
1    EFFECT ADAPTOR ATTACHABLE TO KARAOKE      MACHINE TO CREATE HARMONY
CHORUS              BACKGROUND OF THE INVENTION    The present invention
relates to a sound effect adaptor which can be suitably used as an
attachment to a karaoke apparatus.   There is a conventional karaoke music
system which mixes  a live singing sound picked up by a microphone with a
karaoke  music sound containing a main melody part and an accompa-  niment
part, and which reproduces the mixed sounds through a speaker. There is a
new karaoke system (not the prior art  but the prior work) which generates
a harmony chorus sound musically harmonizing with the live singing sound.
The new karaoke system having such a harmonizing facility comprises a
mixing amplifier to mix a vocal signal representative of the live singing
sound with a music signal representative of the karaoke music sound. The
mixing amplifier also accommodates therein a harmonizing effector such as a
pitch shifter to generate a harmony signal to be mixed with the vocal
signal.    In the prior art, if the harmonizing facility is required in the
conventional karaoke apparatus which is not installed with  any harmonizing
facility, the mixing amplifier of the karaoke apparatus should be replaced
by another mixing amplifier ac-    



commodating therein a harmonizing effector. Accordingly, the  old mixing
amplifier is wasted since the same is replaced by  the new mixing
amplifier.              SUMMARY OF THE INVENTION    The purpose of the
present invention is to provide a sound  effect adaptor or a harmony
adaptor with which the harmo-  nizing facility can be added easily to the
karaoke system in  combination with the existing mixing amplifier without
wast- ing the same.    In order to achieve the above noted purpose, the
inventive  harmony adaptor apparatus is optionally usable as an attach-
ment to a karaoke apparatus which has a pickup device for collecting a live
singing sound and converting the same into a vocal signal, and a mixing
device for mixing the vocal signal  with a music signal representative of a
karaoke music sound and for acoustically reproducing the live singing sound
accom- panied by the karaoke music sound according to the mixed ones  of
the vocal signal and the music signal. The harmony adap- tor apparatus
comprises input means detachably connectable to the pickup device for
receiving therefrom the vocal signal, harmony generating means for
generating a harmony signal  which originates and separates from the
received vocal signal and which represents a harmony chorus sound made
conso-  



2                                    3  nant with the live singing sound,
and output means detachably connectable to the mixing device for
transmitting thereto the  received vocal signal and the generated harmony
signal con-  currently with each other so as to enable the mixing device
to acoustically reproduce the harmony chorus sound according  to the
transmitted harmony signal along with the live singing  sound and the
karaoke music sound. The inventive harmony adaptor apparatus further
comprises switch means manually switchable between a vocal mode and a
harmony mode for dis-  abling the harmony generating means under the vocal
mode so  as to transmit only the vocal signal to the mixing device and
otherwise for enabling the harmony generating means under  the harmony mode
so as to transmit also the harmony sig-  nal in addition to the vocal
signal. In such a case, the input means and the output means cooperate with
each other un- der the vocal mode for transmitting the received vocal
signal  as it is to the mixing device without changing an amplitude and a
frequency characteristic of the vocal signal. In a specific form, the input
means includes an amplifier for amplifying the  received vocal signal and
the output means includes an atten- uator for reciprocally attenuating the
amplified vocal signal so 



as to null an input/output gain of the vocal signal. The inven-  tive
harmony adaptor apparatus further comprises means for adjusting an
amplitude and a frequency characteristic of the          harmony signal
separately from the vocal signal.        BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic block diagram showing an embodi- ment of the
inventive karaoke music system which includes the inventive harmony
adaptor.      DETAILED DESCRIPTION OF THE INVENTION    Details of an
embodiment of a sound effect adaptor or har- mony adaptor according to the
present invention will now be described with reference to Figure 1. The
embodiment re- lates to a specific harmony adaptor employed in a network
karaoke music system which reproduces a karaoke music sound according to
MIDI (Musical Instrument Digital Interface) data distributed from a host
computer by a telecommunication net- work. Figure 1 illustrates the
inventive harmony adaptor us- able as an attachment to the karaoke music
system according to the present invention. In Figure 1, a pickup device or
pickup unit in the form of a microphone 1 picks up a live singing sound of
a karaoke singer, and converts the same into an electric vo- cal signal. A
harmony adaptor apparatus or harmony adaptor unit in the form of a sound
effect adaptor 2 is detachably con- nected between the microphone 1 and a
microphone terminal 3a of a mixing device or mixing unit in the form of a
mixing amplifier 3.    



The sound effect adaptor 2 is comprised of a microphone  amplifier 21, an
A/D (Analog/Digital) converter 22, a harmony  generator 23, an equalizer
24, a volume controller 25, a D/A  (Digital/Analog) converter 26, a pair of
switches 27L and 27R  to turn on/off the harmony effect, a pair of adders
28L and 28R, an attenuator 29, an adder 30, a MIDI interface 31, a  CPU 32,
a user interface 33, and a remote control receiver 34. The microphone
amplifier 21 amplifies the vocal signal received  through a microphone
input terminal 2a connectable to the  microphone 1 with a predetermined
gain. The vocal signal  amplified by the microphone amplifier 21 is
branched or divided  into an original sound line OS and a harmony
generation line HS.   In the harmony generation line HS, the A/D converter
22  converts the analog vocal signal fed from the microphone am- plifier 21
into a corresponding digital signal. The harmony  generator 23 functions as
harmony generating means to gener-  ate a harmony signal representative of
a harmony chorus sound musically harmonizing with the original live singing
sound un-  der the control of the CPU 32, by shifting a pitch of the
digital vocal signal fed from the A/D converter 22. The generated harmony
signal is divided into L (left) and R (right) channels,  and is then fed to
the equalizer 24. The equalizer 24 adjusts 



frequency characteristics of the L and R harmony signals under
5          the control of the CPU 32. The volume controller 25 adjusts
volume levels of the L and R harmony signals fed from the  equalizer 24
according to the control of the CPU 32. The D/A  converter 26 converts the
volume-controlled harmony signals  into corresponding analog signals. The
switches 27L and 27R  are controlled by the CPU 32 to turn on or off the
outputs of the D/A converter 26. In other words, the sound effect adaptor 2
can be switched between a harmony mode in which the har-  mony signals are
added to the vocal signal, and a vocal mode  in which the vocal signal is
outputted as it is without the har-  mony signal. The switches 27L and 27R
are turned off in the vocal mode, and otherwise turned on in the harmony
mode.    The adders 28L and 28R mix the L and R harmony signals  fed from
the D/A converter 26, respectively, with the L and  R vocal signals fed
from the original sound system OS. The attenuator 29 attenuates the mixed L
and R signals. The at-  tenuation level in the attenuator 29 is set to
cancel the gain of the microphone amplifier 21. For example, if the gain of
the microphone amplifier 21 is set to 10 dB, -10 dB is set for the gain
(attenuation) level of the attenuator 29. Thus, the in- 



put/output gain of the vocal signal becomes 0 dB. The L and R  output
signals of the attenuator 29 are lead to a pair of output  terminals 2b and
2c. Separately, the L and R output signals are mixed with each other by the
adder 30 and outputted from                                6          a
monaural output terminal 2d, which is detachably connected  to the input
terminal 3a of the mixing amplifier 3.   The MIDI interface 31 mediates
input/output data exchange  between the CPU 32 and an external storage
device such as a  hard disk drive which stores the MIDI data distributed
from the host computer. For example, if a harmony control data contained in
the MIDI data is inputted from a terminal 2e, the MIDI interface 31 sends
the data to the CPU 32. The harmony  control data contains a main melody
pattern which indicates  a melody line of the live singing sound, and a
chorus melody  pattern which designates a melody line of the harmony chorus
sound. The CPU 32 calculates a pitch difference between the main melody
pattern and the chorus melody pattern. The har-  mony generator 23 shifts a
pitch of the vocal signal according to the calculated pitch difference to
generate the harmony sig-  nal so that the harmony chorus sound is made
consonant with  



the live singing sound according to the harmony control data contained in
the MIDI data of a requested karaoke song.    The CPU 32 controls the whole
system of the sound effect  adaptor 2. The user interface 33 is comprised
of a key input  device and a display. Input information fed from the user
in-  terface 33 is sent to the CPU 32, and various messages from the  CPU
32 are displayed on the display of the user interface 33. The remote
control receiver 34 receives a light signal from a re-
7          mote controller operated by the user, and converts the received
light signal into an electric signal, which is sent to the CPU 32.  The CPU
32 controls the harmony generator 23 according to  the harmony control data
inputted through the MIDI interface 31. The CPU 32 also controls the
equalizer 24 and the volume controller 25 in response to the various input
information fed from the user interface 33 and the remote control receiver
34.   The mixing amplifier 3 is comprised of a microphone ampli-  fier 41,
an A/D converter 42, an echo generator 43, an adder 44, a D/A converter 45,
amplifiers 46L and 46R, adders 47L  and 47R, and amplifiers 48L and 48R.
The amplifier 41 am- plifies the composite vocal signal containing live
singing sound and the harmony chorus sound, received through the input ter-
minal 3a from the sound effect adaptor 2, by a predetermined  gain. The A/D
converter 42 converts the amplified composite 



vocal signal fed from the microphone amplifier 41 into a digital  signal.
The echo generator 43 produces echo components for the composite vocal
signal outputted from the A/D converter 42. The adder 44 mixes the echo
components with the com-  posite vocal signal fed from the A/D converter
42. The D/A converter 45 converts the digital signal fed from the adder 44
into an analog signal. The amplifiers 46L and 46R respectively  amplify the
L and R karaoke music signals fed from source in- put terminals 3b and 3c
by a predetermined gain. The karaoke          music signal is generated by
an external tone generator ac-  cording to the MIDI data distributed from
the host computer.  The adders 47L and 47R mix the echo-added composite
vocal signal fed from the D/A converter 45 and the karaoke music signal
with respect to the L and R channels. The amplifiers  48L and 48R further
amplify the mixed L and R signals to drive speakers SPL and SPR.    The
operation of the above described embodiment will be  explained hereunder.
The operation of the sound effect adap- tor 2 will be described with
respect to the two modes, which  are the harmony mode and the vocal mode.
When the karaoke singer starts to sing a karaoke song after commencing the
play- back of the MIDI data distributed from the host computer in  the
harmony mode, the live singing sound is picked up by the 



microphone 1, and is sent to the sound effect adaptor 2. In  the sound
effect adaptor 2, the vocal signal amplified by the microphone amplifier 21
branches into the original sound line OS and the harmony generation line
HS. No signal process-  ing is applied to the vocal signal branched into
the original  sound line OS, until the vocal signal is mixed with the har-
mony signal as described later. The vocal signal branched into  the harmony
generation line HS is converted into a digital sig- nal by the A/D
converter 22, and is then fed to the harmony generator 23. The harmony
generator 23 shifts the pitch of                               9
10  the vocal signal according to the harmony control data so as to produce
the L and R harmony signals. The generated har-  mony signals are
frequency-adjusted by the equalizer 24, and their volume is adjusted by the
volume controller 25. Finally the harmony signals are converted into the
analog signals by  the D/A converter 26.    In the harmony mode, the
switches 27L and 27R axe turned on so that the adders 28L and 28R mix the L
and R vocal signals fed from the original sound line OS, respectively, with
the generated L and R harmony signals. The mixed L and  R signals are
attenuated by the attenuator 29, and are then mixed with each other by the
adder 30 for transmission to the 



mixing amplifier 3 through the monaural output terminal 2d.   The mixing
amplifier 3 adds the echo components to the  harmonized composite vocal
signal, and then splits the monau-  ral signal into stereo signals. The
stereo signals of the L and R channels are respectively mixed with the L
and R karaoke music signals inputted from the source input terminals 3b and
3c by means of the adders 47L and 47R. The resulted stereo  signals axe
amplified by the amplifiers 48L and 48R, and are then acoustically
reproduced by the speakers SPL and SPR.     The vocal mode is explained
hereunder. In the vocal mode,  the switches 27L and 27R are turned off so
that the L and R vocal signals branched into the original sound line OS are
out-                               10          putted as they are without
accompanying the harmony signal.  The vocal signal inputted from the
terminal 2a is amplified by  the amplifier 21, and is then attenuated by
the attenuator 29 to the original volume level. Accordingly, the
input/output gain for the original vocal signal is 0 dB. The frequency
character- istic of the vocal signal is never modified in the vocal mode.
The original vocal signal fed to the mixing amplifier 3 is added with the
echo components and is then mixed with the karaoke  music signal. The mixed
signals are reproduced through the  speakers SPL and SPR as in case of the
harmony mode.  



As described above, the inventive harmony adaptor 2 is op- tionally usable
as an attachment to a karaoke apparatus which has a pickup device composed
of the microphone 1 for collect-  ing a live singing sound and converting
the same into a vocal signal, and a mixing device in the form of the mixing
amplifier  3 for mixing the vocal signal with a music signal representative
of a karaoke music sound and for acoustically reproducing the live singing
sound accompanied by the karaoke music sound according to the mixed ones of
the vocal signal and the music signal.. In the harmony adaptor 2, the input
means including the input terminal 2a is detachably connectable to the
micro- phone 1 for receiving therefrom the vocal signal. The harmony
generating means in the form of the harmony generator 23 gen- erates a
harmony signal which originates and separates from
12  the received vocal signal and which represents a harmony cho-  rus
sound made consonant with the live singing sound. The  output means
including the output terminal 2d is detachably  connectable to the mixing
amplifier 3 for transmitting thereto the received vocal signal and the
generated harmony signal con-  currently with each other so as to enable
the mixing amplifier 3  to acoustically reproduce the harmony chorus sound
according  to the transmitted harmony signal along with the live vocal
sound and the karaoke music sound. The harmony adaptor 2 



further includes switch means composed of the switches 27L  and 27R
switchable between the vocal mode and the harmony  mode for disabling the
harmony generator 23 under the vocal  mode so as to transmit only the vocal
signal to the mixing  amplifier 3 and otherwise for enabling the harmony
generator  23 under the harmony mode so as to transmit also the har-  mony
signal in addition to the vocal signal. The input means  including the
amplifier 21 and the output means including the attenuator 29 cooperate
with each other under the vocal mode for transmitting the received vocal
signal as it is to the mix-  ing amplifier 3 without changing an amplitude
and a frequency  characteristic of the vocal signal. In detail, the input
means in-  cludes the amplifier 21 for amplifying the received vocal signal
and the output means includes the attenuator 29 for recipro- cally
attenuating the amplified vocal signal so as to null the
12                                    13  input/output gain of the vocal
signal. Further, the harmony  adaptor 2 includes means composed of the
volume controller  25 and the equalizer 24 for adjusting an amplitude and a
fre- 



quency characteristic of the harmony signal separately from  the vocal
signal. The harmony generator 23 shifts a pitch of  the vocal signal to
modify the same into the harmony signal.    In the embodiment described
above, the harmony adaptor  2 is detachably connected between the
microphone 1 and the  mixing amplifier 3, so that the harmonizing facility
can be  added easily to the karaoke system using the already existing
mixing amplifier without replacement thereof. In the vocal  mode, the
input/output gain of the harmony adaptor 2 is set  to 0 dB and the
frequency characteristic of the vocal signal is never changed in the
harmony adaptor 2, so that it is possible  to derive the same vocal signal
characteristic as in the case  where the microphone 1 is connected directly
to the mixing  amplifier 3. The frequency characteristic and the volume
level of the harmony signal can be adjusted separately from the vocal
signal in the embodiment above, so that the harmonizing effect  added to
the vocal signal can be controlled according to the  user's preference.
In the embodiment above, the network karaoke apparatus  generates the
karaoke music accompaniment sound according to the MIDI data distributed
from the host computer. How-                               13    



14  ever, the present invention can be applied to another karaoke apparatus
in which the karaoke accompaniment sound is repro-  duced from LD (Laser
Disc), CD (Compact Disc) and so on.  In this arrangement, the harmony
control data can be provi-  sionally stored in a memory media such as a ROM
rather than  being distributed as the MIDI data.    As shown in the
foregoing, according to the invention, the  harmonizing facility can be
added easily to the karaoke system  without replacing the already existing
mixing amplifier. Ac-  cording to the invention, the mode switching means
switches between the vocal mode and the harmony mode. The in-  put/output
gain of the original vocal signal is set to 0 dB,  and the original vocal
signal is outputted without modifica-  tion of its frequency
characteristic. Consequently, in the vocal  mode, it is possible to derive
the same vocal signal characteris-  tic as in the case where the microphone
is connected directly to the mixing amplifier, and the mixing amplifier
does not need  to be adjusted with respect to its gain settings or tone
con-  trol settings. According to the invention, the adjusting means to
adjust the frequency characteristic and the volume level of  the harmony
signal is provided, so that it is possible to create 



a desired harmonizing effect suitable, for performance of the  karaoke
mixing amplifier, frequency response of the speaker, ambient characteristic
of a listening room and so on.                               14
15  What is claimed is:  1. A harmony adaptor apparatus optionally usable
as an at-  tachment to a karaoke apparatus which has a pickup device for
collecting a live singing sound and converting the same into a vocal
signal, and a mixing device for mixing the vocal signal  with a music
signal representative of a karaoke music sound  and for acoustically
reproducing the live singing sound accom-  panied by the karaoke music
sound according to the mixed ones  of the vocal signal and the music
signal, the harmony adaptor  apparatus comprising:    input means
detachably connectable to the pickup device for receiving therefrom the
vocal signal;   harmony generating means for generating a harmony signal
which originates and separates from the received vocal signal  and which
represents a harmony chorus sound made consonant  with the live singing
sound; and 



output means detachably connectable to the mixing device for transmitting
thereto the received vocal signal and the gen- erated harmony signal
concurrently with each other so as to  enable the mixing device to
acoustically reproduce the har- mony chorus sound according to the
transmitted harmony sig-  nal along with the live singing sound and the
karaoke music  sound. 2. A harmony adaptor apparatus according to claim 1,
further                                    16  comprising switch means
manually switchable between a vocal mode and a harmony mode for disabling
the harmony gener- ating means under the vocal mode so as to transmit only
the vocal signal to the mixing device and otherwise for enabling the
harmony generating means under the harmony mode so as to transmit also the
harmony signal in addition to the vocal signal. 3. A harmony adaptor
apparatus according to claim 2, wherein the input means and the output
means cooperate with each other under the vocal mode for transmitting the
received vo- cal signal as it is to the mixing device without changing an
amplitude and a frequency characteristic of the vocal signal. 4. A harmony
adaptor apparatus according to claim 1, wherein  the input means includes
an amplifier for amplifying the re- ceived vocal signal and the output
means includes an attenu- ator for reciprocally attenuating the amplified
vocal signal so  as to null an input/output gain of the vocal signal. 5. A
harmony adaptor apparatus according to claim 1, further comprising means
for adjusting an amplitude and a frequency characteristic of the harmony
signal separately from the vocal signal. 



6. A harmony adaptor apparatus according to claim 1, wherein the harmony
generating means comprises means for shifting a pitch of the vocal signal
to modify the same into the harmony                               16
17  signal. 7. A karaoke music system comprising:    a pickup unit for
collecting a live singing sound and con-  verting the same into a vocal
signal;    a mixing unit comprising an input terminal connectable to  the
pickup unit for receiving therefrom the vocal signal, means for mixing the
vocal signal with a music signal representative of  a karaoke music sound,
and means for acoustically reproducing  the live singing sound accompanied
by the karaoke music sound  according to the mixed ones of the vocal signal
and the music  signal; and    a harmony adaptor unit comprising an input
terminal con-  nectable in place of the mixing device to the pickup unit
for  receiving therefrom the vocal signal, means for generating a  harmony
signal which originates and separates from the re-  ceived vocal signal and
which represents a harmony chorus 



sound made consonant with the live singing sound, and an  output terminal
connectable in place of the pickup device to  the input terminal of the
mixing unit for transmitting thereto  the received vocal signal and the
generated harmony signal concurrently with each other so as to enable the
mixing unit  to acoustically reproduce the harmony chorus sound according
to the transmitted harmony signal along with the live singing  sound and
the karaoke music sound.                               17
18  8. A karaoke music system according to claim 7, wherein  the harmony
adaptor unit comprises an attachment detach-  ably connectable between the
pickup unit and the mixing unit  for creating the harmony chorus sound
without changing the  mixing unit.        
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