
EP 0 296 629 B1 Description The present invention generally relates to an
electronic musical instrument capable of performing an automatic
accompaniment, and more particularly to an electronic musical instrument
capable of changing 5  an accompaniment pattern or a tone color of
accompaniment tone in response to a tempo. GB-A-2 129 598 discloses an
electronic musical instrument with automatic accompaniment function. In
this electronic keyboard instrument accompaniment data are selected
according to a desired rhythm, pattern and type and one of several tone
colors is pre-assigned to each possible combination of rhythm, pattern and
type, these pre-assigned tone colors being stored in memory units.
Accompaniment selection is 10  made on a switch panel and corresponding
signals are fed to a CPU, which supplies appropriate signals to rhythm and
tone generators and then to a sound system and a loud speaker. The known
electronic musical instrument is not provided with any means for
controlling a parameter of the automatic accompaniment by the tempo control
of the accompaniment means. As the conventional electronic musical
instrument capable of automatically changing the accompani- 15  ment
pattern, the Japanese Patent Laid-Open Publication No.61-292692 discloses
an automatic accompani- ment apparatus in which a kind of accompaniment
chord is detected to thereby change the accompaniment pattern. In such
electronic musical instrument, the chords are divided into several chord
groups such as major chords, minor chords and seventh chords, for example.
As the tune progresses, the present chord must be changed. Hence, the above
electronic musical instrument changes the accompaniment pattern 20   based
on which chord group the present chord belongs to. The above electronic
musical instrument can change the accompaniment pattern without
manipulating switching members. However, since the accompaniment pattern
must be directly determined depending on the chord progress of the tune,
one accompaniment mode must be fixed at one tune. Hence, the above
electronic musical instrument is disadvantageous in that a variation of
performance must be limited. 25     On the other hand, as the conventional
electronic musical instrument capable of automatically changing the tone
color of the automatic accompaniment tone, the Japanese Utility Model
Laid-Open No.62-38698 discloses a first automatic accompaniment apparatus
which executes a tone color control in response to a rhythm pattern of
automatic accompaniment, and another Japanese Utility Model Laid-Open
No.54-8926 discloses a second automatic accompaniment apparatus which
executes a tone color control in response to 30  a touch intensity of
keyboard. However, once the rhythm is determined in the above first
electronic musical instrument, the tone color must be directly determined,
regardless of the  image of tune. For this reason, the first automatic
accompaniment apparatus is disadvantageous in that the variation of tone
color must be limited. In this case, it is possible to manually change the
tone color by use of a tone color selecting switch and the like. 35
However, it is not possible to automatically change the tone color in
connection with the image of tune. In addition, a high performance
technique must be required in the above second automatic accompani- ment
apparatus. Hence, it is disadvantageous in that it is difficult for the
beginner to play the electronic musical instrument with the second
automatic accompaniment apparatus. It is accordingly a primary object of
the invention to provide an electronic musical instrument which can 40
change the accompaniment mode in the same tune so that it is possible to
perform the accompaniment with much variation in response to the image of
player etc. It is another object of the invention to provide an electronic
musical instrument in which the tone color of accompaniment tone can be
changed in response to the image of tune so that the high performance
technique will become unnecessary. 45    In a first aspect of the
invention, there is provided an electronic musical instrument comprising:
(a) tempo signal generating means for generating a tempo signal; (b) tempo
speed control means for controlling a tempo speed of the tempo signal; (c)
pattern generating means for generating pattern data for performing an
automatic accompaniment in accordance with the tempo signal, the pattern
generating means generating different pattern data in 50    response to a
control state of the tempo speed controlled by the tempo speed control
means; and (d) automatic accompaniment tone generating means for
automatically generating an accompaniment tone based on the pattern data
generated from the pattern generating means. In a second aspect of the
invention, there is provided an electronic musical instrument comprising:
(a) tempo signal generating means for generating a tempo signal: 55   (b)
tempo speed control means for controlling a tempo speed of the tempo
signal; 



(c) pattern generating means for generating pattern data for performing an
automatic accompaniment in accordance with the tempo signal; 2    EP 0 296
629 B1 (d) automatic accompaniment tone generating means for automatically
generating an accompaniment tone based on the pattern data; and (e) tone
color control means for controlling a tone color of the accompaniment tone
in response to a control state of the tempo speed controlled by the tempo
speed control means. 5     In a third aspect of the invention, there is
provided an electronic musical instrument capable of performing an
automatic accompaniment comprising: (a) control means for controlling
several portions of said instrument to execute several processes within
said instrument: (b) register means including several kinds of registers
each used for executing processes of the control 10    means; (c) a tempo
clock generator for generating a tempo clock whose cycle corresponds to a
tempo speed of automatic accompaniment to be performed; (d) a keyboard for
generating key event data in accordance with the performance thereof; (e) a
manipulating section including several kinds of switches for determining
tempo and rhythm kind; 15   (f) a pattern memory for storing several kinds
of performance patterns used for performing the automatic accompaniment;
and (g) a tone generator for generating a musical tone signal corresponding
to the performance pattern read from the pattern memory under control of
the control means, whereby the automatic accompaniment can be performed
based on the musical tone signal, whereby the tempo speed is divided into
three tempo 20    speed areas, i.e. low speed area, middle speed area and
high speed area, so that said tone colour and performance pattern of said
automatic accompaniment to be performed will be determined based on the
selected tempo speed area. Further objects and advantages of the present
invention will be apparent from the following description, reference being
had to the accompanying drawings wherein a preferred embodiment of the
present 26  invention is clearly shown. In the drawings: Fig. 1 is a block
diagram showing an electric constitution of an embodiment of the present
invention; Fig. 2 shows an example of divisions of tempo speed; Fig. 3
shows a constitution of chord information; 30    Fig. 4 is a drawing
showing contents stored in a pattern memory shown in Fig. 1; Figs. 5A to 5C
show scores representative of an example of accompaniment pattern; and
Figs. 6A to 6D are flowcharts showing operations of an embodiment of the
present invention. [A] CONSTITUTION OF EMBODIMENT 35 Referring now to the
drawings, wherein Fig. 1 is a block diagram showing an electric
constitution of an embodiment of the present invention. In Fig. 1, 1
designates a central processing unit (CPU) for controlling several portions
of the present embodiment, and 2 designates a program memory for storing
programs used by the CPU 1. 3 designates a tempo clock generator for
generating a tempo clock TCL having a cycle 40 corresponding to a tempo of
tune, and this tempo clock TCL is supplied to the CPU 1 as an interrupt
signal. 4 designates a keyboard including key switches each corresponding
to each of a plurality of keys, and a key-on/key-off signal of each key
switch is supplied to the CPU 1. 5 designates registers including several
registers which are used in processes of the CPU 1. Next, description will
be given with respect to each of the registers. 45    (1) Register TEMPO: a
register written by tempo speed data TD determining the cycle of tempo
clock TCL, and this tempo speed data TD are supplied to the tempo clock
generator 3 via the CPU 1 so that the tempo of tune will be set. Table 1
(see next page) shows relations among the tempo speed data TD, the tempo of
tune and the tempo clock TCL. 



50 55 3    EP 0 296 629 B1 Table 1 5             TEMPO
SECTION/MINUTE               INTERRUPT/MINUITE 0                    32
256 10 1                    36                              288 2
40                              320 62                   272
2176 63                   280                             2240 25 * The
word "section" is defined as a quarter period of one bar of 4/4 time, or
one third period of one bar of 3/4 30     time,  for  example. As shown in
Table 1, the value of tempo speed data TD stored in the register TEMPO
varies between "0" to "63", and each value thereof corresponds to each of
tempos of "32" to "280" sections 35    per one minute. In addition, one
section corresponds to eight cycles of tempo clock TCL. As a result,
interrupt processes can be executed against the CPU 1 by eight times within
one section. (2) Register SEL; a register stored with rhythm select data
for selecting a rhythm kind, and this register can store numerical data
representative of numbers "0" to "15". In short, sixteen kinds of rhythms
can be selected in the present embodiment. 40    (3) Register TMPLOW: a
register written by a boundary tempo speed between a low speed area and a
middle speed area in the case where the tempo of tune is divided into three
areas representative of low speed, middle speed and high speed as shown in
Fig. 2. This register TMPLOW is provided for each rhythm kind in order to
execute a boundary setting in accordance with each rhythm, because speed
feeling of tune depends on each rhythm kind. 45    (4) Register TMPHIGIH: a
register written by a boundary tempo speed existed between the middle speed
area and the high speed area as shown in Fig. 2. Similar to the
above-mentioned register TMPLOW, this register TMPHIGH is provided for each
rhythm kind. (5) Register PTNO: The present embodiment can perform the
automatic accompaniment in accordance with different 50    pattern at each
rhythm kind. In addition, the present embodiment can set three rhythm
patterns of pattern "1" to pattern "3" in one rhythm kind, and each of
these rhythm patterns can be selectively changed over by every speed area.
The register PTNO is the register written by the pattern numbers "1 " to
"3", and the stored content thereof can be rewritten in response to the
detection result of tempo speed due to the CPU 1. 55    (6) Register CLK: a
register for repeatedly counting the tempo clock TCL in a range of values
"0" to "31". (7) Register RUN: a register written by value "1" in an
automatic accompaniment mode and also written by value "0" when the
automatic accompaniment is not performed. 4    EP 0 296 629 B1 (8) Register
CHORD: a register written by the chord information concerning the
performance of keyboard 4. As shown in Fig. 3, this register CHORD is
written by data representative of the chord type (i.e., the major chord,
minor chord and seventh chord etc.) and root tone (i.e., C tone, C# tone, D
tone, and the like). 5     (9) Register TMPINIT: a register preset by
predetermined tempo speed data. When this register 



TMPINIT is called by the operation which will be mentioned later, the
stored content thereof is supplied to the tempo clock generator 3 via the
CPU 1. This register TMPINIT is provided for each rhythm pattern. As
described above the registers 5 respectively function. The following Table
2 shows set values of the 10 registers TMPHIGH, TMPLOW and TMPINIT in cases
of samba rhythm and swing rhythm. In the Table 2, the value within
parentheses represents section number within one minuite. 15
Table  2 SWING 20 TMPHIGH              52(192)                26(100)
TMPINTT             36(120)                16(80) TMPLOW
21(90)                  5(52) 30 In Fig. 1, 6 designates a manipulating
section includes a rhythm selecting switch 7 for selecting desirable
rhythm, switches 8 which are used for executing other operations, an UP
switch 9a and a DOWN switch 9b. The stored content of register TEMPO is
incremented by one when the UP switch 9a is depressed. while the stored
content of register TEMPO is decremented by one when the DOWN switch 9b 35
is depressed. In addition, 10 designates a pattern memory which stores
several kinds of  performance patterns used for the automatic
accompaniment. Fig. 4 shows stored content of this pattern memory 10. As
shown in Fig. 4, this pattern memory 10 stores tone data TONE each
designating the tone color and pattern data PAT each corresponding to the
performance pattern. The tone data TONE are set by each rhythm kind and by
40  each speed area. Therefore, total 16 X 3 tone data TONE are stored in
the pattern memory 10. The pattern data PAT are the data including a
plurality of key codes. The number of stored pattern data PAT corresponds
to the combination of rhythm kinds, chord types and speed areas. This key
code is the code for designating the key whose tone is to be generated. In
this case, as the pattern data PAT, key codes of one bar are sequentially
stored in "0" to "31 " areas 45  as the tune progresses. Such stored key
codes are read from these areas within the pattern memory in response to
the stored content of register CLK. Figs. 5A to 5C show an example of
performance pattern in predetermined rhythm. Each of Figs. 5A to 5C shows
each of performance patterns "1", "2" and "3" corresponding to the tempo
speeds of low speed area, middle speed area and high speed area in the
predetermined rhythm. In this case, the performance 50  pattern "1" is set
to a tone color of organ. the performance pattern "2" is set to a tone
color of piano and the performance pattern "3" is set tc a tone color of
banjo. Therefore, as the pattern data of the predetermined rhythrnm the
combination of the following three kinds of data (i) to (iii) will be
stored in the pattern memory 10: (i) data whose tone data TONE represent
the tone color of "organ" and pattern data PAT correspond to 55    the bar
of Fig. 5A; (ii) data whose tone data TONE represent the tone color of
"piano" and pattern data PAT correspond to the bar of Fig. 5B; and 5    EP
0 296 629 B1 (iii) data whose tone data TONE represent the tone color of
"banjo" and pattern data PAT correspond to the bar of Fig. SC.
Incidentally, Figs. 5A to 5C represent the example of performance pattern
of complex tones. In order to generate such complex tones, the number of
provided pattern data must be identical to the number of 5  generated tones
within such complex tones. Next, 11 shown in Fig. 1 designates a tone
generator for generating a musical tone signal having a tone color
corresponding to the tone data TONE which are read from the pattern memory
10 via the CPU 1 at the right timings. In addition, this musical tone
signal has the performance pattern corresponding to the pattern data PAT.
This musical tone signal is supplied to a sound system (SS; not shown)
wherein the 10 musical tone (i.e., the automatic accompaniment tone) is
generated based on the supplied musical tone 



signal. [B] OPERATION OF EMBODIMENT 15     Next, description will be given
with respect to operations of the present embodiment in conjunction with
flowcharts shown in Figs. 6A to 6D. First, in Fig. 6A, steps SP1 to SP13
designate a main routine, wherein an initialization process is executed in
a step SP2. In this initialization process, each of the contents of the
registers RUN, CLK and SEL etc. is reset to "0". In a next step SP3, it is
judged whether a start/stop switch for controlling start/stop 20   of
automatic accompaniment (which is provided within the switches 8 shown in
Fig. 1) is turned on or not. When the judgment result of this step SP3 is
"YES", the processing proceeds to a step SP4 wherein the content of
register RUN is inverted. According to the above processes in the steps SP3
and SP4, the content of register RUN is inverted at every time when the
start/stop switch is depressed. After the content of register RUN is
inverted in the step SP4, the registe CLK is reset in a step SP5. This
reset is done in 25 order to adjust the start timing of automatic
performance to the head timing of bar. Next, after executing this process
in the step SP5, or after the judgment result of the step SP3 turn to "NO",
the processing proceeds to a step SP6 wherein it is judged whether the UP
switch 9a or the DOWN switch 9b is depressed or not. When the judgment
result of this step SP6 is "YES", the processing will proceed to a step SP8
after executing a process of tempo change subroutine SL1. When the judgment
result of this step SP6 is "NO", 30 the processing directly proceeds to the
step SP8. As shown in Fig. 6D, the above tempo change subroutine SL1 is the
routine consisting of steps SP40 to SP55. In this routine, it is first
judged whether the DOWN switch 9b is "ON" or not in a step SP41. When the
judgment result of this step SP41 is "YES", the processing proceeds to a
step SP42 wherein it is judged whether the UP switch 9a is depressed or
not. The judgment result of this step SP42 turns to "NO" 35 in the case
where only the DOWN switch 9b is depressed. In this case, the processing
passes through a step SP43 and then proceeds to a step SP45 wherein the
content of register TEMPO is decremented by one. The process of the step
SP43 is the process wherein it is judged whether the content of register
TEMPO is larger than "0" or not. In the case where the judgment result of
this step SP43 is "NO", the decrement process can not be executed on the
register TEMPO. Hence, in this case, the processing 40 immediately returns
to the main routine via a step SP44. On the other hand, the case where the
judgment result of the step SP42 is "YES" is the case where both of the UP
switch 9a and DOWN switch 9b are simultaneously depressed. In this case,
the processing proceeds to a step SP46 wherein the register TEMPO is
written by the data stored in the register TMPINIT (which must correspond
to the selected rhythm at this time). Therefore, the content of register
TEMPO is 45 rewritten by the data preset in the register TMPINIT,
regardless of the preceding value thereof. Meanwhile, in the case where the
judgment result of the step SP41 is "NO", the processing proceeds to a step
SP47 wherein it is judged whether the UP switch 9a is "ON" or not. When the
judgment result of third step SP47 is "NO", the processing returns to the
main routine via a step SP48. On the other hand, when the judgment result
of this step SP47 is "YES", the processing passes through a step SP49 and
then 50 proceeds to a step SP51 wherein the content of register TEMPO is
incremented by one. The step SP49 indicates the process wherein the content
of register TEMPO is smaller than "63" or not. In the case where the
judgment result of this step SP49 is "NO", the increment process can not be
executed on the register TEMPO. Hence, in this case, the processing returns
to the main routine via a step SP50. According to the processes in the
steps SP41 to SP51 described heretofore, the content of register 55 TEMPO
is incremented or decremented or rewritten by the content of register
TMPINIT in accordance with the operations of the UP switch 9a and DOWN
switch 9b. Next, in a step SP52. it is judged whether the value of data
stored in the register TEMPO is smaller than that of data stored in the
register TMPLOW (which must correspond to the selected rhythm at this 6
EP 0 296 629 B1 time). In the case where the judgment result of this step
SP52 is "YES" the data stored in the register TEMPO are existed in the low
speed area at this rhythm. Hence, in this case, the processing proceeds to
a step SP53 wherein value "1" is written in the register PTNO. On the other
hand, in the case where the judgment result of the step SP52 is "NO", the
processing proceeds to a step SP56 wherein it is judged 



5  whether the value of data stored in the register TEMPO is larger than
that of data stored in the register TMPHIGH or not. In the case where the
judgment result of this step SP56 is "YES", the data stored in the register
TEMPO must be existed in the high speed area. Hence, in this case, the
processing proceeds to a step SP57 wherein value "3" is written in the
register PTNO. On other hand, in the case where the judgment result of the
step SP56 is "NO", the data stored in the register TEMPO must be existed in
the io  middle speed area. Hence, in this case, the processing proceeds to
a step SP58 wherein value "2" is written in the register PTNO. Due to these
processes in the steps SP52, SP53, SP56 to SP58 described heretofore, the
data designating the pattern number corresponding to the tempo speed are
written in the register PTNO. Next, the processing proceeds to a step SP54
wherein the data stored in the register TEMPO are 15 supplied to the tempo
generator 3 so that cycles for generating the tempo clock TCL will be set.
Then, the process of tone color change process routine SL2 is executed.
This tone color change process routine SL2 consists of steps SP30 to SP32
shown in Fig. 6C. In a step SP31, the tone data TONE are read from the
pattern memory 10 based on the contents stored in the registers SEL and
PTNO. and the read tone data TONE are supplied to the tone generator 11 to
thereby control the tone color of the musical tone signal. 20  After
executing such process in the step SP31, the processing sequentially passes
through the steps SP32 and SP55 (shown in Fig. 61)) and then returns back
to the main routine. Next, in a step SP8 shown in Fig. 6A, it is judged
whether there is any change in the state of rhythm selecting switch 7 or
not. When any change is occurred in the state of rhythm selecting switch 7,
the processing proceeds to a step SP9 wherein the register SEL is written
by the value corresponding to the 25 operation of the rhythm selecting
switch 7. Next, the process of tone color change subroutine SL2 is
executed, whereby the tone data TONE corresponding to newly selected rhythm
are read out and then the read tone data TONE are supplied to the tone
generator 11. Thus, the tone color of the musical tone signal generated
from the tone generator 11 will be changed. After executing the above
process of subroutine SL2, or after the judgment result of the step SP8
turns 30 to "NO", the processing proceeds to a step SP11 wherein it is
judged whether any key events are occurred within the keys of keyboard 4 or
not. In the present specification, "event" means a change of key state.
Hence, there are two kinds of events, i.e., a change from "ON" to "OFF" and
a change from "OFF" to "ON". In the case where the key event is occurred, a
next step SP12 executes a tone generating process in response to the event
and also executes a chord detection. Then, the chord type and root tone are
written 35 in the register CHORD based on the detection result of chord.
After executing the process of step SP12, or after the judgment result of
step SP11 turns to "NO", the processing proceeds to a step SP13 wherein
other processes are executed. Then, the processing returns to the step SP3
again. Thereafter, the processes of the steps SP1 to SP13 etc. described
heretofore are repeatedly executed. By the processes described heretofore,
the contents stored in the registers used for the automatic 40 performance
process are adequately set. Meanwhile, the tempo clock generator 3 outputs
the tempo clock TCL by the cycle corresponding to the content stored in the
register TEMPO, whereby the interrupt process is executed against the CPU
1. Thus, at every time when the interrupt is occurred, the CPU 1 executes
an interrupt process routine consisting of steps SP20 to SP26 shown in Fig.
6B. In other words, this interrupt process is the automatic accompani- 45
ment process. In a first step SP21 of this routine, it is judged whether
the value of register RUN is equal to "1" or not. When the value of
register RUN is not equal to "1 ", the processing immediately returns to
the main routine via a step SP22. Because, the case where the value of
register RUN is not equal to "1" does not designate the automatic
accompaniment mode. On the contrary, in the case where the judgment result
of the step SP21 is "YES", the processing 50 proceeds to a step SP23. This
step SP23 selects the pattern data PAT corresponding to the contents stored
in the registers SEL, PTNO and CHORD within the pattern memory 10. In
addition, the step SP23 reads out the key codes at the addresses
corresponding to the value of register CLK from the selected pattern data
PAT. Then, these key codes are added together based on the root tone data
stored in the register CHORD. Next, the processing proceeds to a step SP24
wherein the above added key codes are supplied to the tone 55  generator 11
so that the tone generating process will be executed. After executing such
tone generating process, the processing proceeds to a step SP25 wherein the
content of the register CLK is incremented by one. However, in the case
where the content of the register CLK is equal to "31 ", such content is
reset to value "0". In other words, the step SP25 executes the process for
periodically counting up the value of 7 



EP 0 296 629 B1 register CLK in a range between values "0" to "31 ". After
incrementing the value of register CLK in this step SP25, the processing
returns to the main routine via a step SP26. The above-mentioned interrupt
process subroutine shown in Fig. 6B is executed at every time when the
tempo clock rCL is supplied to the CPU 1. whereby the automatic
accompaniment will be performed. 5     Above is the description of the
present embodiment. For example. the present embodiment can be modified as
described below. (1) A plurality of patterns for simultaneously generating
the tones can be provided, so that the complex tone generation can be
realized. (2) In the present embodiment, the tone color and pattern are
changed at the same time. However, it is to    possible to respectively set
the tempo boundary for changing the tone color and another tempo boundary
for changing the pattern. (3) In addition to the circuit for performing the
automatic accompaniment, it is possible to further provide a circuit for
generating a melody tone. (4) It is possible to use the pattern data (which
are used as the accompaniment data in the present 15    embodiment) as
rhythm pattern data for the rhythm accompaniment so that the rhythm
accompaniment will be changed. (5) It is possible to set the set value of
register TMPINIT in the low speed area or the high speed area other than
the middle speed area. (6) In the present embodiment, the tempo pattern is
changed by three stages in response to the tempo speed. However. this tempo
pattern can be changed by two stages or by four stages and more. Therefore,
the preferred embodiment described herein is illustrative and not
restrictive, the scope of the invention being indicated by the appended
claims and all variations which come within the meaning of the claims are
intended to be embraced therein. 25 Claims 1. An electronic musical
instrument comprising: (a) tempo signal generating means (3) for generating
a tempo signal (TCL); (b) tempo speed control means (9a. 9b) for
controlling a tempo speed of said tempo signal, 30        characterized by
(c) pattern generating means (10) for generating pattern data (PAT) for
performing an automatic accompaniment in accordance with said tempo signal,
said pattern generating means generating different pattern data in response
to a control state of said tempo speed controlled by said tempo speed
control means; and 35       (d) automatic accompaniment tone generating
means (11) for automatically generating an accom- paniment tone based on
said pattern data generated from said pattern generating means. 2. An
electronic musical instrument according to claim  1. wherein said pattern
generating means generates said pattern data which correspond to said speed
of said tempo signal controlled by said 40     tempo speed control means
and also correspond to a selected rhythm kind. 3. An electronic musical
instrument according to claim 1, wherein said tempo speed is divided into
three stages of high speed. middle speed and low speed, said pattern
generating means being capable of generating three pattern data
corresponding to the three speeds respectively. 45 4. An electronic musical
instrument according to claim 3. wherein a boundary tempo speed between two
of said high speed, middle speed and low speed is changed by the selected
rhythm in said pattern generating means. so 5. An electronic musical
instrument comprising: (a) tempo signal generating means (3) for generating
a tempo signal; (b) tempo speed control means (9a.9b) for controlling a
tempo speed of said tempo signal, characterized by (c) pattern generating
means (10) for generating pattern data for performing an automatic accom-
55        paniment in accordance with said tempo signal: (d) automatic
acompaniment tone generating means (11) for automatically generating an
accom- 



paniment tone based on said pattern data: and    EP 0 296 629 B1
*   C   L   M   S    * register CLK in a range between values "0" to "31".
After incrementing the value of register CLK in this step SP25, the
processing returns to the main routine via a step SP26. The above-mentioned
interrupt process subroutine shown in Fig. 6B is executed at every time
when the tempo clock TCL is supplied to the CPU 1, whereby the automatic
accompaniment will be performed. 5     Above is the description of the
present embodiment. For example, the present embodiment can be modified as
described below. (1) A plurality of patterns for simultaneously generating
the tones can be provided, so that the complex tone generation can be
realized. (2) In the present embodiment, the tone color and pattern are
changed at the same time. However, it is 10    possible to respectively set
the tempo boundary for changing the tone color and another tempo boundary
for changing the pattern. (3) In addition to the circuit for performing the
automatic accompaniment, it is possible to further provide a circuit for
generating a melody tone. (4) It is possible to use the pattern data (which
are used as the accompaniment data in the present 15    embodiment) as
rhythm pattern data for the rhythm accompaniment so that the rhythm
accompaniment will be changed. (5) It is possible to set the set value of
register TMPINIT in the low speed area or the high speed area other than
the middle speed area. (6) In the present embodiment, the tempo pattern is
changed by three stages in response to the tempo 20    speed. However, this
tempo pattern can be changed by two stages or by four stages and more.
Therefore, the preferred embodiment described herein is illustrative and
not restrictive, the scope of the invention being indicated by the appended
claims and all variations which come within the meaning of the claims are
intended to be embraced therein. 25 Claims 1. An electronic musical
instrument comprising: (a) tempo signal generating means (3) for generating
a tempo signal (TCL); (b) tempo speed control means (9a, 9b) for
controlling a tempo speed of said tempo signal, 30        characterized by
(c) pattern generating means (10) for generating pattern data (PAT) for
performing an automatic accompaniment in accordance with said tempo signal,
said pattern generating means generating different pattern data in response
to a control state of said tempo speed controlled by said tempo speed
control means; and 35       (d) automatic accompaniment tone generating
means (11) for automatically generating an accom- paniment tone based on
said pattern data generated from said pattern generating means. 2. An
electronic musical instrument according to claim  1, wherein said pattern
generating means generates said pattern data which correspond to said speed
of said tempo signal controlled by said 40     tempo speed control means
and also correspond to a selected rhythm kind. 3. An electronic musical
instrument according to claim 1, wherein said tempo speed is divided into
three stages of high speed, middle speed and low speed, said pattern
generating means being capable of generating three pattern data
corresponding to the three speeds respectively. 45 4. An electronic musical
instrument according to claim 3, wherein a boundary tempo speed between two
of said high speed, middle speed and low speed is changed by the selected
rhythm in said pattern generating means. 50  5. An electronic musical
instrument comprising: (a) tempo signal generating means (3) for generating
a tempo signal; (b) tempo speed control means (9a, 9b) for controlling a
tempo speed of said tempo signal, characterized by (c) pattern generating
means (10) for generating pattern data for performing an automatic accom-
55        paniment in accordance with said tempo signal; 



(d) automatic accompaniment tone generating means (11) for automatically
generating an accom- paniment tone based on said pattern data; and 8    EP
0 296 629 B1                         *   C   L   M    S    * (e) tone color
control means (1) for controlling a tone color of said accompaniment tone
in response to a control state of said tempo speed controlled by said tempo
speed control means. 6. An electronic musical instrument according to claim
5, wherein said tone color control means executes 5      a tone color
control corresponding to said tempo speed controlled by said tempo speed
control means and also corresponding to a selected rhythm kind. 7. An
electronic musical instrument according to claim 5, wherein said tempo
speed is divided into three stages of high speed, middle speed and low
speed, said tone color control means executing said tone 10     color
control by three stages corresponding to the three speeds respectively. 8.
An electronic musical instrument according to claim 7, wherein a boundary
tempo speed between two of said high speed, middle speed and low speed is
changed by a selected rhythm in said tone color control means. 15 9. An
electronic musical instrument capable of performing an automatic
accompaniment comprising: (a) control means (1) for controlling several
portions of said instrument to execute several processes within said
instrument; (b) register means (5) including several kinds of registers
each used for executing processes of said 20        control means; (c) a
tempo clock generator (3) for generating a tempo clock whose cycle
corresponds to a tempo speed of automatic accompaniment to be performed;
(d) a keyboard (4) for generating key event data in accordance with the
performance thereof; (e) a manipulating section (6) including several kinds
of switches for determining tempo and rhythm 25        kind; (f) a pattern
memory (10) for storing several kinds of performance patterns used for
performing said automatic accompaniment; and (g) a tone generator (11) for
generating a musical tone signal corresponding to said performance pattern
read from said pattern memory under control of said control means, whereby
said automatic 30        accompaniment can be performed based on said
musical tone signal, characterized in that said tempo speed is divided into
three tempo speed areas, i.e., low speed area, middle speed area and high
speed area, so that said tone color and performance pattern of said
automatic accompaniment to be performed will he determined based on the
selected tempo speed area. 35 10. An electronic musical instrument
according to claim 9, wherein said pattern memory stores a plurality of
tone data (TONE) each representative of a tone color and a plurality of
pattern data (PAT) each representative of said performance pattern, said
pattern data consisting of key codes each designating a key within said
keyboard whose tone to be generated. 40 11. An electronic musical
instrument according to claim 9, wherein said manipulating section includes
at least a rhythm selecting switch (7) for selecting said rhythm kind of
automatic accompaniment and a tempo speed control switch (9a, 9b) for
controlling said tempo clock generator to thereby change said tempo speed
of automatic accompaniment. 45 Patentanspruche 1. Elektronisches
Musikinstrument mit (a) Temposignalerzeugungsmitteln (3) zur Erzeugung
eines Temposignals (TCL); 50       (b) Tempogeschwindigkeitssteuermitteln
(9a, 9b) zur Steuerung der Tempogeschwindigkeit des Temposignals,
gakennzeiclhnet durch (c) Mustererzeugungsmittel (10) zur Erzeugung von
Musterdaten (PAT) zur DurchfUhrung einer 



automatischen Begleitung entsprechend dem Temposignal, wobei die
Mustererzeugungsmittel unter- schiedliche Musterdaten im Ansprechen auf
einen Steuerzustand der von den Tempogeschwindig- 55
keitssteuermitteln gesteuerten Tempogeschwindigkeit. erzeugen; und (d)
Tonerzeugungsmittel fUr die automatische Begleitung (11) zum automatischen
Erzeugen eines Begleittones auf der Grundlage der von den
Mustererzeugungsmitteln erzeugten Musterdaten 9    EP 0 296 629 B1
*   C    L   M    S    * 2. Elektronisches Musikinstrument nach Anspruch 1,
bei dem die Mustereizeugungsmittel die Musterdaten erzeugen, die der
Geschwindigkeit des von den Tempogeschwindigkeitssteuermitteln gesteuerten
Temposignals und desweiteren einer ausgewihIten Rhythmusart entsprechen. 5
3. Elektronisches Musikinstrument nach Anspruch 1, bei dem die
Tempogeschwindigkeit in drei Stufen eingeteilt ist, namlich eine groBe
Geschwindigkeit, eine mittlere Geschwindigkeit und eine kleine
Geschwindigkeit, wobei die Mustererzeugungsmittel in der Lage sind, drei
Musterdaten jeweils entspre- chend den drei Geschwindigkeiten zu erzeugen.
to 4. Elektronisches Musikinstrument nach Anspruch 3, bei dem eine
Obergangstempogeschwindigkeit zwischen jeweils zweien der grolen
Geschwindigkeit, der mittleren Geschwindigkeit und der kieinen
Geschwindigkeit durch den ausgewahIten Rhythmus in den
Mustererzeugungsmittel geandert wird. 5. Elektronisches Musikinstrument
mit: 15       (a) Temposignalerzeugungsmitteln (3) zur Erzeugung eines
Temposignals; (b) Tempogeschwindigkeitssteuermitteln (9a. 9b) zur Steuerung
der Tempogeschwindigkeit des Temposignals, gekennzelchnet durch (c)
Mustererzeugungsmittel (10) zur Erzeugung von Musterdaten zum Spielen einer
automatischen Begleitung in Obereinstimmung mit dem Temposignal; (d)
Tonerzeugungsmittel far die automatische Begleitung (11) zum automatischen
Erzeugen eines Begleittones auf der Grundlage der Musterdaten; und (e)
Tonfarbesteuermittel (1) zur Steuerung der Tonfarbe des Begleittones im
Ansprechen auf einen Steuerzustand der von den
Tempogeschwindigkeitssteuermitteln gesteuerten Tempogeschwindigkeit 25  6.
Elektronisches Musikinstrument nach Anspruch 5, bei dem die
Tonfarbesteuermittel (1) eine Tonfarb- esteuerung durchfUhren, dle der von
den Tempogeschwindigkeitssteuermitteln gesteuerten Tempoge- schwindigkeit
und desweiteren einem ausgewahIten Rhythmus entspricht. 7. Elektronisches
Musikinstrument nach Anspruch 5, bei dem die Tempogeschwindigkeit in drei
Stufen 30     eingeteilt ist, namlich eine grol3e Geschwindigkeit, eine
mittlere Geschwindigkeit und eine kleine Geschwindigkeit. wobei die
Tonfarbesteuermittel die Tonfarbesteuerung in drei Stufen jeweils entspre-
chend den drei Geschwindigkeiten durchflhren. 8  Elektronisches
Musikinstrument nach Anspruch 7, bei dem  eine
Obergangstempogeschwindigkeit 35     zwischen jeweils zweien der grol3en
Geschwindigkeit, der mittleren Geschwindigkeit und der kleinen
Geschwindigkeit durch den ausgewihIten Rhythmus in den
Tonfarbesteuermitteln geindert wird. 9. Far automatische Begleitung
geeignetes elektronisches Musikinstrument mit (a) Steuermitteln (1) zur
Steuerung verschiedener Teile des Instrumentes, um verschiedene Verfah- 40
ren innerhalb des Instrumentes durchzufUhren; (b) Registermitteln (5) mit
verschiedenen Arten von Registern, die jeweils zur AusfUhrung von Verfahren
der Steuermittel verwendet werden; (c) einern Taktgenerator (3) zur
Erzeugung eines Taktes, dessen Frequenz einer Tempogeschwin- digkeit einer
zu spielenclen automatischen Begleitung entspricht; 45       (d) einer
Tastatur (4) zur Erzeugung von Tastenereignisdaten entsprechend ihrer
Betatigung; (e) einem Bedienabschnitt (6) mit verschiedenen Arten von
Schaltern zur Bestimmung von Tempo und Rhythmusart; (f) einem
Musterspeicher (10) zur Speicherung verschiedener Arten von Spielmustern,
die zum Spielen der automatischen Begleitung verwendet werden; und mit 50
(g) einem Tongenerator (11) zur Erzeugung eines Musiktonsignals, das dem
aus dem Musterspei- cher unter Steuerung durch die Steuermittel
ausgelesenenen Spielmuster entspricht, wobei die automatische Begleitung
auf der GrUndlage des Musiktonsignales gespielt wird, 



dadurch gekennzeichnet, daB die Tempogeschwindigkeit in drei Bereiche
geteilt ist, namlich in einen Bereich kleiner Geschwindigkeit, einen
Bereich mittlerer Geschwindigkeit und einen Bereich groLer 55
Geschwindigkeit, sodal3 die Tonfarbe undc das Spielmuster der zu spielenden
automatischen Begleitung auf der Grundlage des ausgew~hIten
Tempogeschwindigkeitsbereichs gewghIt wird. 10    EP 0 296 629 B1
*   C    L    M   S     * 10. Elektronisches Musikinstrument nach Anspruch
9, bei dern der Musterspeicher eine Vielzahl von ftr eine Tonfarbe
reprasentativen Tondaten (TONE) und eine Vieizahi von fur das Spielmuster
reprisenta- tiven Musterdaten speichert, wobei die Musterdaten aus
Tastencodes bestehen, von denen jeder eine Taste der Tastatur bezeichnet,
deren Ton erzeugt werden soll. 5 11. Elektronisches Musikinstrument nach
Anspruch 9, bei dem der Bedienabschnitt mindestens einen
Rhythmuswahlschafter (7) zur Auswahl der Rhythmusart der autornatischen
Begleitung und elnen Tempogeschwindigkeitssteuerschalter (9a. 9b) zur
Steuerung des Taktgenerators aufweist, um dadurch die Tempogeschwindigkeit
der automatischen Begleitung zu andern. 10 Revendications 1. Instrument de
musique 6lectronique comprenant: (a) un moyen g6n6rateur de signal de tempo
(3) pour produire un signal de tempo (TCL); 15       (b) un moyen de
commande de vitesse de tempo (9a, 9b) pour commander une vitesse de tempo
dudit signal de tempo, caract6risA par: (c) tln moyen generateur de modele
(10) pour produire des donn6es de modele (PAT) pour effectuer un
accompagnernent automatique en Fonction dudit signal de tempo, ledit moyen
generateur de modele produisant des donn6es de modele diff6rentes en
r6ponse a un etat de commande de ladite / 20         vitesse de temrpo
commandee par leclit moyer-de corninande de vitesse de tempo; et, (d) des
moyens de production autermatique de tonalite d'accompagnement (11) pour
produire automatiquement une tonalit6 d'accompagnement basee sur lesclites
donnees de modble produites par ledit moyen g6n6rateur de rnodble. 25  2.
Instrument de musique 6lectronique selon la revendication 1, dans lequel
ledit moyen gen6rateur de modele produit lesdites donn6es de modele qui
correspondent a ladite vitesse dudit signal de tempo command6e par ledit
moyen de commande de vitesse de tempo et qui correspond 6galement A un type
de rythme s6lectionn6. 30  3. Instrument de musique electronique selon la
revendication 1: dans lequel ladite vitesse de tempo est divisee en trois
niveaux de grande vitesse, vitesse intorm4cliaire et vitesse faible, ledit
moyen gen6rateur de modele etant capable de produire trois donn6es de
modele correspondant, respective- ment, aux trois vitesses. 35 4.
Instrument de musique electronique selon la revendication 3, dans lequsl
Line vitesse de tempo fronti're entre deux desdites grande vitesse, vitesse
interm6diaire et vitesse faible est modifi6e par le rythme selectionn6 dans
ledit moyen g6n6rateur de modele. ,j    5. Instrument de musique
6lectronique cornprenant: 40       (a) uLl moyen g6n6rateur de signal de
tempo (3) pour produire un signal de tempo; (b) un moyen de commande de
vitesse de tempo (9a, 9b) pour commander une vitesse de tempo dudit signal
de tempo, caract6ris- par: (c) un moyen g6n6rateur de modele (10) poul:
produire des donn6es de modele pour effectuer un accormpagnement
automatique en fonction duclit signal de tempo; 45       (d) des moyens de
production automatique de tonalit6 d'accompagnement (11) pour produire
automatiquement une tonalitd d'accompagnement base SUir lesdites donnees de
modele ; et, (e) un moyen de commande de timbre (1) pour commander un
timbre de ladite tonalite d'accompa- gnement en rsponse a un etat de
commande de ladite vitesse de tempo, commandde par ledit moyen de commande
de vitesse do tempo. 50 6. Instrument de musique electronique selon la
revendication 5, dans lequel ledit moyen de commande de 



timbre ex6cute une commande de timbre correspondant a ladite vitesse de
tempo command~e par ledit moyen de commande de vitesse ds tempo et
correspondant 6galement A un type de rythme selectionne. 55 7. Instrument
de musique 6lectronique selon la revendication 5, dans lequel ladite
vitesse de tempo est divis6e en trois niveaux de grande vitesse, vitesse
intermediaire et vitesse faible, ledit moyen de commande de timbre
ex6cutant ladite commande de timbre a trois niveaux correspondant,
respective-    EP 0 296 629 B1 *   C   L   M   S   * ment, aux trois
vitesses. 8  Instrument de musique 6lectronique selon la revendication 7,
dans lequel une vitesse de tempo frontiere entre deux desdites grande
vitesse, vitesse interm6diaire et vitesse faible est modifi6e par le 6
rythme s6lectionne dans ledit moyen de commande de timbre. 9. Instrument de
musique slectronique capable d'effectuer un accompagnement automatique
comprenant (a) un moyen de commande (1) pour commander plusieurs parties
dudit instrument pour ex6cuter 10       plusieurs traitements dans ledit
instrument (b) un moyen de registres (5) contenant plusieurs sortes de
registres, chacun utilis6 pour ex6cuter des traitements dudit moyen de
commande; (c) un gen6rateur d'horloge de tempo (3) pour produire un signal
d'horloge de tempo dont le cycle correspond a une vitesse de tempo
d'accompagnement automatique a ex~cuter; 1t       (d) un clavier (4) pour
produire des cdonnres d'activation de touche en fonction de sa mise en
oeuvre (e) une section de manipulation (6) contenant plusieurs sortes de
commutateurs pour determiner le tempo et le type de rythme (f) une m6moirc
de modble (10) pcur mamoriser plusieurs sortes de modeles d'execution
utilis6s pour cx6cuter ledit accompagnemont automatique ; et, (g) Lin
gen6rateur de tonalit4 (11) pou1r produire un signal de tonalit6 musicale
correspondent audit moddle d'exicution lu dans ladite m6moire de modble
sous les ordres dudit moyen de commande, ce par quoi ledit accompagnement
automatique pout etre ex~cut6 en se basant sur ledit signal de tonalit6
musicale, 25         caracterise en co que ladite vitesse de tempo est
divis6e en trois zones de vitesse de tempo, c'est- a-dire, une zone de
vitesse faible, une zone de vitesse intermecdiaire et une zone de vitesse
elev6e, de sorte-que ledit timbre et ledit modble d'execution dudit
accompagnement automatique a ex6cuter seront determines en se basant sur la
zone de vitesse de tempo selectionnee. 30  10. Instrument de musique
6lectronique selon la revendication 9, dans lequel ladite m6moire de modble
m6morise une plUralitM de donnkes do tonalitM (TONE) chacune reprdsentative
d'un timbre et une pluralite de donn6ec de modble (PAT) chacun
repr6sentatif cludit modele d'ex~cution. Iesdites donn~es de modble etant
constitues de codes de touche d6signant chacun, dans ledit clavier, une
touche dont la tonalite doit etre produite. 35 11. Instrument de musiclue
6lectronique selon la revendication 9, dans 1equel !adite section de
manipulation comprend au moins un commutateur de s6lection de rythme (7)
pour s6lectionner ledit type de rythme de l'accompagnement automatique et
un commutateur de s6lection de vitesse de tempo (9a, 9b) pour commander
ledit g6n6rateur de signal d'horloge de tempo pour modifier par ce moyen
ladite vitesse de 40     tempo d'accompagnement automatinue. 45 50 55 12


