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Description
TECHNICAL FIELD

[0001] The present invention relates to a musical
sound effect adding device and a musical sound effect
adding program.

BACKGROUND ART

[0002] A flangerusing delay time modulation, a phaser
using phase amount modulation, and the like have been
known as devices that add a musical effect to a musical
sound signal.

[0003] Regarding such a musical sound effect adding
device, Patent Literature 1 discloses a device that gen-
erates an infinite scale. The musical sound effect adding
device according to Patent Literature 1 includes a pitch
shifter group, a phase shift group, and an adder.

[0004] In this musical sound effect adding device, a
plurality of pitch shifters that constitute the pitch shifter
group each perform pitch shift to an externally supplied
musical sound signal by a predetermined shift amount,
a plurality of phase shifters that constitute the phase shift
group each phase-delay an oscillation signal in incre-
ments of a predetermined phase amount, and the adder
adds pitch shift signals from all the pitch shifters.
[0005] Further, a delay amount of the phase-delayed
signal to be provided to each of the pitch shifters is in-
creased in increments of a predetermined phase amount
per pitch shifter, thereby achieving an effect of giving a
pitch ascending or descending feeling even to an external
musical sound signal.

CITATION LIST
PATENT LITERATURE(S)

[0006] Patent Literature 1: JP 4678871 B

SUMMARY OF THE INVENTION
PROBLEM(S) TO BE SOLVED BY THE INVENTION

[0007] The technology of Patent Literature 1 is, how-
ever, disadvantageous in that in again shifting from a
lower limit of a pitch amount after a pitch shift amount of
any one of the pitch shifters reaches an upper limit, a
rapid change in the signal causes a discontinuous
change in a pitch shift sound.

[0008] Accordingly, inthe technology described in Pat-
ent Literature 1, it is proposed that a waveform converter
is provided to multiply a pitch shift signal by a trapezoidal
wave to reduce discontinuity in a case of transition from
the upper limit to the lower limit, but such a method dis-
advantageously necessitates complication of a process
for adding an effect.

[0009] Video tutorial "Creating A Shepard’s Tone Us-
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ing Ableton Live Part 1", 17 February 2009 (2009-02-17),
Internet:URL:https://www.youtube.com/watch?v=XLdx-
UsSAzDU, or BeatsbyVanityTV: "The Sound lllusion of
the Shepard Tone - Lessons of Live Episode 01", 21 Oc-
tober 2017 (2017-10-21), Internet:URL:https:Hw-
ww.youtube.com/watch?v=sc-Gr9yH8VA discuss creat-
ing Shepard’s Tones using well known musical editing
software.

[0010] An objectofthe invention is to provide a musical
sound effect adding device and a musical sound effect
adding program that allow for adding an infinite scale
effect without the necessity of performing a complicated
process.

MEANS FOR SOLVING THE PROBLEM(S)

[0011] A musical sound effect according to appended
claim 1 is provided.

[0012] A musical sound effect adding program accord-
ing to another aspect of the invention is configured to
enable a computer to function as the above-described
musical sound effect adding device.

[0013] Inthis aspect of the invention, it is also possible
to achieve workings and effects similar to those de-
scribed above.

BRIEF DESCRIPTION OF DRAWING(S)
[0014]

Fig. 1 is a schematic diagram showing a music piece
data reproduction control system according to an ex-
emplary embodiment of the invention.

Fig. 2is a schematic diagram showing a switch group
for operating a musical sound effect adding device
according to the exemplary embodiment.

Fig. 3 is a functional block diagram showing a struc-
ture of the musical sound effect adding device ac-
cording to the exemplary embodiment.

Fig. 4 is a graph showing volume adjustment of an
original sound and an effect sound by a level adjuster
according to the exemplary embodiment.

Fig. 5is a schematic diagram for explaining workings
according to the exemplary embodiment.

DESCRIPTION OF EMBODIMENT(S)
[1] Overall Configuration

[0015] An exemplary embodiment of the invention will
be described below with reference to the drawings. Fig.
1 shows a music piece reproduction control system 1
according to the exemplary embodiment of the invention.
The music piece data reproduction control system 1 in-
cludes a computer 2 and a DJ controller 4 connected to
the computer 2 through a USB cable 3.

[0016] The computer 2, which includes a CPU and a
storage such as a hard disk, is configured to reproduce
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music piece data such as MP3 stored in the storage. The
music piece data is reproduced by software run on the
CPU and the reproduced music piece data is outputted
to the DJ controller 4 through the USB cable 3. Further,
a reproduction control signal generated by operating a
mixer 41 and decks 42L and 42R of the DJ controller 4
is outputted to the USB cable 3 to be inputted to the com-
puter 2. In the computer 2, a variety of sound effects are
added to the currently reproduced music piece data on
the basis of the reproduction control signal outputted from
the DJ controller 4.

[0017] The DJ controller 4, which is an example of
sound equipment, includes the mixer41 located atacent-
er thereof and the decks 42L and 42R located at right
and left of the mixer 41. It is to be noted that the sound
equipment according to the invention is a conceptinclud-
ing not only a sound reproduction controller as in the
exemplary embodiment but also a sound reproducer con-
figured to reproduce music piece data.

[0018] The mixer 41, which is a section configured to
switch audio data outputted from the computer 2, adjust
volumes of channels, and add a sound effect, includes
first channel adjuster 411 to fourth channel adjuster 414
and a microphone adjuster 415.

[0019] An effector 41E is provided at a lower right of
the mixer 41. To add a musical sound effect to a music
piece to be reproduced, the effector 41E includes an ef-
fect selection switch 416, a channel selection switch 417,
an effect-amount adjusting switch 418, an effect adding
switch 419, and a beat changing switch 420 as described
later in detail.

[0020] The decks 42L and 42R, which are sections
configured to be operated by an operator to add a variety
of effects to music piece data outputted from the compu-
ter 2, each include a jog dial 421, a tempo slider 422, a
performance pad 423, a CUE button 424, a play/pause
button 425, a loop button 426, a deck selection button
427, and a load button 428.

[0021] Thejogdial421, whichisanexample of a rotary
operation unit, is rotatably provided to a device body of
each of the decks 42L and 42R, is configured to fast-
forward and reverse music piece data to be reproduced
when the operator rotates the jog dial 421.

[0022] A display 43, which includes a liquid crystal dis-
play, is provided at a center of the jog dial 421. A BPM
(Beats Per Minute) value, an elapsed time, a state of
progress, and a beat position of the currently reproduced
music piece data, and a state of rotation of an LP record
at 33 RPM with the progress of the currently reproduced
music piece data are displayed on the display 43, allow-
ing the operator to see the progress of the reproduction
of the music piece data.

[0023] The tempo slider 422 is a switch for adjusting a
tempo of music piece data to be reproduced. The per-
formance pad 423, which is a button for switching an
effect for the currently reproduced music piece data, is
configured to add effects, such as loop, cue, slicer, and
sampler, to the currently reproduced music piece data
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instantaneously when the performance pad 423 is
pressed by the operator.

[0024] The CUE button 424 is a button for cuing music
piece to be reproduced.

[0025] The play/pause button 425 is a button for start-
ing reproduction of music piece data and pausing the
currently reproduced music piece data. The loop button
426 is a button for performing loop reproduction of the
currently reproduced music piece data.

[0026] The deck selection button 427 is a button for
selecting one of the first channel adjuster 411 to the fourth
channel adjuster 414 of the mixer 41 that is to be used
for operating the currently reproduced music piece data.
In the exemplary embodiment, the left deck 42L is con-
figured to switch between the first channel adjuster 411
and the third channel adjuster 413 and the right deck 42R
is configured to switch between the second channel ad-
juster 412 and the fourth channel adjuster 414.

[0027] Theload button428isabutton forloading music
piece data from the computer 2. By pressing the load
button 428 after music piece data to be reproduced is
selected on the computer 2, the music piece data is load-
ed to a channel of one of the first channel adjuster 411
to the fourth channel adjuster 414.

[2] Detailed Configuration of Effector 41E

[0028] The DJ controller4 is configured to add an effect
to a musical sound signal that constitutes the music piece
data. Specifically, an effect can be added to the musical
sound signal of the music piece data by operating the
effector 41E located at the lower right of the mixer 41 as
shown in Fig. 2.

[0029] The effect selection switch 416 is a switch for
selecting an effect to be added to the musical sound sig-
nal. Examples of the effect include echo, delay, reverb,
flanger, phaser, pitch, and noise, which can be selected
also in a later-described musical sound effect adding de-
vice 5 by operating the effect selection switch 416.
[0030] The channel selection switch 417, which is a
switch for selecting a channel where an effect is to be
added, allows for adding an effect to the first channel
adjuster 411 to the fourth channel adjuster 414 and the
microphone adjuster 415 of the effector 41E.

[0031] The effect-amount adjusting switch 418, which
is a switch for adjusting a of a musical sound effect to be
added to an original sound of the music piece data, allows
for setting the magnitude of the effect through volume
adjustment.

[0032] The effect adding switch 419, which is a switch
for adding an effect synchronized with a beat position or
BPM of the musical sound signal, is configured to apply
the effect selected with the effect selection switch 416 to
the channel selected with the channel selection switch.
[0033] The beatchanging switch 420, which is a switch
for adding an effect synchronized with the beat position
or BPM of the musical sound signal, includes a right di-
rection arrow button that is to be operated to increase
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beat magnification and a left direction arrow button that
is to be operated to reduce the beat magnification.

[3] Configuration of Musical Sound Effect Adding Device
5

[0034] Fig. 3 shows the musical sound effect adding
device 5 according to the exemplary embodiment of the
invention. The musical sound effect adding device 5 is
an effector configured to generate and output a sawtooth
wave, a triangular wave, a sine wave, a rectangular wave,
or the like, which sounds such that a pitch continuously
ascends or descends in accordance with a beat of cur-
rently reproduced music piece data SD.

[0035] The musical sound effect adding device 5 in-
cludes an LFO (Low Frequency Oscillator) 51, parallel-
connected four oscillators 521 to 524, respective faders
53, respective adders 54, and a level adjuster 55, which
constitute a musical sound effect adding program to be
run on the CPU of the DJ controller 4.

[0036] The LFO 51 is configured to output a periodic
signal in a form of a low-frequency wave to each of the
oscillators 521 to 524 and the faders 53. Specifically, the
LFO 51 is configured to read beat position information
from the inputted music piece data SD and output a pe-
riodic signal synchronized with an n-beat or 1/n-beat (n:
integer) cycle of the musical sound signal to each of the
oscillators 521 to 524 and the faders 53. In other words,
the LFO 51 functions as a periodic signal generator ac-
cording to the invention.

[0037] Further,the LFO 51 is configured to output pitch
shift signals that are mutually different in an output start
pitch to the respective oscillators 521 to 524, the pitch
shift signals each being contained in the periodic signal.
Specifically, the LFO 51 is configured to output a pitch
shift signal at a certain pitch to the oscillator 521 of a first
tier, output a pitch shift signal that is two octave higher
than the pitch at a start of the output to the oscillator 521
of the first tier to the oscillator 522 of the second tier,
output a pitch shift signal that is four octave higher than
the pitch at the start of the output to the oscillator 521 of
the firsttier to the oscillator 523 of the third tier, and output
a pitch shift signal that is six octave higher than the pitch
at the start of the output to the oscillator 521 of the first
tier to the oscillator 524 of the fourth tier. In other words,
the LFO 51 functions as a pitch shift section according
to the invention.

[0038] The oscillators 521 to 524, which exemplify an
acoustic signal generator, are each configured to gener-
ate an effect sound, that is, an acoustic signal with a pitch
continuously shifted on an octave basis, in synchroniza-
tion with the periodic signal outputted from the LFO 51.
Specifically, in the exemplary embodiment, the oscilla-
tors 521 to 524 can generate effect sounds in a range of
seven octaves of 55 Hz to 7040 Hz. The oscillators 521
to 524 are respectively configured to output the effect
sounds shifting in an ascending direction from the start,
and when the effect sounds exceed an upper limit one
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of the octaves, reset the effect sounds to a lower limit
one of the octaves, and again output the effect sounds
with a continuously ascending pitch.

[0039] The faders 53 are each configured to fade out
the effect sound when the pitch of the acoustic signal
generated by corresponding one of the oscillators 521 to
524 reaches a first pitch and fade in the effect sound
when the pitch reaches a second pitch. Specifically, the
faders 53 are each configured to fade in the effect sound
in the lower limit octave (55 Hz to 110 Hz) that can be
outputted by the oscillators 521 to 524 and fade out the
effect sound in the upper limit octave (3520 Hz to 7040
Hz) that can be outputted by the oscillators 521 to 524,
thereby allowing for generating an infinite scale effect
sound.

[0040] The plurality of adders 54 are sections for su-
perimposing the respective effect sounds generated by
the oscillators 521 to 524. The acoustic signals superim-
posed by the adders 54 are outputted to the level adjuster
55.

[0041] The level adjuster 55, which is a section for su-
perimposing the effect sounds generated by the musical
sound effect adding device 5 at a desired percentage
relative to a volume of the original sound in accordance
with an operation by a user, is configured to adjust the
effect sounds through the operation of the effect-amount
adjusting switch 418 of the above-described switch
group. Specifically, as shown in Fig. 4, the volume of the
effect sounds is adjusted while the volume of the original
sound is kept at 100%. In the exemplary embodiment,
the effect sounds are adjustable from -« via -16.5 dB to
-3.67 dB.

[0042] The effect sound adjusted by the level adjuster
55 is outputted from the mixer 41 along with the original
sound.

[4] Workings and Effects of Exemplary Embodiment

[0043] In the above-described musical sound effect
adding device 5, in a case where the LFO 51 outputs one
cycle of a periodic signal per beat, a pitch shift signal that
starts from the lowest pitch of 55 Hz is outputted to the
oscillator 521 of the first tier, and a pitch shift signal that
is two octave higher than the pitch shift signal outputted
to the oscillator 521 of the first tier is outputted to the
oscillator 522 of the second tier as shown in Fig. 5. Fur-
ther, a pitch shift signal that is four octave higher than
the pitch shift signal outputted to the oscillator of the first
tier is outputted to the oscillator 523 of the third tier, and
a pitch shift signal that is six octave higher than the pitch
shift signal outputted to the oscillator of the first tier is
outputted to the oscillator 524 of the third tier.

[0044] The effect sound outputted from each of the os-
cillators 521 to 524 is faded in in the lowest one octave
(from 55 Hz to 110 Hz) and faded out in the highest one
octave (from 3520 Hz to 7040 Hz).

[0045] The sound effect adding device 5 generates
such an effect sound, thereby making it possible to output
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an infinite scale effect sound with an ascending pitch in
accordance with a tempo of the currently reproduced mu-
sic piece data SD.

[0046] Therefore, the use of the musical sound effect
adding device 5 makes it possible to add an infinite scale
effect in accordance with a reproduction tempo of the
music piece data SD without the necessity of performing
a complicated process.

[0047] Since the effect sound generated by each of the
oscillators 521 to 524 of the musical sound effect adding
device 5 is an acoustic signal in a form of a sawtooth
wave, a listener can feel the effect sound ascending in-
definitely. Alternatively, a triangular wave, a sine wave,
or a rectangular wave is usable in place of the sawtooth
wave.

[0048] The musical sound effect adding device 5 is
configured to fade in the effect sound in one octave near
the lowest pitch when the pitch of the acoustic signal
outputted from each of the oscillators 521 to 524 reaches
the first pitch, thatis, 55 Hz, and fade out the effect sound
in one octave near the highest pitch when the pitch reach-
es the second pitch, that is, 3520 Hz. This can make the
effect sound unnoticeable to a listener when each of the
oscillators 521 to 524 switches from the high pitch to the
low pitch, allowing the listener to further feel the infinite
scale.

[0049] The pitch shift signal outputted from the LFO 51
is a pitch shift signal that shifts a pitch on the octave
basis, so that the effect sounds outputted from the oscil-
lator 521-524 are always offset from each other on the
octave basis. Therefore, the effect sounds outputted from
the oscillators 521 to 524 are added by the adders 54
without making a discord, allowing the listener to feel a
comfortable effect sound.

[5] Modifications of Exemplary Embodiment

[0050] Itis to be noted that the invention is not limited
to the above exemplary embodiment and modifications
as described below fall within the scope of the appended
claims.

[0051] In the above-described exemplary embodi-
ment, the musical sound effect adding device 5 includes
the four oscillators 521 to 524; however, the invention is
not limited thereto. The musical sound effect adding de-
vice only needs to include a plurality of oscillators and
includes more than two oscillators in some embodiments.
[0052] In the exemplary embodiment, the oscillators
521 to 524 are each configured to output the effect sound
in seven octaves; however, the invention is not limited
thereto. An oscillator configured to output an effect sound
exceeding seven octaves may be employed the acoustic
signal generator.

[0053] In the exemplary embodiment, the musical
sound effect adding device 5 is configured to output the
infinite scale effect sound with an ascending pitch; how-
ever, the invention is not limited thereto. The musical
sound effect adding device 5 may be configured to output
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an infinite scale effect sound with a descending pitch in
some embodiments. In this arrangement, the musical
sound effect adding device 5 can output an infinite scale
sound with a descending pitch by a sawtooth wave de-
scending to the right, which is the inverse of the sawtooth
wave shown in Fig. 5.

[0054] Inthe exemplary embodiment, the LFO 51, that
is, the pitch shift section, is configured to output the pitch
shift signal to be outputted to each of the oscillators 521
to 524 as a pitch shift signal shifting on the octave basis.
In examples not covered by the claims, a pitch shift signal
shifted in pitch by a third interval is outputted to the os-
cillator.

[0055] In addition, regarding a specific structure,
shape, etc. forimplementation of the invention, any other
structure, etc. may be employed.

EXPLANATION OF CODE(S)

[0056] 1...music piece data reproduction control sys-
tem, 2...computer, 3...USB cable, 4...DJ controller,
5...musical sound effect adding device, 41...mixer,
41E...effector, 42L...deck, 42R...deck, 43...display,
51...LFO, 53...fader, 54...adder, 55...level adjuster,
411.. firstchannel adjuster, 412...second channel adjust-
er, 413...third channel adjuster, 414...fourth channel ad-
juster, 415...microphone adjuster, 416...effect selection
switch, 417...channel selection switch, 418...effect-
amount adjusting switch, 419...effect adding switch,
420...beat changing switch, 421...jog dial, 422...tempo
slider, 423... performance pad, 424..CUE button,
425...play/pause button, 426...Ioop button, 427...deck
selection button, 428...load button, 521...oscillator,
522...oscillator, 523...oscillator, 524...oscillator,
SD...music piece data.

Claims
1. A musical sound effect adding device comprising:

a periodic signal generator configured to gener-
ate a periodic signal synchronized with an n-beat
or 1/n-beat (n: integer) cycle of a musical sound
signal of music piece data;

a plurality of acoustic signal generators each
configured to generate an acoustic signal with
a pitch continuously shifted on an octave basis
in synchronization with the periodic signal; and
a pitch shift section configured to shift the pitch
of the acoustic signal generated from each of
the plurality of acoustic signal generators to a
mutually different pitch

the periodic signal generator further configured
to read beat position information from the music
piece data to generate the periodic signal;

the musical sound effect adding device being
characterised by
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faders each configured to fade out the acoustic
signal generated by each of the acoustic signal
generators when a pitch of the acoustic signal
reaches a first pitch and fade in the acoustic sig-
nal when the acoustic signal reaches a second
pitch.

The musical sound effect adding device according
to claim 1, wherein

each of the acoustic signal generators is configured
to generate a sawtooth wave as the acoustic signal.

The musical sound effect adding device according
to any one of claims 1 to 2, wherein:

the pitch shift section is configured to shift the pitch
on the octave basis.

A musical sound effect adding program configured
to enable a computer to function as the musical
sound effect adding device according to any one of
claims 1 to 3.

Patentanspriiche

Eine Vorrichtung zum Hinzufiigen eines musikali-
schen Klangeffekts, umfassend:

einen Erzeuger fur periodische Signale, der da-
zu eingerichtet ist, ein periodisches Signal zu
erzeugen, das mit einem n-Beat- oder 1/n-Beat-
Zyklus (n: ganze Zahl) eines Musikklangsignals
von Musikstlickdaten synchronisiert ist;

eine Vielzahl von Erzeugern fir akustische Si-
gnale, die jeweils dazu eingerichtet sind, ein
akustisches Signal mit einer Tonhdhe zu erzeu-
gen, die kontinuierlich auf einer Oktavbasis in
Synchronisation mit dem periodischen Signal
verschoben wird; und

einen Tonhdhenverschiebungsabschnitt, der
dazu eingerichtet ist, die Tonhéhe des akusti-
schen Signals, das von jedem der Vielzahl von
Erzeugern fiir akustische Signale erzeugt wird,
auf eine gegenseitig unterschiedliche Tonhdéhe
Zu verschieben,

wobei der Erzeuger fiir periodische Signale fer-
ner dazu eingerichtet ist, Beatpositionsinforma-
tionen aus den Musikstiickdaten zu lesen, um
das periodische Signal zu erzeugen;

wobei die Vorrichtung zum Hinzufiigen eines
musikalischen Klangeffekts gekennzeichnet
ist durch

Fader, die jeweils dazu eingerichtet sind, das
von jedem der Erzeuger flr akustische Signale
erzeugte akustische Signal auszublenden,
wenn eine Tonhdhe des akustischen Signals ei-
ne erste Tonhohe erreicht, und das akustische
Signal einzublenden, wenn das akustische Sig-
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nal eine zweite Tonhdhe erreicht.

2. Die Vorrichtung zum Hinzufligen eines musikali-

schen Klangeffekts gemal Anspruch 1, wobei
jeder der Erzeuger fiir akustische Signale dazu ein-
gerichtetist, eine Sdgezahnwelle als das akustische
Signal zu erzeugen.

Die Vorrichtung zum Hinzufiigen eines musikali-
schen Klangeffekts gemaf einem der Anspriiche 1
bis 2, wobei:

der Tonhdhenverschiebungsabschnitt dazu einge-
richtet ist, die Tonhohe auf der Oktavbasis zu ver-
schieben.

Ein Programm zum Hinzufligen eines musikalischen
Klangeffekts, das dazu eingerichtet ist, einen Com-
puter zu befahigen, als die Vorrichtung zum Hinzu-
figen eines musikalischen Klangeffekts gemaR ei-
nem der Anspriiche 1 bis 3 zu arbeiten.

Revendications

Dispositif d’ajout d’effets musicaux

comprenant :

sonores

un générateur de signaux périodiques configuré
pour générer un signal périodique synchronisé
avec un cycle a n-battements ou a 1/n-batte-
ments (n : nombre entier) d’'un signal sonore mu-
sical des données de morceau de musique ;
une pluralité de générateurs de signaux acous-
tiques, chacun configuré pour générer un signal
acoustique dont la hauteur est continuellement
décalée sur une base d’octave en synchronisa-
tion avec le signal périodique ; et

une section de décalage de hauteur configurée
pour décaler la hauteur du signal acoustique gé-
néré par chacun de la pluralité de générateurs
de signaux acoustiques a une hauteur mutuel-
lement différente

le générateur de signaux périodiques est en
outre configuré pour lire des informations de po-
sition de hauteurs des données de morceau de
musique pour générer le signal périodique ;

le dispositif d’ajout d’effets sonores musicaux
étant caractérisé par

des faders chacun configuré pour faire disparai-
tre le signal acoustique généré par chacun des
générateurs de signaux acoustiques en fondu
lorsqu’une hauteur du signal acoustique atteint
une premiere hauteur et pour faire apparaitre le
signal acoustique en fondu lorsque le signal
acoustique atteint une deuxiéme hauteur.

Le dispositif d’ajout d’effets sonores musicaux selon
la revendication 1, dans lequel
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chacun des générateurs de signaux acoustiques est
configuré pour générer une onde en dents de scie
en tant que signal acoustique.

Le dispositif d’ajout d’effets sonores musicaux selon
'une quelconque des revendications 1 a 2, dans
lequel :

la section de décalage de la hauteur est configurée
pour décaler la hauteur sur la base de I'octave.

Programme d’ajout d’effets sonores musicaux con-
figuré pour permettre a un ordinateur de fonctionner
comme le dispositif d’ajout d’effets sonores musi-
caux selon 'une quelconque des revendications 1 a
3.
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