattern is written in a writable/readable mem-
ory in a rewritable manner by an operator.

A further object of the present invention is to provide
an apparatus and method for writing information con-
cerning a rhythm pattern in a storage in an electronic
musical instrument, wherein information of an in-
creased number of kinds of rhythm patterns can be
selectively loaded with a decreased cost.

Still a further object of the present invention is to
provide an apparatus and method for writing informa-
tion concerning a rhythm pattern in a storage in an
electronic musical instrument, wherein one writing
operation ensures that information concerning one note
being generated is written in a storage irrespective of
the length of the writing operation.

These objects and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a block diagram of one embodiment of
the inventive rhythm pattern writing apparatus;

FIGS. 2A and 2B each are an illustration showing the
musical characters of a reference rhythm pattern and
the musical characters of a rhythm pattern being desir-
ably stored for each of different kinds of rhythm pat-
terns;

FIG. 3 shows waveforms of electrical signals at vari-
ous portions in the FIG. 1 diagram;

FIGS. 4A and 4B show a block diagram of another
embodiment of the present invention;

FIG. 5 shows a block diagram of a further embodi-
ment of the present invention for use in writing informa-
tion concerning a rhythm pattern in accordance with
the present invention; and

FIG. 6 shows a flow chart for depicting a method for
writing information concerning a rhythm pattern in
accordance with the present invention.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a block diagram of one embodiment of
the inventive rhythm pattern writing apparatus. The
embodiment shown comprises a reference thythm pat-
tern storing memory 114 having a plurality of addresses
for storing in advance in an address sequence the infor-
mation concerning a reference rhythm pattern unit, and
a writable/readable rhythm pattern storing memory 12
having a plurality of addresses corresponding to the
addresses of the reference rhythm pattern storing mem-
ory 11a for allowing for selective writing and reading of
the information concerning a desired rhythm pattern
unit. The reference rhythm pattern storing memory
may comprise a read only memory, while the writable/-
readable rhythm pattern storing memory 126 may com-
prise a random access memory. Preferably the writa-
ble/readable rhythm pattern storing memory comprises
a plurality of random access memories 125 to 12z allot-
ted to a plurality of kinds of musical instruments for
generating different sound signals corresponding to the
respective musical instruments. An address counter 13
is provided coupled to the read only memory 11a and
the random access memories 125 to 12n for commonly
addressing the addresses of the memories. The address
counter 13 is connected to receive, as an initial reset
signal, a rise differentiated output of a differentiation
circuit 143 obtainable responsive to the output of a
flip-flop 142 of a toggle type or a T type, the storing
state of which is reversed upon depression of a start stop
command switch 141. The address counter 13 is further
supplied with, as a step command signal, an inverted
output of an inverter 153, which is connected to invert
a fall differentiated output of a fall differentiation circuit
152 connected to differentiate the fall of the output
pulse of a clock generator 151 which is adapted to gen-
erate a reference. clock signal. The above described
inverted output of the fall differentiated output of the
clock signals is also applied to a frequency divider 156
so that the inverted output is frequency divided by the
frequency division rate corresponding to the number of
addresses, say 48, of the memories for the purpose of
repetitively reading out the rhythm pattern unit infor-
mation stored in the read only memory 11g and the
random access memories 12b to 12n. The output of the
frequency divider 156 is applied to the address counter
13 as a signal for commanding a return to a head ad-
dress, or a repetition command signal. The embodiment
further comprises a memory selection switch 160 for
selecting any of the random access memories where the
information concerning a desired rhythm pattern unit is
written in a synchronized relation with the reference
rhythm pattern, a write command switch 161 for com-
manding a writing operation in response to depression
thereof, a flip-flop 162 adapted to be reset responsive to
each reference clock signal and to store a writing state
in response to depression of the write command switch
161, an inverter 163, and switches 16a to 16x for switch-
ing in a ganged fashion the read outputs of the read only
memory 11a and the random access memories 126 to
127 in a bit parallel fashion. AND gates 172 to 17n are
provided associated with the read only memory 11z and
the random access memories 126 to 12n, respectively,
for reading the data in the respective bit positions of the
addresses being addressed in synchronism with the ref-
erence clock signals, so that the outputs of the respec-
tive AND gates 17a to 17n are applied directly or

—

0

20

25

30

35

40

45

35

65

4

through OR gates 171 to 17m to tone generators 18a to
18 of a sound signal circuit 18. The tone generators 18
to 18n are adapted to be responsive to the input pulses
to generate the respective tone signals of the corre-
sponding sounds of the corresponding kinds of the musi-
cal instruments allotted to the respective memories. The
outputs of the respective tone generators are mixed and
the mixed output is amplified by an amplifier 191 and is
applied to a speaker 192, where the mixed output is
transduced to a sound.

FIG. 2A is an illustration showing the musical char-
acters of a samba rhythm by way of an example of a
desired rhythm pattern unit which is to be written in a
random access memory in accordance with the present
invention, wherein the illustration (a) shows the musical
characters of the reference rhythm pattern unit stored
in advance in the read only memory 11a, the illustration
(b) shows the musical characters of a desired rhythm
pattern unit that an operator desires to write in the
random access memory 12b, and the illustration (c)
shows the musical characters of a desired vhythm pat-
tern unit that an operator desires to write in the random
access memory 12¢. The read only memory 1la is
adapted to store a rhythm pattern unit which is to be
generated by a given kind of musical instrument, say the
musical instrument A, the random access memory 125 is
adapted to store a rhythm pattern unit which is to be
generated by another kind of musical instrument, say
the musical instrument B, and the random access mem-
ory 12¢ is adapted to store a rhythm pattern unit of a
further kind of musical instrument, say the musical in-
strument C.

FIG. 2B is an illustration showing the musical charac-
ters of a slow rock rhythm by way of another example
of a desired rhythm pattern unit being generated in
accordance with the present invention, wherein the
illustration (a) shows the musical characters of a refer-
ence rhythm pattern unit for the musical instrument A
which is to be stored in advance in the read only mem-
ory 11a, the illustration (b) shows the musical charac-
ters of a desired rhythm pattern unit for the musical
instrument B which is to be stored in the random access
memory 125, and the illustration (c) shows the musical
characters of a desired rhythm pattern unit for the musi-
cal instrument C which is to be stored in the random
access memory 12¢.

‘Table 1 shows the logical states of the information
concerning a reference rhythm pattern unit being stored
in:advance in the read only memory 11a, wherein the
abscissa indicates the kind of rhythm pattern and the
ordinate indicates the address number. Referring to
Table 1, the logical states of the information concerning
the samba rhythm are shown in the first bit position of
the respective addresses by way of an example of the
reference rhythm pattern unit. More specifically, the
logic one in the Table represents a note being generated,
while the logic zero in the Table represents a note being
not generated. In order to store the rhythm pattern units
of various kinds of the rhythms in the above described
read memory 11a, a scheme is employed to generate a
minimum note element common to the various kinds of
the rhythm pattern units, for example one note of a
group of three notes of a three-divided eighth note, by
allotting the number of sixth addresses to a quarter note,
so that a samba rhythm in two measures is stored in
forty-eight addresses Nos. 0 to 47 for a four-quarter
measure, for example. Therefore, in case where a group
of eighth notes continuing for two measures is stored,
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the reference rhythm pattern unit shown in FIG. 2A is
stored such that thé logic one is loaded at the head
address, i.e, the address No..0 and every third address
while the loglc Zero is loaded in the remaining ad-
dresses, whefeby the reference rhythm pattern of the 5

samba rhythm bemg generated by the musrcal instru-
ment A is stored

The logrcal states of the 1nformat10n concerning the -
reference rhythm pattern unit of the slow rock rhythm

shown in FIG. 2B as stpred in the read only memory 10,

114 are shown.in the' second bit position of the respec-
tive addresses in Table L. "More" specrﬁcally, the logic
one is loaded ini the head address, i.e. the address No. 0"
and the loglcs zero and one are ‘alternately loaded in

further addrésseés,’ whereby the reference rhythm pat- 15
" the read only memory 11z and the random access mem-

tern unit of the slow tock rhythm bemg generated by
the musical mstrument A is loaded as a group of three
notes of a, three-drvrded fourth note.

Table 2 shows ‘the logrcal states of the mformatron

concerning various kinds of rhythm pattern units being 20

generated by the musical instrument B stored in accor-
dance with the" present invention, wherein the 10g1ca1
state pattern in the fi fst bit position of the respective’
addresses . represents, in an address_sequence, a samba

rhythm, the 10g1ca1 state’ pattern in the second bit posi- 25,

tion'of the respectrve addresses represents, in an address
sequence, a slow rock rhytlim, and so on. Similarly,
Table 3’ shows the logical states of the information con-
cerning various kinds of rhythm pattern units, bemg

generated by the mus1ca1 mstrument C stored in accor- 30

dance with the present ‘inverition, wherein the logical
state pattern at the first bit position of the respective
addresses represents, in an address sequence, a samba,
rhythm, the’ logrcal state pattem 4t the second blt posi-
tion of the'i resp
sequence, a'slo rock ‘rhythm, and so on.

FIG. 3 shows wayeforms of electrical signals at van-
ous portlons in the FIG. 1 embodiment for explanatron
of an operation of the FIG. 1 embodiment, particularly
for explanatlon ‘of an Operation of the FIG. 1 embodi- 40
ment when the mformatlon concemmg a rhythm pat-
tern unit for the’ muswal instrument A is written in the
memory with reference toa sound indication of the’
reference rhythm pattem ~of the musical instrument A
shown in FIG. 2A. ‘

Referring now to FIGS 1, 2A and 3 and Tables 1 and
2, an operatron of the embodiment when the informa-
tion concermng a rhythm pattern unit for the ‘musical
instrument B is writtén in the random access memory

125 will be described in the followmg An operator first 50

operates the memory selection switch 160 to select the
random access memory 12b and then depresses the start
stop command switch 141. The operator further turns
the switches 16a to 161 to a desired kind of reference

rhythm pattem, say samba, O 'that the bit position of the 55.

read only memory } 114 and the random access memories
12b.to 12n, say to the first bit position. Assuming that
the random access memories 125 to. 12n each comprise
a onebit memory, then the sw1tches 165 to 16n can be

dispensed with. The storing state of the toggle type 60

flip-flop 142 is teversed responsive to depression of the

. . start stop command switch 141, so that the toggle type

ﬂ1p flop 142 provrdes the high level output a, as shown,
in FIG. 3(a) The rise of the high level output signal a is

dlfferentlated by the rise. differentiation circuit 143 and 65

"the 1 rise dlfferentlated output s, apphed to the address
counter 13.to mmally reset the same, i.€. the count value

o ’m the address counter 13 correspondmg to the address

4,217,805,

addresses represents, in an address 35

45
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number of the memories is reset. The hlgh level output
s1gna1 aof the toggle type fllp-ﬂop 142 is also applied to

 the clock generator 151 to enable the same. As a result,

the clock generator 151 generates during the period of
the above described’ hlgh level. output signal a a refer-

* ence clock signal b, as shown in FIG. 3(b),. the fre-

quency of which is selected through adJustment of a
tempo_adjusting variable resistor 154, The rise of the
reference clock signal b is differentiated by the rise

'dlfferentlatlon circuit 155 to provide a first reference
’ clock signal, réferred to as a clock d hereinafter, which

is apphed to the AND gates 17a to 17» as one input of
each of the gates. Since the count value or the address
number in the address counter 13 is zero at that time, the
address counter 13 serves to select the address No. 0 of

ories 12b to 12n, as shown in FIG. 3(¢). Accordingly,
the logic one stored in the first bit’ posmon of the ad-
dress No. 0 of the read only memory 114 is read out by
way of the reference rhythm information f and the read
output is applied to the other input of the AND gate
17a. Therefore, the AND gates 17a provides a reference
rhythm pulse g, as shown in FIG. 3(g), which is applied
to the tone generator 182 as a tone generate enabling
signal, so that a sound signal of the musical instrument
A is generatéd. The sound signal of the musical instru-
ment A thus obtained by the tone generator 18 is am-
plified by the amplifier 171 and is transduced to a sound
of the musical instrument A by the speaker 192. At the
same time, the operator or a performer depresses the
write command switch 161 in order to write the infor-
mation concerning a rhythm pattern of the musical
instrument B by way of a quarter note. The output
signal of the write command switch 161 is inverted by
the inverter 163 to provide a signal h, as shown in FIG.
3(%), which is apphed to the flip-flop 162 to set the same.
The set output i of the flip-flop 162 is applied through
the memory selection switch 160 to the random access
memory 12b as a write enable signal. Therefore, the
40 logic one is written in the first bit position of the address
No. 0 as addressed by the address counter 13. The set
output of the flip-flop 162 is also applied through the
memory selection switch 160 and the OR gate 171 to
the tone generator 18b as a tone generate enabling signal
J» whereby a sound signal of the musical instrument B is
generated. The sound signal thus generated by the tone
generator 18 is amplified by the amplifier 191 and is
transduced to a sound of the musical instrument B by
the speaker 192.

If and when the reference clock signal b obtained
from the clock generator 151 turns to the low level, the
fall of the reference clock signal B is differentiated by
the fall differentiation circuit 152, thereby to provide a
fall differentiated output. The fall differentiated output
is inverted by the inverter 153 to provide a second
reference clock signal c, referred to as a clock ¢ herein-
after, as shown in FIG. 3(c). The clock c is applied to
the address counter 13 to step the count value and is
also applied to the frequency divider 156. The address
counter 13 is responsive to the initial clock c to step the
count value by one, so that the count value becomes
one, which is applied to the read only memory 11a and
the random access memories 126 to 12n as addressing
information, whereby the address No. 1 is selected in
these memories. At the same time, the clock c is applied
to the flip-flop 162 to reset the same, thereby to ensure
that any further depression of the write command
switch 161 even after the writing period for the address
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No. 0 s invalidated and thus the write signal i is limited
in the period for designating the address No. 0. As a
result, any erroneous writing -operation that might be
caused by continual depression of the write command
switch 161 prolonged to the period for designating the
following address is effectively prevented.

Similarly, each time the reference clock signal b is
obtained, the address counter 13 is stepped one by one
responsive to the fall of the reference clock signal to
increase the count value, whereby the address being
addressed of the respective memories is in succession
stepped. When the address counter 13 comes to address
the address No. 3, the logic one stored in the address
No. 3 of the read only memory 11q is read out and is
applied through the AND gate 17a to the tone genera-
tor 184 when the clock d obtained by the rise differenti»
ation of the reference clock signal is applied to the
AND gate 17a. As a result, a reference rhythm sound is
again produced.

Each time the reference clock signal d turns to the
low level, the address counter 13 is stepped in succes-
sion to increase the count value. If and when the count
value in the address counter 13 comes to designate the
address No. 6 of the memories, a reference rhythm pulse
is obtained in the same manner as described in the fore-
going. Then the operator may depress the write com-
mand switch 161 to write the information concerning a
quarter note corresponding to a rhythm sound of the
musical instrument B. As a result, the flip-flop 162 is set
and the write pulse i is written in the address No. 6 of
the random access memory 12b. Thus, information of a
desired rhythm pattern of the musical instrument B is

20

25

k1)

written in the random access memory 12b with refer- -

ence to a sound indication of the reference rhythm
pattern produced by the speaker 192. While the refer-
ence rhythm of samba in two measures is read out and
the corresponding sound is produced, information con-
cerning a rhythm pattern unit of the musical instrument
B is written in the first bit position of the respective
addresses of the random access memory 12b. The logi-

35

40

cal states of the information concerning the samba

rhythm pattern unit of the musical instrument B thus
written in the random access memory 12b are shown in
an address sequence in the first bit position of the re-
spective addresses in Table 2.

In order to write the information concerning a
rhythm pattern unit of samba for the musical instrument
C, as shown by the musical characters in FIG. 2A(c),
the memory selection switch 160 is first operated to
select the random access memory 12¢ and then substan-
tially the same operation as described in the foregoing is
effected, whereby the logical states as shown in the first
bit position in Table 3 are stored in an address sequence.

For the purpose of reading the information of a de-
sired rhythm pattern of different kinds of musical instru-
ments thus stored in the random access memories 126
and 12c as well as the information concerning the refer-
ence rhythm pattern unit as in advance stored in the
read only memory 11a to produce a mixed sound of
various rhythm patterns of various kinds of musical
instruments, the write command switch 161 is opened
and the start stop command switch 141 is depressed.
Then the address counter 13 is controlled to designate
the head address of the memories, whereupon the ad-

45
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dress is stepped one by one responsive to generation of 65

each clock signal and the addresses of the read only
memory 1la and the random access memories 12b and
12¢ are in succession addressed. As a result, the logical

states stored in the addresses beipg addressed in the
respective memories are read out responsive to the rise
differentiated clock d obtained by differentiation of the
reference clock signal b. The output signals thus ob-
tained are shown by the wayeforms k and 1 in FIG. 3.

On the other hand, in case where the information
concerning a rthythm pattern unit of the musical instru-
ments B and C with reference to a slow rock reference
rhythm pattern shown in FIG. 2B, the logic one is writ-
ten in the addresses corresponding to a timing where a
rhythm sound is to be generated among the addresses of
the random access memories 125 and 12¢ with reference
to or in a synchronized relation with a sound indication
of the reference rhythm obtained based on the output
signal read from the read only memory 114 in substan-
tially the same manner as done in writing a samba
rhythm pattern unit as described previously. The logi-
cal states of the information thus written in the second
bit position of the respective addresses of the memories
are shown in Tables 2 and 3.

As seen from the foregoing description, even if there
is a slight difference between the timing point of depres-
sion of the write command switch 161 and the timing of
the reference rhythm read pulse g in the write opera.
tion, the read output of the information concerning the
rhythm pattern unit as stored, such as k, is read at the
timing of the clock pulse d, i.e. at the same timing as the
reference rhythm pulse g by way of the read pulse 1 and
is applied through the OR gate 171 to the tone genera-
tor 185. Therefore, the rhythm sound as storéd in the
memories is reproduced at the timing in synchronism
with that of the reference rhythm sound. Accordingly,
the write command switch 161 can be properly de-
pressed at any timing within the time period of the
clock pulse c, with the result that the writing operation
of a desired rhythm pattern can be effected with ease so
as to be in synchronism with the reference rhythm pat.
tern.

The FIG. 1 embodiment was described in the forego-
ing as employing the flip-flop 162 for the purpose of
ensuring that one writing operation in one address: is
effected responsive to one depression of the write com-
mand switch 161 even if depression of the write com-
mand switch is prolonged to the duration for designat-
ing the following address. Alternatively, however, the
depression output signal of the write command switch
161 may be differentiated and the differentiated pulse
output may be directly utilized as a write command
pulse to the same end, so that even if the write com-
mand switch 161 is kept depressed to cover éven the
time period for addressing the following address only
one address at the time of the beginning of depression is
subjected to the writing operation.

FIG. 4 shows a block diagram of another embodi-
ment of the present invention. One feature of the em-
bodiment shown is that a plurality of writable/feadable
thythm storing memories 124 to 12n implemented by
random access memories and a reference rhythm stor-
jng memory 43 implemented by a read only memory
comprise random access memories and a read only
memory each having a plurality of regions, each storing
region having a predetermined number of addresses,
cach address having one bit position, wherein the said
predetermined number of addresses in each storing .
region, say forty-eight addresses, are allotted for storing -
in advance the information concerning one kind of
thythm pattern unit. According to the embodiment
shown, when a reference rhythm selection switch, not
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shown, is operated to select a desired kind of reference
rhythm pattern, a rhythm selection circuit 41 serves to
initially set the head address of the storing region where
the information concerning the selected kind of the
reference rhythm patterin is"stored in the read only
memory 43 into the address counter 43, whereupon the
address counter 42 is stepped in synchronism with the
stepping operation of the address counter 13 responsive
to the clock c. The read output of the information con-
cerning the reference rhythm pattern unit as read out
from the read only memory 43 is applied through the
OR gates 44a to 44n provided to correspond to the
random access memories 12a to 12, respectively. Since
the circuit configuration and the operation of the re-
maining circuit portions in the FIG. 4 embodiment are
substantially the same as those in the FIG. 1 embodi-
ment, like portions have been denoted by like reference
characters, while a detailed description thereof will be
omitted.

In the foregoing, the FIG. 1 embodiment and the
FIG. 4 embodiment were described as embodied by a
hardware implementation for the purpose of the writing
operation of the data concerning a desired kind of
rhythm pattern with reference to a sound indication of
the reference thythm produced based on the informa-
tion stored in advance in a storage. However, it is
pointed out that substantially the same operation can be
achieved by using a microprocessor adapted to execute
such operation.

FIG. 5 shows a block diagram of a further embodi-
ment of the present invention for use in writing the
information concerning a rhythm pattern unit in accor-
dance with the present invention, wherein a micro-
processor is employed to control the writing operation
of information concerning a desired kind of rhythm
pattern unit with reference to a sound indication of the
reference rhythm pattern produced based on the infor-
mation stored in advance in a storage in accordance
with a software. More specifically, a central processing
unit 50 such as a microprocessor comprises a program
storing memory 51 implemented by a read only mem-
ory, for example, for storing in advance a program as
shown in FIG. 6 to be described subsequently, a refer-
ence rhythm storing memory 11a implemented by a
read only memory for storing in advance the informa-
tion concerning a reference rhythm unit in an address
sequence, writable/readable rhythm storing memories
125 to 12n implemented by random access memories for
storing the information concerning a desired kind of
rhythm pattern unit in an address sequence, an input
interface 52 and an output interface 53, which are oper-
atively coupled to an address bus 54a and a data bus
544. The central processing unit 50 further comprises an
address register for temporarily storing a selected ad-
dress, a step register for temporarily storing a step num-
ber and a buffer register. The head address of the stor-
ing region of the selected kind of rhythm pattern in the
read only memory 11a and the random access memories
12b to 12n is preset in the address register and the ad-
dress number in the address register is stepped for each
step of the addressing operation in a renewal manner, so
that the address register serves as an address counter.
When the head address is preset in the address register,
the number of addresses adapted to store the same kind
of rhythm, say the address number of 48, is preset in the
step register and the step number in the step register is
reduced one by one for each step of the addressing
operation in a renewal manner, so that the step register
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serves as a step counter. The input interface 52 is opera-
tively coupled to receive the output of the toggle type
flip-flop 142 the output state of which is reversed re-
sponsive to depression of the start stop command switch
141, the clock pulse output, i.e. the reference clock
signal b of the clock generator 151 the frequency of
which is variable by adjustment of the tempo adjusting
variable resistor 154, the selection output of the mem-
ory selection switch 160, and the write command out-
put signal of the flip-flop 162 adapted to be set respon-
sive to depression of the write command switch 161 and
to be reset responsive to the fall differentiated output of
the difference clock signal b. The output of the output
interface 53 is applied to the sound circuit 18 and the
output of the sound circuit 18 is amplified by the ampli-
fier 191 and is transduced to a sound by the speaker 192.

FIG. 6 shows a flow chart for depicting a method for
writing the information concerning a rhythm pattern in
accordance with the present invention. With simulta-
neous reference to FIGS. 5 and 6, the writing operation
of the information concerning a rhythm pattern unit in
accordance with a software will be described in the
following. First of all a desired kind of the reference
rhythm pattern unit is selected so that the bit position
being written and being read of the read only memory
11a and the random access memories 125 to 12# is speci-
fied. Then the memory selection switch 160 is selec-
tively switched so that a desired memory, for example
the random access memory 125, is selected for writing
the information concerning 2 rhythm pattern. The head
address is then preset, for example the address No. 0 is
preset, in the address counter in the central processing
unit 50. The address number for the reference rhythm
pattern unit preloaded in the read only memory 11gq, i.e.
the address number of 48 for storing the rhythm pattern
of two measures, is preset in the step counter of the
central processing unit 50. Then the information con-
cerning the rhythm pattern unit in the addresses of the
read only memory 1la as addressed by the address
counter, represented by a combination of the logic one
representing a note being generated and the logic zero
representing a note being not generated, is read out. If
some data has been stored in the random access memory
125, then the data is transferred to and stored by the
buffer register of the central processing unit 50. If no
data has been stored in the random access memory, then
the next step follows to determine whether the output
of the toggle type flip-flop 142 is the high level. If and
when the output of the toggle type flip-flop 142 is the
low level signal, which means that the start stop com-
mand switch 141 has not been depressed, then the state
is stood by, while the above described operation is re-
peated, and if and when the start stop command switch
141 is depressed in such a situation, the next step fol-
lows.

If and when the output of the toggle type flip-flop 142
becomes the high level, then it is determined whether
the reference clock signal b obtained from the clock
generator 151 is the high level, and the state is stood by
until the reference clock signal b becomes the high
level. If and when the clock signal becomes the high
level, the information stored in the address of the read
only memory 11a as addressed by the address counter is
read out and is applied through the data bus 54d and
further through the output interface 53 to the sound
circuit 18, where the read output is converted into a
sound signal and the sound signal thus obtained is ampli-
fied by the amplifier 191 and is transduced to a sound by
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the speaker 192. Then it is determined whether the
reference clock signal b is the low level and if and when
the reference clock signal b is in the high level period
the state is stood by. If and when the reference clock
signal b is reversed to the low level in such a situation,
then it is determined whether the flip-flop 162 has been
set responsive to depression of the write command
switch 161, i.e. the said output of the flip-flop 162 is the
high level. If the write command switch 161 has been
depressed, the logical state of the logic one is loaded or 10
is written in the address of the random access memory

125 as addressed by the address counter and at the same

time the logical state output is applied to the sound

circuit so that the information is outputted by way of a

sound indication, whereupon the next step follows. If 15
and when the write command switch 161 has not been
depressed, the next step follows, without the logic one
being not written in. In the following step, the logic
zero is transferred to the output interface and the ad-
dress counter is stepped by one so that the count value
is increased by one and the following address is ad-
dressed, while one is subtracted from the count value in
the step counter which could value assumes the value of
48 in the initial state, whereupon it is determined in the
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When the information concerning another kind of
rhythm pattern unit is to be stored in another memory,
the initial setting is made again to that end. The opera-
tor then turns the memory selection switch 160 to select
another random access memory, say the random access
memory 12¢ to store the information concerning an-
other kind of rhythm pattern unit for the musical instru-
ment C, inasmuch as the above described rhythm pat-
tern has been stored with reference to the reference
rhythm pattern unit of two measures. If and when the
writing operation is to be terminated, the operator de-
presses the start stop command switch 141, whereby the
output of the toggle type flip-flop 142 is reversed to the
low level, so that the writing operation is terminated.
Thus, the information concerning a desired rhythm
pattern can be stored in any selected random access
memory with reference to a sound indication produced
based on the information concerning a reference
rhythm pattern preloaded in the read only memory 1la.

If and when the information concerning the desired
rhythm patterns stored in the random access memories
12b and so on and the information concerning the refer-
ence rhythm pattern stored in advance in the read only
memory 11a are to be simultaneously read out, the

next step whether the count value in the step counter is 25 operator effects the initial setting of various counters
zero. Since at that time the count value of the address and depresses the start stop command switch 141, while
counter is one and the count value in the step counter the operator does not depress the write command
47, the information concerning the reference rhythm switch 161, so that the operation progresses in accor-
pattern stored in the address No. 1 of the read only.  dance with the flow chart as shown in FIG. 6.

memory 11a as addressed by the address counter isread 30  Although the present invention has been described

out. The above described operation is repeated until the
count value in the step counter becomes zero and the
address number specified by the address counter be-
comes the address No. 48, when the writing operation
of the information concerning the desired reference 35

and illustrated in detail, it is to be clearly understood
that the same is by way of illustration and example only
and is not to be taken by way of limitation, the spirit and
scope of the present invention being limited only by the
terms of the appended claims.

Table 1

Reference Rhythm Storing Memory (Instrument A)

Address

Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 Samba 1 0o 010 01 o016 0 01001 001 0 01 0 0
2SowRock 1 0 1 0 1 0o 1t o0 1.0 1 o0 1 0 t 0 1 O 1 ©O0 1 0 1 0
n

Address .
Bit 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

. 1 Samba 1 0o o1 o 01 00 t 0 01 001 0 01 00 1 0 0
28lowRock 1 0 1 o0 1 o 1 o 1 o 1t o0 1 o0 1 o0 1 0 1 0 1 0 1 0
n
rhythm pattern unit of two measures is completed.
Table 2
Writable/Readable Rhythm Storing Memory (Instrument B)

Address
Bit o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 Samba 1 0o . 0 0o 0 0t 00 0 0O OOUOTW OO OUOOOW OOT1T 0 O
28lowRock 1 0 0 0 0 0 0 0 0 0 1 O 1 0 0 O O O O O O O 1 0
n

Address
Bit 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
1 Samba 6 o ot o0 o0 0001 0 0O0O0O 000 00 O0O0O0 O O
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 Table 2-continued

14

* *Writable/Reddable ' Rhythm Storing Memory:(Instrument B)

second writable/readable rhythm information storage
means for generating a rhythm signal representing said
rhythm pattern unit stored in said first and second stor-

2SlowRock™-1 0 0 0 O 060 00 0.1 0°1 0 0 0 0 0 07070 0 t 0
n ;
Y Table3
. i Wntable/Readable Rhythm Stormg Meniory (Instrument C)
Address - e ) .

Bit 01 576 7_'8 9 10 11-12 1314 15 16 17 18 19 20 21 2 23

[Samba - 0 -0 00 000 0 0.0°1 0 06 10 0 0 0 0-0 0 O

2 SlowRock - 0 0, ;07-¥s0 00 0.0 0 0O 0 0 0 0 1 0 0 0 0 ©

n ER

Address | oo vied Ul T d

Bit . . 24.25.26327:28,29 30 31-32 33 .34 35,36 37 38 39 40 41 42 43 44 45 46 47

1 Samba 00000000'0,’:00,01-‘00100‘00»000
2SlowRock, 0.0 0 0 0.0, 1,0 0.0.0 00 0 0 0 01 0 0 0 0 ©

n

What is claxmed is: RE T
1. An apparatus for wntmg mformatlon concemmg a

rhythm pattern unit in: a storage -for -generation of a . . ,

rhythm by :way-of a repetition of said rhythm pattern 30, age means, write commanding means for commanding
unit by an -electronic musical instrument, comprising: = writing of a desired rhythm information concerning a
first reference rhythm information storage means hav- desired rhythm pattern unit comprising a combination
ing a storing region including a plurality of addresses . of said first and second information elements, means
for storing in advance, in'an address'sequence, reference  responsive .to said reference rhythm information read
rhythm information concerning a given kind of rhythm 35 commanding means for generating an indication of said
pattern unit comprising. a- combination; of first.and sec- reference rhythm information, said write commanding
ond information elements, said first information element means being operated by an operator with reference to
and said second information element representing re-  said indication of said reference rhythm information,
spective notes in binary format, second. writable/reada- whereby said desired rhythm information is stored in
ble rhythm information storage means including a stor- 40 said second writable/readable rhythm information stor-
ing region having addresses correspondmg to the ad- age means in a desired correspondmg relation with said
dresses of said first reference rhythm information stor- reference rhythm information in terms of the addresses
age means for wntmg/readmg, in an. address sequence, of said first reference rhythm information storage means
desired ' rhythm; information -concerning’ .a desired  and said second writable/readable rhythm information
‘thythm pattern unit.comprising a combination of said 45 storage means, and write/read control means respon-
first and second information clements, reference clock  sive to said write commanding means for writing said
signal generating means comprisirig first means for gen- desired rhythm information concerning a desired
: erating a first reference clock signal and second means rhythm pattern unit by way of a combination of said
for generating a second reference clock signal, said  first and second information elements in the addresses of
second reference clock signal havmg the same fre- 50 said second writable/readable rhythm information stor-
quency as that of said.first reference clock signal, said age means addressed by said addressing means and for
second reference clock signal further having a delayed reading said desired rhythm information from the ad-
phase relative to said first reference clock signal, refer-  dresses of said second writable/readable rhythm infor-
ence rhythm information read commanding means for mation storage means addressed by said addressing
commanding reading of said reference rhythm informa- 55 means, said write/read control means comprising write
tion from said first reference rhythm information stor-  control means operatively responsive to said first refer-
age means, addressing means operatively coupled to ence clock signal and to said write commanding means
said first reference rhythm information storage means for writing desired rhythm information during said first
and said second writable/readable rhythm information = reference clock signals, and read control means opera-
storage means and responsive to said clock signal gener- 60 tively responsive to said second reference clock signal
ating means for addressing said first reference rhythm for reading said desired rhythm information from said
information storage means and said second writable/- second writable/readable rhythm information storage
readable rhythm information storage means, rhythm means.

signal generating means operatively coupled to said first 2. An apparatus for writing information concerning a
reference rhythm information storage means and said 65 rhythm pattern unit in a storage in accordance with

claim 1, wherein said reference rhythm information and
said desired rhythm information each concern a plural-
ity of kinds of rhythm patterns,
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said reference rhythm information storage means and
said writable/readable rhythm information storage
means each comprise at each address a plurality of
bit positions allotted to said plurality of kinds of
rhythm patterns, and which further comprises
rhythm kind selecting means for selecting one of said
plurality of kinds of rhythm patterns, and
means responsive to said rhythm kind selecting means
for selectively withdrawing the output of the bit
position corresponding to said selected kind of
rhythm pattern of the address.

3. An apparatus for writing information concerning a
rhythm pattern unit in a storage in accordance with
claim 1, wherein a plurality of said writable/readable
rhythm information storage means are provided allot-
ted to a plurality of kinds of musical instruments, said
rhythm signal generating means comprises a plurality of
rhythm signal generating means coupled to said plural-
ity of writable/readable rhythm information storage
means, and which further comprises musical instrument
kind selecting means for selecting said plurality of
writable/readable rhythm information storage means.

4. A method for writing information concerning a
rhythm pattern unit in a storage for generation of a
rhythm by way of a repetition of said rhythm pattern
* unit by an electronic musical instrument, comprising the
steps of storing in advance, in an address sequence, in
reference rhythm information storing means having a
storing region having a plurality of addresses, reference
rhythm information concerning a given kind of rhythm
pattern unit comprising a combination of first and sec-
ond information elements, said first information element
representing a note being generated and said second
information element representing a note being not gen-
erated, generating first and second reference clock sig-
nals, said second reference clock signals having the
same frequency as that of said first reference clock
signals, said second reference clock signals further hav-

20

28

ing a delayed phase with respect to said first reference

clock signals, commanding reading of said reference 40

rhythm information from said reference rhythm infor-
mation storage means, addressing, as a function of said
clock signals, said reference rhythm information stor-
age means and writable/readable rhythm information
storage means, said writable/readable rhythm informa-
tion storage means having a storing region having ad-
dresses corresponding to the addresses of said reference
rhythm information storage means, generating, in re-
sponse to said second reference clock signals and re-
sponsive to said step of commanding reading of said
reference rhythm information, an indication of said
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reference rhythm infomq;iqn responsive to said refer-
ence rhythm information stqrage means, commanding
writing of desired rhythm information concerning a
desired rhythm pattern unit comprising a combination
of said first and second information elements, said write
commanding step being effected by an operator with
reference to said indication of said reference rhythm
information, and write controlling, in response to said
first reference clock signals, said desired rhythm infor-
mation concerning a desired rhythm pattern unit by
way of a combination of sgid first and second informa-
tion elements in the addresses of said writable/readable
rhytim information storage means addressed by said
addressing step, whereby said desired rhythm informa-
tion is stored in said writable/readable rhythm informa,
tion storage means in 8 desired correspopding relation
with said reference rhythm information in terms.of the
addresses of said reference rhythm information storage
means and said wrjtable/readable rhythm information
storage means,

5. A method for writing information concerning a
rhythm patterp unit in a storage in accordance with
claim 4, wherein

said reference rhythm information and said desired

rhythm information each concern a plurality of
kinds of rhythm patterns,

said reference rhythm jnformation storage means and

said writable/readable rhythm information stor,ge
means each comprise at each address a plurality of
bit positions allotted to said plurality of kinds of
rhythm patterns, and which further comprises the
steps of

selecting one of said plurality of kinds of rhythm

patterns, and ‘ ‘
selectively withdrawing, as a function of said rhythm’
kind selecting step, the output of the bit pogition
corresponding to said selected kind of rhythm pat-
tern of the address,
6. A method for writing information concerning a

rhythm pattern unit in a sto ge in accordance with

claim 4, wherein a plurality of said writable/readable

rhythm information storage means are provided allot-
ted to a plurality of kinds of musical instruments, said
rhythm signal generating step comprises the steps of
generating rhythm signals each responsive to each of
said plurality of writable/readable rhythm information
storage means, and which further comprises the step of
selecting said plurality of writable/readable rhythm

information storage means.
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