
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

04
5 

79
7

A
2

��&��
�������
�
(11) EP 2 045 797 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
08.04.2009 Bulletin 2009/15

(21) Application number: 08163796.9

(22) Date of filing: 05.09.2008

(51) Int Cl.:
G10H 3/14 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(30) Priority: 07.09.2007 JP 2007232222
19.12.2007 JP 2007326753

(71) Applicant: Roland Corporation
Shizuoka 431-1304 (JP)

(72) Inventor: Susami, Ryo
Shizuoka 431-1304 (JP)

(74) Representative: Viering, Jentschura & Partner
Postfach 22 14 43
80504 München (DE)

(54) Electronic percussion instrument

(57) An electronic percussion instrument can carry
out the control of the musical tones that is intended by
the performer. The instrument includes electronic con-
trols that set a vibration flag when the instrument is struck
and a determination is made as to whether or not a timer
has timed a specified time period. If the timer has timed
the specified time period, the vibration flag that is stored

in the flag memory is reset. If the time period has not
been reached, the displacement sensor processing ends
and the routine returns to the main processing. In those
cases where the vibration flag is not set, or in those cases
where the resetting of the vibration flag has completed,
a determination is made as to whether or not the upper
cymbal has shifted from an open position to the closed
position.
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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATIONS

[0001] The present invention relates to Japanese Pat-
ent Application No. 2007-326753, filed on December 19,
2007 and Japanese Patent Application No.
2007-232222, filed September 7, 2007, each of which
form a basis for a priority filing date for the present in-
vention and each of which is incorporated herein by ref-
erence in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to electronic per-
cussion instruments and, in particular, to electronic per-
cussion instruments with which it is possible to carry out
the control of the musical tone that the performer intends
to produce.

BACKGROUND OF THE INVENTION

[0003] For some time, electronic percussion instru-
ments that mimic an acoustic hi-hat cymbal have been
produced where the hi-hat timbre is controlled by the
amount that the foot pedal is depressed (from being
stepped on by a performer). In other words, the hi-hat
timbre is controlled in conformance with the amount of
change in the position of the upper cymbal based on the
amount to which the foot pedal is depressed from being
stepped on. In Japanese Unexamined Patent Application
(Kokai) Publication Number 2005-195981, an electronic
hihat cymbal is disclosed in which the upper cymbal
moves up and down in conformance with the amount that
the foot pedal is depressed to simulate a performance
feeling of an acoustic hihat cymbal.
[0004] Figs. 6(a) and 6(b) show an electronic hi-hat 80
similar to that disclosed in Japanese Unexamined Patent
Application (Kokai) Publication Number 2005-195981.
Fig. 6(a) is a lateral cross-section drawing of the entire
electronic hi-hat unit, but with a lateral view (without
cross-section) of the upper cymbal 100 and the lower
cymbal 200. A cross-section view of the upper cymbal
100, lower cymbal 200 and the portion between the upper
and lower cymbals is shown in the drawing of Fig. 6(b).
[0005] As is shown in Fig. 6(a), the electronic hi-hat 80
is furnished with the upper cymbal 100, the lower cymbal
200, an extension rod 420 to which the upper cymbal is
linked in a manner that allows vibration of the upper cym-
bal 100, and a hollow shaft member 410 to which the
lower cymbal is linked in a manner that allows vibration
of the lower cymbal 200. A spring 430 is placed in the
inner lower end of the hollow shaft member 410. The
electronic hi-hat 80 also includes a treading foot pedal
440, a joint 450 that links the extension rod 420 and the
foot pedal 440, and a leg section 460 linked to the hollow
shaft member 410, for supporting the electronic hi-hat 80

in a standing orientation.
[0006] The extension rod 420 is linked on the lower
portion to the foot pedal 440 through the joint 450 in a
configuration such that the extension rod 420 moves up
and down in conformance with the treading operation of
the foot pedal 440. The upper cymbal 100 is linked by a
linking fitting to the upper portion of the extension rod
420 in a manner such that the upper cymbal is able to
vibrate and move up and down together with the up and
down movement of the extension rod 420, in conform-
ance with the treading operation of the foot pedal 440.
[0007] The lower portion of the extension rod 420 pass-
es through the upper hollow shaft 411 and the lower hol-
low shaft 412, and also passes through the spring 430
inside the lower hollow shaft 412. The spring 430 is held
sandwiched between the bottom of a knurl section 420a
on the extension rod 420 and the top of a knurl section
412a of the lower hollow shaft 412, such that the exten-
sion rod 420 is always subjected to a force biasing the
rod 420 upward. As a result, when the treading operation
of the foot pedal 440 is not being carried out, the upper
cymbal 100 and the lower cymbal 200 are separated at
a specified interval.
[0008] Next, an explanation will be given regarding the
upper cymbal 100 and the lower cymbal 200 while refer-
ring to Fig. 6(b). Fig. 6(b) shows the upper cymbal 100
and the lower cymbal 200 in the open position or sepa-
rated state. When the foot pedal 440 is stepped on by a
sufficient amount, the upper cymbal 100 and the lower
cymbal 200 will be in a closed position in which the upper
cymbal 100 and the lower cymbal 200 are in a state of
close contact.
[0009] The upper cymbal 100 has a striking surface
110 that is formed using rubber on the top surface. On
the side of the upper cymbal 100 facing opposite to the
side of the striking surface 110, a vibration sensor 70 is
disposed on a vibration sensor attaching frame 120. The
vibration sensor 70 is a sensor that detects the vibration
level of the vibrations of the upper cymbal 100 due to the
striking of the upper cymbal 100 or the contact between
the upper cymbal 100 and the lower cymbal 200 and is,
for example, a piezoelectric sensor. When the vibration
sensor detects the vibration level, an analog electrical
signal that corresponds to the vibration level is transmit-
ted to a stereo jack 150 linked for output by a connecting
cable (not shown in the drawing). The analog electrical
signal is input via the plug 130, the cable 131, and the
stereo jack 230, to the stereo jack 250 of the lower cymbal
200. The stereo jack 250 is linked for input from the stereo
jack 150 and output from an output terminal (not shown
in the drawing).
[0010] As shown in Fig. 6(b), the displacement sensor
60 is arranged between the upper cymbal 100 and the
lower cymbal 200. The displacement sensor 60 is con-
figured with a circular sensor sheet that is housed in the
bottom of the inside of a hollow cylinder, the top of which
is open. The displacement sensor 60 is further configured
with a conical shaped coil spring that is arranged on the
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sensor sheet and that widens from the top downward,
and a cover that is in contact with the top of the coil spring.
When the foot pedal 440 is stepped on, the gap between
the upper cymbal 100 and the lower cymbal 200 closes
by an amount in conformance with the amount that the
foot pedal has been depressed.
[0011] As the foot pedal descends by being stepped
on, the cover section is pressed downward and the coil
spring is pressed against the cushion sheet and is com-
pressed and changes shape in the vertical direction due
to the compression force. The sheet section is used for
electrical detection of the changes in shape by the coil
spring caused by the compression in the vertical direc-
tion. In that manner, the amount that the foot pedal 440
is depressed and, thus, the change in the position of the
upper cymbal 100 (hereafter, referred to as the "upper
cymbal position") is detected. When the conical shaped
coil spring compresses and changes shape due to the
foot pedal 440 being depressed, the coil spring presses
against a resistor-printed sheet material of the sensor
sheet section, to press a portion of the resistor-printed
sheet material against a carbon-printed circuit board. As
a result, conductive ink of the resistor-printed sheet ma-
terial comes into contact with an electrode pattern of the
carbon-printed circuit board and the electrical resistance
value of the carbon printed circuit board changes. This
electrical resistance value changes in conformance with
the amount of the pressure deformation of the coil spring
and, thus, in conformance with the upper cymbal position
due to the amount that the foot pedal 440 is depressed.
The electrical resistance value is detected via an output
terminal (not shown in the drawing).
[0012] In this manner, an electronic hi-hat cymbal con-
figuration has been made such that the upper cymbal is
moveable relative to the lower cymbal and the position
of the upper cymbal 100 (the upper cymbal position) is
detected by the displacement sensor 60. In addition, if
that the upper cymbal 100 is vibrated due to the striking
of the upper cymbal or due to the foot pedal being stepped
on by a sufficient amount to cause the upper cymbal to
come into contact with the lower cymbal 200, a musical
tone is produced that conforms to the upper cymbal po-
sition that has been detected by the displacement sensor
60. At that time, the vibration sensor 70 detects the vi-
bration level of the upper cymbal 100 and, if the vibration
level exceeds a specified threshold value, a trigger signal
is output to the sound source that instructs the audible
generation of the musical tone.
[0013] Fig. 7 is a drawing that shows, visually, the re-
lationship between the upper cymbal position that has
been detected by the displacement sensor 60 and the
timbre of the musical tone that is generated by the sound
source. The horizontal axis shows the displacement sen-
sor values and the vertical axis shows the levels of the
musical tones that are generated. The displacement sen-
sor values that are shown on the horizontal axis corre-
spond to the relative positions of the upper cymbal 100
and the lower cymbal 200, where the left end of the hor-

izontal axis corresponds to the cymbals being in close
contact, with the values going toward the right corre-
spond to increasing separations between the upper cym-
bal 100 and the lower cymbal 200. The range in which
the displacement sensor values are smaller than a spec-
ified threshold value is called the closed position, while
the range in which they are greater than a specified
threshold value is called the open position.
[0014] There are five types of hi-hat sounds (open
sound, half sound, slightly open sound, closed sound,
and press sound) that are assigned correspondingly to
the output ranges for the displacement sensor values.
The open sound, half sound, and slightly open sound,
which correspond to the open position, are classified as
the musical tones of the open group. The closed sound
and press sound, which correspond to the closed posi-
tion, are classified as the musical tones of the closed
group. The cross-fading of the each of the musical tones
is done with the musical tones of the open group (the
open sound, half sound, and slightly open sound) in con-
formance with the displacement sensor values. Similarly,
cross-fading is done with the musical tones of the closed
group (the closed sound and the press sound) in con-
formance with the displacement sensor values.
[0015] In addition, the musical tones of the open group
and the musical tones of the closed group, as is the case
with an acoustic hi-hat cymbal, are switched mutually
exclusively at a specified threshold value of the displace-
ment sensor values.
[0016] The sound source is controlled such that when
the foot pedal is stepped on and the displacement sensor
value becomes a specified threshold value or lower at
the time that the upper cymbal position is at the open
position and a musical tone of the open group is gener-
ated, an instruction is issued for the generation of a mu-
sical tone of the closed group and the musical tone of
the open group that is currently being produced rapidly
attenuates (truncates) and, together with this, a musical
tone of the closed group is generated.
[0017] However, with an electronic hi-hat such as that
described above, when the foot pedal has not been de-
pressed, but the upper cymbal is struck with a stick or
the like with a force strong enough to cause the upper
cymbal to drop such that the position of the upper cymbal
reaches the threshold value, the cymbal sound is extin-
guished even though this was not the intention of the
performer.
[0018] Figs. 8(a)-(c) show timing charts in which that
event is represented, where the time is shown on the
horizontal axis and the displacement sensor value is
shown on the vertical axis. The condition of the musical
tone that is generated by the sound in the case where
the displacement sensor value has changed in the
above-noted manner is shown in Figs. 8(b) and (c).
[0019] Fig. 8(b) shows the time on the horizontal axis
and the level of a musical tone of the open group that is
generated by the sound source on the vertical axis. Sim-
ilarly, Fig. 8(c) shows the time on the horizontal axis and
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the level of the musical tone of the closed group that is
generated by the sound source on the vertical axis.
[0020] Fig. 8(a) shows the case in which, when the
displacement sensor is at an open position that is in the
vicinity of the threshold value (indicated by the alternating
long and short dashed line), the upper cymbal 100 has
been struck at time a. As shown in Fig. 8(a), the displace-
ment sensor value starts to drop from time a, goes below
the specified threshold value at time b, and becomes one
of a closed position.
[0021] Since the upper cymbal 100 has been struck at
time a, as is shown in Fig. 8(b), the generation of a mu-
sical tone of the open group begins. Next, since at time
b, the upper cymbal 100 changes from the open position
to the closed position, the musical tone of the open group
that is being generated rapidly attenuates. At the same
time, as is shown in Fig. 8(c), a waveform of the closed
group is generated. After that, at time c, the musical tone
of the open group is again generated with the return of
the displacement sensor value to the original value and
the musical tone of the closed group attenuates. Accord-
ingly, in the interval from time b to c, a rapid attenuation
is carried out of the musical tone of the open group and
the generation of a musical tone of closed group occurs
that was not intended by the performer.
[0022] However, such unintended effects can be
avoided with embodiments of the present invention in
which an electronic percussion instrument may be con-
trolled to provide a musical tone that is intended by the
performer.

SUMMARY OF THE DISCLOSURE

[0023] An electronic percussion instrument according
to an embodiment of the present invention is furnished
with position detection means that detects the position
of the striking surface that is set to any arbitrary position.
Striking detection means is provided that detects whether
the striking surface has been struck. If the striking detec-
tion means detects that the striking surface has been
struck, then musical tone generation instruction means
instructs the sound source to generate a musical tone in
conformance with the position of the striking surface that
has been detected by the position detection means. If
the position that has been detected by the position de-
tection means is the first position, then musical tone stop-
ping means instructs the sound source to discontinue the
musical tone that has been generated in conformance
with the instruction by the musical tone generation in-
struction means. However, a first timing means times the
time from the point at which a strike of the striking surface
has been detected by the striking detection means. Con-
trol means is provided that suppresses the stopping in-
struction for the musical tone by the musical tone stop-
ping instruction means in the interval up to the lapse of
a specified time period in the time that is timed by the
first timing means.
[0024] Thus, in those cases where the striking detec-

tion means detects that the striking surface has been
struck, an instruction is issued by the musical tone gen-
eration instruction means for the generation of a musical
tone in conformance with the position of the striking sur-
face that has been detected by the position detection
means. For example, if the upper cymbal has been
struck, an open sound is generated if the position of the
upper cymbal is up, or a closed sound is generated if the
position of the upper cymbal is down. The musical tone
stopping instruction means issues an instruction to the
sound source to stop the musical tone that has been gen-
erated by the musical tone generation instruction means,
if the position that has been detected by the position de-
tection means is the first position. For example, if an open
sound is being generated, the open sound is stopped
when the upper cymbal is operated downward.
[0025] In addition, the first timing means times the time
period from the time that the striking detection means
detects that the striking surface has been struck, and the
control means suppresses the instruction for the stopping
of the musical tone by the musical tone stopping instruc-
tion means until a specified time period has lapsed for
the time period timed by the first timing means. Therefore,
even in those cases where the position of the upper cym-
bal shifts downward because of the fact that the upper
cymbal has been struck, the control is carried out such
that the musical tone that is generated by the striking is
not stopped during a specified time period. In the past,
if the upper cymbal had been struck, there were times
when the upper cymbal was shifted downward for a com-
paratively short period of time and, unintentionally to the
performer, the musical tone generation stopped. In con-
trast, according to the above embodiment of the present
invention, the unintended stopping of the musical tone is
suppressed, providing an advantageous result that it is
possible to carry out the control of the musical tone that
is more closely intended by the performer.
[0026] In further embodiments of the above electronic
percussion instrument, after the lapse of the specified
time period for the time that is timed by the first timing
means, the control means carries out the control such
that, if the position that has been detected by position
detection means is the first position, an instruction is is-
sued by the musical tone stopping instruction means to
stop the musical tone. Thus, in addition to the advanta-
geous results described above, if an operation has been
carried out intentionally by the performer that causes the
upper cymbal to drop, it is possible to stop the musical
tone that is being generated. Therefore, there is a further
advantageous result that the performer can carry out the
control of the musical tone that is closer to the performer’s
intention.
[0027] In yet further embodiments of an electronic per-
cussion instrument as described above, the musical tone
generation instruction means issues an instruction to the
sound source such that, in the event that the position
detection means has detected that the position on the
striking surface is the second position, a musical tone
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having a specified timbre is generated. The first timing
means carries out timing in the event that the position of
the striking surface that has been detected by the position
detection means is the second position when the striking
detection means detects that the striking surface has
been struck. Thus, when, for example, the upper cymbal
is struck while positioned upward, an open sound is gen-
erated and in that case, the timing is carried out and until
a specified period of time has lapsed for the time period
that has been timed, the stopping of the open sound is
suppressed. Therefore, such embodiments may provide
a further advantageous result that it is possible to control
the musical tone to be closer to that intended by the per-
former.
[0028] In yet further embodiments of an electronic per-
cussion instrument as described above, the instrument
is furnished with vibration level detection means that de-
tects the level of the vibration of the striking surface. The
striking detection means detects the fact that the striking
surface has been struck in the event that the level of the
vibration that has been detected by the vibration level
detection means is greater than the first threshold value.
The first timing means carries out timing in the event that
the level of the vibration that has been detected by the
vibration level detection means is greater than the sec-
ond threshold value, which is greater than the first thresh-
old value.
[0029] Therefore, if the striking force is small, a musical
tone is generated and the suppression of the stopping of
the musical tone is not carried out. However, if the striking
force is great, the stopping of the musical tone is sup-
pressed during generation of the musical tone. If the vi-
bration level is small, the striking force strength is small.
Previously, if the upper cymbal was not moved but the
vibration level was great, there were cases where the
upper cymbal was shifted sufficiently to cause the musi-
cal tone to be stopped. In contrast, in the above-de-
scribed embodiment of the present invention, if the strik-
ing force strength is sufficiently large, the stopping of the
musical tone is suppressed. Accordingly, such embodi-
ments can provide the further advantageous result of
controlling the musical tone to be closer to that intended
by the performer.
[0030] In yet further embodiments of an electronic per-
cussion instrument as described above, the instrument
is furnished with second timing means that starts timing
when, in the interval until the specified time period has
lapsed for the time period that is timed by the first timing
means, the position on the striking surface that has been
detected by the position detection means is the first po-
sition. When a specified time has lapsed for the time pe-
riod that is timed by the second timing means, the control
means suppresses the instruction for the stopping of the
musical tone by the musical tone stopping instruction
means in the event that the position of the striking surface
that has been detected by the position detection means
is not the first position. In addition, the electronic percus-
sion instrument is provided with controls such that the

instruction for the stopping of the musical tone by the
musical tone stopping instruction means is carried out in
the event that the position of the striking surface that has
been detected by the position detection means is the first
position. Therefore, such embodiments can provide a fur-
ther advantageous result that, if the performer has struck
the striking surface, the stopping of the musical tone due
to the fact that the striking surface has dropped can be
suppressed and, together with this, it is possible to im-
mediately stop the musical tone in those cases where
the position of the striking surface has been shifted to
the first position intentionally by the performer.
[0031] In yet further embodiments of an electronic per-
cussion instrument as described above, the instrument
is furnished with filter means that changes the fluctua-
tions in position that have been detected by the position
detection means to dampened fluctuations. In the event
that, during the interval until the specified time period has
lapsed for the time period that is timed by the first timing
means, the position that has been changed by the pre-
viously mentioned filter means is the first position, the
control means instructs the sound source to stop the mu-
sical tone that has been generated in conformance with
the instruction by the musical tone generation instruction
means. In the event that, after the lapse of the specified
time period for the time period that is timed by the first
timing means, the position that has been detected by the
position detection means is the first position, the control
means controls such that the instruction for the stopping
of the musical tone by the musical tone stopping instruc-
tion means is carried out.
[0032] Thus, even in those cases where the striking
surface has dropped because of the striking surface had
been struck, it is possible to change the distance shifted
due to the dropping to a small distance and to suppress
the stopping of the musical tone that has been started
by the striking of the striking surface. On the other hand,
since after the lapse of the specified time period, the de-
termination as to whether or not the position is the first
position is made by the position of the striking surface
that has been detected by the position detection means
rather than the position that has been changed by the
change means, there is the advantageous result that if,
for example, the upper cymbal has dropped because of
the operation of the foot pedal by the performer, the mu-
sical tone that has been started by the striking of the
upper cymbal is stopped and the control of the musical
tone that is intended by the performer is possible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] Fig. 1 is a block diagram that shows an example
electronic system configuration of an electronic percus-
sion instrument according to an embodiment of the
present invention;
[0034] Fig. 2 is a flowchart that shows an example of
main processing that is executed by a CPU, such as the
CPU of Fig. 1;

7 8 



EP 2 045 797 A2

6

5

10

15

20

25

30

35

40

45

50

55

[0035] Fig. 3 is a flowchart that shows an example of
displacement sensor processing according to a first em-
bodiment of the present invention;
[0036] Fig. 4 is a flowchart that shows an example of
displacement sensor processing according to a second
embodiment of the present invention;
[0037] Fig. 5 is a flowchart that shows an example of
displacement sensor processing according to a third em-
bodiment of the present invention;
[0038] Figs. 6(a) and 6(b) show a prior configuration
of an electronic hi-hat, where Fig. 6(a) is a partial cut-
away, lateral view drawing of the electronic hi-hat, and
Fig. 6(b) is a lateral cross section drawing of the upper
cymbal and the lower cymbal of the electronic hi-hat;
[0039] Fig. 7 is a conceptual drawing that shows an
example of a relationship between the position of the
upper cymbal position and the timbre of the musical tone
that is generated by the sound source; and
[0040] Figs. 8(a)-(c) are timing charts that show tone
response of prior technology.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0041] An explanation will be given below regarding a
first embodiment of the present invention while referring
to the attached drawings. Fig. 1 is a block diagram that
shows an electrical configuration of an electronic percus-
sion instrument 1, according to an embodiment of the
present invention. The musical tones of the electronic
percussion instrument 1 can be controlled in accordance
with the intentions of the performer, as described herein.
As is shown in Fig. 1, the electronic percussion instru-
ment 1 includes, in general, a CPU 2, a ROM 3, a RAM
4, an operating panel 5, an input section 6, a sound
source 7, and a D/A converter 8.
[0042] The CPU 2 is a central processing unit or any
suitable processing electronics that carries out the overall
control of the electronic percussion instrument 1. A timer
2a, which times the time periods described herein, may
be built into the CPU 2 or otherwise connected in com-
munication with the CPU 2. Various control programs 3a
that are executed by the CPU 2 and the fixed data that
is referred to at the time of the execution are stored in
the ROM 3. Such control programs 3a may include, but
are not limited to, programs that execute the processing
of the flowcharts that are shown in Fig. 2 and Fig. 3 and
discussed below.
[0043] The RAM 4 is a random access rewritable mem-
ory that has the working area in which various types of
register groups and the like that are used at the time that
the control programs 3a are executed by the CPU 2, as
well as the temporary storage area that temporarily
stores the data during processing, and the like. A flag
memory 4a and an upper cymbal position memory 4b
may be located in the temporary storage area. A striking
flag is stored in the flag memory 4a. The striking flag is
set in those cases where the upper cymbal 100 has been

struck and is reset after a specified period of time has
been timed by the timer 2a. During this specified period
of time, even in those cases where the position of the
upper cymbal has shifted from open to closed, the control
is carried out such that the musical tone that is generated
in conformance with the fact that the upper cymbal has
been struck is not stopped.
[0044] The position of the upper cymbal 100 that has
been detected by the displacement sensor 60 (hereafter,
referred to as the "upper cymbal position") is stored in
the upper cymbal position memory 4b. An upper cymbal
position is detected for each one of a plurality of specified
time periods, for example, periodically or at other spec-
ified intervals of time. Position data for the position that
had been detected the previous time is stored in the upper
cymbal position memory 4b. Each time that the position
of the upper cymbal is detected, a determination is made
as to whether or not the upper cymbal position has shifted
from an open position to a closed position, for example,
by a comparison of position data associated with the
present detected position with the position data for the
position that had been detected the previous time.
[0045] The sound source 7 generates musical tones
or stops the musical tone that is being generated in ac-
cordance with the instructions of the CPU 2. A waveform
ROM (not shown) may be disposed in the sound source
7 or otherwise connected for communication with the
sound source 7 for storing waveform data. The stored
waveform data may include waveform data for a the hi-
hat sounds (open sound, half sound, closed sound, and
the like) that correspond to the upper cymbal positions
indicated by the displacement sensor values detected by
the displacement sensor 60. In those cases where the
vibration level that has been detected by the vibration
sensor 70 exceeds a threshold value, a determination
may be made that the striking surface has been struck
and a digital musical tone having a timbre that corre-
sponds to the displacement sensor value that has been
detected by the displacement sensor 60 at that time is
read out from the waveform ROM. A digital musical tone
signal corresponding to the waveform data read out from
the ROM is output and may be subjected to specified
processing such as filter, effect, and the like.
[0046] The sound source 7 may include or otherwise
operate with a DSP (digital signal processor) that carries
out processing such as filter, effect, and the like. The
DSP may form or provide a function of a TVF (time variant
filter). In one example, the TVF is a lowpass filter with
which the cut-off frequency can be changed and in those
cases where, for example, an open sound is generated
by the sound source 7, the cut-off frequency is set to a
high value and in those cases where a closed sound is
generated, the cut-off frequency is set to a low value rel-
ative to the high value.
[0047] The digital musical tone signal that has been
output by the sound source 7 is provided to the D/A con-
verter 8. The D/A converter 8 converts the digital musical
tone signal into an analog musical tone signal that is out-

9 10 



EP 2 045 797 A2

7

5

10

15

20

25

30

35

40

45

50

55

put to the amp 21. The amp 21 amplifies the analog mu-
sical tone signal and drives the speaker 22.
[0048] The operating panel 5 may be furnished with
one or more operators that set parameters such as the
volume and the like and one or more display devices that
display the values of the parameters that have been set
by the operators and the like. Threshold values for the
sensors and the like also may be set as desired, using
the operating panel 5.
[0049] The input section 6 may include one or more
input terminals with which the respective analog signals
are input from a displacement sensor and a vibration sen-
sor, such as the displacement sensor 60 and the vibration
sensor 70 on the electronic hi-hat in Fig. 6. The displace-
ment sensor value (the position data) that is detected by
the displacement sensor 60 and the vibration level that
is detected by the vibration sensor 70 are each input to
the input terminal(s) of the input section 6. In one exam-
ple, the sensors 60 and 70 detect analog sensor values
that are input to an A/D converter (not shown), converted
into a digital value in the A/D converter and output to the
CPU 2 each specified time period.
[0050] The flow charts in Figs. 2 and 3 relate to an
example of processing in an electronic percussion instru-
ment 1 that has been configured as described above for
the appropriate control of the musical tone. Fig. 2 is a
flowchart that shows an example of a process carried out
by main processing software that may be executed by
the electronic percussion instrument 1. This main
processing software may be launched when the power
is turned on and may be executed repeatedly by the CPU
2 during the time that the power remains on.
[0051] According to the main processing process, the
striking flag that is stored in the flag memory 4a is reset
(S 1). Next, the vibration level that has been detected by
the vibration sensor 70 is input and a determination is
made as to whether or not the upper cymbal 100 has
been struck (S2). For example, if the detected vibration
level is greater than the a first threshold value, the deter-
mination is that the cymbal has been struck, and if the
detected vibration level is smaller than the first threshold
value, the determination is that the cymbal has not been
struck. The process can include determining that the
cymbal has been struck (or, alternatively, has not been
struck), if the detected vibration level happens to equal
the first threshold value.
[0052] If the determination is that the cymbal has been
struck (S2: yes), a determination is made as to whether
the current upper cymbal position that has been detected
by the displacement sensor 60 is an open position or not
(S3). In this embodiment, to simplify the explanation, if
the upper cymbal position is above a specified position
(the open position in Fig. 7), the sound source outputs
an open sound (an open, half, or slightly open sound)
and if the position is below a specified position (the closed
position in Fig. 7), a closed sound (closed or press) is
output. Embodiments may be configured such that the
sound source outputs an open sound (or, alternatively,

a closed sound), if the upper cymbal position is equal to
the specified position.
[0053] If the determination is that the upper cymbal
position is an open position (S3: yes), an instruction is
issued to the sound source 7 such that an open sound
is generated (S4). A determination is made as to whether
or not the vibration level that has been detected by the
vibration sensor 70 is greater than a second threshold
value (S5). The second threshold value is set to a value
that is greater than the first threshold value. If the deter-
mination is that the vibration level that has been detected
by the vibration sensor 70 is greater than the second
threshold value (S5: yes), the striking flag that is stored
in the flag memory 4a is set (S6) and the timing by the
timer 2a starts (S7). Embodiments may be configures
such that the determination that the vibration level de-
tected by the vibration sensor 70 is equal to the second
threshold value, the striking flag may be set to start the
timer 2a (or, alternatively, not set, so as not to start the
timer 2a).
[0054] On the other hand, if the determination has
been made (in S3) that the upper cymbal position is lower
than the specified position and is not in the region in which
an open sound is output (S3: no), an instruction is issued
to the sound source 7 such that a closed sound is gen-
erated (S8). If the determination has been made (in S2)
that the cymbal has not been struck (S2: no), or if the
processing of S7 has completed, or if the processing of
S8 has completed, or if in the determination processing
of S5, it has not been determined that the vibration level
that has been detected by the vibration sensor 70 is great-
er than the second threshold value (S5: no), the displace-
ment sensor processing is carried out next (S9) and after
the displacement sensor processing has completed, the
routine returns to the processing of S2..
[0055] Fig. 3 is a flowchart that shows an example of
displacement sensor processing. In the displacement
sensor processing, first, the displacement sensor value
that has been input to the input section 6 from the dis-
placement sensor 60 and A/D converted is read out (S11)
and, next, a determination is made as to whether or not
the vibration flag is set (S12). If the vibration flag is set
(S12: yes), a determination is made as to whether or not
the timer 2a has timed a specified time period T0 (for
example, but not limited to, 100 msec) (S 13). If the timer
2a has timed the specified time period T0 (S 13: yes),
the vibration flag that is stored in the flag memory 4a is
reset (S 14). The specified time period T0 is set to the
maximum period of time for the upper cymbal 100 to be
positioned in the closed position due to the striking of the
upper cymbal 100 by the performer, which can be deter-
mined in accordance with the material, structure, and the
like of the upper cymbal 100.
[0056] If the vibration flag is not set (S12: no), or if the
processing of S 14 has completed, a determination is
made as to whether or not the upper cymbal 100 has
shifted from an open position to the closed position (S15).
The upper cymbal position that had been detected the
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previous time is stored in the upper cymbal position mem-
ory 4b and the determination as to whether or not the
position of the upper cymbal 100 has shifted from the an
open position to the closed position is made by means
of the position that has been detected in the current time.
After the completion of the determination, the upper cym-
bal position that has been detected the current time is
stored in the upper cymbal position memory 4b.
[0057] If the upper cymbal position has shifted from an
open position to the closed position (S15: yes), an in-
struction is issued to the sound source 7 to stop the open
sound (S16). If, in the determination processing of S 13,
the time period that has been timed by the timer 2a has
not reached T0 (S13: no), or if, in the determination
processing of S 15, the upper cymbal position has not
shifted from an open position to the closed position (S
15: no), or if the processing of S16 has completed, the
displacement sensor processing ends and the routine
returns to the main processing.
[0058] As has been explained above with regard to the
first preferred embodiment, until a specified period of time
from the detection of a strike to the upper cymbal 100 is
reached by the timing of the timer 2a, the upper cymbal
position is not detected. Accordingly, the instrument may
be controlled such that even if the position of the upper
cymbal 100 has shifted to the closed position, the musical
tone that is generated due to the fact that the upper cym-
bal 100 has been struck is not stopped. Therefore, even
if the performer strikes the upper cymbal 100 and causes
the upper cymbal 100 to drop and reach the closed po-
sition, an unintended stoppage of the musical tone is not
carried out. In one embodiment, if the upper cymbal 100
is struck strongly and the vibration level of the upper cym-
bal 100 is greater than the second threshold value, the
timing by the timer 2a is carried out for a specified period
of time, during which the stopping of the musical tone is
suppressed. On the other hand, if the period of time that
is timed by the timer 2a has exceeded the specified time
period T0, the upper cymbal position is detected and the
open sound is stopped, as in the case of a closed position.
[0059] A second embodiment is described with refer-
ence to Fig. 4. The second embodiment is described with
respect to features of the displacement sensor process-
ing that differ from Fig. 3, while other portions of the in-
strument and processing in the second embodiment may
be the same or similar to those described above with
regard to the first embodiment. In the second embodi-
ment, in addition to the vibration flag, the position flag is
stored in the flag memory 4a of the RAM 4. The position
flag is set if the upper cymbal position has shifted from
an open position to the closed position in the interval until
the lapse of the specified time period T1 from the time
that the upper cymbal 100 has been struck. The position
flag is reset if the specified time period T2 has lapsed
from that time.
[0060] In the second embodiment, when the upper
cymbal 100 has been struck, the timing by the timer 2a
starts and if the upper cymbal position has shifted from

an open position to the closed position in the interval until
the lapse of the specified time period T1, the timing by
the timer 2a is restarted. If after the specified time period
T2, the upper cymbal position is in the closed position as
before, control is carried out such that the musical tone
that is generated is stopped. As a result, if the performer
has operated the foot pedal 440 of the electronic hi-hat
80 and shifted the upper cymbal 100 to the closed posi-
tion during the specified time period T1, it is possible to
immediately stop the musical tone.
[0061] Fig. 4 is a flowchart that shows an example of
displacement sensor processing according to the second
embodiment. First, the displacement sensor value, which
has been input to the input section 6 from the input sensor
60 and A/D converted, is read out (S21). Next, a deter-
mination is made as to whether or not the position flag
is set (S22). The position flag is, in the same manner as
the vibration flag, reset at the time that the power is turned
on.
[0062] If the position flag is not set (S22: no), a deter-
mination is made as to whether or not the specified time
period T1 (for example, 100 msec) has been timed by
the timer 2a (S23). If the timer 2a has timed the specified
time period T1 (S23: yes), the vibration flag is reset (S24).
[0063] If the processing of S24 has completed, or if the
timer 2a has not timed the specified time period T1 (S23:
no), a determination is made as to whether or not the
upper cymbal position has shifted from an open position
to the closed position (S25). If the upper cymbal position
has shifted from an open position to the closed position
(S25: yes), a determination is made as to whether or not
the vibration flag is set (S26) and if the vibration flag is
set (S26: yes), the position flag is set (S27) and, together
with this, the vibration flag is reset (S28) and the timer
2a starts again (S29) On the other hand, if, in the deter-
mination processing of S26, the vibration flag is not set
(S26: no), an instruction is issued to the sound source 7
so as to stop the open sound that is being generated
(S30). If, in the determination processing of S25, the up-
per cymbal position has not shifted from an open position
to a closed position (S25: no), or if the processing of S28
has completed, or the processing of S30 has completed,
the displacement sensor processing ends.
[0064] If, in the determination processing of S22, the
position flag is set (S22: yes), a determination is made
as to whether or not the timer 2a has timed the specified
time period T2. This specified time period T2 is a period
of time that is shorter than the specified time period T1,
which has been determined in S 13 (for example, 60
msec), and is the shortest period of time for the upper
cymbal 100 to be positioned lower than a closed position
where the performer has stepped on the foot pedal 440.
[0065] If the timer 2a has timed the specified period of
time T2 (S32: yes), the position flag is reset (S32) and a
determination is made as to whether or not the upper
cymbal position has been positioned lower than the
closed position (S33). If the upper cymbal position is po-
sitioned lower than the closed position (S33: yes), an
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instruction is issued to the sound source 7 so as to stop
the open sound that is being generated (S30), since this
is a case in which the performer has stepped on the foot
pedal 440. If the timer 2a has not timed the specified time
period T2 (S31: no), or if the upper cymbal position has
been positioned above the closed position (S33: no), the
displacement sensor processing ends and the routine
returns to the main processing.
[0066] As has been explained above, in the second
embodiment, if a strike on the upper cymbal 100 has
been detected, the timing by the timer 2a starts. Then, if
the upper cymbal 100 has shifted from an open position
to the closed position before the lapse of the specified
time period T1 by the timer, the timing restarts. If the
timing of the specified time period T2 by the timer has
lapsed, control is implemented such that when the upper
cymbal position is not in the closed position, the stopping
of the open sound that is being generated is not carried
out. If the specified time period T2 has lapsed, when the
upper cymbal position is the closed position, the open
sound that is being generated is stopped. Therefore,
even in those cases where the performer strikes the up-
per cymbal 100 to produce an open sound, such that the
upper cymbal drops due to the striking and reaches the
closed position, the open sound is not stopped. As a re-
sult, it is possible for the performer to carry out the control
of the musical tone that is intended.
[0067] A third embodiment is described with reference
to Fig. 5. In the first embodiment discussed above, during
the interval that the time period timed by the timer 2a is
T0, the upper cymbal position is ignored and because of
this, even if the upper cymbal 100 is actually in the closed
position, the stopping of the open sound that is being
generated is suppressed. In the third embodiment, during
the interval of a specified period of time T3 that is timed
by the timer 2a, fluctuations of the upper cymbal position
are input to a lowpass filter, changed to dampened fluc-
tuations, and the upper cymbal position is determined
based on the changed position information. By carrying
out this processing, even if the upper cymbal 100 is struck
and the upper cymbal 100 has actually reached the
closed position, the fluctuations of the upper cymbal po-
sition are dampened and the closed position is not de-
termined to have been reached.
[0068] Fig. 5 is a flowchart that shows an example of
displacement sensor processing according to the third
embodiment. With regard to the steps for the processing
that are similar or identical to the displacement sensor
processing in the first embodiment discussed above, the
same reference keys have been used and detailed ex-
planations are omitted.
[0069] In the displacement sensor processing in the
third embodiment, if the vibration flag is set (S12: yes),
a determination is made as to whether or not the specified
time period T3 (for example, 80 msec) has been timed
by the timer 2a (S 13). If the specified time period T3 has
been timed by the timer 2a (S 13: yes), the vibration flag
that is stored in the flag memory 4a is reset (S 14).

[0070] If the period of time that has been timed by the
timer 2a is within the specified time period T3 (S 13: no),
lowpass filter processing of the value of the upper cymbal
position that has been detected in the processing of S11
is performed (S41). The lowpass filter processing in-
cludes processing in which the fluctuations in the upper
cymbal position are changed into dampened fluctuations.
For example, integral processing in which the difference
between the upper cymbal position that was detected the
previous time (stored in the upper cymbal position mem-
ory 4b) and the upper cymbal position that has been de-
tected the present time is multiplied by a specified coef-
ficient (a value that is smaller than 1). The product is
added to the upper cymbal position that was detected
the previous time, and the added value becomes the cur-
rent upper cymbal position. This changed upper cymbal
position is stored in the upper cymbal position memory
4b.
[0071] If the vibration flag has not been set (S12: no),
or if the processing of S 14 or the processing of S41 has
completed, a determination is made as to whether or not
the upper cymbal position has shifted from an open po-
sition to the closed position based on the upper cymbal
position that has been stored in the upper cymbal position
memory 4b (S 15).
[0072] Accordingly, if the period of time that has been
timed by the timer 2a has not reached the specified time
period T3, a determination is made as to whether or not
the upper cymbal 100 has shifted from an open position
to the closed position using the upper cymbal position
that has been lowpass filter processed and changed.
Therefore, even if the upper cymbal 100 has been struck
by the performer and the upper cymbal 100 has dropped
because of the striking, the position of the upper cymbal
100 is changed to a low value and it is possible to sup-
press the determination being made that the upper cym-
bal 100 has shifted from an open position to the closed
position.
[0073] On the other hand, if the specified time period
T3 for the period of time timed by the timer 2a has lapsed,
a determination is made as to whether or not the upper
cymbal 100 has shifted from an open position to the
closed position using the upper cymbal position that has
not been lowpass filter processed. Accordingly, it is pos-
sible to immediately stop the musical tone if the performer
has operated the foot pedal 44 and shifted the upper
cymbal 100 to a closed position.
[0074] If the position of the upper cymbal 100 has shift-
ed from an open position to the closed position (S 15:
yes), an instruction is issued to the sound source 7 to
stop the open sound (S16). In addition, if the position of
the upper cymbal 100 has not shifted from an open po-
sition to the closed position (S 15: no), a determination
is made as to whether or not the upper cymbal position
has shifted from the closed position to an open position
based on the upper cymbal position that has been stored
in the upper cymbal position memory 4b (S42).
[0075] If the upper cymbal position has shifted from
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the closed position to an open position (S42: yes), the
cutoff frequency of the TVF that is formed by the sound
source 7 is changed to the high region (S43). The cutoff
frequency of the TVF is set in the low region if a closed
sound is generated.
[0076] If the processing of S 16 or S43 has completed
and, in the determination processing of S42, a determi-
nation has been made that the upper cymbal position
has not shifted from the closed position to an open posi-
tion, the displacement sensor processing ends and the
routine returns to the main processing.
[0077] As explained above regarding the third embod-
iment, if the upper cymbal 100 has been struck, then
during a specified period of time, lowpass filter process-
ing of the upper cymbal position that has been detected
is carried out and the fluctuations of the upper cymbal
position are dampened. Even in those cases where the
upper cymbal 100 has actually dropped to the closed
position , a determination is made that upper cymbal po-
sition is not the closed position and it is possible to sup-
press an unintended stopping of the open sound.
[0078] While aspects of embodiments of the present
invention are described above, the present invention is
in no way limited to the specific embodiments discussed
above. Various modifications and changes are possible
and can easily be understood to be within the scope of
the present invention and do not deviate from the purpose
of the present invention.
[0079] For example, embodiments described above
are configured such that, if the vibration level detected
by the vibration sensor 70 is greater than a specified
threshold value, the timing starts. Then, until a specified
time period T0, T1, or T3 has elapsed, the stopping of
the musical tone is suppressed. However, the specified
time period may also be set in conformance with the up-
per cymbal position that has been detected by the dis-
placement sensor 60. For example, if the position of the
upper cymbal 100 is close to the closed position, the
specified time period would be set to be relatively short,
but if the position of the upper cymbal 100 is a position
that is above and predefined distant from the closed po-
sition, the period would be set longer. As a result, it would
be possible to carry out the stopping of the sound gen-
eration quickly by means of a foot pedal operation if the
position of the upper cymbal 100 is close to the closed
position. However, when the position of the upper cymbal
100 is above and distant from the closed position, it would
be possible to suppress the stopping of the sound gen-
eration if the position of the upper cymbal 100 has
reached the closed position from an open position after
a predefined delay.
[0080] In addition, further embodiments may be con-
trolled such that the specified time period is set to a time
period in conformance with the vibration level. In other
words, control may be carried out such that, if the vibra-
tion level is small, the specified time period would be
made 0, and if the vibration level is above a specified
value, the specified time period would be set in proportion

to the vibration level.
[0081] In addition, in the first embodiment described
above, control is carried out such that if striking of the
striking surface 110 of the upper cymbal 100 has been
detected, the position of the upper cymbal 100 is not de-
tected during the specified time period T0. However, con-
trol may also be carried out such that, during the specified
time period T0, a specified value is added to the upper
cymbal position that has been detected, or such that only
the specified value for the closed position is set low where
the upper cymbal 100 does not reach the closed position.
[0082] In addition, in the third embodiment described
above, control is carried out such that filter processing
that dampens the fluctuations of the upper cymbal posi-
tion is executed by the program. However, control may
be carried out such that the position of the upper cymbal
100 is converted into an analog electrical signal and the
processing implemented using a commonly known ana-
log lowpass filter, for example, configured by resistors,
capacitors, and the like.

Claims

1. An electronic percussion instrument comprising:

position detection means for detecting a position
of a striking surface that is set to any arbitrary
position;
striking detection means for detecting whether
the striking surface has been struck;
musical tone generation instruction means for
instructing a sound source to generate a musical
tone in conformance with a position of the strik-
ing surface detected by the position detection
means, in the event that the striking detection
means detects a strike on the striking surface;
musical tone stopping instruction means for in-
structing the sound source to stop or discontinue
generating the musical tone, if the position of
the striking surface detected by the position de-
tection means is a first position;
first timing means for timing at least one speci-
fied time period from which the striking detection
means detects that the striking surface has been
struck; and
control means for suppressing the instructing of
the sound source to stop or discontinue gener-
ating the musical tone during a time interval up
to the lapse of a first specified time period timed
by the first timing means.

2. The electronic percussion instrument according to
claim 1, wherein the control means further includes
means for controlling such that if, after the lapse of
the first specified time period, the position that has
been detected by the position detection means is the
first position, then an instruction is issued by the mu-
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sical tone stopping instruction means to stop or dis-
continue the musical tone.

3. The electronic percussion instrument according to
claim 1 or 2 wherein:

the musical tone generation instruction means
is configured to issue an instruction to the sound
source such that, if the position detection means
detects that the striking surface is in a second
position, a musical tone having a specified tim-
bre is generated, and
the first timing means carries out timing, if the
position of the striking surface that has been de-
tected by the position detection means is the
second position when the striking detection
means detects that the striking surface has been
struck.

4. The electronic percussion instrument according to
any of the claims 1 to 3, further comprising:

a vibration level detection means for detecting
the level of vibration of the striking surface;

wherein the striking detection means is configured
to detect a strike on the striking surface if the level
of the vibration detected by the vibration level detec-
tion means is greater than a first threshold value; and
wherein the first timing means is configured to carry
out timing if the vibration level detection means de-
tects a vibration that is greater than a second thresh-
old value, where the second threshold value is great-
er than the first threshold value.

5. The electronic percussion instrument according to
any of the claims 1 to 4, further comprising:

second timing means for timing at least one sec-
ond specified time period that starts if, in the at
least one first specified time period timed by the
first timing means, the position detection means
detects that the striking surface is in the first po-
sition, and

wherein the control means is configured such that,
if a second specified time timed by the second timing
means has lapsed and the position detection means
detects the position of striking surface as not being
the first position, the control means suppresses the
instruction to stop or discontinue the musical tone
by the musical tone stopping instruction means;
wherein the control means is further configured such
that, the instruction to stop or discontinue the musical
tone by the musical tone stopping instruction means
is carried out if the position of the position detection
means detects the striking surface position to be the
first position.

6. The electronic percussion instrument according to
any of the claims 1 to 4 further comprising:

filter means for changing the position that have
been detected by the position detection means
to dampened fluctuations, and

wherein the control means is configured such that,
if a first specified time period is being timed by the
first timing means and has not lapsed, a position that
has been changed by the filter means is the first po-
sition and the control means instructs the sound
source to stop or discontinue the musical tone gen-
erated in conformance with an instruction by the mu-
sical tone generation instruction means,
wherein the control means is further configured such
that if, after the lapse of the first specified time period
timed by the first timing means, a position that has
been detected by the position detection means is the
first position and the instruction to stop or discontinue
the musical tone by the musical tone stopping in-
struction means is carried out.

7. An electronic percussion instrument comprising:

a striking surface configured to receive strike im-
pacts;
a position detector configured to detect a relative
position of a striking surface;
a strike detector operatively coupled to the strik-
ing surface to detect a strike on the striking sur-
face;
a musical tone generator configured to provide
signals to a sound source to generate a musical
tone at least partially dependent on the relative
position of the striking surface as detected by
the position detector;
a controller configured to control generation of
the musical tone to stop or discontinue the mu-
sical tone in the event that the relative position
of the striking surface detected by the position
detector is a first position, and to suppress the
control to stop or discontinue the musical tone
prior to the lapse of a first time specified time
period timed from a detection of a strike on the
striking surface by the strike detector.

8. The electronic percussion instrument according to
claim 7, wherein the controller is configured such
that if, after the lapse of the first specified time period,
the position that has been detected by the position
detector is the first position, then the controller caus-
es an instruction to be issued to stop or discontinue
the musical tone.

9. The electronic percussion instrument according to
claim 7 wherein:
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the musical tone generator is configured to issue
signals to the sound source such that, if the po-
sition detector detects that the striking surface
is in a second position, a musical tone having a
specified timbre is generated, and
the controller is configured such that the first
specified time period is started upon the position
of the striking surface that has been detected by
the position detector being a second position
when the striking detector detects that the strik-
ing surface has been struck.

10. The electronic percussion instrument according to
any of the claims 7, further comprising:

a vibration level detector operatively coupled to
detect a level of vibration of the striking surface;

wherein the striking detector is configured to detect
a strike on the striking surface if the level of the vi-
bration detected by the vibration level detector is
greater than a first threshold value; and
wherein the controller is configured such that first
specified time period is started if the vibration level
detector detects a vibration that is greater than a
second threshold value, where the second threshold
value is greater than the first threshold value.

11. A method of controlling an electronic percussion in-
strument comprising:

detecting a position of a striking surface;
detecting a strike on the striking surface;
instructing a sound source to generate a musical
tone in conformance with a position of the strik-
ing surface, in response to the detection of a
strike on the striking surface;
instructing the sound source to stop or discon-
tinue generating the musical tone, if the position
of the striking surface is detected to be a first
position;

timing at least one first specified time period from a
time at which a strike on the striking surface has been
detected; and
suppressing the instructing of the sound source to
stop or discontinue generating the musical tone dur-
ing a time interval up to the lapse of a first specified
time period.
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