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In the above-mentioned  third conventional rhythm performance apparatus,
each rhythm tone The present invention relates to an electronic  kind
corresponds to each rhythm  tone source musical instrument having a rhythm
performance     channel. Hence, in order to increase the number of
function, and more particularly to an electronic   5   rhythm tone kinds
which can be generated. the musical instrument having plural rhythm tone
gen-  number of rhythm tone source channels must be eration control
channels to which a rhythm tone    increased, so that the third
conventional rhythm kind designating information is applied.
performance apparatus is disadvantageous in that The known first
conventional rhythm  perfor-   its constitution must be complicated. mance
apparatus having plural rhythm tone source   10  In order to eliminate the
above disadvantage, it channels (as disclosed in Japanese Patent Laid-
can be considered that plural rhythm tone kinds Open Publication No.59-191)
assigns plural rhythm  are assigned to each rhythm tone source channel.
tone kinds to be performed (e.g., rhythm tones of  For example, sixteen
rhythm tone kinds are as- bass drum, cymbal, snare drum, ...) to plural
signed to eight rhythm tone source channel. How- rhythm tone source
channels. By selectively driving   15  ever, in the case where the rhythm
tones in eight these rhythm tone generation control channels in   channels
are all generated, it is impossible to si- accordance with rhythm patterns
concerning the     multaneously generate a new rhythm tone. For this rhythm
kind (e.g., march) to be performed, the     reason, the third conventional
rhythm performance rhythm performance is automatically done.
apparatus is disadvantageous in that performance However, the
above-mentioned first convention-  20  expression must be limited in the
rhythm perfor- al rhythm  performance apparatus. is disadvanta-      mance
having high speed tempo or in the rhythm geous in that the rhythm kinds to
be performed     tone generation with short time interval. must be fixed.
For example, when the conventional     As the fourth conventional rhythm
performance rhythm  performance apparatus provides eight       apparatus, a
manual rhythm (or hand-percussion) rhythm tone generation control channels,
the num-   25  performance apparatus as disclosed in Japanese ber of rhythm
tones to be generated must be fixed  Utility Model Laid-Open Publication
No.61-116397 at eight. In such case, it is impossible to use    is known.
This apparatus can generate single sixteen rhythm tone kinds (which is
larger than the  rhythm tone corresponding to the selected rhythm number of
channels) and thereby do the rhythm      tone kind at every time when an
operable member performance whose contents is complicated and   30
corresponding to specific rhythm tone kind is op- variable.
erated. In order to do such complicated rhythm perfor-     However, in
order to generate a drum tone as a mance in the conventional rhythm
performance ap-   roll tone (i.e., continuous tone) in the above appara-
paratus, the number of channels must be in-        tus, a player must
continuously turns on and off the creased, so that its constitution must be
com-   35  operable member corresponding to such drum plicated.
tone. For this reason, this fourth conventional As the second  conventional
rhythm  perfor-    rhythm performance apparatus is disadvantageous mance
apparatus, a rhythm pattern program ap-      in that its operation is very
troublesome. paratus (as disclosed in Japanese Patent Laid-
US-A-4763554 relates to an automatic rhythm Open Publication No.54-48515)
is known. This ap-  40  performance apparatus for providing selectively
paratus provides recording means having plural     automatic performance of
various kinds of rhythms. recording tracks each corresponding to each of
US-A-4683794 discloses an automatic music play- plural rhythm tone kinds,
wherein tone-generation  ing apparatus for simultaneously producing a plu-
timing information is written into each recording  rality of different
sounds. The owner's manual to track.
45  the Yamahah RX 5 digital rhythm  programmer, In order to program  many
kinds of rhythm       Yamaha Corp., OMD-208M discloses an electronic
patterns (or many rhythm  kinds) such as the       musical instrument which
carries out a rhythm per- march, waltz, rumba and the like, the above-men-
formance function by playing back rhythm tones tioned second conventional
apparatus must provide  pre-stored in a memory. thirty-two recording tracks
if thirty-two rhythm tone   50  The present invention relates to an
electronical kinds are used, for example. For this reason, the  musical
instrument as said forth in claim 1. Pre- second conventional apparatus is
disadvantageous   ferred embodiments of the invention are disclosed in that
the memory having large memory capacity    in the dependent claims. must be
required as the recording means.              The present invention
provides an electronic As the third conventional rhythm performance   55
musical instrument having a rhythm -performance apparatus, the rhythm
performance apparatus as     function whose number of generation control
chan- disclosed in Japanese Utility Model Publication    nels is relatively
small but which can do the vari- No.59-18471 is known.
able rhythm performance. Also, a rhythm perfor- 2    



3                 EP0322927B1                          4 mance function is
provided capable of program-      manual performance tone based on
operation of a ming many kinds of rhythm patterns in the record-
keyboard, writing of rhythm pattern and generation ing means having
relatively small memory capac-     of manual rhythm tone and auto-rhythm
tone in a ity. The instrument further incorporates a rhythm   program mode,
generation of auto-rhythm tone in a performance function capable of
generating many    5   play mode and the like. in Figs. 1 and 2, each kinds
of musical tones in short time without in-    signal line written by a
slash line "/" designates creasing the number of said channels. In
addition,  plural signal lines or flow of a signal of plural bits. the
generation of a roll tone with ease is provided. Further objects and
advantages of the present    [A] CONSTITUTION OF ELECTRONIC MUSICAL
invention will be apparent from the following de- 10   INSTRUMENT (FIG. 1)
scription, reference being had to the accompanying drawings wherein a
preferred embodiment of the          In Fig. 1, a data bus 10 is connected
with a present invention is clearly shown.                 keyboard 12, a
panel unit 14, a central processing In the drawings:
unit (CPU) 16, a program & data read only memory Fig. 1 is a block diagram
showing constitution of  15  (ROM) 18, data & working random access memory
an electronic musical instrument according to an  (RAM) 20, a tempo timer
22, a roll timer 24, a embodiment of the present invention;
truncate timer 26, a keyboard tone generator (TG) Fig. 2 is a block diagram
showing detailed con-   28, a rhythm tone generator (TG) 30 and the like.
stitution of a rhythm tone generator shown in        The keyboard 12
provides plural keys each Fig. 1;                                      20
capable of detecting its depressing key information. Figs. 3A to 3C are
drawings showing storing          The panel unit 14 provides several kinds
of contents of ROM shown in Fig. 1;                  operable members for
controlling the musical tone Fig. 4 is a drawing showing an example of
and performance and several kinds of indicators, timing data;
wherein operation information is detected by each Figs. 5(A) to 5(C) are
drawings showing storing   25  operable member. contents of RAM shown in
Fig. 1;                     As the operable members related to the Fig. 6
is a flowchart showing a main routine of   present embodiment in the panel
unit 14, pad electronic musical instrument according to an     switches PDS
for hand percussion, rhythm select- embodiment of the present invention;
ing switches RSS, a roll designating switch RLS, a Fig. 7 is a flowchart
showing a rhythm selection   30   program   mode  designating  switch  PMS,
a subroutine;                                       start/stop switch SPS
and a tempo adjuster TMN Fig. 8 is a flowchart showing a mode selection
are provided. subroutine;                                          As the
pad switches PDS, the present embodi- Fig. 9 is a flowchart showing a
start/stop subrou-  ment provides thirty-two self-reset pad switches tine;
35  corresponding to thirty-two rhythm tones of bass Fig. 10 is a flowchart
showing a pad operation    drum, snare drum, cymbal and the like.
subroutine;                                          As the rhythm
selecting switches RSS, the Fig. 11 is a flowchart showing an assigning
present embodiment provides No.1 to No.N rhythm channel detection
subroutine;                     selecting switches and another No.M rhythm
se- Fig. 12 is a flowchart showing a pad tone-  40  lecting switch (where M
and N designate arbitrary generation process in play mode;
integral numbers). These No.1 to No.N rhythm se- Figs. 13A and 13B are
flowcharts showing a        lecting switches correspond to N kinds of
rhythm tempo clock interrupt process;                    patterns such as
march, waltz, rumba and the like Fig. 14 shows signal waveforms for
explaining a   which are set in factory in advance, while the No.M roll
tone-generation operation;              45  rhythm selecting switch is used
for selecting the Fig. 15 is a drawing for explaining a tempo       rhythm
pattern programmed by the player. In addi- indicating operation;
tion, indicators LD each made by a light emitting Fig. 16 is a flowchart
showing a roll timer inter-  diode (LED). Therefore, when one rhythm
selecting rupt process; and                                 switch is
turned on in order to select the desirable Fig. 17 is a flowchart showing a
truncate timer  50  rhythm, the corresponding indicator is lighted on.
interrupt process.                                   The roll designating
switch RLS is made by the Referring now to the drawings wherein like
self-reset switch. For example, when this switch reference characters
designate like or correspond-  RLS is simultaneously turned.on with the
desirable ing parts throughout several views, Fig. 1 is a block  pad switch
corresponding to the snare drum, it diagram showing an electronic musical
instrument  55  becomes possible to generate a roll of rhythm according to
an embodiment of the present inven-    tones of snare drum. tion. In this
electronic musical instrument shown in    Similarly, the program mode
designating switch Fig. 1, a microcomputer controls generation of      PMS
is made by the self-reset switch. At every 3    



5            EP0322927B1                        6 time when this switch PMS
is operated, it is possi-    The keyboard tone generator 28 generates a ble
to selectively designate program  mode and     musical tone signal KTS
corresponding to the de- play mode alternatively. In the vicinity of the
switch  pressed key based on the key-depression informa- PMS, there is
provided an. indicator PLD made by   tion which is detected from the
keyboard 12. the LED. This indicator PLD is lighted on when the   5  The
rhythm tone generator 30 generates a program mode is designated.
rhythm tone signal RTS based on the operation of The start/stop switch SPS
is made by the self-  pad switches PDS and.or selected rhythm pattern.
reset switch. At every time when this switch SPS is  Detailed description
of this rhythm tone generator operated, it is possible to alternatively
designate  30 will be given later in conjunction with Fig. 2. one of the
start and stop.                    10       The sound system  32 converts
the musical The tempo adjuster TMN for setting the desir-  tone signal KTS
and rhythm tone signal RTS into able tempo is made by a controller capable
of      the musical tone (or sound). revolving. In the vicinity of this
adjuster TMN, four * tempo indicators TLD each made by the LED are     [B]
CONSTITUTION OF RHYTHM TONE GENER- laterally disposed in line. In the
program mode and  .is  ATOR (FIG. 2) play mode, these four tempo indicators
TLD are sequentially lighted on in response to the set term-   Fig. 2 shows
a constitution example of the po such that the set tempo will be.
indicated.     rhythm tone generator 30. In this example, it is The CPU 16
executes several kinds of pro-       possible to simultaneously generate
eight rhythm cesses in accordance with the programs stored in  20  tones in
maximum by driving eight rhythm tone the ROM  18. Detailed description of
these pro-    generation control channels (referred to below as cesses will
be given later by referring to Figs. 6 to  "rhythm tone source channels")
in time division 17.
system. The ROM 18 stores the data concerning the          Registers 40,
42, 44 and 46 are connected to rhythm patterns which are set in factory in
addition   25  the data bus 10. More specifically, the register 40 to the
programs for several processes. The storing  stores the channel number
(i.e., CH number), the contents of this ROM 18 will be described later by
register 42 stores musical instrument code ICODE referring to Figs. 3A to
3C.                       representative of the rhythm tone kind, the
register The RAM 20 has a storing portion for storing    44 stores a volume
value VLM corresponding to an the data concerning the rhythm patterns which
are  30  attack level of envelope as shown by envelope programmed by the
player. In addition, the RAM     waveform data EV, and the register 46
stores key- 20 includes another storing portion which is used  on
information KON for designating the start of as the working register when
the CPU 16 executes   generating the rhythm tone. Then, the information the
processes. The storing contents of this RAM 20  is simultaneously
transmitted to each of these reg- will be described later by referring to
Fig. 5.  35  isters 40, 42, 44 and 46 at the timing of each The tempo timer
22 generates a tempo clock     rhythm tone kind to be generated. signal TCL
having the frequency corresponding to      An ICODE storing circuit 50
includes eight time tempo data TD. Each clock pulse of this signal TCL
division channels. A writing control circuit 48 con- is used in order to
start a tempo clock interrupt  trols the writing of storing circuit 50 such
that the process shown in Figs. 13A and 13B.           40   musical
instrument code ICODE from the register The roll timer 24 generates a roll
clock signal  42 will be assigned to the channel corresponding to RCL. Each
clock pulse of this signal RCL is used in  the CH number from the register
40 within the order to start a roll timer interrupt process shown in  eight
time division channels. The storing circuit 50 Fig. 16. The cycle period
for generating the clock  stores the assigned musical instrument code cir-
in the roll timer 24 is set to several tens milli-  45  cularly, and then
this code will be outputted by the seconds (ms), for example. However, it
is possible  timing of assigned channel. to arbitrarily vary this cycle
period in response to   Similarly, a VLM storing circuit 54 includes the
operation of player or external signal.        eight time division
channels. A writing control cir- The truncate timer 26 generates a truncate
cuit 52 controls the writing of this storing circuit 54 clock signal KCL.
Each clock pulse of this signal  so  such that the volume value VLM from
the register KCL is used to start a truncate timer interrupt    44 will be
assigned to the channel corresponding to process shown in Fig. 17. The
cycle period for     the CH number from the register 40 within the
generating the clock in the truncate timer 26 is set  eight time division
channels. The storing circuit 54 to several tens ms, for example.
stores the volume value circularly, and then this The present embodiment
provides three timers  55  value will be outputted by the timing of
assigned 22, 24 and 26. However, it is possible to obtain the  channel.
necessary clock signals by dividing the frequency     Further, a KON
storing circuit 58 includes eight of clock generated from one timer.
time division channels. A writing control circuit 56 4 (err)   
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of this storing circuit 58 such  [C) STORING CONTENTS OF ROM 18 (FIG. 3)
that the key-on information KON from the register 46 will be assigned to
the channel corresponding to    Fig. 3 shows the storing contents of ROM
18. the CH number from the register 40 within the      This ROM 18 incudes
a first storing portion used eight time division channels. The storing
circuit 58   5   as a rhythm pattern memory as shown in Fig. 3A, a stores
the key-on information circularly, and then  second storing portion used as
a truncate value this information will be outputted as key-on pulse  memory
as shown in Fig. 3B, a third storing portion KONP by the timing of assigned
channel.            used as a volume value memory as shown in Fig. A rhythm
tone waveform memory 62 stores the     3C and other storing portions for
storing tone color rhythm tone waveform (including its rising portion   10
parameters, musical effect parameters and the like and attenuating end
portion), wherein this rhythm  (not shown). tone waveform is obtained by
picking up the actual    The above rhythm pattern memory provides rhythm
tones of percussive musical instrument     storing blocks RPMEM(1) to
RPMEM(N) and track based on the pulse code modulation (PCM) record-
number storing areas PTNNUM(1) to PTNNUM(N), ing method. In other words,
the stored rhythm tone   15   wherein the storing blocks RPMEM(1) to RPMEM-
waveforms correspond to thirty-two rhythm tones    (N) respectively store
the rhythm patterns corre- which can be designated by the pad switches PDS.
sponding to N kinds of rhythms (i.e., "rhythm 1" to In response to address
information outputted    "rhythm N") and the storing areas PTNNUM(1) to
from an address generator 60, the rhythm tone      PTNNUM(N) respectively
store storing track num- waveform corresponding to the musical instrument
20  bers of these storing blocks. code assigned to each channel is read
from the        The storing block RPMEM(1) corresponding to rhythm tone
waveform memory 62. For example, in   the rhythm 1 provides sixteen storing
tracks each the case when the bass drum is assigned to first   further
providing a musical instrument code storing channel, the rhythm tone
waveform of bass drum is  area PICODE, a roll designating information
storing read out by the timing of first channel.      25  area PRLFLG and a
timing information storing area. An envelope generator 64 generates the en-
The arrangement of these storing tracks and stor-. velope waveform data EV
in response to the key-    ing areas in other rhythm 2 to rhythm N is
similar on pulse KONP, wherein this envelope waveform      to that in this
rhythm 1. However, the necessary data EV are used for the rhythm tone
correspond-   storing track number differs in each rhythm. For ing to the
musical instrument code assigned to  30  example, the track number of
rhythm 1 is set to each channel. The attack level of envelope in-
sixteen (i.e., PTNNUM(1) = 16), the track number of dicated by the envelope
waveform data EV is de-    rhythm 2 is set to nine (i.e., PTNNUM(2) = 9),
and termined depending on the volume value VLM from    the track number of
rhythm N is set to three (i.e., the storing circuit 54.
PTNNUM(N) = 3). Both of rhythm tone waveform data WD from   35     Each
musical instrument code storing area the rhythm tone waveform memory 62 and
en-         PICODE stores the musical instrument code repre- velope
waveform data EV from the envelope gener-   sentative of the rhythm tone
kind, while each roll ator 64 are supplied to a multiplier 66 wherein
designating  information  storing  area  PRLFLG these two data WD and EV
are multiplied by each    stores the roll designating information. In this
case, channel. Then, as known well, the multiplication   40  the roll
designation is existed when this roll des- result of this multiplier 66 is
converted into an  ignating information takes the value "1 ", while the
analog rhythm tone signal RTS by passing through   roll designation is not
existed when this roll des- an accumulator, digital-to-analog (D/A)
converter  ignating information takes the value "O". In the etc. (not
shown). This analog rhythm tone signal   present embodiment, the rhythm
tone kind with the RTS is supplied to the sound system 32 shown in  45
roll designation is treated independent of the Fig. 1.
rhythm  tone kind representative of the same The above-mentioned rhythm
tone generator       rhythm tone without the roll designation. For exam- 30
can simultaneously generate rhythm tone sig-    ple, independent storing
tracks are respectively nals of eight channels. In addition, this rhythm
tone  given to the snare drum and snare drum roll. These generator 30 can
generate several kinds of rhythm   so  two storing tracks have the same
musical instru- tone signals each corresponding to each storing    ment
code in each storing area PICODE. However, waveform in the rhythm tone
waveform memory 62    the snare drum corresponds to the roll designating by
designating the rhythm tone kind with the musi-  information having the
value "0", while the snare cal instrument code ICODE in each channel.
drum roll corresponds to the roll designating in- 55  formation having the
value "1 ". In addition, each timing information storing area provides
sixty-four storing cells PTN corresponding to the count values "0" to "63"
of tempo counter 5   



9                 EP 0322 927 B1                     10 TPCTR (which
correspond to the timings capable     respondence with each of thirty-two
rhythm tones of generating tones). The value "1" is stored in
(corresponding to "musical instruments 1 to 32") each storing cell
corresponding to the timing re-  which can be set by the pad switches PDS.
Each quiring the tone generation, while the value "0" is  truncate value is
determined in consideration of stored in each storing cell corresponding to
the   5   tone-generation period of corresponding rhythm timing which does
not require the tone generation.  tone kind (especially, attenuating time).
In the The tempo counter TPCTR belongs to the RAM 20      present
embodiment, as the tone-generation period and repeatedly counts the tempo
clock signal TCL   becomes longer, the truncate value becomes larg- by
every two bars, which will be described later.  er. In Fig. 3B, "musical
instrument 1" is the bass Therefore, the information stored in each timing
10  drum, "musical instrument 2" is the snare drum information storing area
indicates a tone generation  and "musical instrument 32" is a conga. The
control pattern of two bars.                       present embodiment does
not discriminate the roll Fig. 4 shows an example of timing data of one
tone from the normal tone, however, it is possible bar concerning the bass
drum, snare drum and       to independently store the normal tone and roll
snare drum roll. As for the succeeding bar, similar  15  tone. timing data
as shown in Fig. 4 will be stored.         Similar to the above-mentioned
truncate value In Fig. 4, one section includes eight tone-gen-  memory, the
volume value memory shown in Fig. eration enable timings (which correspond
to the    3C stores the volume value VLM with respect to values "0" to "7"
of the tempo counter TPCTR. In   each of "musical instrument 1 " to
"musical instru- each of the bass drum, snare drum and snare  20   ment
32". In this case, if the snare drum tone and drum roll, the
tone-generation requiring information  snare drum roll tone are
simultaneously generated having the value "1" or tone-generation un-requir-
with. the same tone volume, the snare drum tone ing information having the
value "0" is arranged   must be masked by the snare drum roll tone, so with
respect to each tone-generation enable timing.  that the snare drum tone
can not be heard as the In Fig. 4, the arrow which starts from the value
"1"   25   main tone. This is not preferable for the musical or "0" in its
left side indicates that the same value  performance. For this reason, in
the present em- is repeatedly arranged in its direction.
bodiment, the normal tone and roll tone take the According to the timing
data shown in. Fig. 4,  different volume values by each rhythm tone kind.
the tone of bass drum is started to be generated at  More specifically, the
volume value of roll tone is the head timings of first and third sections
respec-  3o  set equal to the half volume value of normal tone. tively. In
addition, the roll tone-generation of snare drum roll is designated in a
period between the    [D] STORING CONTENTS OF RAM 20 (FIG. 5) head timing
of first section and end timing of second section. In such period, the roll
tone is       Fig. 5 shows the storing contents of RAM 20. generated in
accordance with the roll timer inter-  35   This RAM 20 includes a first
storing portion which rupt process shown in Fig. 16.                     is
used as a rhythm pattern memory as shown in With respect to the rhythms 1
to N, the rhythm  Fig. 5(A), a second storing portion which is used as
codes 1 to N are predetermined. The rhythm code    a channel assigning
memory as shown in Fig. 5(B), corresponding to the selected rhythm (e.g.,
march)  a third storing portion which is used as the working is set in the
rhythm code register RCODE within  40  memory as shown in Fig. 5(C) and a
fourth storing the RAM 20. Meanwhile, track number is set in a    portion
(not shown) concerning other panel op- track number register TRN within the
RAM 20,       erable members, tone-generation assignment and which will be
described later. Therefore, it is possi-  the like. ble to designate the
specific storing track concern-  The above-mentioned rhythm pattern memory
ing the specific rhythm by use of the registers  45  shown in Fig. 5(A)
provides a storing block RCODE and TRN.
RPMEM(M) for storing the rhythm pattern corre- For example, in the rhythm 1
as shown. in Fig.  sponding to a rhythm code M and a track number 3A, when
the register values are set as RCODE =1   storing area PTNNUM(M) for
storing the storing and TRN = 10, it is possible to designate the stor-
track number which is used in the storing block. ing track 10 of rhythm 1
in which the information of  50  The storing block RPMEM(M) 'provides
sixteen storing areas PICODE and PRLFLG can be read        storing tracks
each of which further provides a out. Further, by use of the tempo counter
TPCTR,   .   musical instrument code storing area PICODE, a it is possible
to designate the storing cell PTN from  roll designating information
storing area PRLFLG which tone-generation control information (having  and
a timing information storing area. The data the value "1 " or "0") of one
tone-generation enable  55  formats of these three storing areas are
similar to timing can be read out.                            those of the
rhythm pattern memory as shown in Meanwhile, each truncate value is stored
in the  Fig. 3A. truncate value memory shown in Fig. 3B in cor- 6 (err)  
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mode, when one of thirty-two      with respect to the corresponding
channel. pad switches PDS is arbitrarily operated. the stor-     The
working memory as shown in Fig. 5(C) ing area PICODE of track 1 writes in
the musical    provides the following ten registers: instrument code
indicative of the rhythm tone kind    (1) The rhythm  code register RCODE
which corresponding to the operated pad switch. In this   5  stores the
rhythm  code (i.e.. one of rhythm case, when the roll designating switch
RLS is si-      codes 1 to N, M) corresponding to the operated multaneously
operated, the value "1" is written into  rhythm selecting switch RSS; the
storing area PRLFLG of track 1. On the con-        (2) The pad code
register PDCODE which stores trary, when this switch RLS is not
simultaneously     the musical instrument code (i.e., one of musical
operated, the value "0" is written into this storing   10    instrument
codes 1 to 32) indicative of the area PRLFLG. In the timing information
storing area    rhythm tone kind corresponding to the operated of track 1,
the value "1" is written into the .storing  pad switch PDS; cell PTN
corresponding to the value of tempo          (3) The tempo counter TPCTR
which repeatedly counter TPCTR at this time.
counts the tempo clock signal TCL by every two Next, similar to the case of
track 1, the musical  15  bars, wherein its count value varies between "0"
instrument code, roll designating information and     to "63" within two
bars and the count value is timing information are respectively written
into the   reset to "0" at the timing when the count value storing areas
PICODE and PRLFLG and timing             reaches at "64"; information
storing area of the track 2 when another   (4) The program  mode flag
PRGFLG which pad switch is operated. Then, when the first pad   20  takes
the value "1 " in the program mode but the switch described before is
operated, the musical       value "0" in the play mode; instrument code,
roll designating information and     (5) The start flag START which takes
the value timing information are respectively written into the   "1" in
rhythm running state but the value "0" in corresponding storing areas of
the track 1.            rhythm stop state; As described above, at every
time when each   25   (6) The roll designating information register of the
pad switches which have not been assigned       RLSW  which takes the value
"1" during the is operated, the pattern writing is executed such
switch RLS is operated but the value "0" during that new track will be
assigned. For example, in the   the switch RLS is not operated; case where
the rhythm pattern consists of eight .      (7) The track number register
TRN which stores kinds of rhythm tones, such rhythm pattern is writ-  30
the track number (which varies from  "1" to ten into the track 1 to track 8
and the value of track  "16"); number storing area PTNNUM(M) finally
reaches at       (8) The assigning channel number register ACH "8".
which stores the channel number corresponding For example, as shown in the
track .8 in the       to the channel to which the musical instrument
program  mode and play mode, it is possible to  35     code is assigned;
designate the storing area PICODE by use of the       (9) The channel
number register CHN which registers RCODE and TRN, and it is possible to
stores the channel number (which varies from designate the storing cell PTN
by further use of the   "1" to "8"); and tempo counter TPCTR.
(10) The tempo count value register DTPCTR to Meanwhile, the channel
assigning memory as   40    which the tempo count value in the preceding
shown in Fig. 5(B) provides eight musical instru-      tempo clock
interrupt timing (i.e., the value ob- ment code registers ICODE(1) to
ICODE(8), eight        tained by' subtracting "1" from  the value of
truncate counters TCTR(1) to TCTR(8), eight roll      tempo counter TPCTR)
is set. flags RLFLG(1) to RLFLG(8) and eight volume val- ue registers
VLM(1) to VLM(8) with respect to eight  45  [E] PANEL OPERATION CONCERNING
RHYTHM channels CH1 to CH8.                                PERFORMANCE
(FIG. 1) Each musical instrument code register stores each musical
instrument code concerning the cor-        Prior to the description of
several processes in responding channel. Each truncate counter stores
Figs. 6 to 17, description will be given with respect the truncate value
which is read from the truncate  50  to diagrammatical panel operation.
concerning the value memory shown in Fig. 3B with respect to the   rhythm
performance. corresponding channel, and the stored truncate val-     When
the rhythm pattern is to be programmed, ue is decremented by one in a
truncate timer        the program mode designating switch PMS is op-
interrupt process as shown in Fig. 17. Each roll flag  erated so that the
program mode will be selected stores the roll designating information
concerning   55  (where the indicator PLD must be lighted on). the
corresponding channel. Each volume value reg-   Then, the rhythm selecting
switch corresponding to ister stores the volume value VLM which is read
the rhythm code M within the rhythm  selecting from the volume value memory
shown in Fig. 3C       switches RSS is operated, so that the writing of 7  
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RPMEM(M) is enabled. Further. the     keyboard tone generator 28. from
which the musi- desirable tempo is set by the tempo adjuster TMN.   cal
tone signal KTS corresponding to the de-- Thereafter. when the start/stop
switch SPS is op-   pressed key is generated. Thus, the manual perfor-
erated so that the start command is given, the      mance can be executed
in response to the key- tempo indicators TLD are lighted on in accordance
s   depression. After executing the step 72, the pro- with the set tempo.
Therefore, one of the pad       cessing proceeds to a step 74. switches PDS
is operated by some times in re-           In the step 74, the rhythm
selection subroutine sponse to the indicated tempo so that the timing    is
executed, which will be described later in con- information concerning the
specific rhythm tone     junction with Fig. 7. Then. the processing
proceeds kind (e.g., the bass drum) is inputted by real time.  10  to a
step 76 wherein the mode selection subroutine In this case, at every time
when such information is  is executed, which will be described later in
con- inputted, the inputted rhythm tone (i.e.. manual    junction with Fig.
8. Thereafter, the processing pro- rhythm tone) is generated.
ceeds to a step 78 wherein the startistop subrou- After completing the
above input operation, the  tine is executed, which will be described later
in input operation is similarly executed with respect to  15  conjunction
with Fig. 9. After executing the step 78, another rhythm tone kind (e.g.,
snare drum). At this  the processing proceeds to a step 80. time, the
inputting manual rhythm tone is gen-          In the step 80, the tempo
control process is erated simultaneously with the auto-rhythm  tone
executed. More specifically, the tempo data TD based on the previously
inputted timing informa-    corresponding to the tempo which is set by the
tion. Similarly, thereafter, the input operation is  20  tempo adjuster TMN
are outputted to the tempo executed with respect to the necessary number of
timer 22, whereby the frequency of tempo clock rhythm tone kinds, so that
the rhythm pattern cor-  signal TCL is set in response to the tempo data
responding to the rhythm code M can be com-         TD. Then, the
processing proceeds to a step 82. pleted. Then, if such input operation is
completed,     In the step 82, the pad operation subroutine is the
start/stop switch SPS is operated so that the   25  executed, which will be
described later in conjunc- stop command is inputted.
tion with Fig. 10. Then, the processing proceeds to Meanwhile, in order to
execute the automatic     a step 84. rhythm performance based on the
desirable rhythm        In the step 84, processes of other panel op-
pattern, the play mode must be selected by operat-  erable members
(concerning the tone color, musi- ing the program  mode designating switch
PMS   30  cal effect and the like, for example) are executed. (where the
indicator PLD is lighted on). Then, the  Thereafter, .the processing
returns to the step 72, rhythm selecting switch corresponding to the desir-
whereby the above-mentioned processes are re- able rhythm (i.e., one of the
rhythm codes I to N &  peatedly executed. M) within the switches RSS is
turned on. Further, after the tempo is set by the tempo adjuster TMN,   35
[G] RHYTHM SELECTION SUBROUTINE (FIG. 7) the start command is inputted by
operating the start/stop switch SPS. Thus, the tempo indicators       When
the on event is occurred in one of the TLD are lighted on in accordance
with the set       rhythm selecting switches RSS in a step 90 shown tempo,
and the auto-rhythm tone, will be generated.  in Fig. 7, the rhythm code
corresponding to the In this case, the keyboard 12 can be performed   40
operated rhythm selecting switch is set to the reg- manually by using the
auto-rhythm tones as the      ister RCODE. Then, the processing proceeds to
a accompaniment tones. In a meantime, it is possible  step 92. to generate
the manual rhythm tone by operating        In the step 92, the indicator LD
corresponding the pad switch PDS according to needs.              to the
operated rhythm selecting switch is lighted 45  on, while other indicators
are lighted off. Thereafter, (F] MAIN ROUTINE (FIG. 6)
the processing returns to the main routine shown in Fig. 6. Incidentally,
the letters "RET" means "re- Fig. 6 is a flowchart showing the main routine
turn" in Fig. 7 etc. process, wherein this main routine is started by
applying the power to the present system.      so  [H] MODE SELECTION
SUBROUTINE (FIG. 8) First, the several registers are initialized in a step
70. For example, the value "0" is set to the       When the on event is
occurred in the program registers START, PRGFLG, TPCTR and the like.
mode designating switch PMS, the value of flag Next, processes for
detecting the key-depres-    PRGFLG is inverted in a first step 100 shown
in sion and assigning the tone-generation are execut-  55   Fig. 8. More
specifically, this value is turned to "1" ed in a step 72. More
specifically, the key-depres-  when this value is "0", while this value is
turned to sion information is detected from the keyboard 12   "X" when this
value is "1". Then the processing and then assigned to the desirable
channel of the   proceeds to a step 102. 8  
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it is judged whether the value  the present mode is the program mode. Then.
the of flag PRGFLG is equal to "1" (indicating the     processing proceeds
to a step 132. program mode) or not. If the judgement result of       In
the step 132, the musical instrument code this step 102 is "YES", the
processing proceeds to  indicative of the rhythm tone kind corresponding to
a step 104.                                     5   the operated pad switch
is set to the register In the step 104, all contents of the storing
PDCODE. Then, the processing proceeds to a step block RPMEM(M) are cleared,
and all contents of      134. the storing block PTNNUM(M) are also cleared.
In the step 134, it is judged whether the roll Then, the processing
proceeds to a step 106         designating switch RLS is turning on or not.
If the wherein all contents of the channel assigning mem-   10  judgement
result of this step 134 is "YES", the ory shown in Fig. 5(B) are cleared.
In the next step  processing proceeds to a step 136, wherein the 108, the
rhythm  code M is set to the register      value "1" is set to the register
RLSW. If the judge- RCODE. These processes as described heretofore
ment result of this step 134 is "NO". the process- must be executed in
order to enable the writing of  ing proceeds to a step 138 wherein the
value "0" new rhythm pattern. After completing the step 108,  15  is set to
the register RLSW. After executing the the processing proceeds to a step
110.              step 136 or 138, the processing proceeds to a step In the
step 110, the indicator PLD is lighted on  140. so that the mode is turned
to the program mode.         In the step 140, the value "0" is set to the e
Thereafter, the processing returns to the main rou-  track number register
TRN. Then, the processing tine shown in Fig. 6.
20   proceeds to a step 142 wherein the value of this k                If
the judgement result of this step 102 is      register TRN is incremented
by one. Thereafter, a               "NO", it is indicated that the present
mode is the   the processing proceeds to a step 144. play mode. Therefore,
the indicator PLD is lighted     In this case, the storing area
PICODE(M,TRN) off in a step 112, and the processing returns to the  is
designated by the rhythm code and track num- main routine.
25   ber of registers RCODE and TRN, while another storing area
PRLFLG(M,TRN) is designated by the [I] START/STOP SUBROUTINE (FIG. 9)
rhythm M and track number of register TRN. Then, in the step 144, it is
judged whether the musical When the on event is occurred in the start/stop
instrument code of storing area PICODE(M,TRN) is switch SPS, the value of
flag START is inverted in  30  identical to that of register PDCODE or not
and 2,              a step 120. More specifically, this value is turned to
whether the roll designating information of storing "1 " when this value is
"0", while this value is    area PRLFLG(M,TRN) is identical to that of
register turned to "0" when this value is "1". Then, the    RLSW or not. In
other words, it is judged whether processing proceeds to a step 122.
or not the assigning operation is executed on the In the step 122, it is
judged whether the value   35  track corresponding to the rhythm tone kind
M and of flag START is equal to "1" (indicating the start  track number TRN
which are designated by the command) or not. If the judgement result of
this     present operation. For example, in the case where vn
step 122 is "YES", the processing proceeds to a      the desirable pad
switch is operated at first after step 124 wherein the value "0" is set to
the tempo   designating the program mode, the value of storing g
counter TPCTR. This enables to read the rhythm    40  area PICODE(M,1) is
equal to "'0", so that the a               pattern from the head of its
first bar in the rhythm  judgement result of step 144 is turned to "NO".
start timing.                                       Then, the processing
proceeds to the step 146. ng                  If the step 124 is completed
or if the judge-        In the step 146, it is judged whether the value ed
ment result of step 122 is "NO" (indicating the stop  of register TRN is
larger than the value of storing er,              command), the processing
returns to the main rou-   45  area PTNNUM(M) designated by the rhythm code
in              tine.                                                M or
not. In this case, the value of storing area ,e-
PTNNUM(M) represents the number of tracks (J] PAD OPERATION SUBROUTINE
(FIG. 10)              which are used until now. In the first pad
operation, the value of storing area PTNNUM(M) is set to "0" When the on
event is occurred in the pad   50  in the step 104 shown in Fig. 8 and the
value of switch PDS, the processing proceeds to a step 130   register TRN
is set to "1". Therefore, the judge- 3m                wherein it is judged
whether the value of flag      ment result of this step 146 is turned to
"YES". lag               PRGFLG is equal to "1" (indicating the program
Then, the processing proceeds to the step 148. in               mode) or
not. If the judgement result of this step      In the step 148, it is
judged whether the value '1"               130 is "NO", it is indicated
that the present mode   ss  of register TRN is larger than the maximum num-
to              is the play mode, so that the processing returns to   ber
"16" of usable tracks or not. If the judgement ing               the main
routine. On the contrary, if the judgement  result of this step 148 is
"YES', it is unable to result of this step 130 is "YES', it is indicated
that  execute the writing operation, so that the process-   
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the main routine.                      the track of TRN = 2.
prc If the judgement result of step 148 is "NO", the      Meanwhile, in the
case where the value of * writing operation can be. executed, so that the
storing block PTNNUM(M) reaches at "5" by some              the processing
proceeds to a step 150.                    pad operations, the processing
proceeds to the pad         res In this stepi150, the musical instrument
code of - 5   operation subroutine shown in Fig. 10 in response      nu
register PDCODE is written into the storing area      to the new pad
operation. Then, when the process-          inf PICODE(MTRN), the roll
designating information of   ing  proceeds to the, step  146, TRN = 1 and
to register RLSW  is written into the storing area   .    PTNNUM(M) =5, so
that its judgement result turns           ne PRLFLG(MTRN) and the track
number of register        to "NO". Then, the processing returns to the step
ig TRN is written into the storing block PTNNUM(M)   10   142. Thereafter,
the processes after the step 142 respectively. Then, the processing
proceeds to a      are executed similarly.
v2 step 152.                                                Thus, if there
is not assigned track by search-         to In the step 152, the value "1"
is written into the  ing the value of register TRN from "1" to "5", the
tir storing cell PTN(M,TRN,TPCTR) which is desig-        value of register
TRN turns to "6" in the step 142,         e) nated by the rhythm code M,
channel number of  is  so that the judgement result of step 144 turns to
th register TRN and count value of tempo counter         "NO". Because, no
musical instrument code. is TPCTR. Incidentally, the tempo counter TPCTR
assigned to the track 6 (i.e., PICODE(M,6) = 0).            ir executes the
counting operation in the play mode         Thereafter, since TRN =6 and
PTNNUM(M) =5 and program mode, which will be described later in   in the
step 146, its judgement result turns to conjunction with Fig. 13.
20   "YES", so that the processing proceeds to the step  ' By the way, in
the case where the second pad      150 via the step 148. Then, the writing
processes operation, is executed after the first pad operation  in the
steps 150 and 152 described before are and the secondly operated pad switch
is identical     executed with respect to TRN = 6. to the firstly. operated
pad switch, the judgement       When it is detected that the rhythm tone
kind result of the step 144 turns to "YES", so that the   25   concerning
the present pad operation has been processing proceeds to the step
152.Similar to the   already assigned to some track in the process of of
preceding operation described before, the timing      sequentially
searching the value of register TRN information is written into the track
indicated by    from "2" to "5", the processing proceeds from the
f TRN = 1. in the step 152.                             step 144 to the
step 152. Then, the timing informa- In this case, if the pad switch which
is different   30  tion is written in with respect to the track number of
from the firstly operated pad switch is operated, or  register TRN at this
time. For example, when it is if the pad switch and roll designating switch
which   detected that the track of TRN = 4 has been al- are identical to
those in the first operation are     ready assigned, the processing
proceeds from the simultaneously operated, the judgement result of
step 144 to the step 152, wherein the timing in- step 144 turns to "NO".
Then, the processing pro-   35  formation is written into the track of
TRN=4. In this ceeds to the step: 146.                         .    case,
the track of .TRN = 5 is not searched. In the step 146, TRN  1' and
PTNNUM(M) = 1,          In the above-mentioned steps 132 to 152, at so that
its judgement result turns to- 'NO". Then,    every time when any rhythm
tone kind is des- the processing returns to the step 142. In this step
ignated, it is judged that such rhythm tone kind has 142, the value of
register TRN is incremented to   40   been already assigned to any one of
the tracks. If "2", and then the processing proceeds to the step     there
is the assigned track, the timing information 144..              -
concerning such rhythm tone kind is written into In the step 144, both of
the values of storing    such assigned track. On the contrary, if there is
no areas PICODE(M,2) and PRLFLG(M,2) correspond-         assigned track,
the rhythm tone kind is assigned to ing to the track 2 are equal to "0"
(which means   45   and its corresponding timing information is written
that the track 2 is no assigned with information).   into one of
un-assigned tracks. By repeatedly ex- Thus, the judgement result of this
step 144 is        ecuting the above-mentioned processes, it be- "NO", the
processing proceeds to the step 146.'       comes possible to write in the
desirable rhythm In the step 146, TRN  2 and PTNNUM(M) =1,         pattern
to the rhythm  pattern program  memory so that its judgement result turns
to "YES". There-   50  shown in Fig. 5(A). fore, the processing proceeds to
the step 150 via        After executing the step 152, the processing the
step 148.;                                        proceeds to the step 154
wherein the assigning In the step 150, as similar to the preceding
channel (CH) detection subroutine is executed, track- of TRN =1, the
musical instrument code and  -  which will be described later in
conjunction with roll designating information are respectively written   55
Fig. 11.. In this subroutine, the channel to which the in the track of TRN
= 2, and the value "2" is written  musical instrument code is to be
assigned is de- into the storing block PTNNUM(M). Thereafter, in
tected, and the channel number corresponding to the step 152, the timing
information is written into.  such channel is set to the register ACH.
Then, the 10 (err)  



processing proceeds to a step 156.                [K] ASSIGNING CHANNEL
DETECTION SUBROU- ln the step 156, the musical instrument code of  TINE
(FIG. 11) the storing area PICODE(M,TRN) is set to the register ICODE(ACH)
corresponding to the channel     In a first step 170 shown in Fig. 11, it
is judged number of register ACH, while the roll designating   5   whether
the rhythm tone kind requiring the assign- information of storing area
PRLFLG(MTRN) is set  ment has been already assigned to any one of the to
the flag RLFLG(ACH) corresponding to the chan-  channel 1 (CH1) to channel
8 (CH8) or not. In this nel number of register ACH. As a result, the des-
case, each  of the  storing  areas  PICODE- ignated rhythm tone kind is
assigned to the chan-  (RCODE,TRN) and PRLFLG(RCODE,TRN) is des- nel which
is detected in the step 154. When the   10  ignated by the rhythm code of
register RCODE and value "1" is set to the flag RLFLG(ACH), the roll  the
track number of register TRN. Thus, in other tone generation is
automatically started by the roll  words, the step 170 judges whether or
not there is timer, interrupt process shown in Fig. 16. After  the channel
X wherein the musical instrument code executing the step 156, the
processing proceeds to  of storing area PICODE(RCODE,TRN) coincides the
step 158.                                15  with that of register ICODE(X)
corresponding to the In the step 158, the truncate value correspond-
channel number X (which varies from "1 " to "8") ing to the musical
instrument code of register    and the roll designating information of
storing area ICODE(ACH) is read from the truncate value mem-
PRLFLG(RCODE,TRN) coincides with that of flag ory shown in Fig. 3B, and the
read truncate value  RLFLG(X). If the judgement result of this step 170 is
set to the truncate counter TCTR(ACH) cor-  20  is "NO", the processing
proceeds to a step 172. responding to the channel number of register ACH.
However, if the judgement result of step 170 is Then, this truncate value
is decremented by one in  "YES", the processing proceeds to a step 174. the
truncate timer interrupt process shown in Fig.    In the step 172, if there
is the tempo counter 17.
whose value is "0" (i.e., the tempo counter in In the next step 160, the
volume value VLM   25  which corresponding tone-generation is stopped)
corresponding to the musical instrument code of   within eight truncate
counters TCTR(1) to TCTR(8), register ICODE(ACH) and the roll designating
in-  the channel number (CH number) corresponding to formation of flag
RLFLG(ACH) is read from the     such tempo counter is entered into the
register volume value memory shown in Fig. 3C. Such read   ACH. If there is
no tempo counter whose value is volume value VLM is set to the register
VLM(ACH)   30  "0", the register ACH stores the CH number cor-
corresponding to the channel number of register   responding to the tempo
counter whose value is ACH.
minimum within eight truncate counters TCTR(1) to Thereafter, in a step
162, the channel number  TCTR(8). of register ACH, the musical instrument
code of      In the step 174, the register ACH stores the CH register
ICODE(ACH), the volume value of register  35  number X of the channel which
has been already VLM(ACH) and the key-on information KON are
assigned. After executing the step 172 or 174, the respectively outputted
to the registers 40, 42, 44  processing returns to the original routine as
shown and 46 within the rhythm tone generator 30. Thus,  in Fig. 10 or 13.
the rhythm tone generator 30 generates the rhythm    In the assigning
channel detection subroutine tone signal RTS corresponding to the rhythm
tone   40  shown in Fig. 11, when it is required to assign a kind indicated
by the musical instrument code of  new rhythm  tone kind other than the
assigned register ICODE(ACH) from the channel correspond-  rhythm tone
kinds in the state where eight chan- ing to the channel number of register
ACH, wherein  nels are all used, such new rhythm tone kind is such rhythm
tone signal RTS has the attack level  assigned to the channel corresponding
to the tem- corresponding to the volume value of register VLM-   45  po
counter whose value is minimum within eight (ACH). After executing the step
162, the processing  truncate counters TCTR(1) to TCTR(8). Such returns to
the main routine.                      rhythm  tone kind is generated
instead of the Due to the above-mentioned steps 154 to 162,   rhythm tone
kind which is mostly attenuated. at every time when the rhythm tone kind is
des-      In the case where the subroutine shown in Fig. ignated, the
rhythm tone corresponding to such   50  11 is used in the subroutine shown
in Fig. 10, the rhythm tone kind is generated by assigning such   rhythm
code of register RCODE must be equal to rhythm tone kind to the adequate
channel, so that  M. Therefore, the step 170 must judge whether or the
manual rhythm performance can be done in the  not the channel X is existed
based on the musical program mode. Therefore, the player can program
instrument code of storing area PICODE(MTRN) the desirable rhythm pattern
with listening to the   55  and the roll designating information of storing
area manual rhythm tones obtained by performing the    PRLFLG(M,TRN).
keyboard by himself. 11    
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TONE-GENERATION PROCESS IN PLAY                Similar to the step 160
shown in Fig. 10, in the MODE (FIG. 12)
step 194, the volume value corresponding to the          TF values of
register ICODE(ACH) and flag RLFLG-            RC If it is judged that the
present mode is the play  (ACH) is read from the volume value memory, and
the mode in the step 130 shown in Fig. 10, the pad   5   the read volume
value is stored in the register        stc operation subroutine does not
execute any pro-     VLM(ACH). Then, the processing proceeds to a
ue cess. However, it is possible to generate the      step 196.
or rhythm tone based on the pad operation in the play    Similar to the
step 162 shown in Fig. 10, in the      "y mode, so that such example will
be shown in Fig.   step 196, the key-on information KON plus the 12.
10  values of registers ACH, ICODE(ACH) and VLM-              the When it
is judged that the present mode is the  (ACH) are outputted to the rhythm
tone generator         va play mode in the step 130 shown in Fig. 10, the
30. Thus, the rhythm tone signal RTS correspond-  |      TF processing
proceeds to the step 180 shown in Fig.  ing to the value of register
ICODE(ACH) is gen-  |       co 12. In the step 180, the musical instrument
code   erated from the channel corresponding to the value       eq
indicating the rhythm tone kind corresponding to  15  of register ACH,
wherein this rhythm tone signal     (err) the operated pad switch is set to
the register     RTS has the attack level corresponding to the
(err) PDCODE. Then, the processing proceeds to a step    value of register
VLM(ACH). Thereafter, the pro-  (err) 182.
cessing returns to the main routine shown in Fig. 6.  (err)  of In the step
182, the value "0" is set to the
res register RLSW. As described above, this example  20  (Ml TEMPO CLOCK
INTERRUPT PROCESS (FIG.                eq orces to reset the value of roll
designating informa-  13)
or tion to "0", so that the automatic roll tone-genera-
"N tion is not executed. However, as described in         Figs. 13A and 13B
are flowcharts both showing        thE conjunction with Fig. 10, it is
possible to automati-  the tempo clock interrupt process, wherein this
sh. cally generate the roll tone by detecting the opera-  25  interrupt
process is started by each clock pulse of tion of roll designating switch
RLS.               the tempo clock signal TCL.
(err) In the next step 184, it is judged whether the     In a step 200, it
is judged whether the value of     (err) designated rhythm tone kind has
been already       flag START is equal to "1" (indicating the rhythm
de assigned to any one of CH1 to CH8 or not. This     running) or not. If
the judgement of this step 200 is    21 judgement of step 184 is similar to
that of step 170   30  "NO", the generation of rhythm tone must be stop-
be shown in Fig. 11 except that the registers PDCODE  ped, and then the
processing returns to the main         thE and RLSW are used instead of the
storing areas     routine.
inf PICODE(RCODE,TRN) and PRLFLG(RCODE,TRN).              If the judgement
result of step 200 is "YES",         is If the judgement result of this
step 184 is    the processing proceeds to a step 201 wherein the
(err) "NO", the processing proceeds to a step 186.  35  value "1" is set to
the register TRN. As described        va Similar to the step 172 shown in
Fig. 11, this step  above, if the value of flag START is maintained at 186
stores the CH number in the register ACH,      "1 ", the processes after a
step 202 can be ex-          thE wherein this CH number corresponds to the
tempo    ecuted in both of the program  mode and play counter whose value
is "0" or minimum within       mode. After executing the step 202, the
processing      (err) ue eight truncate counters TCTR(1) to TCTR(8).    40
proceeds to a step 204.                                   te( If the
judgement result of step 184 is "YES",    In this case, the storing cell
PTN(RCODE,             (err) the processing proceeds to a step 188 wherein
the  TRN, TPCTR) is designated by the rhythm code             21 register
ACH stores the CH number X whose chan-    (i.e., the selected rhythm) of
register RCODE, the nel has been already assigned.
track number of register TRN and the count value         (err) After
executing the step 186 or 188, the pro-  45  of tempo counter TPCTR. Then,
in the step 204, it     (err) cessing proceeds to a step 190 wherein the
musi-  is judged whether the storing cell PTN(RCODE,             (err) cal
instrument code of register PDCODE is written  TRN, TPCTR) takes the value
"1" (indicating the          vo into the register ICODE(ACH), while the
roll des-  timing for generating tones) or not. If the judge-       (A-
ignating information (0) is written into the register  ment result of this
step 204 is "YES", the process-  pr RLSW. Then, the processing proceeds to
a step   so  ing proceeds to a step 206. 192.
As described before in conjunction with Fig.          (err) Similar to the
step 158 shown in Fig. 10, in the  11, the assigning channel detection
subroutine pro-    ter step 192, the truncate value corresponding to the
cess is executed in the step 206. More specifically,     te( value of
register ICODE(ACH) is read from the     the channel to which the rhythm
tone kind to be            22 truncate value memory, and the read truncate
value   55  generated must be assigned is detected, and the    (err) is
inputted to the truncate counter TCTR(ACH).     CH number of such detected
channel is stored in          (err) Then, the processing proceeds to a step
194.       the register ACH. Then, the processing proceeds to       of a
step 208.                                             (err) (err)  
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In this case. the storing area PRLFLG(RCODE.      value of register
VLM(ACH). (err)               TRN) is designated by the rhythm code of
register       When the processing directly proceeds to the G-
RCODE and the track number of register TRN. In      step 220 via the step
212, the key-on pulse KONP (err)              the step 208, it is judged
whether the value of this  is generated in synchronism with the clock pulse
of er             storing area PRLFLG(RCODE, TRN) takes the val-   5
tempo clock signal TCL when the value of timing a              ue "1"
(indicating the presence of roll designation)  data varies from "0" to "1"
as shown in Fig. 14. In or not. If the judgement result of this step 208 is
response to this key-on pulse KONP, the first tone (err)
"YES". the processing proceeds to a step 210.        is generated in the
roll tone generation. Thereafter, (err)                 In the step 210 the
register DTPCTR stores       the tones in the roll tone generation are
succeedin- (err)         the value which is obtained by subtracting the
10  gly generated by the roll timer interrupt process or              value
"1" from the count value of tempo counter      shown in Fig. 16,
independent from the tempo d-              TPCTR. This value means the
preceding tempo          clock signal TCL. A cycle period T of succeedingly
n-              count value. If the subtracting result. becomes
generating these tones corresponds to that of gen- (err)            equal
to "-1 ", the value "63" is inputted into the  erating the roll clock
signal RCL, which takes sev- al            register DTPCTR. After executing
the step 210, the   15  eral tens milli-second, for example. (err)
processing proceeds to a step 212.                       When the process
of step 220 is completed or (err)               In the step 212, it is
judged whether the value  when the judgement result of step 212 is "YES",
6.              of storing cell PTN(RCODE, TRN, DTPCTR) cor-         the
processing proceeds to a step 232. The reason responding to the preceding
tempo count value is    why the processing proceeds to the step 232 when G.
equal to "1 " (indicating the tone-generation timing)   20  the judgement
result of step 212 is "YES" is that or not. If the judgement result of this
step 212 is  there is no need to execute the tone-generation "NO", it can
be said that the value of timing data of  process in the steps 214 to 220
because the value (err)             the selected rhythm  varies from  "0"
to "1" as      of timing data is remained at "I" so that the roll (err)
shown in Fig. 14.                                    tone-generation is
performed. (err)                When the process of step 212 is completed
or   25    Meanwhile, if the judgement result of step 204 when the
judgement result of step 208 is "NO"       is "NO" (which means it is not
the tone-generation of              (which means the normal tone without
the roll tone   timing), the processing proceeds to a step 222. (err)
designation), the processing proceeds to a step      Similar to the step
208, the step 222 judges wheth- is             214.. In this step 214, the
musical instrument num-  er the value of storing area PRLFLG(RCODE, TRN)
(err)            ber of storing area PICODE(RCODE, TRN) is set to  30
takes the value "1" or not. If the judgement result (err)            the
register ICODE(ACH), while the roll designating  of this step 222 is "NO",
there is no need to information of storing area PRLFLG(RCODE, TRN)
execute the process of stopping the roll tone-gen- is set to the flag
RLFLG(ACH). When the process-    eration, so that the processing proceeds
to the step (err)             ing proceeds to the step 214 via the step
212, the   232. (err)            value "1" is set to the flag RLFLG(ACH).
35      If the judgement result of this step 222 is at
Next, similar to the step 158 shown in Fig. 10,   "YES", the processing
proceeds to a step 224 x-             the truncate value corresponding to
the value of      wherein the preceding tempo count value is set to (err)
register ICODE(ACH) is read from the truncate val-  the register DTPCTR as
similar to the step 210. (err)g              ue memory and such read
truncate value is input-     Then, the processing proceeds to a step 226.
ted into the truncate counter TCTR(ACH) in the   40     Similar to the step
212, it is judged whether the E,             step 216. Then, the processing
proceeds to a step    storing cell PTN(RCODE, TRN, DTPCTR) takes the (err)
218.                                                 value "1" or not in
the step 226. If the judgement (err)     Then, similar to the step 160
shown in Fig. 10,             result of this step 226 is "NO", the value
"0" is (err)             the volume value corresponding to the values of
continued in the timing data, so that the processing it
register ICODE(ACH) and flag RLFLG(ACH) is read   45   proceeds to the step
232. E,             from the volume value memory and then such read
When the judgement result of step 226 is (err)            volume value is
inputted into the register VLM-      "YES", the value of timing data varies
from "1" to (ACH) in the step 218. Thereafter, the processing   "0" as
shown in Fig. 14. Then, the processing (err)            proceeds to a step
220.                             proceeds to a step 228. Similar to the
step 162 shown in Fig. 10, the   50  Similar to the step 170 shown in Fig.
11, the (err)             key-on information KON plus the values of regis-
channel to which the roll tone has been already ters ACH, ICODE(ACH) and
VLM(ACH) are output-       assigned is detected, and its CH.number is
input- (err)             ted to the rhythm tone generator 30 in the step
ted into the register ACH in the step 228. Then, the (err)             220.
Thus, the rhythm tone signal RTS correspond-    processing proceeds to a
step 230. (err)             ing to the value of register ICODE(ACH) is gen-
55     In this step 230, the value "0" is set to the flag in
erated from the channel corresponding to the value  RLFLG(ACH). As a
result, the roll tone-generation (err)             of register ACH, wherein
this rhythm tone signal     must be stopped after the clock pulse of tempo
RTS has the attack level corresponding to the       clock signal TCL at the
timing when the value of 13  
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varies from "1," to "0". After executing    On the contrary, if the
judgement result of step      [0] the step 230, the processing proceeds to
the step  250 is "YES", the processing proceeds to a step           (err)
232.                                                252 wherein the value
"1" is set to the register In the step 232, the value of register TRN is
CHN. Thus, the processes after the step 252 can incremented by one. Then,
the processing pro-   5   be executed in both of the program mode and play
(err) ceeds to a step 234 wherein it is judged whether or  mode as long as
the value of flag START remains          (err) not the value of register
TRN is larger than the    at "1 ". After executing the step 252, the
processing track number of storing area PTNNUM(RCODE)          proceeds to
a step 254.                                   wh corresponding to the
rhythm  code of register           In the step 254, it is judged whether
the value       (err) RCODE. If the judgement result of this step 234 is
to  of flag RLFLG(CHN) corresponding to the channel       "N "NO", the
processing returns to the step 204,       number of register CHN takes the
value "1" (in- whereby the processes as described heretofore are   dicating
the presence of roll designation) or not. If     the repeatedly  executed
until TRN  >  PTNNUM-         the judgement result of this step 254 is
"YES", the       val (RCODE). For example, in the case where the
processing proceeds to a step 256.                         ab rhythm 1 is
selected in the rhythm pattern memory,  15   As similar to the step 162
shown in Fig. 10, the      (err) PTNNUM(1)= 16, so that the above-mentioned
pro-     channel number of register CHN (which indicates          (err)
cesses are repeatedly executed by sixteen times.    the presence of roll
designation), the musical in-        (err) In case of TRN  > PTNNUM(RCODE),
the             strument code of register ICODE(CHN), the volume judgement
result of step 234 turns to "YES", and    value of register VLM(CHN) and
the key-on in-             of then the processing proceeds to a step 236.
In this  20  formation KON are outputted to the rhythm tone       en step
236, the tempo indicators TLD are driven         generator 30. Thus, the
rhythm tone signal RTS            re based on the count value of tempo
counter           corresponding to the value of register ICODE
(err) TPCTR. More specifically, four indicators TLD1 to   (CHN) is
generated from the corresponding chan-           TC TLD4 (shown in Fig. 1)
are controlled to be lighted  nel, wherein this rhythm tone signal RTS has
the         by on and off as shown in Fig. 15 in response the   25  attack
level corresponding to the value of register      of state where the count
value of tempo counter        VLM(CHN) (which is about half level of the
normal TPCTR coincides with any one of the values "0",     tone).
(err) "8", "16", ..., "48" and "56". As a result, the tempo   When the
process of step 256 is completed or          the indication can be executed
in response to the set   when the judgement result of step 254 is "NO"
tempo. After executing the step 236, the process-  30  (which means the
absence of roll designation), the     in( ing proceeds to a step 238.
processing proceeds to a step 258.                        ce In the step
238, the value of tempo counter         In the step 258, the value of
register CHN is         the TPCTR is incremented by one. Then, the process-
incremented by one. Then, the processing pro-             If ing proceeds
to a step 240 wherein it is judged     coeds to a step 260 wherein it is
judged whether          the whether the value of tempo counter TPCTR is  35
the value of register CHN is larger than the channel          at equal to
"64" (indicating the end of two bars) or   number "8" or not. If the
judgement result of this         ec not. If the judgement result of this
step 240 is    step 258 is "NO", the processing returns to the
"8 "NO", the processing returns to the main routine    step 254, whereby
the above-mentioned processes           er shown in Fig. 6.
are repeatedly executed until the value of register        the On the
contrary, if the judgement result of step   40   CHN exceeds over "8".
Thus, it is searched wheth-  cr 240 is "YES", the processing proceeds to a
step.    er the roll designation is present or absent in each 242 wherein
the value "0" is set to the tempo       channel. If there is the roll
designation existed, the     (err) counter TPCTR, then the processing
returns to the   rhythm tone is generated.
(err) main routine. Therefore, it is possible to continue     In case of
CHN > "8", the judgement result of the automatic rhythm performance by
repeatedly  45  step 260 turns to "YES", then the processing re-
(err) using the rhythm pattern of two bars.               turns to the main
routine.                                 (err) According the
above-mentioned roll timer inter- [N] ROLL TIMER INTERRUPT PROCESS (FIG.
rupt process, the roll timer clock signal RCL in- 16).
dependent from the tempo clock signal TCL is 50  generated. Hence, even if
the tempo is changed, Fig. 16 shows the roll timer interrupt process,  the
time interval between the times of generating wherein this interrupt
process is started by each   the roll tones is not changed. In addition, it
is clock pulse of roll clock signal RCL.               possible to
arbitrarily vary and set the such time In a first step 250 shown in Fig.
16, it is judged  interval of roll tone, regardless of the tempo. whether
the value of flag START is equal to "1" or  55 not. If the judgement result
of this step 250 is "NO", the processing returns to the main routine shown
in Fig. 6. 14  



0  TRUNCATE TIMER INTERRUPT  PROCESS                   kind whose
attenuating time is relatively longer (FIG. 17)
is set relatively smaller. Fig. 17 shows the truncate timer interrupt pro-
[P] MODIFIED EXAMPLES cess, wherein this interrupt process is started by
5 each clock pulse of the truncate clock signal KCL.      The present
invention is not limited to the I  In a first step 270 shown in Fig. 17, it
is judged  present embodiment as described  heretofore, whether the value
of flag START is equal to "1" or  hence, it is possible to re-design the
present em- not. If the judgement result of this step 270 is    bodiment to
the following modified examples; "NO", the processing returns to the main
routine.    10    (1) The operation of present embodiment is con- If the
judgement result of step 270 is "YES",      trolled by software, however,
it is possible to f            the processing proceeds to a step 272
wherein the       control such operation by use of specific hard- value "1
" is set to the register CHN. As described    ware. above, the processes
after the step 272 can be         (2) The rhythm tone generator 30 works
accord- 3             executed in both of the program mode and play    15
ing to the pulse code modulation (PCM) method. mode as long as START= 1.
After executing the          However, it is possible to employ the
frequency -             step 272, the processing proceeds to a step 274.
modulation (FM) method. In addition, the rhythm 3                In the
step 274, it is judged whether the value     tone generator 30 use plural
channels by the -            of truncate timer TCTR(CHN) is "0" (indicating
the      time division system. However, it is possible to 3            end
of tone-generation) or not. If the judgement  20   use plural channels in
parallel. result of this step 274 is "NO", the processing       (3) The
present embodiment provides the key- -             proceeds to a step 276
wherein the truncate timer      board. However, it is possible to omit the
key- -           TCTR(CHN) is set with the value which is obtained
board to thereby re-design the electronic musi- by subtracting the value "1
" from the present value   cal instrument according to the present
invention r             of truncate timer TCTR(CHN).                    25
into the specific rhythm performance apparatus. When the process of step
276 is completed or        (4) The channel assigning method is based on
when the judgement result of step 274 is "YES",       the
latter-first-method in the present embodi- r            the processing
proceeds to a step 278.                  ment. However, it is possible to
employ former- In the step 278, the value of register CHN is
first-method wherein new rhythm tone kind is incremented by one. Then, the
processing pro-  30      not assigned to any channels when all channels
ceeds to a step 280 wherein it is judged whether       are occupied by
respective rhythm tone kinds. the value of register CHN is larger than "8"
or not.   (5) The present embodiment transmits the musi- If the judgement
result of this step 280 is "NO".      cal instrument code to the rhythm
tone gener- the processing returns to the step 274, wherein the     ator
30. However, it is possible to transmit nec- above-mentioned processes are
repeatedly execut-  35   essary musical tone parameter information (e.g.,
ed until the value of register CHN exceeds over         parameter
information for FM tone source) in e              "8". As described
heretofore, it is searched wheth-    order to obtain the desirable musical
instrument er TCTR(CHN)=0 or not in each channel. If not,        tone.
(err)            the value of truncate timer TCTR(CHN) is de-
(6) The present embodiment employs the real- cremented by one.
40    time input method wherein the tempo is indicat- h               If
the value of register CHN exceeds over "8",      ing, the rhythm is running
and the rhythm pat- e            the judgement result of step 280 turns to
'YES',       tern is written in simultaneously. However, it is so that the
processing returns to the main routine.    possible to employ the step
input method as The truncate method is not limited to as de-
described in Japanese Utility Model Laid-Open (err)             scribed
above, hence, it is possible to employ the   45  Publication No.60-125699.
More specifically, the following truncate methods:
rhythm pattern is written in by designating the r-               (1) The
value of truncate timer is decremented      timing by use of the specific
timing designating (err)              by one in each tempo clock interrupt,
where the      switch. is               time until this value is decreased
to "0" de-        (7) The present embodiment provides the spe- pends on the
tempo;                          50     cific pad switch. However, it is
possible to as- (err)              (2) The value of truncate timer is
decremented       sign the plural rhythm tones to the plural keys in is
by one when new tone-generation assignment is       the keyboard in the
program mode. In this case, (err)              occurred; and
the rhythm tone is inputted by the timing of (3) The value of truncate
timer is added with the   depressing the key, which means that the keys
value "1" in each interrupt timing so that new' 55  of keyboard are used as
the input switches. rhythm  tone kind is assigned to the channel        (8)
The present embodiment simultaneously having the maximum addition result
wherein the      designate the musical instrument and its tone- truncate
value corresponding to the rhythm tone     generation timing by use of the
pad switches. 15    



29                 EP 0 322 927 B1                     30 However, it is
possible to use different switches  ways without departing from  essential
character for respective designations.                     thereof as
described heretofore. Therefore, the pre- (9) The present embodiment can
generate the      ferred embodiment described herein is illustrative tones
in the program mode, however, it is possi-  and not restrictive. the scope
of the invention being ble to omit generating the tones. In addition. the
5   indicated by the appended claims and all variations present invention
is not limited to use the pro-  which come within the meaning of the claims
are grammed  rhythm  pattern as the automatic         intended to be
embraced therein. rhythm performance. (10) It is possible to employ event
storing meth-  Claims od as the method of storing timing data. In this  10
case, in order to compress the data, each track   1. An electronic musical
instrument having a must store an event kind and time information
rhythm-tone generating function comprising: among events.
(a) tone source means (30) providing plural (11) It is possible to
adequately edit or partially     rhythm-tone-generation  control  channels
erase the programmed rhythm pattern. For ex-   15       and a memory (62)
storing rhythm  tone ample, when it is detected that an erase switch
information representing plural rhythm-tone and desirable pad switch are
simultaneously de-         kinds the number of which is greater than a
pressed, it is possible to clear the information        number of said
rhythm-tone-generation con- stored in the track assigning with the musical
trol channels, said tone source means gen- instrument corresponding to such
desirable pad   20     erating a rhythm tone signal (RTS) corre-
3 switch.                                                   sponding to
each of said plural rhythm-tone (12) The present embodiment provides one
kinds on the basis of said rhythm tone in- ROM  18 for storing programs.
However, it is            formation; possible to provides plural memories
for storing        (b) generating means (PDS and/or 16, 18, programs.
25         20) for generating rhythm-tone-kind desig- (13) The functions of
pad switches and roll des-        nating information and
rhythm-tone-genera- ignating switch can be assigned to any keys of
tion designating information, wherein one of keyboard or other switches.
said plural rhythm-tone kinds is designated (14) It is possible to
automatically generate the       by said rhythm-tone-kind designating
infor- roll tone in the play mode in addition to the   30      mation,
while a start timing for generating a program  mode when the pad switch and
roll              rhythm tone is designated by said rhythm- designating
switch  are  simultaneously  de-           tone-generation designating
information; and pressed.
(c) assigning means (16 18, 20) for assign- (15) It is not preferable to
generate the roll tones    ing, every time said generating means gen- in
some rhythm tone kinds. Hence, when such   35        erates said
rhythm-tone-kind designating in- rhythm tone kind is designated, it is
possible to       formation and said rhythm-tone-generation automatically
inhibit generating its roll tone.         designating information, said
rhythm-tone- (16) The function of roll timer 24 can be as-           kind
designating  information, and  said signed to the tempo timer and the like.
rhythm-tone-generation designating informa- (17) The number of pad switches
can be limited   40    tion to one of said plural rhythm-tone-gen- to one.
eration control channels. (18) It is possible to automatically and simulta-
neously execute the tone-generation designation   2. An electronic musical
instrument as defined in and roll designation, regardless of the player's
claim 1 wherein said generating means gen- operation. In this case, the
code indicative of  45   erates said rhythm-tone-kind designating in- such
execution command can be inserted into          formation  and  said
rhythm-tone-generation any rhythm pattern.
designating information in accordance with (19) The present embodiment
generate the roll         pre-stored rhythm patterns, and said generat-
tone when the roll designation is continuously       ing means comprises:
done. However, it is possible to generate the roll  50  (a) storing means
(20) providing plural stor- tone when it is detected that the roll
designating      ing areas; switch is instantaneously operated. In this
case,       (b) designating means (PDS) for generating the register RLSW is
set in the on-event of roll        generation-timing information and also
gen- designating switch, and then this register RLSW         erating said
rhythm-tone-kind designating is reset in the next on-event.
55         information at every time when said rhythm- The above is the
description of a preferred            tone kind is to be designated,
wherein the embodiment and its modified examples. This in-
number of said rhythm-tone kinds is greater vention may be practiced or
embodied in still other       than number of said storing areas; 16    



29                 EP 0 322 927 B1                     30           (err)
However, it is possible to use different switches  ways without departing
from  essential character for respective designations.
thereof as described heretofore. Therefore. the pre- (9) The present
embodiment can generate the        ferred embodiment described herein is
illustrative tones in the program mode. however. it is possi-   and not
restrictive. the scope of the invention being bie to omit generating the
tones. In addition. the    5   indicated by the appended claims and all
variations present invention is not limited to use the pro-   which come
within the meaning of the claims are grammed  rhythm  pattern as the
automatic         intended to be embraced therein. rhythm performance. (10)
It is possible to employ event storing meth-  Claims od as the method of
storing timing data. In this  10 case. in order to compress the data, each
track    1. An electronic musical instrument having a must store an event
kind and time information          rhythm-tone generating function
comprising: among events.                                            (a)
tone source means (30) providing plural (11) It is possible to adequately
edit or partially      rhythm-tone-generation  control  channels erase the
programmed rhythm pattern. For ex-   is        and a memory (62) storing
rhythm  tone ample. when it is detected that an erase switch
information representing plural rhythm-tone and desirable pad switch are
simultaneously de-          kinds the number of which is greater than a
pressed, it is possible to clear the information         number of said
rhythm-tone-generation con- stored in the track assigning with the musical
trol channels, said tone source means gen- instrument corresponding to such
desirable pad   20      erating a rhythm tone signal (RTS) corre-
3 switch.                                                  sponding to each
of said plural rhythm-tone (12) The present embodiment provides one
kinds on the basis of said rhythm tone in- ROM  18 for storing programs.
However, it is.            formation: possible to provides plural memories
for storing         (b) generating means (PDS andior 16, 18, programs.
25          20) for generating rhythm-tone-kind desig- (13) The functions
of pad switches and roll des-         nating information and
rhythm-tone-genera- ignating switch can be assigned to any keys of
tion designating information, wherein one of keyboard or other switches.
said plural rhythm-tone kinds is designated (14) It is possible to
automatically generate the        by said rhythm-tone-kind designating
infor- roll tone in the play mode in addition to the   30       mation,
while a start timing for generating a program  mode when the pad switch and
roll               rhythm tone is designated by said rhythm- designating.
switch  are  simultaneously  de-            tone-generation designating
information; and pressed.
(c) assigning means (16 18, 20) for assign- (15) It is not preferable to
generate the roll tones     ing, every time said generating means gen- in
some rhythm tone kinds. Hence, when such   35         erates said
rhythm-tone-kind designating in- rhythm tone kind is designated, it is
possible to        formation and said rhythm-tone-generation automatically
inhibit generating its roll tone.          designating information, said
rhythm-tone- (16) The function of roll timer 24 can be as-            kind
designating  information  and  said signed to the tempo timer and the like.
rhythm-tone-generation designating informa- .   (17) The number of pad
switches can be limited   40     tion to one of said plural
rhythm-tone-gen- to one.
eration control channels. (18) It is possible to automatically and simulta-
neously execute the tone-generation designation    2. An electronic musical
instrument as defined in and roll designation. regardless of the player's
claim 1 wherein said generating means gen- operation. In this case, the
code indicative of   45  erates said rhythm-tone-kind designating in- such
execution command can be inserted into           formation  and  said
rhythm-tone-generation any rhythm pattern.
designating information in accordance with (19) The present embodiment
generate the roll         pre-stored rhythm patterns, and said generat-
tone when the roll designation is continuously        ing means comprises:
done. However, it is possible to generate the roll  so  (a) storing means
(20) providing plural stor- tone when it is detected that the roll
designating.      ing areas: switch is instantaneously operated. In this
case,        (b) designating means (PDS) for generating the register RLSW
is set in the on-event of roll         generation-timing information and
also gen- designating switch, and then this register RLSW          erating
said rhythm-tone-kind designating is reset in the next on-event.
55         information at every time when said rhythm- The above is the
description of a preferred            tone kind is to be designated,
wherein the embodiment and its modified examples. This in-
number of said rhythm-tone kinds is greater vention may be practiced or
embodied in still other        than number of said storing areas; 16 l   
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(16, 18, 20, 22) for writing  5. An electronic musical instrument as
defined in said generation-timing information into said      claim  4
wherein said control means selects storing means when said designating
means          said rhythm-tone-generation control channel of generates
said rhythm-tone-kind designating        which generation-remaining time is
equal to information, wherein one of said plural stor-   5  zero or the
smallest among said plural rhythm- ing areas is assigned for each
rhythm-tone-       tone-generation-control channels, so that said kind
designating information so that said         rhythm-tone-kind designating
information and generation-timing information corresponding        said
rhythm-tone-generation designating infor- to each rhythm-tone-kind
designating infor-        mation to be newly generated are assigned to
mation is. written into the assigned storing   10  the selected
rhythm-tone-generation  control area; and
channel. (d) reading means (16, 18, 20, 22) for read- ing out said
rhythm-tone-kind designating      6. An electronic musical instrument as
defined in information and said generation-timing in-        claim 4
wherein said truncate control informa- formation from said storing means so
as to   15   tion comprises numeric data corresponding to generate and
output said rhythm-tone-kind          said musical-tone-generation period,
so that at designating information and said rhythm-          each start
timing for generating the rhythm tone-generation designating information.
tone, said detecting means sets said numeric data corresponding to said
rhythm tone there- 3. An electronic musical instrument as defined in  20
in, thereafter, said numeric data is decremen- claim 2 wherein said writing
means searches          ted by every predetermined period of time and said
storing area which is assigned for said         said detecting means
detects the decremented rhythm-tone-kind designating information when
numeric data as said generation-remaining said  designating  means
generates  said            time. rhythm-tone-kind designating information,
so   25 that if the assigned storing area is found, said  7. An electronic
musical instrument as defined in writing means writes said
generation-timing in-      claim 1 further comprising: formation into the
assigned storing area, while        (a) roll designating means (RLS, 16,
18) for if no assigned storing area is found, one of the
generating roll designating information by un-assigned storing areas is
assigned for said   30     which continuous generation of said rhythm
rhythm-tone-kind designating information and           tone signals is
designated; and said writing means writes said generation-tim-          (b)
control means (16, 18, 20) for when said ing information into said one of
the un-as-             roll designating means generates said roll signed
storing areas.                                  designating information
simultaneously with 35         said rhythm-tone-kind designating informa-
4. An electronic musical instrument as defined in          tion and said
rhythm-tone-generation des- claim  1 wherein said assigning means com-
ignating information to be generated by said prises:
generating means, said rhythm tone signals (a) storing means (18) for
storing truncate          corresponding to said rhythm-tone-kind des-
control information representing a musical-  40     ignating information
are continuously gen- tone-generation  period  corresponding  to
erated with a predetermined time interval, each of said plural rhythm-tone
kinds;               while when said generating means gener- n
(b) detecting means (16, 18, 20, 26) for             ates said
rhythm-tone-kind designating in- detecting a generation-remaining time by
formation and said rhythm-tone-generation each
rhythm-tone-generation-control-chan-   45      designating information but
said roll des- n                    nel on the basis of said truncate
control            ignating means does not generate said roll h
information stored in said storing means;            designating
information simultaneously, said and
rhythm tone signal corresponding to said (c) control means for selecting
one of said          rhythm-tone-kind designating information is plural
rhythm-tone-generation control chan-   50     singly generated. nels to
which said rhythm-tone-kind des- ignating information and said rhythm-tone-
8. An electronic musical instrument as defined in generation designating
information to be          claim 7 wherein tone volume of said rhythm g
newly generated by said generating means          tones which are
continuously generated is set l-                   are assigned on the
basis of said genera-  55      smaller than that of said rhythm tone which
is ie                   tion-remaining time detected by said detect-
singly generated. ing means. 17    



33                 EP 0322927 B1                      34 9. An electronic
musical instrument as defined in         Rhythmusklangart festgelegt werden
muB. claim 1 wherein, said plural rhythm-tone-gen-         die die
Rhythmusklangart festlegende Infor- eration control channels of said tone
source          mation erzeugen, wobei die Anzahl dieser means are formed
on the basis of a time-              Rhythmusklangarten gr6Ber als die
Anzahl division system.                            5         der
Speicherbereiche ist: (c) Schreibmittel (16. 18, 20, 22), um die
PatentansprUche                                           Information des
Erzeugungstimings (genera- .tion-timing) in die Speichermittel zu schrei-
1. Ein elektronisches Musikinstrument, das eine           ben, wenn die
Festlegmittel die Information Funktion zur Erzeugung eines Rhythmusklan-
10       zur Festlegung der Rhythmusklangart er- ges besitzt und folgendes
aufweist:                   zeugen, wobei einem  dieser Vielzahl von (a)
Ton- oder Klangquellenmittel (30), die          Speicherbereichen  eine
Information  zur mehrere Kanale zur Steuerung der Rhyth-
Festsetzung der Rhythmusklangart zugeord- musklangerzeugung aufweisen,
sowie ein              net wird, so daB die Information des Erzeu- Speicher
(62), der die Information (iber den   15   gungstimings, die jeder
Information Festle- Rhythmusklang speichert, die mehrere Ar-
gung von Rhythmusklangarten entspricht. in ten von Rhythmuski.fngen umfaft,
deren              den  zugeordneten  Speicherbereich  ge- Anzahl gr6Ber
als die der Steuerkanale zur          schrieben wird und
Rhythmusklangerzeugung  ist, wobei die             (d) (Aus-)Lesemittel
(16, 18, 20, 22), um die Klangquellenmittel ein Rhythmusklangsignal  20
Information zur Festlegung der Rhythmus- (RTS rhythm tone signal) erzeugen,
das je-          klangart und des Erzeugungstimings aus der der Vielzahl
der Rhythmusklangarten             den Speichermitteln auszulesen, um
Infor- auf der Grundlage der Information Ober den          mation zur
Festlegung der Rhythmusklan- Rhythmusklang entspricht;
gart und der Rhythmusklangerzeugung zu (b) erzeugende Mittel (PDS und/oder
16, 18,  25     erzeugen und auszugeben. 20) um Information zu erzeugen,
die die Rhythmusklangarten und die Rhythmus-          3. Ein elektronisches
Musikinstrument nach An- klangerzeugung festlegt, wobei eine dieser
spruch 2, wobei die Schreibmittel den Spei- mehreren Rhythmusklangarten,
durch die           cherbereich suchen, dem der die Rhythmus- Information,
die die Rhythmusklangart fest-  30  klangart festsetzende Information
zugewiesen legt, festgelegt wird, wahrend eine Anfangs-     ist, wenn die
Festlegmittel die Information zur zeitsteuerung  (start timing), um  einen
Festlegung der Rhythmusklangart erzeugen, so Rhythmusklang zu erzeugen,
durch die In-         daB, falls der zugeordnete Speicherbereich ge-
formation festgelegt wird, die die Rhythmus-     funden ist, die
Schreibmittel die Information klangerzeugung festlegt, und             35
des Erzeugungstimings in den zugeordneten (c) Zuordnungsmittel (16, 18,
20), die jedes-    Speicherbereich  schreiben, wogegen  wenn mal, wenn die
erzeugenden Mittel die Infor-      kein zugeordneter Speicherbereich
gefunden mation zur Festlegung von Rhythmusklan-          wird, einer der
nicht zugeordneten Speicherbe- garten und der Erzeugung eines Rhythmus-
reiche der Information zur Festsetzung der klanges erzeugen, die
Information Ober die  40   Rhythmusklangart zugeordnet wird und die
Festlegung der Rhythmusklangart und Uber         Schreibmittel schreiben
diese Information des die Erzeugung eines Rhythmusklanges ei-
Erzeugungstimings in den einen, der noch nem  der Vielzahl der Steuerkanale
zur           nicht zugeordneten Speicherbereiche. Rhythmusklangerzeugung.
45  4. Ein elektronisches Musikinstrument nach An- 2. Ein elektronisches
Musikinstrument nach An-         spruch 1, wobei die festlegenden Mittel
folgen- spruch 1, wobei im Einklang mit zuvor gespei-       des aufweisen:
cherten Rhythmusmustern die erzeugenden               (a) Speichermittel
(18) zur Speicherung ei- Mittel die Information zur Festlegung der
ner abgeschnittenen (truncate) Steuerinfor- Rhythmusklangart und zur
Erzeugung des   50           mation, die eine Periode der Erzeugung ei-
Rhythmusklanges erzeugen, und wobei die er-           nes musikalischen
Klanges reprasentiert zeugenden Mittel folgendes aufweisen:
und zu jeder dieser Vielzahl von Rhythmus- (a) Speichermittel (20) zur
Speicherung, die        klangarten korrespondiert, eine Vielzahl von
Speicherbereichen vorse-         (b) Detektionsmittel (16, 18, 20, 26) zur
De- hen;                                     55        tektion der zur
Erzeugung verbleibenden (b) Festlegmittel (PDS), die die Information
Zeit von jedem Steuerkanal zur Rhythmus- des Erzeugungstimings
(generation-timing)           klangerzeugung, auf der Grundlage der ab-
erzeugen und ebenfalls, immer wenn die              geschnittenen
Steuerinformation, die in den 181 Hi ll    
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36 luf3.                 Speichermitteln gespeichert ist und
die erzeugenden Mittel die Information zur ifor-                 (c)
Steuermittel, um einen der Vielzahl der         Festlegung der
Rhythmusklangart und der )ser                   Steuerkanale zur
Rhythmusklangerzeugung            Rhythmusklangerzeugung. erzeugen, aber
zahl                   auszuwahlen, dem die Information der Fest-
die den  wirbelfestlegenden  Mittel nicht legung der Rhythmusklangart und
der Fest-   5      gleichzeitig die wirbelfestlegende Informa- die
legung der Rhythmusklangerzeugung,. die             tion erzeugen und das
Rhythmusklangsi- era-                   neu durch die erzeugenden Mittel
erzeugt           gnal, das der Information zur Festsetzung irei-
werden sollen,. zugeordnet werden, auf der         des Rhythmusklangs
entspricht, wird ein- ition                  Grundlage, der durch die
Detektionsmittel          fach erzeugt. er-                   detektierten
zur Erzeugung verbleibenden   io von                   Zeit.
8. Ein elektronisches Musikinstrument nach An- zur
spruch 7, wobei das Klangvolumen der Rhyth- ord-             5. Ein
elektronisches Musikinstrument nach An-         musklange, die
kontinuierlich erzeugt werden, zeu' stzeu,              spruch 4, wobei die
Steuermittel den Steuerka-     kHeiner (ein)gestellt ist als das der
einfach er- nal zur Rhythmusklangerzeugung auswahlen,  t5      zeugten
Rhythmusklange. it, in               dessen zur Erzeugung verbleibende Zeit
gleich ge-                 Null oder gleich der kleinsten der Vielzahl der
9. Ein elektronisches Musikinstrument nach An- Steuerkanfle zur
Rhythmusklangerzeugung ist,       spruch 1, wobei die Vielzahl der
Steuerkanale i die               so daB die Information der Festsetzung der
zur Erzeugung eines Rhythmusklanges der Tnus-
Rhythmusklangart und der Festsetzung der  20       Klangquellenmittel auf-
der Grundlage eines aus\ --             Rhythmusklangerzeugung, die neu
erzeugt            Zeiteinteilungssystems (time-division system) nfor-
werden' muR, dem gewAhIten Steuerkanal zur          gebildet werden. klan-
Rhythmusklangerzeugung zugeordnet wird. g zu
Revendications 6. Ein elektronisches Musikinstrument nach An-  25 spruch 4,
wobei die abgeschnittene Steuerin-   1. Instrument de musique 6lectronique
pourvu An-                formation numerische Daten aufweist, die der
d'une fonction de production de rythme corn- Spei-                Periode
der Erzeugung eines musikalischen          prenant: mus'
Klangs entsprechen, so daB zu jeder Anfangs-          (a) un moyen de
source de son (30) fournis- ieseA -              zeitsteuerung, um einen
Rhythmusklang zu er-  30      sant des canaux de commande de produc- n zur
zeugen, die Detektionsmittel die numerischen         tion de rythmes
multiples et une m6moire ,n, so               Daten, die zu dem
Rhythmusklang korrespon-           (62) stockant les informations
rythmiques h ge-                dieren, festsetzen und danach die
numerischen         representant des genres de rythmes multi- iation
Daten durch jede vorherbestimmte zeitliche            ples dont le nombre
est sup6rieur au nom- neten.  Periode dekrementiert werden und die Detek-
35                    bre desdits canaux de commande de pro- wenn
tionsmittel detektieren die dekrementierten nu-       duction de rythme,
ledit moyen de source inden                merischen Daten als die fOr die
Erzeugung             de son emettant un signal de rythme (RTS) :erbe-
verbleibende Zeit.                                    correspondant a
chacun desdits genres de ) de.
rythmes multiples sur la base desdites in- i die!?          7. Ein
elektronisches Musikinstrument nach An-  40       formations rythmiques; n
des                spruch 1, das weiterhin folgendes aufweist:
(b) des moyens g6nerateurs (PDS etlou 16, noch                  (a)
Wirbelfestlegende Mittel (RLS, 16, 18)          18, 20) destin6s a produire
les informations zur Festlegung von Musik- insbesondere
prdcisant le genre de rythme et les informa- Trommelwirbeln, um die zur
Festlegung von         tions precisant la production de rythme, h An-
Wirbeln n6tige Information zu erzeugen, wo-  4s    dans lesquels l'un
desdits genres de ryth- 3igen-                  durch eine kontinuierliche
Erzeugung der           mes multiples est indiqu6 par lesdites infor-
Rhythmusklangsignale festgelegt wird und           mations pr6cisant le
genre de rythme, tan- ng ei-                 (b) Steuermittel (16, 18, 20)
zur Steuerung         dis qu'un demarrage de production de ryth- rinfor-
dafOr, daBl, wenn die wirbelfestlegenden Mit-       me est indiqu6 par
lesdites informations ng ei-                 tel die zur Wirbelfestlegung
n6tige Informa-  50    pr6cisant la production de rythme; et entiert
tion gleichzeitig mit der die Rhythmusklan-         (c) des moyens
d'affectation (16, 18, 20) hmus-                   gart festsetzenden
Information, die von den        destinds a affecter, chaque fois que
lesdits erzeugenden Mittein erzeugt werden soil,           moyens
generateurs produisent lesdites in- ur De-                  erzeugt wird,
und die Rhythmusklangsigna-          formations pr6cisant le genre de
rythme et jenden                 le, die zu der Information der Festsetzung
ss     lesdites informations precisant la production :hmus-
der  Rhythmusklangart,  korrespondieren,           de rythme, lesdites
informations precisant le ler ab-                 werden mit einem
vorherbestimmten Zeitin-          genre de rythme et lesdites informations
in den                  tervall kontinuierlich erzeugt, wahrend, wenn
prdcisant la production de rythme a l'un :~~~~~~~~~~~~~~~~~1 so ~
~~~~~~~ I |1| 11Ll1111111  
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i desdits canaux de commande de produc-            ladite information de
cadencement de produc-        7. tion de rythmes multiples.
tion dans 'une des zones de m6moire non affectees. 2. Instrument de musique
electronique conforme a la revendication  1, dans lequel lesdits   5   4.
Instrument de musique electronique conforme moyens gernerateurs produisent
lesdites infor-     a la revendication 1, dans lequel ledit moyen mations
precisant le genre de rythme et lesdi-     d'affectation comporte: tes
informations precisant la production de           (a) un moyen de memoire
(18) destin6 a rythme selon des configurations rythmiques
stocker l'information de commande de tron- pr6-enregistr6es,  et  dans
lequel  lesdits  10      cature repr6sentant une p6riode de produc- moyens
gen6rateurs comprennent:                      tion musicale correspondant &
chacun des- (a) un moyen de m6moire (20) fournissant           dits genres
de rythmes multiples; des zones de memoire multiples;
(b) des moyens de d6tection (16, 18, 20. (b) un moyen indicateur (PDS)
destine a            26) destines a la d6tection d'un temps de produire les
informations de cadencement  75       production restant, par chaque canal
de de. production, et dgalement lesdites infor-       commande de
production de rythme sur la mations pr6cisant le genre de rythme a
base de ladite information de commande de chaque fois que ledit genre de
rythme doit         troncature stockde dans ledit moyen de me- 8tre
indique, dans.lequel le nombre desdits        moire; et genres de rythmes
est sup~rieur au nombre  20      (c) un moyen de commande destin6 a se-
desdites zones de memoire;                         lectionner Pun desdits
canaux de comman- K-'     (c) des moyens d'ecriture (16, 18, 20, 22)
de de production de rythmes multiples aux- destin6s a introduire lesdites
informations        quels ladite information precisant le genre de
cadencement de production dans ledit            de rythme et ladite
information precisant la moyen de memoire quand ledit moyen indi-  25
production de rythme devant 8tre nouvelle- cateur produit lesdites
informations preci-        ment produites par ledit moyen generateur sant
le genre de rythme, 'une desdites zo-         sont affectees sur la base
dudit temps de nes de m6moire multiples 6tant affectee a
production restant detect6 par ledit moyen chaque information pr6cisant le
genre de           de d6tection. rythme afin que ladite information de
caden-   30                                                     8. cement
de production correspondant a cha-    5. Instrument de musique electronique
conforme que information pr6cisant le genre de ryth-      a la
revendication 4, dans lequel ledit moyen me soit enregistr6e dans la zone
de m6moi-       de commande s6lectionne ledit canal de corn- re affect6e;
et                                  mande de production de rythme dont le
temps (d) des moyens de lecture (16, 18, 20, 22)  35   de production
restant est egal a zero, ou le destines a extraire lesdites informations
pre-   plus petit parmi les lesdits canaux de corn-         9 cisant le
genre de rythme et lesdites infor-     mande de production de rythmes
multiples, mations de cadencement de production du-         afin que ladite
information precisant le genre dit moyen de memoire afin de produire et
de rythme et l'information precisant la produc- d'emettre lesdites
informations pr~cisant le  40  tion de rythme devant 8tre nouvellement pro-
genre de rythme et lesdites informations         duites soient affectees au
canal de commande precisant la production de rythme.               de
production de rythme selectionne. 3. Instrument de musique electronique
conforme     6. Instrument de musique electronique conforme a la
revendication 2, dans lequel lesdits  45      a la revendication 4, dans
lequel ladite infor- moyens d'6criture recherchent ladite zone de
mation de commande de troncature comprend memoire qui est affectee a ladite
information      des donnees num6riques correspondant a ladi- precisant le
genre de rythme quand ledit           te periode de production musicale,
afin que, a moyen indicateur produit ladite information        chaque
d6marrage de production du rythme, pr6cisant le genre de rythme, afin que
si la  50   ledit moyen detecteur fixe lesdites donn6es zone de memoire
affectee est trouvse, lesdits      numeriques correspondant audit rythme,
aprbs moyens d'ecriture enregistrent ladite informa-     quoi, lesdites
donnees num6riques sont decr6- tion de cadencement de production dans la
mentees par chaque periode de temps pr6d6- zone de m6moire affectee, alors
que, si au-        termin6e et ledit moyen detecteur d6tecte les cune zone
de memoire n'est trouv6e, I'une des   55  donnees numeriques decrementees
comme zones de m6moire non affectees soit affectee       temps de
production restant. a ladite information precisant le genre de ryth- me et
que ledit moyen d'6criture enregistre 20   
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musique 6lectronique conforme a la revendication 1, comprenant en outre:
(a) un moyen indicateur de 'continu" (RLS, 16, 18) destin6 a produire
l'information pr6- cisant le "continu", information par laquelie   s est
indiqu6e la production continue desdits signaux rythmiques; et (b) des
moyens de commande (16, 18, 20) afin que, lorsque ledit moyen indicateur de
"continu" produit ladite information pr6ci-  10 sant le "continu" en meme
temps que ladite information pr6cisant le genre de rythme et que ladite
information precisant la produc- tion rythmique devant 8tre produites par
ledit moyen g6nerateur, lesdits signaux   15 rythmiques correspondant a
l'information pr6cisant le genre de rythme soient 6mis en continu selon un
intervalle de temps prede- termin6, alors que, lorsque ledit moyen g6-
nerateur produit ladite information pr6cisant   20 le genre de rythme et
ladite information pr6cisant la production rythmique mais que ledit moyen
indicateur de "continu" ne pro- duit pas en m6me temps ladite information
precisant le "continu", ledit signal rythmi-  25 que correspondant a ladite
information pre- cisant le genre de rythme est 6mis separe- ment. 8.
Instrument de musique 6lectronique conforme   30 a la revendication 7, dans
lequel le volume sonore desdits rythmes qui sont produits en continu est
fix6 a un niveau plus faible que celui dudit rythme qui est produit
separement. 35 9. Instrument de musique 6lectronique conforme a la
revendication 1, dans lequel lesdits ca- naux de commande de production de
rythmes multiples dudit moyen source de tonalit6 sont formes sur la base
d'un systeme a repartition   40 temporelle. 45 50 55 21
I*glgI!I~ggllineII IIIg;!    


