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to that of the multi-recording. However, there are many restrictions
concerning information quantity The present invention generally relates to
a re-  (such as the channel number) and the like. Hence, It cording
apparatus for recording musical tones gener-  is difficult to increase the
channel number. ated by an electronic musical instrument which is   5  In
the case where the information is recorded on played based on performance
information inputted  a non-recorded channel in the conventional appara-
from a keyboard or a computer, and more particularly  tus, the information
of the pre-recorded channel is to a multi-recording apparatus capable of
multi-re-  read fromadesirable bankofa memory, and then the cording
inputted musical tones In addition to pre-re-  read information reformed
with the inputted perfor- corded musical tones.                        10
mance data. Such reformed information is temporar- GB-A-2 133 199 discloses
a multi-recording ap-  ily written Into the non-recorded channel, and then
paratus according to the preambles of claims 1, 2 and  such reformed
information Is transferred to the origi- 3. This known multi-recording
apparatus comprises a  nal bank at a time when a recording mode Is complet-
RAM for multiple recording of performance informa-  ed. In this case,
timing data after the above- tion and It comprises means for simultaneously
re-  15  mentioned reformation are calculated out based on a cording both
of said performance information Into a  clock value at every time when each
event data are channel, where timing information of the resulting re-
written in. Therefore, If an event number is increased cording is a
combination of the timing information of  orwriting timings are delayed due
to processes for in- each single recording. This means that two musics re-
putted data or switching operations, a time interval corded in two channels
are synthesized by a mix  20  among prerecorded event information must be
ex- down process and the result of the mix down process  tended. As a
result, a performance period of whole Is recorded In the area of a third
channel. This means  musical tune must be changed. that this reference
refers to the so called "mixing tech-  In addition, the conventional
apparatus does not nique" in which two sets of performance data stored
output the Inputted performance information but gen- in two channels of the
memory are mixed together  25  erates musical tones corresponding to the
inputted and then stored in a third channel of the memory.  performance
information by an Input unit such as a Therefore the apparatus according to
GB-A-2 133   keyboard performance unit In a recording period. I 99 requires
a large memory space.              Hence, the conventional apparatus can
not repro- Conventionally, an automatic performance appa-  duce the musical
tones similar to the recorded musl- ratus as disclosed in Japanese Patent
Application  30  cal tones. Laid-Open No. 58-211191 is known as a
conventional   Further, when a recording Is completed while performance
recording and reproducing apparatus.  player keeps a key depressing in the
recording period, This conventional apparatus provides a performance  the
conventional apparatus must keep a musical tone data memory for storing key
data representative of  corresponding to the depressed key generating at a
the depressed keys, key event timing data represen-  35  time when a
performance is completed in a reproduc- tative of key-on and key-off
timings of each key and  ing period. Similarly, when a reproducing is
complet- tone generating channel data representative of a  ed while a
reproduced musical tone is kept generat- channel of a tone generating
circuit whereby a musi-  ing, such reproduced musical tone must be kept
gen- cal tone having a different tone color can be recorded  erating. on
and reproduced from each channel.         40     It is accordingly a
primaryobjectof the present in- However, the above conventional apparatus
is  vention to provide a multi-recording apparatus of an merely a
performance recording apparatus, hence,  electronic musical Instrument in
which timings of the conventional apparatus is disadvantageous in  once
written data are not changed even if the event that the conventional
apparatus can not record new  number is increased so that the performance
period musical tones on a pre-recorded channel while repro-  45  of whole
musical tune can be prevented from being ducing the pre-recorded musical
tones. More specif-  extended. ically, the conventional apparatus can
record perfor-  It is another object of the present invention to pro- mance
information on plural recording channels   vide a digital event type
multi-recording apparatus based on a time-division system, and the
convention-  which can simultaneously generate the recording mu- al
apparatus can simultaneously reproduce the re-  50  sical tones and the
reproduced musical tones In a corded performance information from such
plural re-  multi-recording period. cording channels. However, the
conventional appara-  It Is still another object of the present invention
to tus can not perform a real multi-recording. More spe-  provide an event
type performance recording and r- cifically, the conventional apparatus can
not record  producing apparatus which can prevent the musical newly
Inputted information on the pre-recorded chan-  55  tones from being kept
generating in the case where nel while reproducing pre-recorded information
from  the recording is stopped while depressing the keys or such
pre-recorded channel. By increasing a channel  in the case where the
reproducing Is stopped while number, it is possible to obtain an advantage
similar  generating the reproduced musical tones. 2   
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ofthe invention, there is provided  event information and said other event
information a multi-recording apparatus of an electronic musical  with said
new timing information into said memory instrument which comprises:
means, input means for sequentially inputting a key-on    said
multi-recording apparatus being charac- signal, representing a sounding
Instruction, and key-   5   terized in that in the case where said memory
means off signal representing a muting instructions;     does not store the
key-off information corresponding managing means for managing a musical
tone,  to the key-on information included in said other event which is
Instructed to be sounded, on the basis of the  information at a time when
said memory means com- key-on signal and the key-off signal Inputted by
said  pletely stores said other event information received Input means;
10  by said event information receiving means, said writ- recording means
for recording automatio-per-  Ing control means automatically creates and
writes formance data;                                    the corresponding
key-off information Into said mem- first recording control means for
forming said  ory means. automatic-performance data on the basis of the
key-   In a third aspectof the Invention, there is provided on signal and
the key-off signal, inputted bysaid input  15  a multi-recording apparatus
of an electronic musical means, and forcontrolling said recording means to
re-  instrument which comprises: cord the automatic-performance data,
characterized      a memory means for storing performance in- by
formation including plural sets of event information stop designating means
for designating a stop  and timing information, In which said event
informa- of recording; and                             20  tion further
includes key-on information and key-off second recording control means for
when said  information, while each of said timing Information rep- stop
designating means designates the stop of re-  resents a generation timing
of each of said event in- cording, forming performance data corresponding
to  formation; a key-off signal representing a muting Instruction for  a
read-out means for reading out said event in- the musical tone, which is
managed bysaid managing   25  formation on the basis of said timing
Information; means and is instructed to be sounded, so that the      an
event information receiving means for re- performance data la recorded by
said recording     ceiving plural sets of other event information which
means, and forstopping a recording of the automatc-  are sequentially
supplied from an external means In performance data by said recording means
after a re-  a time-series manner, cording of the performance data by said
recording   30  a timing information creating means for creat- means is
completed.                                ing new timing information on the
basis of said timing In a second aspect of the Invention, there is pro-
information stored in said memory means and the re- vided a multi-recording
apparatus of an electronic  ceiving timings atwhich said pluralsets
ofotherevent musical instrument which comprises:               information
are received from said external means, a memory means for storing
performance in-  35  so that said new timing information represent gener-
formation Including plural sets of event information  ation timings
corresponding to both of said event In- and timing information, in which
said event Informa-  formation read outfrom said memory means and said tion
further includes key-on information and key-off  other event information
received from said external information, while each of said timing
information rep-  means; and resents a generation timing of each of said
event in-  40  a writing control means for writing both of said formation;
event information and said other event information a read-out means for
reading out said event in-  with said new timing information into said
memory formation on the basis of said timing information;  means, an event
information receiving means for re-       said multi-recording apparatus
being charac- celving plural sets of other event information which  45
terized In that in the case where said read-out means are sequentially
supplied from an external means in  does not read out the key-off
Information correspond- a time-series manner;
Ing to the key-on information included in said event in- a timing
Information creating means for creat-  formation read from said memory
means at a time ing new timing information on the basis of said timing
when said memory means completely stores said information stored in said
memory means and the re-  50  other event information received by said
event infor- ceiving timings atwhich said plural sets of otherevent  mation
receiving means, said read-out means auto- information are received from
said external means,  matically creates the corresponding key-off informa-
so that said new timing Information represent gener-  tion. ation timings
corresponding to both of said event in-  Furtherobjects and advantages of
the present in- formation read out from said memory means and said  55
vention will be apparent from the following descrip- other event
information received from said external  tion, reference being had to the
accompanying draw- means; and                                         ings
wherein a preferred embodiment of the present a writing control means for
writing both of said  invention is dearly shown. 3  



5                   EP 0 278 438 B1                6 In the drawings:
parts throughout the several views, Fig. 1 is a block Fig. l Is a blockd
diagram showing a hardware con-  diagram showing a hardware construction of
an em- struction of an embodiment of the multi-recording  bodiment of the
multi-recording apparatus of an elec- apparatus of an electronic musical
instrument;  tronic musical instrument. Fig. 2 is a front view showing an
appearance of   5 an operation panel;                            [A]
DIAGRAMMATICAL DESCRIPTION OF MULTI- Fig. 3 is a circuit diagram showing an
input unit  RECORDING APPARATUS SHOWN IN FIG. I shown in Fig. 1; Fig. 4 is
a circuit diagram showing an output unit  The multi-recording apparatus
shown in Fig. I shown in Fig. 1;                           10
(hereinafter, referred simply to as "this apparatus") is Fig. 5 is a
circuit diagram showing a tempo gen-  a so-called event type recording
apparatus which re- erator shown in Fig. 1;                        cords
key-event data and timing data together. The Figs. 6Ato 6C are tables for
explaining input and  key event data represents depressing and releasing
output states of the embodiment shown in Fig. 1;  of keys in the keyboard
of the electronic musical in- Fig. 7 shows an example of a sequence data
for-  15  strument, and the timing data represents timings (or mat;
time intervals) for generating the key events. There- Fig. 8 is a flow
chart showing a main process;  after, the apparatus reproduces the musical
tones Fig. 9 is a flow chart showing an INC/DEC switch-  from the recorded
key event data based on the time ing process;
intervals represented by the timing data so as to out- Fig. 10 is a flow
chart showing an UP/DOWN   20  put such reproduced musical tones. In this
case, the switching process;                             recording is
performed based on the key event data Fig. 11 is a flow chart showing a
LEFT/RIGHT   inputted from performance information generating switching
process;                             means such as the keyboard and the
computer. In ad- Fig. 12 is a flow chart showing a PLAY switch-on  dition,
the reproduced key event data are transferred process;
25  to the computer, a tone source and the like. Further, Fig. 13 is a flow
chart showing a REC switch-on  this apparatus can combine the input data
and the re- process;                                       produced data
together so as to generate new record- Fig. 14 is a flow chart showing a
song start proc-  ing data and then record such new recording data on ess;
an original track (or a channel) from which the repro- Fig. 15 is a flow
chart showing a track change   3o  ducing data are read. process;
This apparatus provides eight input terminals for Fig. 16 is a flow chart
showing a key-on event  inputting the key event data and eight output
termi- process;                                       nals for outputting
the key event data. Each terminal Fig. 17 Is a flow chart showing a key-off
event  provides sixteen channels each according to a Musi- process;
35  cal Instrument Digital Interface (MIDI) standard. Fig. 18 is a flow
chart showing a time interval  Hereinafter, such channel will be referred
to as a MIDI data process;                                  channel.
Therefore, this apparatus provides 8 X 16 = Fig. 19 Is a flow chart showing
an end mark proc-  128 input channels and 128 output channels. Hence, ess;
it is possible to simultaneously connect 128 input Fig. 20 is a flow chart
showing a STOP switch-on   40  units (such as the keyboards of the
electronic musical process;
instruments) and 128 output units (such as tone Fig. 21 is a flow chart
showing a all key-off proc-  sources of the electronic musical instruments)
to this ess;                                           apparatus. Fig. 22
is a flow chart showing a key-off write   In addition, sixty four recording
tracks are provid- process;                                  45  ed, and
each track can be assigned with desirable Fig. 23 is a flow chart showing a
reproducing  one inputchannel andoneoutputchannel. Each track timer
interrupt process;                       can be recorded with data
representative of thirty two Fig. 24 is a flow chart showing a recording
timer  keys which are simultaneously depressed. Interrupt process;
As described heretofore, this apparatus can be Figs. 25Ato 25C are
flowcharts showing an Input  5o  normally connected with 128 equivalent
musical in- interrupt process;                             struments, and
then this apparatus can select sixty Fig. 26 is a flow chart showing an
input key code  four equivalent musical instruments from 128 equiv-
process; and                                   alent musical instruments so
as to record and repro- Fig. 27 is a diagram for explaining an operation
duce the performance played by use of the selected example of the
multi-recording apparatus shown   55  sixty four equivalent musical
Instrument Within a ca- In Fig. 1.
pacity limit of the tone sources connected to the out- Referring now to the
drawings, wherein like ref-  put terminals of this apparatus, it is
possible to simul- erence characters designate like or corresponding
taneously generate thirty two reproduced tones by 4 
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possible to simultaneously gen-  13. LNREST: LNREST represents a remained
erate 32 X 64 = 2048 reproduced tones as a whole of  time of the time
interval LEN to be written in. this apparatus.
14. LNSAM: LNSAM an lapsed time which is lapsed after the preceding key
event is generat- [B] DESCRIPTION OF CONSTRUCTION OF           5       ed.
MULTI-RECORDING APPARATUS SHOWN IN                   15. OKCBUF (O to 63, 0
to 31): OKCBUF repre- FIG.1
sents an output key code buffer for storing de- pressed key information at
the output terminal by In Fig. 1, a central processing unit (CPU) 10 is
each track. provided in order to control operations of whole multi-  10
16. OLDRCNT: OLDRCNT represents old data of recording apparatus. This CPU
10 is connected with   a RECCNT (i.e., a write timing register). a program
memory 14, registers 16, a sequence        17. OUT1 to OUT3: OUTI toOUT3
represent out- memory 18, an input unit 20, an output unit 22,      put
data buffers each outputting data to the out- switches 24 and a tempo
generator 26 via a bi-direc-  put uniL tional bus line 12.
15      18. OUTCH: OUTCH represents the MIDI chan- The program memory 14 is
constructed by a read    nel (O to 15) of the output data. only memory
(ROM) and the like, and this program     19. OUTTRM: OUTTRM represents
output termi- memory 14 pre-stores control programs for control-   nal
information (O to 7) of the output data. ling the CPU 10.
20. PIRQMSK: PIRQMSK represents a masking The registers 16 temporarily
stores several data  20  of a reproducing interrupt signal PLAYIRQ (1:
which are generated when the CPU 10 executes the     mask, 0: interrupt is
permitted). above-mentioned control programs. Each of the reg-   21. RD1 to
RD3: RDI to RD3 represent buffers sters 16 is arranged at a predetermined
area within  for the event data read from an internal memory. a random
access memory (RAM).                        22. RECCNT: RECCNT represents a
count value The registers 16 provided In this multi-recording  25  of a
count timer RECTIMER (shown in Fig. 5) for apparatus can be described in an
alphabet order as   writing the inputted performance information. follows.
In the following thirty one registers, each nu-  23. RPT: RPT represents a
pointerforreading the meral designates each register and contents of data
sequence data, and this pointerwill be referred to thereof.
as a reading pointer hereinafter. 1. CSX CSX represents a X-coordinate of a
cur-  30  24. SONGEND: SONGEND represents the last sor for designating a
register TBL (O to 63,1 to 5)  address of sequence performance data.
constituting  input/output information tables    25. SONGTOP: SONGTOP
represents the head (shown in Figs. 6A to 6C), and this X-coordinate
address of the sequence performance data. corresponds to a recording track
No.             26. TBL (0 to 63, 0 to 31): TBL represents a reg- 2. CSY:
CSY represents a Y-coordinate of a cur-  35  ister for setting the
inputloutput states of each sor for designating a register TBL (O to 63,1
to 5),  track. and this Y-coordinate corresponds to Input/out-  27. TCH:
TCH represents a touch information of put information.
the inputted key data. 3. FLG: FLG represents a flag for discriminating
28. TRKIN: TRKIN represents a track number as a sequence data process.
40      the Input data. 4. INI to IN3: INI to IN3 represent input data buf-
29. TRKRD: TRKRD represents a track number fers each storing input data (or
key codes) from  as internal memory date. the input unit.
30. TRKWT: TRKWT represents a track number 5. IKCBUF (0 to 63,0 to 31):
IKCBUF represents   to be newly written In. an input keycode
bufferforstoring the depressed   4  31. WPT: WPT represents a
pointerforwriting the key information at the input terminal by each
sequence data, and this pointer will be referred to track.
as a writing pointer hereinafter. 6. INCH: INCH represents MIDI channels (0
to      The sequence memory 18 is constructed by the 15) of the input data.
RAM so as to record the performance information 7. INTRM: INTRM represents
input terminal infor-  so  such as the key codes, for example. As shown in
Fig. mation (O to 7) of the input data.            7, this sequence memory
18 stores data having a 8. i: i represents a control variable.        word
length of three bytes such as "key-on" data, 9. j: j represents another
control variable.  "key-off' data and "time interval" data; "track change
10. JOB: JOB represents a performance mode    data having a word length of
two bytes; and "end (0: STOP, 1: PLAY, 2: RECORD).           55   mark data
having a word length of one byte. The first 11. KC: KC represents the key
code (of 7 bits).  byte within each of the above-mentioned data desig- 12.
LEN: LEN represents a time interval of the  nates an Identifier mark
representative of a data kind event,
thereof. 
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identifier marks "9X and "8X" of the "key-  As shown in Fig. 4, the output
unit22 provides the on and "key-off data," X"designates the MIDI chan-
bi-directional bus line 12 and output buffers OUT- nel of such data. In
addition, the second byte of each  [err] to [err] connected between the bus
line 12 of the "key-on" and "key-off" data designates the  and eight output
terminals Tol to To8. "key-code", and the third byte thereof designates the
5  As shown In Fig. 5, the tempo generator 26 con- "touch" information.
sists of a clock setting unit 70 for generating a dock The "end mark Is one
byte data which are not    CL having a frequency corresponding to set tempo
added with a parameter term and which only repre-  value, a 8-bit increment
counter 72 for counting the sent an Identifier mark F2H. Hereinafter, data
added  clock CL, a NOR gate 74, a counter timer for the re- with the suffix
"H" will represent data of hexadecimal  10  cording (hereinafter, referred
to as a recording timer digit.
RECTIMER), registers PLYTMH and PLYTML, a dec- In the "time interval" data,
the first byte repre-  rement counter 76, a NOR gate 78, a register 80, an
sents an identifier mark F4H, the second byte repre-  inverter 82 and an
AND gate 84. The NOR gate 74 sents upper seven bits of the time interval
data, and  outputs a recording Interrupt signal RECIRQ at every the third
byte represents lower seven bits of the time   15  time when the countvalue
of the counter72 becomes Interval data.
equal to a value "0", i.e., data value (OOH). The record- In the "track
change" data, the first byte repre-  ing timer RECTIMER latches the count
value of the sents an identifier mark FFH and the second byte rep-  counter
72. When the time interval data are road from resents two byte data having
track data.           the sequence memory 18, such time interval data are
Fig. 2 is a front view showing an appearance of  20  divided into upper
data of upper seven bits and lower an operation panel of this
multi-recording apparatus.  data of lower seven bits. The register PLYTMH
stores This operation panel shown in Fig. 2 provides      such upper data,
and the register PLYTML stores switches 30, 32, 34 and 36 for moving a
cursor, an in-  such lower data. After the registers PLYTMH and crement
(INC) switch 38, a decrement (DEC) switch  PLYTML respectively preset the
time interval data, 40, a PLAY switch 42, a RECORD switch 44, a STOP   25
the decrement counter 76 counts down the clock CL. switch 46 and other
operating switches 48 Including  The NOR gate 78 outputs the reproducing
interrupt tempo setting switch. The switches 30, 32, 34 and 38  signal
PLAYIRQ when the count value of the counter are provided in order to
designate the register TBL (0  76 becomes equal to the value "0". The value
"1" is to 63, 1 to 5) for setting input/output Information of the  set in
the register 80 when the reproducing interrupt registers 16. In addition,
the INC switch 38 and the   30  signal PLAYIRQ is masked in the stop mode.
At this DEC switch 40 are provided in order to change data  time, the
inverter 82 and the AND gate 84 inhibits the stored in the register TBL
(CSX, CSY) designated by  reproducing interrupt signal PLAYIRQ from being
out- the cursors CSX and CSY. Further, the PLAY switch  putted. 42, the
RECORD switch 44 and the STOP switch 48       Fig. 6A is a diagram showing
the register TBL(x, are provided in order to select desirable performance
35  y) for setting the input/output states of the registers mode of this
multi-recording apparatus. These      1   as a table. In a first column
"TRACK NO." shown switches 30 to 48 constitutes the switches 24 shown  In
Fig. 6A, the number of the recording tracks which in Fig. 1.
are set in the sequence memory 18 are written, and As shown in Fig. 3, the
input unit 20 shown in Fig.  this "TRACK NO." is Indicated by the value of
the cur- I consists of eight input terminals Ti1 to 118, input buf-  40
sorCSX in an actual process. In a second column "IN- fers [err],an OR gate
62,an encoder 64             PUT", the input channels of the data to be
recorded and input Interrupt number (INIRQNO) register 66.  on the
corresponding tracks are written. Each input The Input buffers [err] are
constituted  channel is selected by the input terminal number (in
byfirst-in-first-out (FIFO) registers which temporarily  a column of CSY=1)
and the MIDI channel (in a col- store the performance information inputted
via the in-  45  umn of CSY=2) In a third column "OUTPUT, the out- put
terminals Ti1 to Ti8 and then sequentially output  put channels of the data
read from the tracks are writ- each bit data of the performance information
in accor-  ten. Each output channel is selected by the output ter- dance
with an inputting order. The OR gate 82 detects  minal number (in a column
of CSY=3) and the MIDI the Inputted performance information and then gen-
channel (in a column of CSY=4). In a fourth column erates an input
interrupt signal INPUTIRQ when the   so  "TRACK MODE" (i.e., in a column of
CSY=5), proc- performance information Is Inputted via one of the in-
essing contents of the tracks are written. Next, Figs. put terminals Ti1 to
T18. The encoder 64 detects one  6B and 6C shows the processing contents of
each or some numbers of the input buffers which store the  track mode.
Inputted performance Information within the input     As shown In Figs. 6B
and 6C, no data are read buffers [err]. The register 68 temporar-  as  from
and written into the track corresponding to the ilystores such detected
input buffer numbers until the  track mode of "0(stop)", and the Input data
of such inputted performance information is read outfrom the  track are
notoutputted as well. On the other hand, no 



input buffers.                                     input data are written
into and outputted from the 6    11                 EP0278438B1
12 track corresponding to the track mode of 1(play),     put/output states
of the register TBL (csx, csy). but the Internal data (i.e., the sequence
performance    Next, description will be given with respect to data)
corresponding to such track are reproduced and  the INC/DEC switching
process in conjunction then outputted to the output terminal when the
perfor-  with Fig. 9. In a step 111 shown in Fig. 9, the CPU mance mode is
set to the reproducing or recording   5  10checkswhethereitherthe INC
switch 38orthe mode (i.e., when JOB equals to "1" or "2"). Next, re-  DEC
switch 40 is turned on or not. When either gardless of the performance
mode, the input data of  the switch 38 or 40 is not turned on in the step
the track corresponding to the track mode of "2(rec)"  111, the
presentprocess returns to the main proc- are outputted to the output
terminal. In this case, the  ess (shown in Fig. 8). On the other hand, when
input data are written into such track corresponding   10  one of these
switches 38 and 40 is turned on, the to the track mode of "2(rec)" when the
performance    present process advances to a next step 112 mode is set to
the recording mode (i.e., JOB equals  wherein the CPU 10 checks the values
of the per- to "2"), and the internal data of such track are output-
formance mode registerJOB and the cursorY-co- ted to the output terminal
when the performance      ordinate CSY. When the performance mode indi-
mode issettothe reproducing orrecording mode (i.e.,  15  cates the modes
other than the stop mode (i.e., JOB equals to "1" or "2".
JOB does not equal to 0) and the cursor desig- nates the modes other than
the track mode (i.e., [C] DESCRIPTION OF OPERATIONS OF MULTI-
CSY does not equal to "5"), the present process RECORDING APPARATUS SHOWN
IN FIG. I                  returns to the main process (shown in Fig. 8).
20      Thus, the input/output channels are inhibited Next, description
will be given with respect to the  from being changed In the reproducing or
record- operations of the multi-recording apparatus shown In  ing cycle.
Fig. I In conjunction with Figs. 8 to 27.                If the performance
mode is set to the stop (1) MAIN PROCESS
mode (i.e., the value of the register JOB equals First, description will be
given with respect to  25  to "0")) and the cursor designates the track
mode the main process in conjuntion with Fig. 8. In a  (i.e., CSY equals to
"5"), the present process ad- first step 100 of the main process shown in
Fig.  vances to a next step 113 wherein the CPU 10 8, the CPU 10 starts to
operate In accordance     checks the contents of the cursor Y-coordinate
with the control programs stored in the program   CSY and the input/output
information stored in memory 12. In next steps 101 and 102, the CPU   30
the register TBL(csx, csy). In the case where the 10 initializes the
registers 16. More specifically,  cursor designates the track mode (i.e.,
CSY=5) in the step 101, the CPU 10 sets the output key   and the cursor
X-coordinate CSX designates the code buffer OKCBUF (O to 63, 0 to 31), the
reg-   recording mode (i.e., TBL(csx, 5)=2), the present ister TBL (O to
63, 0 to 31) for setting the in-  process advances to a step 115. In other
cases, put/output states and a reproducing interrupt  35  the present
process advances to a step 114. masking register PIRQMSK, and the CPU 10
also     When the INC switch 38 is turned on, the content dears the
performance mode register JOB. In       of the input/output information
stored in the reg- this case, it is possible to set a predetermined  ister
TBL(csx, csy) (hereinafter, simply referred to preset value (read from the
ROM or an external    as content or value of the register TBL(csx, csy))
memory) to these registers. In the step 102, the   40  is increased in the
step 114. However, when the external memory and the like set the head ad-
DEC switch 40 Is turned on, the content of the dress SONGTOP and the last
address SON-           register TBL(csx, csy) is decreased in the step GEND
of the sequence performance data.            114. After executing the
process in the step 114, After the above-mentioned initialization, the  the
present process will return to the main proc- CPU 10 calls and executes
each subroutine of an   45  ess. INC/DEC switching process (in a step 110),
an        Incidentally, in the step 114, the value of the UP/DOWN switching
process (in a step 130), a      register TBL(csx, csy) is increased or
decreased LEFT/RIGHT switching process (in a stop 140), a   In the
following ranges in accordance with theval- PLAY switch-on process (in a
step 150), a REC     ue of CSY: switch-on process (in a step 160) and a
STOP   50    (i) in a range between values 0 and 7 when switch-on process
(in a step 170), and then the      CSY equals to I or 3; CPU 10 executes
the other processes (in a step      (ii) in a range between values 0 and 15
when 190). Thereafter, the CPU 10 repeatedly exe-         CSY equals to 2
or 4; and cutes the series of the processes in the above-      (iii) in a
range between values 0 and 2 when mentioned steps 110 to 190.
55         CSY equals to 5. (2) INC/DEC SWITCHING PROCESS
When the value of the register TBL(csx, 5) = 2 is In- 



The INC switch 38 and the DEC switch 40    creased, the value thereof will
be increased to "0", for shown in Fig. 2 are used for changing the in-
example. 7    13                 EP 0 278 438 B1                 14
Meanwhile, the case where CSY=5 and           is increased over a value
"31" or not. If the value TBL(csx, 5)=2 in the step 113 is identical to the
of the control variable i is below the value "31", case where the track
mode of the track having     the present process returns to the step 116
the track number CSX (hereinafter, simply refer-  wherein the key-off
process is executed on the red to as the track CSX) is changed from the re-
5  next key code buffer IKCBUF(csx, i). On the other cording mode to the
other modes by turning the    hand, if the value of the control variable I
is over switch 38 or 40 on. In this case, if there is a key  the value "31"
, the CPU 10 completes the check- depressed while the switch 38 or40 is
turned on,  ing operations and the key-off processes of all in- the key-off
process is executed on such de-       put key code buffers In the
corresponding track. pressed key in steps 115 to 126.          10
Hence, the present process advances to the step More specifically, the
value "0" is set to the  114 wherein the value of the register TBL(csx,
control variable i in the step 115, and then the  cay) is increased or
decreased when the switch CPU 10 checks whether the key code is stored In
38 or 40 is turned on as described before. There- the input key code buffer
IKCBUF(csx, i) of the   after, the present process returns to the main
track CSX or not If the key code is not stored in  15  process (shown in
Fig. 8) again. the Input key code buffer IKCBUF(csx, 1), the     (3)
UP/DOWN SWITCHING PROCESS processes in the steps 117 to 124 are not execut-
The UP switch 34 and the DOWN switch 36 ed but the present process directly
advances to   (shown In Fig. 2) are provided for moving the cur- the step
125.                                     sor X-coordinate CSX up and down
on the In- Meanwhile, if the key code is stored in the in-  20  put/output
state table shown in Fig. 6A. put key code buffer IKCBUF(csx, i), the
key-off      In Fig. 10, a step 131 checks the UP switch data of such
stored key code are set to the input  34 and the DOWN switch 36. In a next
step 132, data buffers INI to IN3 in the step 117, and then  the value of
the cursor X-coordinate CSX is in- the CPU 10 clears the buffer IKCBUF(csx,
i) in    creased or decreased in a value range between the step 118. In the
above step 117, data of 40H   25  0 to 63 when either the switch 34 or 36
is turned are normally set to the input data buffer IN3 as  on. On the
other hand, when either the switch 34 touch information of the key-off. In
a next step  or36 is notturned on, the present process direct- 119, the CPU
10 reads out data representative of  ly returns to the main process (shown
in Fig. 8) the output terminal of the track CSX and data rep-  from the
step 131. resentative of the MIDI channel from the in-  30  (4) LEFT/RIGHT
SWITCHING PROCESS put/output information register TBL, and then the     The
LEFT switch 30 and the RIGHT switch CPU 10 transfers such two data to the
output ter-  32 (shown in Fig. 2) are provided for moving the minal
register OUTTRM and the output channel      cursorY-coordinate CSY right
and left on the in- register OUTCH respectively. Thereafter, the
put/output state table shown in Fig. 6A. key-off data stored in the input
data buffers IN1   35  In Fig. 11, the CPU checks the LEFT switch to IN3
are converted into data OUTCH only hav-    30 and the RIGHT switch 32 in a
step 141. When Ing the MIDI channel data, and then such convert-  the
switch 30 or 32 Is turned on, the value of the ed data OUTCH are stored In
the output data buf-  cursor Y-coordinate CSY is increased or de- fers OUT1
to OUT3 in the step 120. Afterthe out-  creased In a value range between I
to 5 in a step put data stored in the output data buffers OUTI   40  142.
On the other hand, when eitherthe switch 30 to OUT3 are outputted to the
output terminal reg-  or 32 is not turned on, the present process direct-
ister OUTTRM in the step 121, the CPU 10 con-     ly returns to the main
process (shown in Fig. 8) firms the performance mode in the step 122.
from the step 141. When the performance mode Is the recording        (5)
PLAY SWITCH-ON PROCESS mode (i.e., JOB=2), the key-off data set in the in-
45  In Fig. 12, the CPU 10 judges whether the put data buffers INI to IN3
are written Into the se-  PLAY switch 42 is turned on or not in a step 151.
quence memory 18 under the designation of the     If the PLAYswitch42 is
notturned on, the present writing pointer in the step 123. Thereafter,
theval-  process directly returns to the main process us of thewriting
pointer is counted up by 3" in the  (shown in Fig. 8). If the PLAY switch
42 is turned step 124, and then the present process advances  50  on, the
present process advances to a next step to the next step 125. On the other
hand, when the  152 wherein the value "l" is set to the perfor- performance
mode Is not Identical to the record-  mance mode register JOB. In a
nextstep 153, the ing mode In the step 122, the processes in the    CPU 10
executes a song start process of a step steps 123 and 124 are skipped and
the present     200 (which will be described In Fig. 14). There- process
directly advances to the step 125.  55    after, the present process
returns to the main 



In the step 125, the control variable I is in-  process again. creased by
one. In the next step 128, the CPU 10  (6) REC SWITCH-ON PROCESS judges
whether the value of the control variable i    In Fig. 13, the CPU 10
judges whether the 8    15                 EP 0 278 438 B1
16 RECORD switch 44 Is turned on or not in a stop    step 220), the key-off
event data (in a step 240), 161. If the RECORD switch 44 is not turned on,
the time interval data (in a step 260) and the end the present process
directly returns to the main  mark data (in a step 270). After executing
each of process. If the RECORD switch 44 is turned on,    the data reading
processes of the track change the present process advances to a next step
162   5  data (in the step 210), the key-on event data (in wherein the
value "2" is set to the performance   the step 220) and the key-off event
data (in the mode register JOB. In a next step 163, the CPU    step 240)
and other processes (in a step 280), the 10 executes the song start process
of the step    present process returns to the step 205 wherein 200 shown in
Fig. 14. Thereafter, the present     the next data reading process is
executed. On the process returns to the main process again.  10    other
hand, after executing each of the data read- (7) SONG START PROCESS
ing processes of the time interval data (in the step When the PLAY switch
42 or the RECORD         260) and the end mark data (in the step 270), the
switch 44 is turned on, the value "1" or "2" is set  present process
returns to the main process to the performance mode register JOB. There-
(shown In Fig. 8) again. after, the song start process of the step 200 will
15  (8) TRACK CHANGE PROCESS be executed. In such song start process, the
reg-     The head data of the sequence performance isters used for the
reproducing and the recording  data are normally set by track change data
[err] are preset at first, and thereafter, the Identifier   In the step 206
shown in Figs. 14 and 23, if mark at the first byte of the sequence perfor-
the CPU 10 Judges that the identifier mark is rep- mance data is read from
the sequence memory  20   resented by the data FFH, the CPU 10 executes 18.
Based on such read identifier mark, the CPU   the track change process In
the step 210 shown 10 reads several data such as the key-on data,    in
Fig. 15. the key-off data, the track change data, the time     In Fig. 15,
based on the address pointed by interval data and the end mark data, and
then the  the reading pointer RPT, the track change data of CPU 10 executes
the processes based on such   25  two bytes are read from the sequence
memory read data. The above data reading operation of    18. First and
second bytes of the track change the CPU 10 is repeatedly executed until
the time  data are respectively stored In the reading data interval data or
the end mark data are read.      buffers RDI and RD2, and the reading
pointer Next, description will be given with respect to  RPT is counted up
bytwo so thatthe next reading the songstart process in conjunction with
Fig. 14.  30  address will be designated in steps 211 and 212. Ina step 201
shown In Fig. 14, the reading pointer  After the track number in the buffer
RD2 Is stored RPT is preset to the head address SONGTOP of      in the
track number register TRKRD, the present the sequence performance data, and
the writing    reading trackstored in the registerTRKRD (here- pointer WPT
is preset to an address next to the   inafter, simply referred to as the
present reading last address SONGEND of the sequence perfor-  35  track
TRKRD) is compared with the writing track mance data. At this time, the
value of the writing  TRKWT (in steps 213 and 214). If the present pointer
WPT is stored as a new head address of    reading track TRKRD is identical
to the writing the sequence performance data. Further, the       track
TRKWT, the present process returns to the CPU 10 dears the reproducing
interrupt mask       step 205 (shown in Figs. 14 and 23). If the present
PIRQMSK to thereby enable the reproducing in-  40  reading track TRKRD is
not Identical to the writ- terrupt PLAYIRQ in a step 202. In a step 203,
the  ing track TRKWT, the track change data of two output value of the
recording timer RECTIMER      bytes stored in the buffers RDI and RD2 are
writ- (shown in Fig. 5) is stored in the recording time  ten In the
sequence memory 18 based on the ad- register RECCNT. In a step 204, the CPU
10        dress designated by the writing pointer WPT (in clears the lapsed
time register LNSAM.    45      a step 215), and the writing pointerWPT Is
count- Next, the CPU 10 reads one byte data the ad-  ed up by two (in a
step 216) so that the next writ- dress of which is designated by the
reading poin-  ing address will be designated. Next, the writing ter RPT,
and then such read one byte data are     track number TRKWT is changed to a
number stored In the flag FLG in a step 205. In this case,  TRKRD in a step
217. Thereafter, the present the identifier mark representing the data kind
50  process returns to the original step 205 (shown In thereof is
positioned at the first byte of the se-  Figs. 14 and 23). quence
performance data stored in the sequence    (9) KEY-ON EVENT PROCESS memory
18 as shown in Fig. 7. In a step 206, the     If an identifier mark [err]
is stored In the flag CPU 10 judges the contents of data stored in the  FLG
in the step 206 shown in Figs. 14 and 23, the 



flag FLG. Based on such judgment result, the  ss  CPU 10 executes the
key-on event process of the present process selectively branches to one of
step 220 shown in Fig. 16. the data reading processes of the track change
In Fig. 16, based on the value of the reading data (in a step 210), the
key-on event data (in a  pointer RPT, key-on data of three bytes are read 9
17                 EP 0 278 438 B1                 18 from the sequence
memory 18. Each one byte of     FLG in the step 208 shown in Figs. 14 and
23, the such read key-on data is stored in each of the    CPU 10 executes
the time interval process of the reading data buffers RDI to RD3, and then
the     step 260 shown in Fig. 18. reading pointer RPT is counted up by
three in        In Fig. 18, the time interval data of three steps 221 and
222. Next, based on the value of   5  bytes are read out based on the value
of the read- the writing pointer WPT, the key-on data read     ing pointer
RPT, and then each one byte of the from the buffers RDI to RD3 are written
into the  read time interval data is stored in each of the sequence memory
18 In a step 223. After the       reading data buffers RDI to RD3 in step
261. In pointer WPT is counted up by three so that the    a next step 282,
the value of the reading pointer next writing address will be designated,
the CPU   10  RPT is counted up by three so that the next read- 10 judges
whether the track mode TBL(TRKRD,       ing address will be designated. The
read time In- 5) of the present reading track is the stop mode  tervals
stored In the buffers RD2 and RD3 are re- or not in steps 224 and 225. If
the track mode Is  spectively set to the reproducing timer registers the
stop mode, the processes of the following     PLYTMH and PLYTML (shown In
Fig. 5)in a step steps 226 to 229 will be unnecessary. Hence, the   15
263. Such time Intervals stored in the buffers present process returns to
the original step 205  RD2 and RD3 are represented by two byte data, shown
In Figs. 14 and 23.                         one byte of which consists of
seven bits. Such In the reproducing or recording cycle, the    two byte
data are converted into data of fourteen CPU 10 reads the output terminal
data TBL-        bits, which are store in the remaining time regis- (TRKRD,
3) and the output MIDI channel TBL-  20   ter LNREST in a step 264.
Thereafter, the present (TRKRD, 4) to which the data read from the buf-
process returns to the original step 205 shown In fers RDI to RD3 are to be
outputted from the in-  Figs. 14 and 23. put/output information register.
Such read output  (12) END MARK PROCESS terminal data and the output MIDI
channel are re-     If data [err] are read as the identifier mark in
spectively stored In the registers OUTTRM and   25  the step 205 shown In
Figs. 14 and 23, the pres- OUTCH in a step 226. Next, new key-on data are
ent process advances to the end mark process produced by replacing the
input MIDI channel XH   (shown in Fig. 18) via the step 206. The end mark
by the output MIDI channel stored In the register  is represented by one
byte data. OUTCH within the key-on data read from the buf-      In Fig. 19,
the reading pointer RPT is counted fers RDI to RD3, and such new key-on
data are  30  up by one so that the next reading address will be stored In
the output data buffers OUT1 to OUT3,   designated in a step 271, and the
CPU 10 judges the output data of which are transmitted to the   whether the
performance mode designates the output terminal register OUTTRM in steps
227      reproducing (i.e., JOB=1) or not in a step 272. If and 228.
the performance mode designates the reproduc- Further, the key code stored
in the buffer  35  Ing, the performance mode Is set to the stop RD2(=OUT2)
iswritten intothe idle bufferswithin   mode (i.e., JOB=0) in step 273. In a
nextstep 274, the output key code buffers OKCBUF(TRKRD, 0       the end
mark F2H is written into the sequence to 31) In a step 229. Thereafter, the
present proc-  memory 18 based on the value of the writing poin- ess
returns to the original stop 205 shown in Figs.  ter WPT. After the writing
pointer WPT is counted 14 and 23.                                40      up
by one so that the next writing address will be (10) KEY-OFF EVENT PROCESS
designated In a step 275, the present process re- In the step 206 shown in
Figs. 14 and 23, an  turns to the original step 205 shown in Figs. 14
identifier mark 8XH is stored in the flat FLG, the  and 23. CPU 10 executes
the key-off event process ofthe      In the case where the performance mode
step 240 shown in Fig. 17.                45      does not designate the
reproducing but the re- In Fig. 17, the procedures in steps 241 to 248
cording In the step 272, the value "1" is set to the are similar to those
in the steps 221 to 228 shown  reproducing interrupt mask register PIRQMSK
so in Fig. 16, except that the key-off event data are  as to inhibit the
reproducing interrupt (i.e., the processed instead of the key-on event
data,       reading of the sequence performance data) from hence,
description thereof will be omitted. In a   so  being executed in a step
276. Thereafter, the step 249, the CPU 10 clears the buffers written
present process returns to the original step 205 with the key code stored
in the buffer            shown in Figs. 14 and 23. When the performance
RD2(=OUT2) within the output key code buffers     mode designates the
recording, the reproducing 



OKCBUF(TRKRD, 0 to 31). Thereafter, the pres-     is only inhibited from
being executed so that the ent process returns to the original step 205  55
recording will be continuously executed until the shown in Figs. 14 and 23.
STOP switch 46 (shown In Fig, 2) is turned on. (11) TIME INTERVAL DATA
PROCESS                   (13) STOP SWITCH-ON PROCESS (PART I) If an
identifier mark F4H is stored in the flag   In Fig. 20, the CPU 10 judges
whether the 10    19                 EP 0 278 438 B1                 20
STOP switch 46 (shown in Fig. 2) is turned on or  searching will be
executed on the next output key not in step 171. If the STOP switch 46 is
not     code buffer of the corresponding track. On the turned on, the
present process directly returns to  other hand, if the searching Is
completed, the the main process. On the other hand, If the STOP  control
variable i is Increased by one in a step switch 46 is turned on, the CPU 10
executes the   5  311, and then the CPU 10 judges whether the all key-off
process of a step 300 shown in Fig. 21.  searching is completely executed
on all of the six- (14) ALL KEY-OFF PROCESS                          tyfour
tracks or not in a step 312. If such search- In this all key-off process,
the key-off proc-  ing Is not completed, the present process returns ess Is
executed on the key code corresponding to  to the step 302, whereby the key
code searching the reproduced musical tone which is generated  10  will be
repeatedly executed on the next track. On when the STOP switch 46 is turned
on in the re-   the other hand, if the searching is completed, the
producing or recording mode. As described be-     CPU 10 executes a key-off
write process of a step fore, each of the sixty four tracks provides thirty
320 (shown in Fig. 22). Thereafter, the present two output key code
buffers. Hence, the CPU 10    process advances to a step 173 in the STOP
scans all of 2048 (=64 X 32) output key code buf-  15  switch-on process
(shown In Fig. 20). fers so as to search the output key code buffers  (15)
KEY-OFF WRITE PROCESS storing the key codes. Then, the CPU 10 exe-
If there Is a key the key-on data of which are cutes the key-off process on
the key codes stored  only written In the sequence memory 18 but the in
such searched output key code buffers. Since   key-off data of which have
not been written in the no inputted musical tone and no reproduced mu-  20
sequence memory 18 yet (i.e., If there is a key sical tone is generated by
the track having the   which is depressed but not released), the key-off
track mode "0, such track does not store the key  write process is executed
when the STOP switch code the musical tone of which is generated.      46
(shown in Fig. 2) is turned on in the recording Hence, the CPU 10 detects
the track having the    mode. More specifically, in the key-off write proo-
track mode "O" In a step 302. By skipping the   25  ess, the key-off data
of such depressing key are scanning on such track, the processing time can
generated and then written in the sequence be shortened.
memory 18. More concretely, the CPU 10 scans In Fig. 21, the value "0" is
set to the control  the 2048 Input key code buffers in orderto search
variable for designating the track in a stop 301,  the input key code
buffers which store the key and the CPU 10 checks the track mode TBL(i, 5)
30  codes. With respect to such key codes, the key- of the track having the
track number i (herein-   off data are generated and then written in the
se- after, simply referred to as the track i) in a step  quence memory 18.
302. When the performance mode designates             In Fig. 22, the CPU
10 checks the value of the reproducing or the recording other than the
the performance mode JOB in a step 321. This stop mode, the value "0" is
set to a control van-  35  key-off write process is necessary only in the
re- able j for designating the buffer in a step 303, and  cording mode
(i.e., JOB=2). Hence, if the perfor- the CPU 10judges whether the key code
is stored   mance mode is not the recording mode, the pres- in the output
key code buffer OKCBUF(I, j) or not  ent process in the step 321 returns to
the all key- in a step 304. If the key code is stored in the buffer  off
process (shown in Fig. 21). If the performance OKCBUF(i, j), the CPU 10
reads out output termi-  40  mode Is the recording mode, the value "0" is
set nal data TBL(i, 3) and output MIDI channel TBL(i,  to the control
variable I In a step 322, and the CPU 4) of the track i which are
respectively stored in  10 judges whether the track mode TBL(I, 5) of the
the registers OUTTRM and OUTCH in a step 305.     track i is set to the
recording mode or not In a step In a next step 306, the CPU 10 produces
key-off   323. If such track mode Is not the recording data having an
output MIDI channel stored in the   45  mode, there are no keys depressed
for writing the register OUTCH and a key code OKCBUF(i, j),       key-on
and key-off data, so that the processes in and such key-off data are stored
in the output    steps 324 to 331 are skipped and then the pres- data
buffers OUTI to OUT3. Further, the CPU 10    ent process advances to a step
332 from the step clears the buffer OKCBUF(i, j) in a step 307, and  323.
If such track mode Is the recording mode, the key-off data stored in the
buffers OUT1 to  50  the value "0" is set to the control variable j In the
OUT3 are transferred to the output terminal reg-  step 324, and the CPU
10judges whetherthe key ister OUTTRM in a step 308. Thereafter, the con-
code Is stored in the input key code buffer IKC- 



trol variable j Is increased by one in a step 309,  BUF(l, j) or not in the
step 325. If the key code is and the CPU 10 judges whether the searching is
not stored in such In put key code buffer, the proc- completely executed on
all of the output key code   55  easses in the steps 326 to 329 are skipped
and buffers of the corresponding track or not in a step  then the present
process advances to the step 310. If such searching is not completed, the
pres-  330 from the step 325. If the key code is stored ent process returns
to the step 304, whereby the  In such input key code buffer, the key-off
data of 11    21                 EP 0 278 438 B1                 22 such
key code Is produced and then stored in the  ue of the writing pointerWPT
in steps 176 to 177. reading data buffers RD1 to RD3 in the step 326.
After the pointer WPT is counted up by two so In the next step 327, the CPU
10 dears the buffer  that the next writing address is designated in a
IKCBUF(l, j). Based on the value of the writing   step 178, the present
process advances to a step pointer WPT, such key-off data stored in the
buf-   5  179. On the other hand, if the writing track num- fers RD1 to RD3
are written into the sequence     ber TRKKWT coincides with the reading
track memory 18. Then, the writing pointer WPT is       number TRKRD, the
present process directly ad- counted up by three so that the next writing
ad-  vances to the step 179 from the step 175. dress will be designated in
the step 329. There-      Thereafter, until the end mark F2H is read after,
the control variable j is increased by one in  fo  from the address
designated by the reading poin- the step 330, and the CPU 1 Ojudges whether
the   ter RPT within the sequence memory 18 in the searching Is completely
executed on all buffers of  step 179, data stored in the old performance
data the track i or not In the step 331. If there remain  area having an
address designated by the read- the buffers which are not searched, the
present   ing pointer RPT are repeatedly transferred to the process returns
to the step 325 wherein the CPU   15  new performance data area having an
address 10 judges whether the key code is stored in the   designated by the
writing pointer WPT in steps next buffer IKCBUF(i, j) or not. Meanwhile, if
the  180 and 181. If the end mark is detected in the searching is
completely executed on all of the    step 179, the present process advances
to a step thirty two buffers of the track i, the present proc-  182 wherein
such end mark F2H Is written in the ess advances to the next step 332
wherein the   20  sequence memory 18 based on the value of the control
variable i is increased by one. Next, the  writing pointer WPT. After the
last address WPT CPU 10 Judges whether the searching is com-       of the
sequence performance data is written in pletely executed on the depressing
keys In all of  the register SONGEND in a next step 183, the the sixty four
tracks and whether the key-off data  present process returns to the main
process are completely written with respect to such   25  (shown in Fig.
8). searched keys or not In the step 333. f the CPU   (17) REPRODUCING
TIMER  INTERRUPT 10 judges that the searching and the key-off data  PROCESS
writing are not completed, the present process re-    In the reproducing or
recording mode of the turns to the step 323, whereby the above-
multi-recording apparatus shown in Fig. 1, the mentioned processes in the
steps 324 to 332 are  30  time interval data read from the sequence mem-
repeatedly executed. If the CPU 10 judges that    ory 18 are preset in the
decrement counter 76 the searching and the key-off data writing is com-
(shown in Fig. 5) within the tempo generator 26 pleted, the present process
returns to the all key-  in the step 283 shown in Fig. 18. When the dec-
off process (shown in Fig. 21) and further returns  rement counter 76
counts down the clock CL so to the STOP switch-on process (shown in Fig.
35  that the count value thereof becomes equal to OH, 20).
the tempo generator 26 generates the reproduc- (16) STOP SWITCH-ON PROCESS
(PART II)             ing interrupt signal PLAYIRQ. Based on such re- In
Fig. 20, the value "0" is set to the perfor-  producing Interruptsignal
PLAYIRQ, the CPU 10 mance mode register JOB in a step 173. In a next
executes the reproducing timer interrupt process step 174, the CPU checks
whether the value of  40  of thestep 400 (shown in Fig. 23). Thus, the
event the  reproducing  interrupt mask  register        data are read by
every time interval (or every PIRQMSK equals to the value "1 " or not. If
such  event timing) stored in the sequence memory 18 value equals to "1",
the sequence performance     in the multi-recording apparatus according to
the data are reproduced and then completely trans-    present embodiment.
ferred to a new performance data area before the   45  More specifically,
the CPU 10 discriminates STOP switch 46 is turned on (as shown in the
the performance mode JOB in a step 401 shown step 278 of Fig. 19). If such
value equals to "0",  in Fig. 23. In the stop mode, the performance there
remain the sequence performance data        mode is not read out. Hence, if
the performance which have not been transferred to the new per-   mode is
the stop mode (i.e., JOB=0), the interrupt formance data area yet In this
case, the re-  50  process is released and then the present process mained
sequence performance data are added to     returns to the original process.
On the other 



the last of the new sequence performance data.    hand, if the performance
mode is identical to one More specifically, the writing track number   of
the modes other than the stop mode (i.e., JOB TRKWT Is compared with the
reading track num-     does not equal to 0), a value of (LNREST - berTRKRD
in a step 175. If these two track num-  55  LNSAM) is added to the value of
the writing tim- bers are different to each other, the track change  ing
register RECCNT. In this case, the value of data (of two bytes) for the
reading track are writ-  LNREST represents the remained time after in- ten
In the sequence memory 18 based on the val-   putting the key event data of
the time interval 12    23                  EP 0 278 438 B1
24 LEN which are read out in the preceding repro-    recording mode (i.e.,
JOB does not equal to 2), ducing interrupt if the key event data are
inputted  the recording timer interrupt Is immediately re- ata timing
between the preceding reproducing in-  leased. On the other hand, if the
performance terrupt and the present reproducing interrupt at   mode is the
recording mode, the register LNSAM the recording (i.e., JOB=2). The value
of LNSAM    5  stores the lapsed time which Is lapsed after Input-
represents the lapsed time after inputting such   ting the preceding key
event data In a step 502. key event data.
In other words, the register LNSAM stores the Next, the CPU 10 dears the
register LNSAM      above lapsed time at every time when the incre- In a
step 403, and then the remained time          ment counter 72 (shown in
Fig. 5) overflows. LNREST is set to the time interval register LEN   10
Within ( OOH - RECCNT) of the step 502, the term In stp 404. Thereafter,
time Interval data of three  RECCNT is used for calculating a time until
the bytes are written Into the sequence memory 18     increment counter 72
overflows at first after in- based on the value of the writing pointer WPT
in   putting the key eventdata. After such calculation, a step 405. Such
time interval data consist of the  the term RECCNT is cleared in a step
503. Identifier mark [err] data [err] representative   15  In a nextstep
504, the CPU 1O judges wheth- of the upper seven bits of the register LEN
and    er the lapsed time stored in the register LNSAM data [err]
representative of the lower seven    exceeds over data value of [err] or
not. In this bits of the register LEN. Further, the pointer WPT  case, the
decrement counter 78 (shown In Fig. 5) is counted up by three so that the
next writing ad-  for measuring the time interval is constructed by dress
will be designated in a step 406.    20      a 14-bit counter in the
multi-recording apparatus In a next step 407, the writing track number
according to the present embodiment. Hence, In TRKWT Is compared with the
reading track num-      the case where the time interval exceeds over ber
TRKRD. If these two track numbers are dif-    the data value of 3FFFH
(i.e., the maximum value ferent to each other, the writing track number is
of the 14-bit data), such time interval is divided changed to thereby
coincide with the reading   25  into a plurality of time Interval data each
having track number. More specifically, the reading       a value smaller
than the data value of [err] track number TRKRD Is stored in the register
When the lapsed time stored in the register TRKWT in a step 408, and the
sequence memory       LNSAM is smaller than the data value of 3FFFH, 18 Is
written by track change data of two bytes   the Interrupt is directly
released. On the other consisting of the identifier mark FFH and a new   30
hand, if the lapsed time exceeds over the data track number stored in the
register TRKWT In a     value of 3FFFH, the data value of 3FFFH is sub-
step 409. Thereafter, the pointer WPT is counted   tracted from each of
values stored In the registers up by two so that the next writing address
will be  LNSAM and LNREST in steps 505 and 506. In a designated in a step
410. If the writing track num-  next step 507, the sequence memory 18 is
writ- ber Is Identical to the reading track number In the   35  ten by data
of three bytes representative of the step 407, the processes in the steps
408 to 410    time interval 3FFFH based on the value of the are skipped.
pointer WPT. Such data of three bytes consist of Next the CPU 10 reads out
the event data at    F4H, 7FH and 7FH. Finally, the writing pointerWPT the
present timing, the time interval data until the  is counted up by three so
that the nextwriting ad- nexteventorthe end mark in the next steps. How-
40  dress will be designated in a step 508, and then ever, the processes in
these next steps in the re-  the present process returns to the original
proc- producing timer interrupt process shown In Fig.    ess. 23 are
Identical to those in the song start process  (19) INPUT INTERRUPT PROCESS
(PART I) shown in Fig. 14, hence, description thereof will     When the key
event data are inputted to one be omitted.                               45
of the input terminals Ti1 to T118 of the input unit (18) RECORDING TIMER
INTERRUPT PROC-               20 (shown in Fig. 3) within the
multi-recording ap- ESS
paratus shown in Fig.1, such Inputted key event In the multi-recording
apparatus shown in      data are stored in the Input data registers INBUFO
Fig. 1, the following interrupt process of a step  to INBUF7, and the OR
gate 62 generates the In- 500 shown in Fig. 24 is executed based on the re-
5o  terrupt signal INPUTIRQ. The CPU 10 executes 



cording interrupt signal RECIRQ generated at ev-   the Input interrupt
process of a step 600 based on ery time when the increment counter 72
(shown      this interrupt signal INPUTIRQ. in Fig. 5) within the tempo
generator 26 counts       In Fig. 25A, the CPU 10 reads out the input 256
pulses of the dock CL.                        terminal number n the input
terminal of which is In Fig. 24, the CPU 10 checks the perfor-  55
inputted with data from the  input interrupt number mance mode JOB in a
step 501. The recording        register INIRQNO, and such read input
terminal timer interrupt Is necessary only In the recording  number n is
stored in the Input terminal register mode. Hence, if the performance mode
is not the    INTRM in a step 601. Next, the CPU 10 reads out 13    25
EP 0 278 438 B1                26 key event data of three bytes from the
register IN-  the recording mode, the CPU 10 immediately re- BUFn, and each
one byte of such key event data    leases the interrupt, and the present
process re- is stored in each of the buffers IN1 to IN3 in a step  turns to
the original process. Meanwhile, if the 802. Further, the MIDI channel
included in the    performance mode Is the recording mode, the identifier
mark stored in the buffer INI is stored   5  present process advances to a
step 631 (shown in the register INCH, the key code stored in the  In Fig.
25C) wherein the writing timing of the pre- buffer IN2 is stored in the
register KC, and the  ceding key event data stored in the register touch
Information stored in the buffer IN3 is stor-  RECCNT is written into the
register OLDRCNT. ed In the register TCH respectively in steps 803
Thereafter, theregisterRECCNT is written bythe and 604. Thereafter, the CPU
10 scans the in-  1o  present time represented by the writing counter
put/output state tables shown in Figs. 6Ato 6C so  timer RECTIMER (shown in
Fig. 5) in a step 632. as to search certain recording tracks within the
Next, the CPU 10 calculates out and stores a val- recording tracks having
the track numbers 0 to    ue of ILNSAM + (RECCNT - OLDRCNT)] in the 63. In
each of such certain recording tracks, the  time interval register LEN in a
step 633. In addi- Input terminal TBL(i, 1) and the MIDI channel  15  tion,
the CPU 10 calculates outand stores avalue TBL(i, 2) must coincide with the
values of the reg-  of (LNREST - LEN) in the remained time register isters
INTRM and INCH, and the track mode         LNREST in a step 634. Then, the
CPU 10 clears TBL(i, 5) must coincide with the recording mode   the
register LNSAM in a step 635. Further, the (i.e., TBL(i, 5)=2). In this
case, the recording  CPU 10 writes the time Interval data of three tracks
are searched from the track number 0.  20  bytes into thesequence memory 18
based on the When the CPU 10 finds out the recording track     value of the
writing pointer WPT in a step 638. having the above-mentioned condition,
the pres-   Next, the pointer WPT Is counted up by three so ent process
advances to a step 611 (shown in Fig.  that the next data writing address
will designated 25B) from the step 606.                           in a step
637. In a next step 638, the writing track In the step 611, the detected
track number i  25  numberTRKIN of the Inputdata is compared with is stored
in the registerTRKIN. Next, the CPU 10  the present writing track number
TRKWT. reads out and stores the output terminal TBL-         If the writing
track numberTRKIN of the input (TRKIN, 3) and the output MIDI channel TBL-
data is different from the present writing track (TRKIN, 4) of the above
track i in the registers  number TRKWT, the writing track number OUTTRM and
OUTCH respectively In a step 612.  30  TRKWT is changed identical to the
writing track After the MIDI channels of the input data stored  number
TRKIN In a step 639. In a step 640, track in the buffers INI to IN3 are
changed in the reg-  change data of two bytes (consisting of data val-
ister OUTCH, the output data stored in the buffers  ues of FFH and TRKWT)
are written into the se- OUT1 to OUT3 are produced in a step 613. After
quence memory 18 based on the value of the such output data are transferred
to the output ter-  35  writing pointer WPT. In a next step 641, the poin-
minal register OUTTRM, the CPU 10 executes        ter WPT is counted up
bytwoso that the nextwrit- the Input key code (buffer) process (shown In
Fig.  ing address will be designated. Meanwhile, If the 26) in a step 620.
writing track number TRKIN is identical to the (20) INPUT KEY CODE BUFFER
PROCESS                present writing track number TRKWT, the proc- In
Fig. 26, the CPU 10judgeswhetherthe in-  40  esses in the steps 639 to 641
will be skipped. put data are identical to the key-on event data or
Therefore, after the step 638, the present proc- the key-off event data In
a step 621. If the input  ess advances to a step 642 wherein the inputdata
data are the key-on event data, the key code      of three bytes stored in
the buffers INI to IN3 are KC(=IN2) is written into the idle buffers within
the  written into the sequence memory 18 based on thirty two buffers of the
track TRKIN in a step   45  the value of the writing pointer WPT.
Thereafter, 622. Thereafter, the present process returns to   the pointer
WPTis counted up by threesothatthe the original process in the step 625
shown in Fig.  next writing address will be designated in a step 25B. If
the input data are the key-off event data,  643. Then, the CPU 10 releases
the interrupt, and the CPU 10 clears the buffers storing the key     the
present process will return to the original 



code KC within the thirty two buffers of the track  50  process. TRKIN in a
step 623. Thereafter, the present      (22) OPERATION EXAMPLE OF MULTI-RE-
process returns to the original process in the step  CORDING 625 shown in
Fig. 25B.                                Fig. 27 shows an operation example
of the (21) INPUT INTERRUPT PROCESS (PART 11)            multi-recording
according to the present embodi- In Fig. 25B, the CPU 10 confirms the
perfor-  55  ment. As shown in Fig. 27, the input data consist- mance mode
JOB in the step 625. The input data    ing of key event data KA and KB are
mixed with re- are written only in the recording mode (i.e.,     produced
data (i.e., old sequence data (a)) con- JOB=2). Hence, if the performance
mode is not     sisting of key event data [err] so as 14    27
EP 0 278 438 B1                28 to produce new sequence data (b), and
such new      data LEN and the input key event data KA into sequence data
are multi-recorded. Such opera-       the new sequence data area in the
steps 636 tion shown in Fig. 27 will be described by indicat-  and 642. Ing
the variation of the data stored in several reg-  (c) PROCESS OF KEY EVENT
DATA K2 isters.                                   5             When the
reproducing timer PLAYTIMER (a) RECORDING  START PROCESS &
counts down the preset value "8" to the value PROCESS OF KEY EVENT DATA
[err]                     "0, the CPU 10 executes the reproducing in- When
the RECORD switch 44 is turned           terrupt process (shown in Fig.
23). In this on, the present process advances to the song      process, the
value of the writing timing regis- start process (shown in Fig. 14) via the
record  10  ter RECCNT is renewed by old-RECCNT + switch-on process (shown
in Fig. 13). In the     (LNREST-LNSAM) = 5 + (3-0) = 8 In the step song
start process, the value "0" of the writing  402; the register LNSAM is
cleared in the step timer RECTIMER is stored in the writing tim-     403;
the remained time LNREST = 3 between ing register RECCNT in the step 203,
and the     the key events KA and K2 is set as the time in- CPU 10 dears
the lapsed time register  15        terval LEN in the step 404; and the
time inter- LNSAM In the step 204. Next, the present         val LEN = 3 is
written into the new data area process advances to the key-on or key-off
in the step 405. Thereafter, the present proc- event process (shown in Fig.
16 or 17). In such  ess advances to the key event process event process,
the key event data [err] are read    (shown in Fig. 16 or 17) wherein the
reading from the old sequence data area in the step  20   and writing of
the key event data K2 are exe- 221, and such key event data [err] are
written in   cuted in the steps 221 and 223. Further, the the newsequence
data area in the step 223.        present process returns to the step 205
Further, the present process returns to the      (shown in Fig. 23) and
then advances to the song start process wherein the present proc-     time
interval data process (shown in Fig. 18), ess advances to the time interval
data proc-  25  wherein the time interval data having the val- ess (shown
in Fig. 18), whereby the time inter-  ue "5" is set to each of the
reproducing timer val data having a data value "8" are setto each
PLAYTIMER and the remained time register of the reproducing timer PLAYTIMER
and the       LNREST in the steps 263 and 264. remained time register
LNREST in the steps       (d) PROCESS OF KEY EVENT DATA [err] 263 and 264.
These several processes in the   30     This process of the key event data
[err] is steps described heretofore are executed in an    executed similar
to the process of the key extremely short time, in order words, these
event data K2 described before. More specif- several processes are executed
almost at the      ically, the value of the writing timing register same
time. Similarly, the following processes     RECCNT is renewed by
old-RECCNT + of the key event data are executed In an in-  35
(LNREST-LNSAM) = 8 + (5-0) = 13 in the step stant moment.
402; the register LNSAM Is cleared in the step (b) PROCESS OF KEY EVENT
DATA KA                 403; the remained time LNREST = 5 between When the
key event data KA are inputted       the key events [err] is set as the
time in- to the sequence memory 18, the CPU 10 exe-       terval LEN in the
step 404; and the time inter- cutes the input interrupt process (shown in
40  val LEN = 5 is written Into the new data area Fig. 25), wherein the key
event data KA are      in the step 405. Thereafter, the present proc- read
out in the step 602, and the old data hav-  ess advances to the key event
process Ing the value 0 stored in the writing timing     (shown in Fig. 16
or 17) wherein the reading register RECCNT are once saved in the old
and writing of the key event data [err] are exe- writing timing register
OLDRCNT and then re-  45  cuted in the steps 221 and 223. Further, the
newed by the value "5"  of the writing timer      present process returns
to the step 205 RECTIMER In the steps 631 and 632. Further,      (shown in
Fig. 23) and then advances to the the CPU 10 calculates out the time
interval      time interval data process (shown in Fig. 18), 



between the key events [err] so as to ob-     wherein the time interval
data having the val- tain the calculated time interval LEN =   so     ue
"250" is set to each of the reproducing LNSAM + (RECCNT-OLDRCNT) = 0 +
(5-0) =           timer PLAYTIMER and the remained time reg- 5 In the step
633, and the CPU 10 also calcu-    istr LNREST In the steps 263 and 264.
lates out the remained time between the key      (e) RECORDING INTERRUPT
PROCESS events KA to K2 so as to obtain the calculated       The recording
timer RECTIMER Is the remained time LNREST = old-LNREST - LEN  55
self-operating 9-bit counter. When the count = 8 - 5 = 3 in the step 634.
After the CPU 10    value of this counter Is Increased to "255" and dears
the lapsed time register LNSAM in the      then reset to "0", the CPU 10
executes the re- step 635, the CPU 10 writes the time interval    cording
timer interrupt (shown in Fig. 24). In 15    29                  EP 0 278
438 B1                30 such process, the lapsed time stored in the
recording which is occurred in the casewhere the val- register LNSAM is
renewed by old-LNSAM +    ues of the recording timer at the recording are
used (lOOH - old-RECCNT) = 0 = (256-13) = 243,   as the timing data. and
then the register RECCNT is cleared.       Above is description of the
preferred embodiment (f) PROCESS OF KEY EVENT DATA [err]        5   of the
present invention. This Invention may be prac- This process of the key
event data [err] is  ticed orembodied in still otherways withoutdeparting
executed similar to the process of the key  from the spirit or essential
character thereof. For ex- event data [err] described before. More specif-
ample, the present embodiment can be modified to ically, the key event data
[err] are read out in the  the following seven examples. step 602, and the
old data having the value "0"  10  (i) The sequence memory 18 can be
modified to stored in the writing timing register RECCNT   store the
sequence data of a plurality of musical are once saved in the old writing
timing regis-  tunes. ter OLDRCNT and then renewed by the value      (ii)
As the sequence data, it is possible to employ "1" of the writing timer
RECTIMER in the       otherevent information for changing the tone col-
steps 631 and 632. Further, the CPU 10 cal-  15  ors and the like other
than the depressing key in- culates out the time Interval between the key
formation. events [err] so as to obtain the calculated  (iii) The input key
code buffers IKCBUF and the time interval LEN = LNSAM + (RECCNT-
output key code buffers OKCBUF can be provid- OLDRCNT) = 243 + (1-0) = 244
in the step       ed for each terminal or each channel, other than 633, and
the CPU 10 also calculates out the   20  each track. remained time between
the key events [err] to     (iv) The dock CL can be generated in an
external [err] so as to obtain the calculated remained     clock generator
and then supplied to the multi-re- time LNREST = old-LNREST - LEN = 250 -
cording apparatus. 244 = 6 in the step 634. After the CPU 10      (v) The
number of the tracks can be freely select- dears the lapsed time register
LNSAM in the   25  ed. step 635, the CPU 10 writes the time interval  (vi)
The display section can be additionally pro- data LEN (=244) and the input
key event data   vided to the multi-recording apparatus In order to [err]
into the new sequence data area in the      display necessary Information.
steps 636 and 642.                             (vii) It is possible to
additionally provide an edit (g) PROCESS OF KEY EVENT DATA [err]       30
function for erasing, copying and correcting etc. This process of the key
event data K4 is    with ease. executed similar to the process of the key
Therefore, the preferred embodiment described event data [err] described
before. More specif-  herein is illustrative and not restrictive, the scope
of Ically, the value of the writing timing register  the invention being
indicated by the appended claims RECCNT Is renewed by old-RECCNT +   35
and all variations which come within the meaning of (LNREST-LNSAM) = I +
(6-0) = 7 in the step  the claims are Intended to be embraced therein. 402;
the register LNSAM is cleared in the step 403; the remained time LNREST = 6
between the key events [err] is set as the time In-  Claims terval LEN In
the step 404; and the time inter-  40 val LEN = 6 is written into the new
data area  1. A multi-recording apparatus of an electronic mu- in the step
405. Thereafter, the present proc-  sical instrument which comprises: ess
advances to the key event process               input means (20, 18) for
sequentially In- (shown in Fig. 16 or 17) wherein the reading   putting a
key-on signal, representing a sounding and writing of the key event data
[err] are exe-  45  instruction, and key-off signal representing a cuted in
the steps 221 and 223. Further, the   muting Instruction; present process
returns to the step 205              managing means (101) for managing a 



(shown in Fig. 23) and then advances to the    musical tone, which is
instructed to be sounded, time interval data process (shown in Fig. 18),
on the basis of the key-on signal and the key-off wherein the time interval
data having the val-  50  signal inputted by said input means; ue 1 0 is
set to each of the reproducing timer       recording means (18) for
recording auto- PLAYTIMER and the remained time register
matic-performance data; LNREST in the steps 263 and 264.
first recording control means (10) forform- In the present embodiment
described heretofore,   ing said automatic-performance data on the ba- the
timing Information is calculated out based on the  55  sis of the key-on
signal and the key-off signal, In- old timing data when the reproduced
musical tones     putted by said Input means, and for controlling are to be
recorded. Hence, It is possible to avoid the  said recording means to
record the automatic- extension of the performance time due to the multi-
performance data, characterized by    29                  EP 0 278 438 B1
30 such process, the lapsed time stored in the  recording which Is occurred
in the case where the val- register LNSAM Is renewed by old-LNSAM +     ues
of the recording timer at the recording are used ([err] - old-RECCNT) = 0 =
(256-13) = 243,    as the timing data. and then the register RECCNT is
cleared.        Above is description of the preferred embodiment (f)
PROCESS OF KEY EVENT DATA [err]         5   of the present invention. This
invention may be prac- This process of the key event data [err] Is  ticed
orembodied In still otherways withoutdeparting executed similar to the
process of the key   from the spirit or essential character thereof. For
ex- event data KA described before. More specif-  ample, the present
embodiment can be modified to ically, the key event data Ka are read out in
the  the following seven examples. step 602, and the old data having the
value "0"  10  (I) The sequence memory 18 can be modified to stored in the
writing timing register RECCNT    store the sequence data of a plurality of
musical are once saved In the old writing timing regis-  tunes. ter OLDRCNT
and then renewed by the value       (ii) As the sequence data, it is
possible to employ "1" of the writing timer RECTIMER in the
othereventinformationforchangingthetonecol- steps 631 and 632. Further, the
CPU 10 cal-  15  ors and the like other than the depressing key in- culates
out the time interval between the key   formation. events [err] to [err] so
as to obtain the calculated  (iii) The input key code buffers IKCBUF and
the time interval LEN = LNSAM + (RECCNT-            output key code buffers
OKCBUF can be provid- OLDRCNT) = 243 + (1-0) = 244 in the step        ed
for each terminal or each channel, other than 633, and the CPU 10 also
calculates out the   20  each track. remained time between the key events
[err] to      (iv) The clock CL can be generated in an external K4 so as to
obtain the calculated remained      clock generator and then supplied to
the multi-re- time LNREST = old-LNREST - LEN = 250 -          cording
apparatus. 244 = 6 in the step 634. After the CPU 10       (v) The number
of the tracks can be freely select- clears the lapsed time register LNSAM
in the   25  ed. step 635, the CPU 10 writes the time interval   (vi) The
display section can be additionally pro- data LEN (=244) and the input key
event data    vided to the multi-recording apparatus in order to [err] into
the new sequence data area in the       display necessary information.
steps 636 and 642.                              (vii) It Is possible to
additionally provide an edit (g) PROCESS OF KEY EVENT DATA K4        30
function for erasing, copying and correcting etc. This process of the key
event data K4 is     with ease. executed similar to the process of the key
Therefore, the preferred embodiment described event data K3 described
before. More specif-  herein is illustrative and not restrictive, the scope
of ically, the value of the writing timing register  the invention being
indicated by the appended claims RECCNT is renewed by old-RECCNT +   35
and all variations which come within the meaning of (LNREST-LNSAM) = 1 +
(6-0) = 7 in the step   the claims are intended to be embraced therein.
402; the register LNSAM is cleared in the step 403; the remained time
LNREST = 6 between the key events [err] and K4 is set as the time in-
Claims terval LEN in the step 404; and the time inter-  40 val LEN - 6 is
written into the new data area  1. A multi-recording apparatus of an
electronic mu- in the step 405. Thereafter, the present proc-  sical
instrument which comprises: ess advances to the key event process
input means (20, 18) for sequentially in- (shown In Fig. 16 or 17) wherein
the reading    putting a key-on signal, representing a sounding and writing
of the key event data K4 are exe-  45  instruction, and key-off signal
representing a cuted in the steps 221 and 223. Further, the    muting
instruction; present process returns to the step 205               managing
means (101) for managing a 



(shown in Fig. 23) and then advances to the     musical tone, which is
instructed to be sounded, time interval data process (shown in Fig. 18),
on the basis of the key-on signal and the key-off wherein the time interval
data having the val-  50  signal inputted by said Input means; ue " 10" is
set to each of the reproducing timer      recording means (18) for
recording auto- PLAYTIMER and the remained time register
matic-performance data; LNREST in the steps 263 and 264.
first recording control means (10) forform- In the present embodiment
described heretofore,    ing said automatic-performance data on the ba- the
timing information is calculated out based on the   55  sis of the key-on
signal and the key-off signal, in- old timing data when the reproduced
musical tones      putted by said input means, and for controlling are to
be recorded. Hence, it is possible to avoid the  said recording means to
record the automatic- extension of the performance time due to the multi-
performance data, characterized by    31                  EP 0 278 438 B1
32 stop designating means (46) for designat-  3. A multi-recording
apparatus of an electronic mu- ing a stop of recording; and
sical instrument which comprises: second recording control means (10) for
a memory means (18) for storing perfor- when said stop designating means
designates        mance information including plural sets of event the stop
of recording, forming performance data   5  information and timing
information, in which said corresponding to a key-off signal representing a
event information further Includes key-on infor- muting instruction for the
musical tone which is   mation and key-off information, while each of
managed by said managing means and is in-         said timing information
represents a generation structed to be sounded, so that the performance
timing of each of said event Information; data is recorded by said
recording means, and for  io   a read-out means (10) for reading outsaid
stopping a recording of the automatic-perfor-      event information on the
basis of said timing in- mance data by said recording means after a re-
formation; cording of the performance data by said record-         an event
information receiving means (20) ing means is completed.
for receiving plural sets of other event information 15      which are
sequentially supplied from an external 2. A multi-recording apparatus of an
electronic mu-   means in a time-series manner; sical instrument which
comprises:                       a timing information creating means for a
memory means (18) for storing perfor-      creating new timing Information
on the basis of mance Information including plural sets of event   said
timing information stored in said memory information and timing
information, in which said  20  means and the receiving timings at which
said event information further includes key-on infor-   plural sets of
other event information are re- mation and key-off information, while each
of      ceived from said external means, so that said said timing
information represents a generation    new timing information represent
generation tim- timing of each of said event information;          Ings
corresponding to both of said event informa- a read-out means (10) for
reading out said  25  tion read out from said memory means (18) and event
Information on the basis of said timing in-  said other event information
received from said formation;
external means; and an event information receiving means (20)          a
writing control means for writing both of for receiving plural sets of
other event information  said event information and said other event infor-
which are sequentially supplied from an external  30  mation with said new
timing information into said means in a time-series manner;
memory means (18), a timing Information creating means for            said
multi-recording apparatus being creating new timing information on the
basis of    characterized In that in the case where said read- said timing
information stored In said memory      out means (10) does not read out the
key-off in- means and the receiving timings at which said  35  formation
corresponding to the key-on informa- plural sets of other event information
are re-    tion Included in said event information read from ceived from
said external means, so that said     said memory means (18) at a time when
said new timing information represent generation tim-   memory means
completely stores said other ings corresponding to both of said event
informs-  event information received by said event Informa- tion read out
from said memory means and said  40  tion receiving means (20), said
read-out means other event Information received from said exter-
automatically creates the corresponding key-off nal means; and
information. a writing control means for writing both of said event
Information and said other event infor-  4. A multi-recording apparatus
according claim 2 or mation with said new timing information into said  45
3 further characterized In that each of said other memory means,
event information provides input channel infor- said multi-recording
apparatus being         mation representing one of plural Input MIDI- 



characterized in that in the case where said mem-  channels, while said
event information receiving ory means (18) does not store the key-off
infor-   means provides plural input MIDI-channels one mation corresponding
to the key-on information   50   of which is selected as a receiving MIDI-
Included In said other event information at a time  channels, sothat said
event Information receiving when said memory means (18) completely stores
means only receives said other event information said other event
information received by said      whose input channel information
represents the event information receiving means (20), said writ-
receiving MIDI-channel, and that said multi-re- ing control means
automatically creates and  55    cording apparatus further comprises:
writes the corresponding key-off Information into       a plurality of
output MIDI-channels; said memory means (18).
a MIDI-channel selecting means for se- lecting any one of said output
MIDI-channels as 17    33                  EP 0 278 438 B1
34 a channel from which said event information,       nung in einem
elektronischen Musikinstrument, read from said memory means, and said other
die folgendes aufwelst event information, received by said event infor-
Speichermittel (18) zur Speicherung von mation receiving means, are to be
outputted, and   Spielinformation, einschlieallch mehrerer Satze an output
means for outputting said event   5  von Ereignis- und
Zeitgebungsinformation, wel- Information and said other event Information
to    che Ereignisinformation ferner Taste-EIN-Infor- the selected one of
said output MIDI-channels.     mation und Taste-AUS-Informatlon enthilt,
wah- rend die Zeitgebungsinformation jeweils einen 5. A multi-recording
apparatus according to claim 4   Erzeugungszeltpunktfur die jeweilige
Ereignisin- wherein said external means is a keyboard of  io  formation
reprasentiert; said electronic musical Instrument.
Auslesemittel (10) zum Auslesen der Er- eignisinformation auf der Grundlage
der 6. A multi-recording apparatus according to claim 4
Zeltgebungsinformatlon; wherein said external means is a computer.
Ereignisinformatlonempfangsmittel  (20) 15      zum Empfang von mehreren
Satzen anderer Er- eignisinformation, die sequentiell von elnem ex-
Patentanspruche                                       ternen Mittel in
zeitserieller Weise bereitgestellt werden; 1. Vorrichtung zurvielfachen
Informationsaufzeich-         Zeitgebungsinformatlonserzeugungsmitel nung
in einem elektronischen Musikinstrument,  20  zur Erzeugung von neuer
Zeitgebungsinformatlon die folgendes aufweist:
auf der Grundlage der in den Spelchermittein ge- Eingabemittein (20,18) zur
sequentiellen     speicherten Zeitgebungainformation und der Elngabe eines
Taste-EIN-Signals, das eine          Empfangszeitpunkte, zu denen die
mehreren Erldinginstruktion reprasentiert, und eines Taste-  Satze der
anderer Ereignisinformation von dem AUS-Signals, das eine Ruheinstruktion
repra-  25   externen Mittel empfangen werden, so dag die sentiert;
neue Zeitgebungsinformation Erzeugungszeit- Verwaltungamittel (101) zur
Verwaltung       punkte reprAsentiert, die sowohl der aus den elnes
Musiktons, fur den die Anweisung zum Er-     Speichermittein ausgelesenen
Ereignisinforma- kdingen besteht, auf der Grundlage des Taste-     tion als
auch derwelteren von dem externen Mit- EIN-Signals und des
Taste-AUS-Signals, die von   3o  tel empfangenen Ereignisinformation
entspre- den Eingabemiteln eingegeben werden;               chen; und
Aufzelchnungamittel (18) zur Aufzeich-             Einschreibsteuermittel
zum Elnschreiben nung von Dabn fair automatisches Spiel;           sowohl
der Ereignisinformation als auch der an- erste Aufzeichnungssteuermittel
(10) zur     deren  Ereignisinformation  mit der neuen Bildung der Daten
fOr automatisches Spiel auf  35  Zeitgebungsinformation In die
Speichermittel, der Grundlage des Taste-EIN-Signals und des
welche Vorrichtung zur vielfachen Infor- Taste-AUS-Signals, die durch die
Eingabemittel     mationsaufzelchnung dadurch gekennzeichnet eingegeben
worden sind, und zur Steuerung der     ist, dall in dem Fall, In dem die
Speichermittel Aufzeichnungsmittel, um die Daten fOr automati-    (18) die
Taste-AUS-Information, die zu der in der aches Spiel aufzuzeichnen,
gekennzeichnet  4o      anderen Ereignisinformation enthaltenen Taste-
durch,                                             EIN-lnformation gehort,
in dem Moment nicht Stoppkennzelchnungsmittel (46), die ei-      speichern,
in dem die Speichermittel (18) die von nen Aufzeichnungsstopp kennzeichnen;
und           den Ereignisinformationsempfangsmitteln (20) zweite
Aufzeichnungssteuermittel (10)        empfangene andere Ereignisinformation
kom- um, wenn die Stoppkennzeichnungsmittel den   45    plett speichern,
die Einschrelbsteuermittel auto- Aufzeichnungsstopp kennzeichnen,
Spieldaten        matisch die entsprechende Taste-AUS-Informa- 



zu bilden, die elnem Taste-AUS-Signal entspre-    tion erzeugen und diese
in die Speichermittel chen, das elne Ruheinstruktion fOr den Musikton
(18) einschreiben. reprasentiert, der durch die Verwaltungsmittel
verwaltetwird und fflrden eine Erklinginstruktion   so  3. Vorrichtung
zurvielfachen Informationsaufzeich- besteht, so dali die Spleldaten durch
die Auf-     nung in einem elektronischen Musikinstrument, zeichnungsmittel
aufgezelchnet werden, und         die folgendes aufweist zum Stoppen
derAufzeichnung der Daten fOr au-           Speichermittel (18) zur
Speicherung von tomatiaches Spiel durch die Aufzeichnungsmit-
Splelinformation, elnschliellich mehrerer Satze von tel, nachdem eine
Aufzeichnung der Spieldaten  ss  Ereignisinformation und
Zeilgebungsinformation, durchdieAufzeichnungsmittelvervollstandigtist.
wobel die Ereignisinformation ferner Taste-EIN- Information und
Taste-AUS-Informatbon enthalt 2. Vorrichtung zurvielfachen
Informationsaufzeich-    und jede Zeitgebungsinformation einen Erzeu- 18
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die jewellige Ereignisinforma-  von dem die aus den Speichermitteln
gelesene tion darstallt;
Ereignisinformation und die von den Ereignisin- Auslesemittbl (10) zum
Auslesen der Er-      formationsempfangsmitteln empfangene andere
eignbsinformatlon  auf der Grundlage  der         Ereignisinformatlon
auszugeben ist, und Zeitgebungsinformation;                   5
Ausgabemittel zum Ausgeben der Ereig- EreignisinformationsempfangsmitteI
(20)      nisinfornation und der anderen Ereignisinforma- zum Empfang von
mehreren Satzen anderer Er-       tion an den aus den Ausgangs-MIDI-Kanalen
elgnisinformation, die sequentiell von einem ex-  ausgewAhlIen Kanal.
ternen Mittel zeitseriell geliefert werden;
Zeitgobungsinformationserzeugungsmittol   so  5. Vorrichtung zur vielfachen
Informationsaufzeich- zur Erzeugung elner neuen Zeitgebungsinforma-
nung nach Anspruch 4, be! dem das extbrne Mit- tion auf der Grundlage der
in den Speichermitteln  tel eine Tastatur des elektronischen Musikinstru-
gespeicherten Zeitgebungsinformatlon sowie der    ments ist.
Empfangszeltpunkte, zu denen die mehreren Sitze der anderen
Ereignisinformation von dem   15  6. Vornichtung zurvielfachen
Informationsaufzeich- externen Mittel erhalten werden, so daB die neue
nung nach Anspruch 4, bel dem das externe Mit- Zeltgebungsinformation
Erzeugungszeitpunkte       tel ein Computer let. reprasentiert, die sowohl
der aus den Speicher- mitteln (18) ausgelesenen Ereignisinformation als
auch der von den externen Mittein erhaltenen   20   Revendlcations anderen
Ereignisinformation entsprechen; und Einschreibsteuermittel zum
Einschreiben  1. Dispositif pour enregistrements multiples dans sowohl der
Ereignisinformation alsa uch der an-   un instrument de musique
6lectronlque, qul deren  Erelgnisinformation  mit der neuen
comprend: Zeitgebungsinformation In die Spelchermittel  25        un moyen
d'entr6e (20, 18) pour entrer de (18),
maniere e~quentielle un signal d'enfoncement de welche Vorrichtung zur
vielfachen Infor-     touche, repr6esentant une Instruction d'6mission
mationsaufzeichnung dadurch gekennzeichnot        de sonorite, et un signal
de relachement de tou- let, daBi in dem Fall, In dem die Auslesemittel (10)
che repr6sentant une instruction de silence; die Taste-AUS-Information, die
zu der in der Er-  3o    un moyen de gestion (101) pour g6rer un
eignisinformation enthaltenen aus den Speicher-   son musical, dont
l'6mIssion a 6t6 ordonn6e, sur mittel (18) ausgelesenen
Taste-EIN-lnformation   la base du signal d'enfoncement de touche et du
gehfrt zu einem Zeitpunkt nicht auslesen, zu dem  signal de relachement de
touche entr6s par ledit die Speichermittel die von den Ereignisinformati-
moyen d'entr6o; onsmitteln (20) empfangene andere Ereignisinfor-  35    un
moyen d'enregistrement (18) pour en- matbon komplettspeichern, die
Auslesemittel auto-  regbstrer des donn6es d'ex6cution automatique; matfsch
die entsprechende Taste-AUS-Infornma-          un premier moyen de
comnmande d'enre- tion erzeugen.
gistrement (10) pour former lesdites donn6ees d'ex6cutlon automatique sur
la base du signal 4. Vorrichtung zurvielfachen Informationsaufzelch-  40
d'enfoncementde touche etdu signal de relache- nung nach Anspruch 2 der 3,
ferner dadurch ge-    ment de touche, entr6es par ledit moyen d'entr6e,
kennzelchnet, daB jede der anderen Eroignisin-    etpourcommander
leditmoyen denregistrement formationen Eingangskanalinformation enthflt,
pour enregistror les donnees d'ex6cution auto- die eonen von mehreren
Eingangs-MIDI-Kana-        matique, caracterise par: Ion reprasentiert,
wahrend die Ereignisinforma-  45    un moyen de designatIon d'arret (46)
pour 



tionsompfangemittel mehrere EingangsMIDI-         designer un arret
d'enregistrement; et Kanale aufweisen, von denen elner als der Ml-
un second moyen de commands d'enre- DI-Empfangskanal ausgewAhit wird, so
daM die      gistrement (10) pour, lorsque ledit moyen de de-
Ereignibinformationempfangsmittel nur die an-     signation d'arret designe
l'arret d'enregistre- ders Ereignisinformation empfangen, deren Ein-  so
ment, former la donn6e d'executlon correspon- gangskanalinformation den
MIDI-Empfangska-        dant A un signal de relachement de touche repr6-
nal reprhsentiert, und dafdieVorrichtungzuviel-  sentant une instruction de
silence pour Is son fachen Informationsaufzeichnung ferner folgen-
musical qui est gere par ledit moyen de gestlon des aufweist:
et dont l'emission a te ordonn6e, de sorts que la sine Vielzahl von
Ausgangs-MIDI-Kana-  55    donn6e d'ex6cution est enregistr6e par ledit In;
moyen d'enregistroment, at pour arreter I'enre- MIDI-Kanal-Auswahlmittel
zurAuswahl Ir-     gistrement de la donnee d'ex6cution automati- gendelnes
derAusgangs-MIDI-Kanale als Kanal,      quo par ledit moyen
d'enregistrement aprbs la fin 19    37                 EP 0 278 438 B1
38    I Hull II1l1 lll1I 11111 || HI *C  L  M de l'enregistroment de la
donn6e d'ex6cution par  3. Dispositif pour enregistrements multiples dans
ledit moyen d'enregistrement.                    un Instrument de musique
electronique, qui comprend: 2. Dbspositif pour enregistrements multiples
dane        un moyen de memorisation (18) pour m6- un instrument de musique
6lectronique, qui  5    moriser de l'information d'execution incluant plu-
comprend:                                        sleurs ensembles
d'information d'6v6nement et un moyen de m6morisatbon (18) pour m6-
d'information de cadencement, dane lequel ladite morlser de l'infbnmation
d'ex6cution incluant plu-  information d'evenement comprend on outre I'in-
siours ensembles d'information d'6v6nement et    formation d'enfoncement de
touche et l'informa- d'Information de cadencement, dana lequel ladite  10
tion de relachement de touche, tandis que chacu- information d'6v6noment
comprend en outre I'in-  ne desdites informations de cadencement repre-
formation d'enfoncoement de touche et l'informa-  sente un cadencementde
production de chacune tion de relachement de touche, tandis que chacu-
desdites Informations d'evenement; ne desdites informations de cadencement
repr6-        un moyen de lecture (10) pour lire ladite in- sente un
cadencement de production de chacune  15  formation d'6v6nementsur la base
de ladite infor- desditos Informations d'6venement;               mation de
cadencement; un moyen de lecture(10) pourlire ladite In-      un moyen de
reception d'information formation d'6v6nement sur la base de ladite infor-
d'6v6nement (20) pour recevoir plusleurs ensem- mation de cadencement;
bles d'autres informations d'ev6nement qui sont un moyen de reception
d'information  20     delivr6s de maniere sequentielle depuis un
d'ev6nement (20) pour recevoir plusieurs ensem-  moyen externe d'une
manilre s6rielle dane le bios d'autres informations d'ev6nement qui sont
temps; delivrs6 de manibre sequentielle depuls un            un moyen de
creation d'infbrmation de ca- moyen externe d'une maniere serielle dane le
dencement pour cr6er une nouvelle Information temps;
25      de cadencement sur la base de ladite information un moyen de
cr6ation d'information de ca-   de cadencement memorisee dans ledit moyen
de dencement pour creer une nouvelle information    memorisation et de la
r6ception des cadence- de cadencementsurla base de ladite information
monts auxquels lesdits plusleurs ensembles de cadencement m6moris6e dans
ledit moyen de     d'autres informations d'6v6nement sont regus
memorisation at de la reception des cadence-  3o  dudit moyen oxterne, de
sorts que ladits nouvelle ments auxquels lesdits plusieurs ensembles
information de cadencement representb des ca- d'autres informations
d'ev6nement sont regus     dencements de production correspondant a la
duditmoyen externe, de sorts quo ladite nouvelle  fois A ladite information
d'6v6nement lue dane le- information de cadencement representb des ca-
dit moyen de memorisation (18) et a laditb autre dencements de production
correspondent A Ia  36  information d'ev6nement regue dudit moyen ex- fois
A ladite information d'6v6nement lue dens le-  tern; et dit moyen de
memorisation et A ladite autre infor-    un moyen de commando d'ecriture
pour mation d'ev6nement recue dudit moyen externe;    6crure a la fois,
dans leditmoyen de memorisation et
(18), ladite information d'evenement et ladite au- un moyen de commande
d'6criture pour  4o   tre information d'ev6nement avec ladite nouvelle
Acrire A la fois, dans ledit moyen de memorisa-  information de
cadencement; tion, ladit information d'evonement et ladite au-     led it
dispositif pour enregistrements mul- tre information d'ev6nement avec
ladite nouvelle  tiples etant caracteris en ce que, dans le cas ob 



information de cadencoment;                     ledit moyen de lecture (10)
ne lit pas l'information ledit dispositif pour enregistrements mul-  45  de
relAchement de touche correspondent A l'in- tiples etant caractrise en ce
que, dane Is cas ob  formation d'enfoncement de touche inciuse dana ledit
moyen de memorisation (18) ne memorise     ladits information d'6venement
lue dens ledit pas l'information de relachement de touche       moyen de
memorisation (18) A un moment ob le- correspondant A I'information
d'enfoncement de   dit moyen de memorisation memorise totalement touche
incluse dane ladite autre information  so  ladite autre information
d'ev6noment reoue par d'6v6nement A un moment oO ledit moyen de m6-
ledit moyen de reception d'information d'6v6ne- morisation (18) memorise
totalement ladite autre  ment (20), ledit moyen de lecture cr6e automati-
information d'ev6nement rogue par ledit moyen    quement l'information de
relAchement de touche. de reception d'information d'6venement (20), le- dit
moyen de commando d'ecriture cr6e et crit  55  4. Dispositif pour
enregistrements multiples selon automatiquement l'information de
relAchement     la revendication 2 ou 3, caractdrle en outre en de touche
dans ledit moyen de m6morisation       ce que checune desdites autres
informations (18).                                            d'6v6nement
d6livre une Information de canal 20    39                  EP 0 278 438 B1
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representant P'un de plusieurs canaux MIDI (d'interface numerique pour
instrument de musique) d'entree, tandis quo ledit moyen de re- ception
d'information d'evenement alimente plu- slours canaux MIDI d'entree dont
l'un est choisi   c commo un canal MIDI de reception, de sorte quo ledit
moyen de reception d'information d'evene- ment recoit seulement ladite
autre information d'evenement dont l'information de canal d'entree
reprisente le canal MIDI de reception, et en ce   10 quo ledit dispositif
pour enregistrements multl- ples comprend en outre: plusleurs canaux MIDI
de sortie; un moyen de selection de canal MIDI pour selectionner l'un
quelconque desdits canaux   15 MIDI de sortie comme canal A partirduquel
ladite information d'evenement, lue dans ledit moyen de memorisation, et
ladite autre information d'evenement, recue par led it moyen de rhception
d'lnformation d'evenement, doivent Wtre sorties;  20 et un moyen de sortie
pour sortir ladite Infor- mation d'evenement et laditb autre information
d'evenement vers celui qui a ete selectionne des- dits canaux MIDI de
sortie.                25 5. Dbspositif pour enregistrements multiples
selon la revendication 4, dans lequel ledit moyen exter- ne eat un clavier
dudit instrument de musique electronique.                              30
6. Dispositif pour enregistrements multiples selon la revendicatlon 4, dans
loquel ledit moyen exter- ne eat un ordinateur. 35 40 45 50 65 21    


