1 + EFFECT ADAPTOR ATTACHABLE TO KARAOKE MACHI NE HA
'CHORUS : BACKGROUND OF THE | NVENTI ON The %&m egt i on
relates to a sound effect adaptor which can be suitabl

used
attgesiment to a karaoke apparatus. There is a conventlona'l’l %)
systemwhich nixes a live singing sount picked up by a mi cropho %
karaoke nusic sound containing a main nelody part and an accorrpa- ni medt

part, and whi ch BEFRAPADAPTOR WITAGHABDEITO KieREEOKere is a

new kar aoke system (not the pr| or art but the prior work) which generates
a harnmony chorus s (EREE‘% R gi ng sound.
The new kar aoke syyem navi ng such a arEm)P%?‘zl ng #\gg?qg%gjr%rl ses a

m xing anplifier to m x a vocal signal representative of the live singing
sound with a nusic signal representative of the karaoke nusic sound. The

m xi ng anplifier also acconmodates therein a harnonizing effector such as a
pitch shifter to generate a harnony signal to be mxed with the vocal

si gnal . In the prio PN A Nf‘? s required in the
conventional karaoke M;ﬁﬂa@ﬁ. Lﬁ;Ef‘j.gLa. ]-’UN'UTV any harnoni zi ng
facility, the mxing anplifier of the karaoke apparatus should be repl aced

by anot her m xi anplifiger ac-
Y "Phé P 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 representativé 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-
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comrodati ng therein a harnoni zing effector. Accordingly, the old mxing
anplifier is wasted since the sane is replaced by the new m xing
' SUMVARY OF THE | NVENTI ON The purpose of the
present invention is to provide a sound effect adaptor or a harnony

‘amplifier.

adaptor with which the harno-

kar aoke systemin conbination with the existing mxing anplifier wt

Mventive | halhoRpodaing: r%%iv?ﬁ%‘*?@%%ﬁﬁ%%ﬁ%&ﬁs%%é&éﬁﬂwéﬁ%%ih-
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ment to a kar
si ngi ng sound

nizing facility can be added easily to the

hout
he

alive
ng

device for mxing the vocal sigpnal wth a nusic signal representative of a
theunewamixing ampltiercal |y reproducing the |ive singing sound

kar aoke music
accom pani ed

the vocal signal and the nusic si
conpri ses input nmeans detStiMbI

by the karaoke music sound according to the m xed ones
gnal . The har non
qlle 1o VN

receiving therefromthe vocal si gal, harny generating neans for
generating a harnony signal which originates and separates fromthe

recei ved vocal sThepugpods

conso-

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 convertiﬁg 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-

of

adap-_ tor apparatus
di@Rup device for -

shifcth e quresenttiaventimmimyocprovidesawuimdde



2 3 nant with the live singing sound,
and output nmeans detachably connectable to the m xing device for
Transmtting thereto the received vocal signal and the generated harnony
signal con- currently with each other so as to enable the m xing device
to acoustically reproduce the harnony chorus sound according to the
transmtted harnony signal along with the live singing sound and the

kar aoke musi c_sound. , The j.nventive har nmony t f . r

(r:]orrpri ses ZWI ?ﬁﬂ%r%‘&hstrh%hﬁrslql?g% FBH%@I’@@?%%@B%@%&% ea’ygg a
arnony node for dis- . apli t he. har pon nerati ng..hean n he vocal
m)ﬂe so as teORREFakle &Itﬁgt%xb%ﬁvs‘?éﬁﬁF {TEDSHIHTG E&gﬁgﬁé‘ €and

ot herwi se for enabling the harnony generatin aps under .the, harnony node
S0 asI to tran‘s&ﬁQlVﬁdsﬁoﬁgeS@ﬁgwdnge gmrgatggaﬁ&m%}y SERAL OBk al Y
signal. In such a case, the input_ neans and the output ngaps cooperate with
each ot her uneunkentiyiewiide gacko ohevrsa wentei enahle ﬁﬁ@ PHEHLE ‘glﬁ@al

signal as it is to the mxing device without changing an anplitude and a
frequency chat@eiceussidadlyofeptoduce shedigrmony charupeoundcaceondinghe i nput

nmeans includes an anplifier for anplifying the received vocal signal and
the out put neghpshiengiditienittedahasmoniasigndloalorss ivithcthé Yivat sirgiag ng t he

anplified vocal signal so
sound and the karaoke music sound. The inventive harmony
adaptor apparatus further cc;mprises 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



as to null an input/output gain of the vocal signal. The inven- tive

har nrony adaptor apparatus further conprises neans for adjusting an

‘anmpl i tude and a frequency characteristic of the har nmony si gnal
separately fromthe vocal signal. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 is a schematic bl ock di agram showi ng an enbodi - nent of the

I nventive karaoke nusic system which includes the inventive harnony

adapt or. DETAI LED. DESCRI PTI THE 1 NV Details of an
enbodi ment of RATIIATRG SR @gﬁg@%‘eéy%spnh&i@ ﬁg‘%—%?‘os;\imbr according to the

present invention will now be described with reference to Figure 1. The

embodi ment re- | at ey peper HESGRIPMONOREHBDERAWIRGSN a net vork
kar aoke musi c syst aoke nusic sound according to
M DI (Musical Instrunent Digital Interface) data distributed froma host

conputer by a tqhg N5 CRiscRBnitic Meck: didgtara showingtameesbbde

I nventive harnony ~“adaptor us- able as an attachnent to the karaoke nusic

Syt em accor digyd B 8 iBVRRRHVe IHEGd Husi/iioHs Siicieintinae iRy ce o

pi ckup unit in ormo mcro 1 picks up a live singing sound of
har mony - adapt BV BaF ARy el atapt or nit in the formof a sound
effect adaptor 2 is detachably con- nected between the mcrophone 1 and a
e i 1 o "PEIARED DESCRIPTRONOF THE INVENTION form of @
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.



Thes sound effect adaptor 2 is conprised of a mcrophone anplifier 21, an
A'D (Analog/Digital) converter 22, a harnony generator 23, an equalizer
24, a volume controller 25, a DA (Digital/Anal og) converter 26, a pair of
switches 27L and 27R to turn on/off the harnony effect, a pair of adders
28L and 28R, an attenuator 29, an adder530, a MDI interface 31, a CPU 32,
a user interface 33, and a renote control receiver 34. The m crophone

L v R TSR SR B L e
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e
sound un- deto tthurnc omt/off the héemcmy :ﬂf,eq&s &mairiw‘gaél grsgiéIq} ande
digital vocal signal fed fromthe A/D converter 22. The generated harnony
e oy et s e aa sl T
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 microphoné 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



fregquency characteristics of the L and R harnony signal s under

S the control of the CPU 32. The volune controller 25 adjusts
‘volune levels of the L and R harnony signals fed fromthe equalizer 24
according to the control of the CPU 32. The DA converter 26 converts the
vol une-control |l ed harnony signals intoécorrespondi ng anal og signals. The
switches 27L and 27R are controlled by the CPU 32 to turn on or off the

out put s of t hey D/, GORY et A 28PTS T30t N YRl CBGSOHBE 8 behspdlapt or 2

gggegetgmiaghvo pethieeh mony  node "i'n mhl_ e har- ~ nony signals are
outputted as foq@%;&%ﬁiof&geﬁy %%W%I&?g}wafég\?f?%ﬁ%@% I&paﬁ:j I2§R
mode. | The 8EBHgeBAL BRAOBHRETS DRCCRILER Kk tHE hany SPorChe DYAL T r om
From the ol goaavesinaospenurasthe o eheriaigplisd BAFGHAT SIBORE m xed L
and R signals. The at- tenuation level in the attenuator 29 is set to
cancel the gaimtorhespondinghemalogmighals. The pwritexenpld; and 26R gain of
the m crophone anplifier 21 is set to 10 dB, -10 dB is set for the gain
(attenuation) areu®inteblliedebst tlen GPY 329to Tows, onhher bff the outputs o?

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 signa,I/s 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



putfoutput gain of the vocal signal becomes 0 dB. The L and R output
Si gnals of the attenuator 29 are lead to a pair of output termnals 2b and
2c. Separately, the L and R output signals are m xed with each other by the

adder 30 and outputted from- 6 a
nmonaural output termnal 2d, which is detachably connected to the input
termnal 3a of the mxing anplifier 3. The M DI interface 31 nedi ates

éQS e sueh. o& mongital Attt BER AL HiCR R ARhARLE R HBHRTD |
romthe host, c uter., For examle,,1{f a harnony CpRLL data contained in
tEe (I\j/IDI dat at]q’ 3gi%nlﬁ{the§e¥IFngﬁe¢mhﬁlm%{ng ﬁ’éﬂRﬁﬁFr%terface 31 sends
the data to the U_3 The d ' '

battern which | Ao MIDT iRtemRsas | meciabes HOWH (s Srih At xthandha o
Cound. The_ Clbebaecal the ARY S3madiamanerant loragmdavicm SHEAATE ody
sound. e ec [ FaaL e od
pattern and the chorus nelody pattern. The har- nony generator 23 shi %lts a
pitch of the haedl dikgdaiveasoichi stprtes thhe MADJudateddistributeids feomance to

generate the harnony sig- nal so that the harnmony chorus sound is made
consonant W tfhe 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 patfern 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-



theslive singing sound according to the harnony control data contained in
the M DI data of a requested karaoke song. The CPU 32 controls the whole
'system of the sound effect adaptor 2. The user interface 33 is conprised
of a key input device and a display. Input information fed fromthe user
in- terface 33 is sent to the CPU 32, gnd various nessages fromthe CPU
32 are displayed on the display of the user interface 33. The renpte

control receiver, 34 recejves a li hana r - :

7 ot e Iqei %B%Faafteg]ggxalh%h%é?};eaﬁm gﬂ%&%ﬁ/g’l? TeeRived. coi ved

i ght signal j.n an electric sigpal, .whigch is,sent tp t 266 The CPU
32 controls t ghgzﬁl% I%épa(?slﬁlggrﬁ Séﬁ%@f’d‘fvhéd?éss?ﬂgtﬂ%ﬁ@oﬁzr ol data
i nputted through the M DI interface 31. The CPU 32 als contral.s t he

equal i zer 24 (RU, 32usentenis idie PRORY, FRRYHOE 52% aGeOTEIRE I i nput

information fed fromthe user interface 33 and the remte control receiver

34.  The ni xtlng hmmphohjyerorttriod dedapmpasdedf throvigh thadd Dhinterface er 41,

an A/D converter 42, an echo generator 43, an adder 44, a D/ A converter 45,

anpl i fiers 4681anbhé@BP @R aisct¢bntrold thitReqaatizem4 andr thel&olamk 48R.
The anplifier 41 am plifies the conposite vocal signal containing |live

el 38 one e R erT et Dot e o T ehet e ned gl h The A/ D
converter 42 gOiNefRe vsee iatBtfalcee33 SRIPeRk! Rmote 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 eého 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



vocal signal fed fromthe m crophone anplifier 41 into a digital signal.
The echo generator 43 produces echo conponents for the conposite vocal
signal outputted fromthe A/D converter 42. The adder 44 mixes the echo
conponents with the com posite vocal signal fed fromthe A/ D converter
42. The D/ A converter 45 converts the dggital signal fed fromthe adder 44
into an anal og signal. The anplifiers 46L and 46R respectively anplify the

L and R kar aoke sj.c_shopal s f sQur LN ] and 3c
by a pr edelt ermq'ﬁgg %lgnrsﬁﬂ i%hgzﬁgf%%%% o e%&e?rﬁg'} @H&%%ﬁﬁghgg%—at ed by
an external tone %en r gt.or 5 %rdin Lot M_DI da% [ | d from
t he host corrpﬁ?%‘il. g %3%@?‘21&%%%&%%&%% té]c%i}- ﬁg&%’&iﬁb f))'s'i te
vocal signal d frwt%ﬁ%aﬁﬁrter 45 and tl@k raoke si?ﬁéi gnal
vvitlh ;espﬁct t %ﬁél erg §¥113‘Tﬁbea¢ﬁgl(?‘1ai C@mpﬁgﬁe&@?@]urther
anpl i the mxed L and R signals to drive speak SP d SPR ., Th
operatiyon of smdbfmlefmtﬁﬁeﬁ/eﬁmm\lfﬁg‘ﬁer \Fr)ﬂi5| H%l%ﬁthéx AT m‘éﬁlé?undgr.
The operation of the sound effect adap- tor 2 will be described with

respect to thsignal wmitlesespeictto she LhandaRnchanmels abbetaeplifierrs node.

When t he karaoke singer starts to sing a karaoke song after commencing the
pl ay- back of 4Blie aMd 48Rt furdhei radplefy themdiedhbsancbBuignals ta he

har mony node,- the |live singing sound is picked up by the
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 distril.outed 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



m crophone 1, and is sent to the sound effect adaptor 2. In the sound

ef fect adaptor 2, the vocal signal anplified by the m crophone anplifier 21
branches into the original sound Iine OS and the harnony generation |ine
HS. No signal process- ing is applied to the vocal signal branched into
the original sound line OGS, until the ygcal signal is mxed with the har-
nony signal as described |later. The vocal signal branched into the harnony

donverter 22 e vPEal REpALACEarilEs o HonyRyaRbfy: BRho dakeie asny
generator 23 shifts.the pit

h of .
10 the vocal & BRAAUSEC %&h&‘?\doﬂ Ib@rﬁ%?%ns}ggé}ﬁ'rg‘lhedgfege%t%fg}}a(')r'produce

the L and R harnony signals. The generated har- ny sigpals e
frequency- adj USOBY BIERHAE kR 3@1&n%&,&ddﬁat@<iwémt | eer 1§eléﬂ:s%é by the
vol une controller 25. Finally the harnony signals are converted into the
anal og si gnal shejr wdlanie As adjustedrbpahe volwmeneontrelery 26odkinaly

swi tches 27L and 27R axe turned on so that the adders 28L and 28R mx the L
and R vocal sitjraharbednfrsignale arei gomeérteduntd the aalogspemalsvbyy, with
the generated L and R harnmony signals. The mxed L and R signals are
attenuat ed by M@D;Ae&g@{,@ftez%ﬁ,and are then m xed with each other by the
adder 30 for transmission to the

In the harmony mode, the switches 27L and 27R are 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
3¢ by means of the adders 47L and 47R. The resulted stereo
signals are amplified by the amplifiers 48L and 48R, and &re
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-
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m xtng anplifier 3 through the nonaural output termnal 2d. The m xi ng
anplifier 3 adds the echo conponents to the harnonized conposite voca
signal, and then splits the nonau- ral signal into stereo signals. The
stereo signals of the L and R channels are respectively mxed with the L
and R karaoke nusic signals inputted fnamthe source input termnals 3b and
3c by neans of the adders 47L and 47R. The resulted stereo signals axe

anplified by th | f4.ers..48] . 1AGQUSEL.C

r epr oduced bybtlﬁgggggééaﬁfé& %a%éﬂgoqéé%@mﬂﬁg#ﬁl\%ggg o ’ff&léguhg %Lﬁg%]%%’l ned
hereunder. | nqthe_vocal .no t he i tchgs 27L an 7R are tuyrn of f so
that the L and-B€ VOC Ség%grﬁi@ﬁp%ﬁﬁ iﬁ}eo%?lﬂfgl%g]l éf“ﬁﬁla@@ﬁrﬁfcﬁ e OS are
out - . ) 10 utted t hey are w thout
accompanyi ng the ampiigr 21 qaad is thea aieanated Eﬁﬁ@&i@%ﬂf%?@t%
termnal 2a is anplified b the anplifier_ 21, and i;s then attenuated by
the att enuat otheooniginak velumientavelolAneondingly, Hee dnpusdpytpuhegain

i nput/output gain for the original vocal signal is 0 dB. The frequency
character- isfor the otiginakabcal gignal & OedBt ‘Thediffequencytdemramtet- node.
The original vocal signal fed to the mxing anplifier 3 is added wth the
echo conponenistiarsf thetweenlnsigechlvist hevoe riadifbed inmbhecvecginahodéhe m xed
signals are reproduced through the speakers SPL and SPR as in case of the

harmony node. 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
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As descri bed above, the inventive harnony adaptor 2 is op- tionally usable
as an attachnent to a karaoke apparatus which has a pickup device conposed
of the mcrophone 1 for collect- 1ing alive singing sound and converting
“the sane into a vocal signal, and a m xing device in the formof the mxing
anplifier 3 for mxing the vocal signalawith a nusic signal representative
of a karaoke nusic sound and for acoustically reproducing the |live singing

sound acconpanpjed by.the karaoke Si G SQuU accordi ti0_the m x ones of
The vocal of oRbF Testiver videl Sienghand WRIEE RERBERAY it BrYL BBre F hou
means including the ipnput fermnal 2a is,,detachably. cannect abl.e t he

T oro- phone TOs orouR oAds CORSPBARGTHE Ve HEnE SRBar s
generating means in the formof_ the harnony generatoi %ﬁ.gﬁp- e aﬁfs a

har nony si gnabukpudnmeang meladiagdthe partpuds termpmal 2d 1s detachably

12 the received vocal signal and which represents a harnmony cho- rus
sound made cocenmactabie hotthe mixengi amiplifiendrfor tHansmoittng thezato
including the output termnal 2d is detachably connectable to the m xing

anplifier 3 fghetreaabrad vbosl siperadtamd bhe peperaedd teaahonygighahodnt he
generated harnony signal con- ~currently wth each other so as to enable

the m xing anmgyirfétly3wiflp eaeRihesald ds ﬂ:@%ﬂtﬁbl‘éethé]ﬁﬁ&@ﬁgﬁtlmﬁifmw' sound
e Vv

according to the transmtted harnony signal along with t e vocal

sound and the 153 QAKRiCRIE) Teprblice B RariNy ¥R U8 'sotind 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 signa,l; 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 attenua;ting the amplified vocal signal so as to null the

12



further includes swtch neans conposed of the switches 27L and 27R

swi t chabl e between the vocal node and the harnony node for disabling the
harnony generator 23 under the vocal nobde so as to transmt only the vocal
signal to the mxing anplifier 3 and otherw se for enabling the harnony
generator 23 under the harnony node sg®s to transmt also the har- nony
signal in addition to the vocal signal. The input neans including the

anplifier 21 and e _put put .nea i ncl udi ng_t he t ate
with each ot thBﬁZ%PgPHE %%Pp%ﬁe"?ﬁgﬂ F%é}?gm ﬁ’%ﬁg&ghgﬁ? ggaéﬁiggﬁ vocal
signal as it is to the.mx-., ing anplifier 3 .wthout changin n l'i tude
and a frequenéaa%ﬁﬁridp@)r‘il@ﬁ Jgﬁwngt@%@éﬁds?gﬁﬁp. ve IHgtﬁgﬁl?rql i nput
means in- cludes the anplifjer 21 for anpljfying the.receivedq vgcal signal
and the out puldnaadsthe equadizernd {or adjastng arx amPhEuéﬁoan B [e- °
attenuating the anplified vocal signal so as to null_the

12 quency characteristic of therBaringny /sigmplisseparately fremyvocal

signal. Further, the harnony adaptor 2 includes neans conposed of the
vol ume controkhervo@d siphdlheTéeubbirasony? Ldmmrabdi B3 ishiftara pipchtefie and a

e the vocal signal to modify the same into the harmony signal.

- In the embodiment described above, the harmony édaptor
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 leV_'el'
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



guency characteristic of the harnony signal separately from the voca
signal. The harnony generator 23 shifts a pitch of the vocal signal to
hodi fy the same into the harnony signal. In the enbodi nent descri bed
above, the harnony adaptor 2 is detachably connected between the

m crophone 1 and the mxing anplifier B4 so that the harnonizing facility
can be added easily to the karaoke systemusing the already existing

X100 S | Wy ol SR SRS, LT b o BBkt
har nony. adapt GPRATALSS REPhiED tBeJeaaOicAc Ry REt PR 80 SIS BBIP o1 gna
o the. m xi ng el Aremy 189 (iasar; BisehcG 1o rA aBtRAcs Digch g e 0Bt une.
| evel of the harnpny signal can be adjusted separately fromthe vocal
si gnal in theloanbhis acrangement, $het harmony contoal datg eancke praided to
t he vocal signal can be controlled according to the wuser's preference.
In the enbodi siomalpmsteredha aahendrykmediccsag asad BO Merattwerethame
kar aoke musi ¢ acconpani nent sound according to the MDI data distributed
from the host bingudsstribitted as the MIDI data. 13
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 efféct suitable for performance of the

karaoke mixing a.mpliﬁer, frequency response of the speaker,

ambient characteristic of a listening room and so on.

14



14 -ever, the present invention can be applied to anot hﬁr_—le&ms
I n which the karaoke acconpani nent sound is repro- duc \‘ M“\ :
Disc), CD (Conpact Disc) and so on. In this arrangenenf\mmmg .

control data can be provi- sionally stored in a nmenory . la such as a ROM

rather than being distributed as the MD dat a. As shown in the
foregoing, according to the invention, the harnonizing facility can be

added easily WA I&agﬁﬂ system w thout replacing the al ready existing
m xi ng anpl iflerépis- corégilﬁg to the invention, the node sw tching neans

sw t ches bet ween, the. vocal de and th ) I R out put
gain of the ori g[?‘ PIIAREH agfaéﬁ;glr @gﬁgﬁ@pﬁ%&%wgn%gﬁt@g g’?iagl?#a_ vocal
signal is outputted wi thout nodifica- . tion,of kts freguency .
characteri st i@ctb@}ﬁ 0 W?Dﬁﬁ E’tHIéa’i?d'@éIWhﬁ%b,a'si% Rl(%]k s‘i?‘ﬂpg 05 derive
t he same vocal signal characteris- tic as,in the case,where the m crophone
i s connected @R ng a divesingirgnspang) and Gonverging, hﬁ\%@& Pfier
does not need to be adjusted with respect to its gain settings, or tone
con- trol sevocalgsignedsamil iy mixingedewieenfonmixing bhg U%Q¢£gsh@a‘ﬂs to
adj ust the frequency characteristic and the volume Ievel of A the harnony
signal is prowitleds mmusihaignal reppesesithtive of ca deraoke 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

15



a desired harnoni zing effect suitable, for performance of the Kkaraoke
m xi ng anplifier, frequency response of the speaker, fanbl ent characteristic

of a listening roomand so on. Iu l”“l l'l" Ill JIII
15 What is clainmed is: 1. A harnony adaptor apparatu

as an at- tachnent to a karaoke apparédtais which has a p| ckup deVi ce for
collecting a live si ngl ng sound and converting the sane into a vocal

signal, and a_ m xin VIG ormX|n t hg_vocal ;siignal ., W t i C
Sional v opr eceutiat nitet Phemhd ridnb ARy RNt %?ﬁfﬂ??efa%%%@ﬁa‘éﬁ?ilj
reproducing the Live singing sound t,he karaoke nusic
sound accordlﬁbortl1 %&5@@ ORE ST e?%d}ggghn& & DaLTHONY - SRRET
signal, the harm)ny adaptor , apparatu rising I nput

det achabl y codbidg Apeans smnder sﬁe kwéemcge 56r a% é@etmnﬁjnm@niyrf&m t he
vocal " signal; har mony generatl ng neans for generating a harrmnimlgnal
whi ch ori gi naveeahsignabipathe mixing ideviee sind dotharavisei fpraenaktingi ch

represents a harnony chorus sound made consonant wth the live singing
sound; and 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 /.outpu‘t 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
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out put nmeans detachably connectable to-the m xing device for transmtting

thereto the received vocal signal and the gen- erated harmny—stghal—
concurrently with each other so as to enable the m xi na ﬂml
o I

acoustically reproduce the har- nony chorus sound accor H’Btlmullmulll
transmtted harnony sig- nal along witlvthe |ive singingssaun ~a
karaoke nmusic sound. 2. A harnony adaptor apparatus according to claiml,.

further . 16 conprising switch neans

manual |y sw t%‘ﬂé‘@rle bet ween a vocal node and a harnony node for disabling

t he harnony gﬁne 1 atia}% nmeans under the vgcal node so as to transmt only
alt

the vocal sig RIARLCIYHG SYSL¢ T COMPEP I Wi se for enabling the

har nrony generati ng.neans upder the, hatnony ,node.so. as to tyansyrit also the
har mony signal i@n PAGEYP| BAL gog r@‘immgﬁ&hﬁq SIBgIng ﬁ&%?nefg]é:&lb'r
apparatus according to claim2, wherein the input nmeans and the out put
nmeans cooper avertinghthesamse peto anveeak BgNAlcal node for transmitti ng the
received vo- cal signal as it is to the nmixing device w thout changing an
anpl i tude and ad nexgingcynitheomprsing an oipuhdevouanl siogmectable Aohar nony
adaptor apparatus according to claim1, wherein the input neans includes
an anplifier §loé pidkhpfwhitofdriredetvimetherefronatheingall sigdal,meamsput

means includes an attenu- ator for reciprocally attenuating the anplified

vocal signal ﬁﬁnﬁ&iﬁgtﬁ@h}o@m digﬁzﬂ Ak RUEEE Bi@hal Fepregeatativerst . 5. A
har nrony adaptor apparatus accordrng to claim1, further conprising neans

90 411 S S APl SRSl ing Y
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.
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6. A harnony adaptor apparatus according to claim1, wherein-the harnony

© generating neans conprises neans for shifting a pitch of si gnal
to nodify the sane into the harnony 1 ﬂmnﬂ "lml”m
17 signal. 7. A karaoke mnusic system conpri sing: a pi c i

collecting a live singing sound and contg verting the same into a vocal

si gnal ; a mxing unit conprising an.input termnal connectable to the
pi ckup unit fgr rgceivi t r :SJ I %%ﬁn f X ng the
vocal signal &/rt a%ﬁ‘&“sges*}ggé{: %éptﬁeg@e%%@%l?gggg gl ar a?)ke‘mr}ﬁg%féi sound,
and neans for acoustically reproduci.ng the.live_singi souyn npani ed
by the kar aok&ﬁﬁﬁﬁﬁ%&daﬁ r SOl GPOPIES SR Q@dagﬂ%élg%’fe%[%hge@%@gl si gnal
and the nusic i gnal; an har ~adaptor unit ri si.ng an.j nput

~ ternminal con- abiﬁ(ﬁ%@tia%lﬁlbfg@v@%é B¢ Rguﬁéti/?@é E%ngtrﬂglﬁ%c\%{}bt uni t

. for receiving therefromthe vocal signal, neans for generating a. harnony
" signal which tor greatiag she kapmoagechorum saind ewitheut ehanging ®ignal and

whi ch represents a harnony chorus
mixing unit.
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sound made consonant with the live singing sound, and an output term nal
connectabl e i.n place of the pickup device to the input termnal of the
-mxing unit for transmtting thereto the received vocal signal and the
generated harmony signal concurrently with each other so as to enable the
m xing unit to acoustically reproducelPhe harnony chorus sound according

to the transmtted harnmony signal along with the |ive singin sound and
the karaoke nusi c BEBFRCT ADAPTOR ATTACHABLE TO KARAOKE
18 8. A karaoke mnusic system according to claim7, wherein the harnony

adaptor unit conpri S¢fA GHENETIOCREATE HARMQNY¥nCHORUS bet ween t he
pi ckup unit and the mxing unit for creating the harnony chorus sound
wi t hout changing the mxing unit.

ABSTRACT

A harmony adaptor is optionally usable as an attachment 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 fbr 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. The harmony adaptor is detachably connectable to
the pickup device for receiving therefrom the vocal signal. The
harmony adaptor generates 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.
The harmony adaptor is detachably connectable to the mixing
device for transmitting thereto the received vocal signal and the
generated harmony signal éoncurrently 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. (Figure
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