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The present invention relates to a chorus effect creating ap-
paratus suitable for use in, for example, a karaoke machine.

As is known in the field of the karaoke or the like, various
chorus effect 'crea.ting apparatuses have been developed which
automatically create an artificial chorus sound formed in con-
sonance with a singing voice (hereinafter, referred to as “vocal
sound”) inputted through a microphone, so that the chorus
sound can be mixed to the vocal sound.

For example, in one type of the chorus effect creating ap-
paratus, chorus data is recorded in advance by sampling a
model chorus sound according to ADPCM (Adaptive Differ-
ential Pulse Code Modulation). The chorus sound is created
by reproducing the recorded data to accompany a live vocal
sound collected through a microphone.

The applicant has proposed another type of the chorus ef-
fect creating apparatus in Japanese Patent Application No. 7-
16181. In this apparatus, by shifting a pitch of a live vocal

sound inputted through a microphone, a chorus sound corre-
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SUMMARY OF THE INVENTION

The present invention has been made under such a back-
ground and has an object to provide a chorus effect creating
apparatus which can achieve a chorus effect full of reality and
presence better simulating actual chorus performance.

According to the invention, a chorus apparatus for creating
an artificial chorus sound in parallel to a live vocal sound com-
prises a pickup device that collects a live vocal sound and that
converts the collected live vocal sound into a corresponding
vocal sound signal, a generator device that generates a cho-
rus sound signal representative of an artificial chorus sound in
synchronization with the vocal sound signal, and a plurality of
output devices installed separately from each other to define
different sound sources, one of the output devices receiving the

vocal sound signal and acoustically reproducing therefrom the



ing atime interval equal to one pulse repe- ing periodically recurring
signals, conpris- tition period of the radar system This ing
the steps of storing in digital formthe series recurs periodically
at the pulse repeti- representations of said signals as digital data, 65
tion frequency, of the radar system Super- f eedi ng back and
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representation)igé vedal @@lﬁhé,d!aﬁﬁi layiJthesr 6f BHe output deviced §€§ei'v§n% random
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width of a raddevivekersteive the respective chorus sound signals separately

from each other to concurrently reproduce the multiple parts
of the artificial chorus sound.

In one form, the generator device processes the vocal sound
signal to modify the same into the chorus sound signal so that
the artificial chorus sound depends on and originates from the
live vocal sound.

Specifically, the generator device comprises a memory that
stores a main melody data representative of a main melody
pattern of the live vocal sound and a chorus melody data rep-
resentative of a chorus melody pattern of the artificial chorus
sound, a pitch difference calculator that sequentially retrieves
the main melody data and the chorus melody data from the
memory in synchronization with progression of the live vocal
sound and that calculates a pitch difference between the main

melody pattern and the chorus melody pattern according to
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In another form, the generator device comprises a data source
that provides a waveform data sampled from a model chorus
sound, and a decoder that sequentially receives the waveform
data and that decodes the waveform data to generate the cho-
rus sound signal so that the artificial chorus sound is repro-

duced in the form of the model chorus sound which is indepen-

dent from the live vocal sound.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram showing one embodiment of the
present invention.
Figure 2 is a block diagram showing detailed structure of

the inventive apparatus.
I P 1

Hereinbelow, a preferred embodiment of the present inven-
tion will be described with reference to the drawings. Fig. 1 is
a block diagram showing one embodiment of the present inven-
tion. In this-embodiment, a chorus effect creating apparatus

according to the present invention is arranged in the form of a



trated a radar antenna 20 having an antenna nals which are stored as a sum

in the recir- pattern or beamwi dth 22. For purposes of culating | oop,
that is, as a sumof the num expl anation the antenna pattern 22 is
sub- ber of integrations. The factors determ n- di vided into range
bins 1-10. The radar ing the. nunber of3target signal returns has 5

transmtter emts a high energy, high fre- been described previously with
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pul'se, there IgFatnmYerdiRg camoapinsignak né aivpeall spwn soollecte by
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recurring sigralpickup deaice syolpes aamjeropbonei into whiconrésponding vi deo

signals) representative of the target- vi deo signal giving target

range i nf or me-digitefllsighall diteovoeslisosndrsignabogdphitbed fram the A/D
converter 1 is divided into a main vocal system MS and a chorus
system CS. '

First, in the main vocal system MS, an echo adder 2 is pro-
vided for adding an echo component to the vocal sound signal
outputted from the A/D converter 1. A D/A converter 3 is
connected for converting the vocal sound signal added with the
foregoing echo component into a corresponding analog signal.
Further, a mixing amplifier 4 is provided for mixing the vocal
sound signal fed through the D/A converter 3 with a source sig-
nal representative of a karaoke accompaniment or else fed from
a later-described source system SS. Then, the mixing amplifier
4 outputs the mixed signals to a pair of left and right channels.
Next, power ;mpliﬁers 5L and 5R are provided for the left and
right channels, respectively, which émplify the outputs of the

mixing amplifier 4 for the corresponding channels. Further,

main vocal outputting speakers SPL and SPR are provided



tion. (of Figure 1) are converted
ipto digital re- 20 Many pul ses are usually returned from a
presentations by the anal og-to-digital (AAD) 85 particul ar target on
each radar scan and converter 30. The main conmponent of the such
pul ses can be used to inprove detec- ingegrator is the digital storing
nmeans 24 tion. The nunber of pulses returned from which nmay be, by
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transmtted detection probability is achieved. pul ses). The
storing neans aepustically sepsoducing thegwealsound from the aadadsoudichgr am
of and delays the digital data included therein the general structure
of an integratgignat.cord- for one period of the periodically recurring 35
ing to the present invention. The integrator signals. conprises a
digital storing MNwes tBé chdwus systerh @Sswilldbé asxplainedesA diltexm@ apation

provided for removing unnecessary frequency components such

as a noise from the vocal sound signal outputted from the A/D

converter 1. The vocal sound signal outputted from the filter

6 is divided into a multiple channels of the chorus system CS.

In this embodiment, the multiple channels are assigned to four

chorus parts of the chorus sound.

Pitch converters PT1-PT4 are provided for producing cho-

rus sounds of the respective parts. The pitch converters PT1-

PT4 shift a pitch (frequency) of the vocal sound signal by pre-

determined degrees, respectively, for producing chorus sounds

of the respective parts in consonance with the inputted vocal

sound. The pitch converters PT1-PT4 output the differently

pitch-shifted vocal sound signals as chorus sound signals. The

pitch shift amounts in the pitch converters PT1-PT4 are con-

trolled by a CPU 7. Thus, the pitch converters PT1-PT4

coustitute a generator device that generates a multiple of the



out put thered being connected into a feed- that the digital storing neans
24 conpri ses back | oop which includes an attenuator 26 six (6) rows
and ten (10) colums of flip- t hat provi des an attenuated
representation flops 34 ("n" being equal to 10 in this 40 of the output
fromthe digital storing nmeans case), f4ve (5) of the flip-flops in each
col - Periodically recurring signals representative um-being for the

storing of the jbi digit- of the echos fromthe targets and the
attenu- repr e@iﬁ%ﬂ&nglném of information and ated representation
of these signal s from I xt:h flip-flopybeing utilized o or.e the

t he attenuat or Zé\fI%FFte Qﬁﬂgﬁg‘%éﬁwfié &Hﬁ‘édgﬁegﬁﬁg’ 'reﬁlf)e?iﬁgeiﬂ-gi BA€5; gnal ,
that is, whether 45 an i Qit resentgd fo t digital storage the
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28. tion is positive or negative. Informatjon The above
descri bed i nt eghenus sopadsignalafedfraye the eorpesppading pHehoanartvert er
on the principle that. the clutter or noise 30, is inserted into the
digital storinersdiE3-PT4asplds doeaddenmabronstics effeet! suclnsas leehooi se 24
in parallel form and is successively 50 anplitude or sinply noise) is

random whi l e BHIHId4 dersélid founulesrt contrellersprespectively. 1Under tliée echo

signal froma target is coherent ure 4) fromtimng section 80 through the

fromtransm tteshiyel S¢f thet CPYNT! the Rived corttirallers BEI-IIM N@itgolnti |

this information The periodically recurring signals are inte- appears

e 10 el hases e ot g ke
the corresponding effecters EF1-EF4. Further, RV1-RV4 de-
note D/A (digital/analog) converters, respectively, which con-
vert the digital chorus sound signals outputted from the corre-
sponding level controllers LEI-LE4 into analog chorus sound
signals.

Next, MX1-MX4 denote mixing amplifiers, respectively, which
mix the chorus sound signals of the respective parts fed from
the corresponding D/A converters RV1-RV4 with the source
signal fed from the later-described source system SS. PA1-PA4
denote power amplifiers, respectively, which amplify the out-
puts of the corresponding mixing amplifiers MX1-MX4. Fur-
ther, SP1-SP4 denote chorus outputting speakers, respectively,
which acoustically sound the respective parts of the chorus
sound based on the outputs from the corresponding power am-

plifiers PA1-PA4. Namely, the loudspeakers SP1-SP4 consti-

tute a multiple of output devices for acoustically reproducing



55 cl'osing feedback via attenuator 26 to com |ast colum to digital
attenuator 26. The 120 bi ni ng neans 28 and digital storage neans
digital attenuator nultiplies the digital word 24) thus nmagnifying the
signals of interest present in the 10th columm of digital stor- whi |l e
the noise (which is randomin nature) i#%g neans 24 by an appropriate

f eedback will tend to decrease relative to the signal of factor |ess

than unity. Thene thARiBlebadhl B B8 APAERAchdihe Botfigul [ the

si gnal -t o- noi se an- uni prevent oscill a- ratio is

areater 'n the peLceupEAPIILIER. Abpech T B
al S0 connect edVEBCBIREOde ARENEGaTRpTesc Ly eé%v'q‘il”s' §ipatid noi se
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éso produce the chorus sound signals. Further, SV1- SV4153301?§ ’
D/A converters, respectively, which convert the digital cho-
rus sound signals outputted from the corresponding ADPCM
decoders CM1-CM4 into analog chorus sound signals. The
D/A converters SV1-SV4 output them to the mixing ampli-
fiers MX1-MX4. Thus, the ADPCM decoders CM1-CM4 con-
stitute another generator device that generates a multiple of
the chorus sound signals.
Specifically, in this embodiment, there are two operation
modes with respect to generation of the chorus sound. Namely,
in the pitch shift mode, the chorus sound is generated by pitch-
shifting the vocal sound. The other ADPCM mode reproduces
the chorus sound recorded in advance by sampling a waveform
of a model chorus sound through the ADPCM. The mixing
amplifiers MX1-MX4 mix the chorus sound signals fed from
the D/A converters RV1-RV4 and the source signal with each
other in the pitch shift mode. Otherwise, the mixing amplifiers
MX1-MX4 mix the chorus sound signals fed from the D/A
converters SV1-SV4 and the source signal with each other in
the ADPCM mode. |



The operation of the integrator illustrated 30. Converter 30 sanples the
anal og volt In Figure 3 will now be described in con- age
present during each range bin tine inter- necti-on with the
waveforns shown in Fig- val and produces a four bit digital word plus
ure 4. It will be assumed for the purpos® a sign representative of the
anal og signal . 5 of this description that the radar is pul sed

Remenbering t hat TK@ 83 r%ggi\*és%ﬁﬂaw 11'&?1udm a mafi @e&%ﬁﬁa@gi i e

repetition rate as |I ustrat nverter

waveform B in v r C I nj of the
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ponents present n t he flrs range bi | o atinme
(intra-pul se priRps daveloémi el Ffeoting achere melply BRCeRD -

10 ing which th ra ar, returns, ar ceived I

adder/ subt ract L chewis’ part a&deg g@o?fﬂ?%fég t@t%‘%gﬁt@ds and a
por- four bit Iusth gnh representatjve tion of athird
are shown by tdi V ﬁf‘fﬁt%héﬁp@t s@ntéoinpawmst@@ pog ﬂl\ﬁfi et he
Waveform A illustrates the video return de- least significant bit
occurring on chhesetdata may be providedtindthe form o Edagadedditomm) after
the 61 and the nost significant bit occurring at 15 initiation of

t he pul ses duramgxteeiquidseice- Othwrarisepthéde dHtasmiay tremstéred is 4 hen 80
petition period. Any targets that are de- transferred into colum 1 of the

(rjr{e g ln;a!MSt 2\[ - tlﬁtgr—tdler?gnbletd ?géglgis 3‘%%&1@!&0& tdgethepubitbsthe sov@ceigigo ing
nal. The CPU 7 controls, based on these data, the generation
and processing of the chorus sound through the pitch convert-
ers PT1-PT4, the effecters EF1-EF4 and the level controllers
LE1-LE4. Here, the pitch shift amount used for generating
the chorus sound is determined depending on a pitch difference
between the main melody pattern and the chorus melody pat-
tern as disclosed in Japanese Patent Application No. 7—16181.
Further, the CPU 7 outputs the ADPCM data representative
of the chorus sounds supplied from the exterior device to the
ADPCM decoders CMl——CM4 corresponding to the respective
chorus parts.

Now, the source system SS will be explained. A tone gener-
ator 9 produces the source signal according to the MIDI (Mu-
sical Instrument Digital Interface) data supplied from the ex-

terior data source. The record medium 8 is, for example, com-

posed of an LD (Laser Disk), a CDV (Compact Disk Video),



wavef orm whereas the tinme at which the that the output at conductors 67-72
from pul se occurs in the waveformfromthe ini- digital
attenuator 26 is zero. Converter 30 20 tiation of the pul se during
the intro-pulse wll then sanple the. anal og voltage present 85

period is proportional to the range of t4e in range bin 2 of waveform A,
digitize the target fromthe radar antenna 20. It will result

and transfer tﬁecm; 'a%f' D%%é) 9F the like for &B&ﬁﬁﬂg@ﬂe&ﬂﬁ&ié AgtRul se

during pul se adder/subt at or In turn,

101 the T b8Cesbaly, YO FdleRatids tsgilgé%si%?%lf PpLER J%W fal
ant enna scan pievieie peCopphineh stcelss ang ettt iRRo b ¢ ﬁm}s
In a position asdflnedb 22 SI eth .coI m,w | |, have been shifted in

parall el . sound Sl%ts ’iﬂlﬁnf% eIfue38 tWQrm t o

colum 2. This sequence of event W | r.in the

correspondi ng PRETREIBANMedRS Wmﬁsrmqqt tmeth@anagg e thesarceasige

30 of the video return Jthat beln range bin 7. bin 7 representatlve of
target 12 is saahleme igng an MIDI impuk medgdvasdd onbthednputeaf tkel ong as
it is the digital representation of which is fed present within

the range pat tRiDDidatar, enndh thenothed being ubtmedivm P8pabdnedesbasedt | y

20; meaning that the target will be present. into colum 1 of digital

!5 Teans O he doty eproaiin 110 kg e S
posi tion defingg Switch SW M providedefod! §iwiteRisg RBRs gl Signalitothat 100
inputted. The selector switch SW is switched to the tone gen-
erator 9 in the MIDI input mode, while the same is switched to
the record medium 8 in the medium input mode. The source
signal selectively inputted by means of the selector switch SW
is amplified by a preamplifier 10, and is then supplied to the
foregoing mixing amplifier 4 in the main vocal system MS and
to the foregoing mixing amplifiers MX1-MX4 in the chorus
system CS. | |
As described above, the inventive chorus apparatus creates
an artificial chorus sound in parallel to a live vocal sound. The
pickup device such as the microphone collects a live vocal sound
and converts the collected live vocal sound into a correspond-
ing vocal sound signal. The generator device such as the pitch

converter PT or the ADPCM decoder CM generates a cho-

rus sound signal representative of an artificial chorus sound in



be detected until the scan pattern rotates tine, digital storing nmeans 24-
w il be com and reaches a position defined by 22". Wen
pletely filled, each colum of the storing the scan pattern
rotates past the position of neans being filled with the digital represen-
22", target 12 wll no longer be detectdd by tation of the nagnitude of
the signal in the 40 the radar. The nunber of video returns range
bin for the a et ; | : ' Ld1iddiecat e
pﬂl&?&iﬂﬁiﬁa’g@xﬁ witEPaid vg%ﬁf sound signal. V%&gﬁgﬁefndfhﬂag gf

the presence of' target 12 tion perio n the

pul se repetiti r di.gi.t. a4l 1S ' S
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i ntra-pul se .woScCap rate, It is assyned that tenna 20 re-

period 1 as ha@e%%%rfim@ﬁgf%ﬂ’@%@?gf?%a? (e for] 9%%3839@51) R® target
wi |l be receiv b e e digi Lnf or lon in ¢ol,um 10 wil,l be 110
radar. |In wav rlﬁéi A;f S#@lﬁ@i%f) ﬁreb&l‘? é)l%a{hf’e T dg¥icss rereivesieo
return in rang hown only two of the twenty returns which bin
1, colum 9 wi the ragal tsmlrgimgmmlf anﬁlaacoustlcaﬂy remdm%tﬁﬁmf@oau from
target 12 and is _tion about range bin 2, colum 8 wll have .

shown by the pihesdives votah sounsh iAnotiee oft the camtputndevicssi veceivesit range
bin 3 50 bin 7 during the first two pulse repetition and so on down
to colum 1 whilehchorius ssuadidignal and acousprralhdseptodabenitherdfsonbe not ed
that there the digital representation of the analog volt- ,are
noi se conponenglfe Afifieid] vhoris Seuhd s thapthedive vdchdretnd andOth& ock

pul ses | ead to erroneous detection information by which tine

the sanpling ofrtifi€iall GRS $BiMd can be mixed as if sounded from differ-

ent sound sources. Preferably, the generator device generates
a multiple of chorus sound signals representative of multiple
parts of the artificial chorus sound, and corresponding ones of
the output devices receive the respective chorus sound signals
separately from each other to concurrently reproduce the mul-
tiple parts of the artificial chorus sound. In one mode, the
generator device in the form of the pitch converter PT pro-
cesses the vocal sound signal to modify the same into the cho-
rus sound signal so that the artificial chorus sound depends on
and originates from the live vocal sound. In another mode, the
generator device comprises a data source that provides a wave-
form data provisionally sampled from a model chorus sound,
and the ADPCM decoder CM that sequentially receives the
waveform data and that decodes the waveform data to gener-

ate the chorus sound signal so that the artificial chorus sound



the radar. . It is this noise conponent that by converter 30 are provided
over conduct or w Il be substantially reduced by an integ- 82 from
.the timng section 80, while the 120 rator according to the
present invention. shift pulses for the digital storing nmeans 24

It wll be assuned for sinplicity of del2 are provided over conductor 84
fromthe scription that the integrator of Figure 3 is sane

brocess.in- sonpios e e gt ret Bhe B del ‘Horlsgiolidl AHIGH i
A b an appr ofiqaReneE Ko, the B S8t sGRBRT) STor i ng moans i< fod via
COTEUELST,y o o NS BE e b e Lt e
"t - pul se. perisavill beseplaiaeds ofereimbalepr,cdunoaarohiost radei with mat i on
put by some zspeshriatthe genorationsof she chorus sound and the other

operation mode with respect to the input of the source signal

will be sepa,r;xtely explained.

In Case of Pitch Shift Mode and MIDI Input Mode, the

vocal sound signal fed through the microphone is converted

into the corresponding digital signal by the A/D converter 1,

and is then divided into the main vocal system MS and the

chorus system CS. The vocal sound signal fed to the main

vocal system MS is added with the echo component by the

echo adder 2, then converted into the analog signal by the D/A

converter 3, and thereafter supplied to the mixing amplifier 4.

On the othero hand, the vocal sound signal divided into the

chorus systerﬁ CS passes through the filter 6, then fed to the

pitch converters PT1-PT4 so as to be used for producing each

part of the chorus sound.

In this case, the source system SS is placed in the MIDI

input mode so that the switch SW is connected to the tone

generator 9. By this, the MIDI data inputted from the exterior

data source is supplied to the CPU 7 and to the tone generator

9, respectively. The CPU 7 controls the generation of the cho-



t han ‘unity, such as, exanple, 0.85. The rator. For exanple , if

the range bin 7 had a gain of the attenuator 26 nust be | ess

signal level of 1.0 during infra-pluse period than unity if the
intergrator is to be stable 1, the firdt cycle through the intergrator
or non-oscillatory. According, an attend3 woul d provide a signal

| evel of 1.0. The ated represneation of the nagnitude second tine
through the intes goandr bakbd cvthe maiﬂfnieﬂ@d?i daed, tHeshorus hBRbdy@nge
binl wll br put would be at the | evel of 1+1.0x0.85= pr esent ed

at the termn y/ | 3 LIS, set  at
0. 85) The t by oatd bf Eadhephity tife tord data dnfbthe like AiGIENTn te

Lo L7 ouSr TREISTRS! 19 thid 1, Y Ehort it CSSRRBLIRMASAERF! 111
which 75 the putel SFPhondinbRy 68 desarRbatts i pEAIGREA AL
Level o, EoCa 98 P iy ARELHAE ML SRR BB P
F AR SRR ST RNENAE LY T
tend fo cancelsigue] acnosdingte dhegngrubtedgVIDI daby. Fhnciosmce SgnaY | he
notse ampl! tUdi: ampliggcll-l;; -trlllcf)ai f)iegrr;?}il?frierc lll(J)t,taeJ;d t-ll-lhéns s{)l;)%ﬁed to the r

mixing amplifier 4 in the main vocal system MS and to the

mixing amplifiers MX1-MX4 in the chorus system CS, respec-

tively.

Thus, in the main vocal system MS, the vocal sound sig-

nal and the source signal are mixed with each other through

the mixing amplifier 4, and then amplified by the power am-

plifiers 5L, and 5R so as to be outputted as the karaoke vocal

sounds through the left and right main vocal speakers SPR and

SPL. On the other hand, in the chorus system CS, each chorus

sound signal of the respective parts and the source signal are

mixed with each other through the mixing amplifiers MX1-

MX4, respectively, and then amplified by the respective power

amplifiers PA1-PA4 so as to be outputted as the karaoke cho-

rus sounds through the chorus outputting speakers SP1-SP4

corresponding to the respective chorus parts.

In Case of Pitch Shift Mode and Medium Input Mode, the



present in the range bins 1-6 and 8-10, the noise cess is illustrated

In the waveformF of figure anplitude in range bin 7 being conbined

4 with the anplitude of the target signal. Con- Referring now to the
timng section 80 for verter 30 will digitize the analog signal in t he
video intergrator oscillator 48 providest4 rnage bin 1 (which will be

noi se) and pre- the cl ock pulses for the system The timng sent
this digital repirsesigialosf hokaeistd son% 1s$1ﬁftiwd@d8@nd@@|ftheeﬁ1eﬂl&!ﬂﬂber of
shift pul se subtractor 28, via conductor 61-65, the to the

digital stori nmgp@e@ﬁoaé §Ohas rmdsmtéﬂw sdbbhaetféd Tonthd 3eesrg! v

recei vi ng to the nunber of colunns in the storing the attenuated

QLonal ebr eSANAUANS! BY%his, the8RiFee ehP r26TbATAAHAdHED

connec- signal "Trom at

F;?:e’{il ?nbﬁ Qhéadfcl%'cf %ﬂséﬁir&#:% ?ﬁﬁﬁ%ﬁebﬁﬁ’éﬁéeﬁéﬁ@ﬁgﬁe‘f 1poe'sE 1
digitl

i ot on - LRGP AGReR et Agplifier 4 §piBan Sagd sykemn WS oot he

andom - ang1 ”%b%?%ﬁ%m?g%ﬁpﬁ@mi&)ﬁ’fmﬁm&%%&r&%ﬁé@%&??es of

pul se repetltlon of pulses in order to sanple the video
si g- di gi t aCS.ePusthen, dtheomamn melesly datae the chorus melady slate, per
range bin. wi || decrease relative to S|dgnal of inter-

Consequent | y, the chordidatef anddibiel ke staged in tke record saediumdd aimhgt i on

(i ntegration) i s connected via conductor 90 to gate 50:
with the foregoing source signal are supplied to the CPU 7 for

producing the chorus sound. The remaining operation is the
same as in the foregoing first case.

In case of ADPCM Mode and MIDI Input Mode, the gen-
eration of the chorus sound is conducted in the ADPCM mﬁde
so that the waveform data for generating the vocal chorus is
supplied as the ADPCM data. Specifically, the ADPCM data
of the respective chorus parts supplied from the exterior data
source are fed to the respective ADPCM decoders CM1-CM4
via the CPU 7, and are then decoded. By this, the chorus
sound signals of the respective parts are produced. These cho-
rus sound signals are fed to the mixing amplifiers MX1-MX4
in the chorus system CS, respectively, so as to be mixed with
the source signal. The remaining operation is the same as in

the foregoing first case.

In Case of ADPCM Mode and Medium Input Mode, the



t hrough the digital storing neans. This pro- this gate being a
standard type "AND" cess wll occur (in the exanpl e now being

gate by way of exanple. The output of this di scussed) for range bins 1-6
and 8-10 which gate supplies the ten shift pulses via con- have
only noi se signals present. 15 ductor 84 to the digital storing
means 24 In contrast wth the above when the and al so the
timng pul ses seurde signay is iepdited sindepites amedivimrinphitrmogk &b théti n

A/ D converter 30 via conductor 82. This pul se repetition period 2 is
presented to tilge switth S esRonsRYe@Vtd @len@cordl! inedilap 856B§»ee§is
adder/subtractor 28 an attenuated repre- a "1" (represefited By a

hi gh vol tage a ' : ' | L, 7 .

choun' i n Fi qur 026 kgaeRertonRt o kidlid, Bbfaindd Byiae Babo reptoductian ;|

andowi 11 bo.al OBR SheFogptd Rleditin €1 aciBlibed By R piBathplifie! 3051, e

and wi Il be al'gebrarca prese t he
i nput of W th theyrepresent ation of that signah.coccyrin ate 50 the
cl'ock pul ses {15 i SheRarapDlsd 18" ifing ARBURSCH b he 305 o
sequence are fed thr h te t o.conduct o 82 tinues for
Tventy §ntra- pUPGE. SRRl t, Bhe JRKIHE drapLRsTs M MR ot or 54
nunber of peri thljsgi)gat t he ant a beam . ggunt %atge unber of pul ses
from the out puthe shorys syrtem G 6098 to benmivgd witnthe chorugisound of

gate 50 and when n_pul ses (when n=10, inits pattern. Accordingly,: 20
i ntegrations signals which eaeeyrented basedconntke, ADBUMe daga. e
per formed upon the video signal sent to the reset side of flip

flop, 56 whi chremaining operation is the same as in the foregoing third case.
As described above, according to this embodiment, the cho-
rus sounds of the respective parts created in the chorus system
CS are acoustically reproduced and emitted from the different
speakers SP1-SP4 via the chorus output system which is differ-
ent from the vocal output system. Thus, the user can enjoy the
realistic presence simulating the actual chorus performance. In
the foregoing embodiment, the four channels are provided to
correspond to the 4-part chorus. However, the invention is not
limited thereto naturally. The inventive structure may cover a
desired n (n 2 1) part chorus such as 2-part or 3-part chorus.
As described above, according to the invention, the vocal
sound and the chorus sound are outputted through the differ-
ent output systems to realize presence simulating the actual
chorus just like auding the main vocal part and the chorus

part uttered at different locations. Thus, the chorus effect full



The sumed digi t-al” out put from col um resets the output to the

"O'(l ow vol t age) 10 of the digital storing neans 24 is al so

position. During the tine that the flip-flop sent via conductors 35-40 to a
digital -to- 56 is being reset and its output is in the "0"

anal og (D/A) converter 58. The output oflé position, gate 50 will

I nhi bit the passage of _converter 58 is supplied in turn, to a dis-

clock pul ses tef the r¢hligic pt@#ndieOéan be Bbwirgéd.cy&waiﬂg%%mini he

out put from It should be noted in waveform A, Fig he D/'A converter

58 represent atyyeigh tiﬂeﬁgdition 5 §he. fcf}% ogxgggegfé& acuéeegog?g%dﬂﬂ'df rom

integrated output fromt systemis i f he en range 10 to
(e Tt e Yol o UG A6 SR Yo Hethbdpt ot o e
ST0nal 11 oot TrbaB 0 ol g S  EER ot 7
his dead (i moushdibgakdiagathe hOrises pbthe Tesprbgebsits RHiampdiah the
nte- di eoll'ie;litcia g.lceg %gntthsati 1?116e qcﬂglru; %ﬂic%u' 1ets)f ffgl[ther realistic

presence can be obtained.

FIG. 2 shows detailed construction of one channel of the

chorus system CS provided in the chorus apparatus according

to the present invention. The apparatus may be employed in

an online network karaoke system which receives song data in

MIDI format from a host computer via communication net-

work, which stores the song data in a hard disk or CD-ROM,

and which transmits or download a requested song by reading

out the stored song data. |

In FIG. 2, the apparatus comprises a MIDI input device 21

to accept MIDI song data from external memory media (not

shown) such as a hard disk, a manual input device 22 to inter-

face with users, a CPU (Central Processing Unit) 7 to control

each device and to compute control parameters, ROMs (Read

Only Memory) 24 and 25 storing tables of control parameters,

a preamplifier P to amplify a vocal sound picked up by a mi-

crophone M, an A/D (Analog/Digital) converter 1 to convert

an analog signal of the amplified vocal sound into a digital sig-
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5, exanpl e. The output of oscillator 48 is Qperational ly,

the integrator of Figure 5 connected to counter 52 via '

conductor 96. is very simlar to that of Figure 3. A vi deo

Counter 52 counts down the oscillator out> signal (such as that shown in
waveform A put pulses by n+m (n+m=14, in this of Figure 4)

is fed into al ggbr gl ehsMilshstem CS co o%é&”ﬁ?%S‘Pd(mgﬁaﬂ@igﬁ%gmer

has counted means 110. The”out put of trﬁg sunm n wn n+m
nunber of puls t put 0. 1.S: FoIe :1.he on-

pul se (wavef orﬁgcg%@?gﬁygawvﬁe%‘sﬁ%#?ﬁgf %\%@e@?gfgys%g %ﬁé?&%t ed to
{67 (hl vens lgitalirconuyegtesh Koh St Aha% BIR \Dihelrihgiohd’ 305
conductor 100. Accor,d- m A of Figure 4 are,successi.vely. 0
PGy when anCORTEHHET RINGe tocamee s it proceRnrd igtal, HEnal grbe an
representation these-,75 .. ductor 100, flip-flop 56 w,ll| enable
gate 50, of st@analog signal andstedeed ib fghannextpigmal gound system (nog| | owi ng
the shift pulses once again to be storing neans 114. The out put of the

st or- Shownéuppl led to the digital storing neans 24 and ing neans

is fed into digital-to-anal og con- to the converter 30. The
length of time offheresderndbmémorycoredinm suvh dsditeahard-disk stores 15 n+m

pul ses is equal to the pulse repetition formation back into analog form

for use in 80 the song data of each entry karacke song, including a main
melody data representative of a main melody pattern, an ac-
companiment data used to reproduce an accompanying instru-
mental sound, and a chorus melody data representative of a
monophonic or polyphonic melody chorus pattern correspond-
ing to the main melody pattern. The song data may be trans-
mitted from the host computer. Each song data further con-
tains mode information such as a music genre data (e.g., pops,
jazz, ballad etc.) of the song, and a select data effective to
select either of a harmony mode accompanied with the chorus
sound or a normal mode without the chorus sound. In the re-
production of the karaoke accompaniment, the accompaniment
data is fed to a tone generator (not shown) to reproduce the
karaoke accompaniment. At the same time, the main melody
data, the chorus melody data and the mode information are
fed to the CPU 7, while being converted from MIDI domain to
TTL domain.



rate of the radar period. Thus, synchroni- display or control neans 118 and
i's further zation of the radar with the video integrator
supplied to anal og attenuator 120. The out- is provided by
this sinple nmethod of count- put of the attenuator 120 forns the second

ing down by n+m pulses. It should be idfut to al gebraic summ ng neans 110.
The 20 noted that each integration is perforned summ ng neans 110

then al gebrai cal 'FhgyaputSdevice 22 is accdminfodated REM IR appatatighopne I

pul se repeti- the attenuated video-representations during

| on period; t hgi'oi}'ﬁie& 38 & TeploRd keﬂtf%.;qﬁ% ‘ifgﬁpﬁr&éﬁ%le{‘?%idﬁée%?“' S€

period with th n counts se repe i on e

vi deo occurin 3] i - pulse | +m count s.
't “ahoul d-a soueh ARl iRty EatfinBld and outputs cofHpT ALY

25 e ot e, B eb R o the SRR AN TSR Po R o
an sane manner as, was descr,i bed wth respect . . .intra-pulse
B od T enath i Shriotsdars tCk dimes thale/ female discringination, Aér ot i on

(but, of course, longer than _ Al though the present invention has been
the integrati olaypbimegdrepeat gain of reverberatdendia bedaddeditio tlee vacad in
terms of a spec- 30 A second enbodi nent of the invention in

i fi c apparat ussoundwahd se appm enddition testhe mode informatiohor e a

video integrator is illustrated changes and nodifications can be nade

in block di agrampitodevice R20isreséd tdheontwol parandepsst which shiouldebe

i nvention as de- integrator of Figure 5 is conprised of an

fined by the apdpivted &t@rding to preference of the user, tone or volume of
the voice, performance of EQ (equalizer), and echo level (re-
peat gain) or delay time of an effecter. These parameters are
preset for individual users in a memory, and are read out from
the memory. The mode information can be inputted from ei-
ther of the MIDI input device 21 and the manual input device
22 by selecting ‘automatic input’ or ‘manual input’ alterna-
tively. Thus, if ‘automatic input’ is selected by the operation
of the device 22, the mode information provided through the
MIDI input device 21 is adopted. On the other hand, if ‘man-
ual input’ is selected, the mode information provided through
the manual input device 22 is adopted.
The CPU" 7 executes a predetermined control program to
carry out prescribed functions as achieved by the following
blocks 31 to 36. A pitch difference calculator 31 calculates

a pitch difference between the main melody pattern and the



anal og al gebraic summi ng means 110, the VWHAT WE CLAIM | S: - 35

output of which is fed into an anal og-te-dig- 1. An integrator for
processi ng periodic- 100 ital converter 112. The digital output
of ally recurring signals, conprising: digital converter 112 is

fed into digital storing digital signall® applied to its input;
means 114 which may be constructed in the timng neans for retaining said

digital sig- chorus melodapatvanneThe cbtained valuesoR4hef pitichuskifpal s in

sai d storage neans so as to del ay 40 3. The digital output from

the storing thgpil%ﬁVﬁﬁTét@n%? 38 ﬁg%@tbdst@rhﬁe DM %@Q?equalizer)

neans 114 is fed into a digital- anal og storage neans for a

det I ned %ﬁ@hﬂ 2 &R 1804 Qﬁﬁfﬂﬁ f id

E:)ﬁvgr tere£n ?gr vg rregﬂgl,' gle%llg ﬁ%?rngzat t g\rﬁg%ﬁ?grreangw%f ut eq}%&- bei ng
ted t . dl : d Ll t t..Stognal id

o 150 anc AR HoaRoRarihond BSPoaRiSiciae B Ata pargRglickiom o2

nmeans 118 and sdi age neans
correspondi ng incye- 45 a 1,0 tt enuat . Thi s anal og
ment of one ol Fubdromyp RaTAInPte T IRG e bf thE ROM 24 in 18530888 oY ray
be as sinple a otenti,o-. signals to odu a conbi pati on si.gn

meter, by way @-’! %hgéﬁ‘ﬁa@ m;ﬁﬁm%?nha%’é € PYLSINE g%ﬁrafﬁ%a&m of

t he signals gain_ | ess t({lfan léﬁity for the sane regsons

conbi ned: and $at&nupr lterpngfackossiof aoghorus input equakizesndbhi eonr espect
to attenuator 26 of Fig- bination signal to the input of said storage

50 ure 3, whitdined i theodSR accordihg, tonoontroleparameters which are

115 oscillatory system The output of attenuator 2. An
i ntegrator as meid battfron axetherlparameter table 24b of the ROM 24 in

response to attribute information. The EQ parameter gener-
ator 33 further sets up filtering factors of an output equalizer
6¢ and a volume of a chorus level controller LE1. A reverber-
ation control parameter generator 34 sets filtering factors of
a reverberation effecter EF1 contained in the DSP according
to control parameters which are read out from a parameter
table stored in the ROM 25 in response to the mode informa-
tion and the input values of delay time and repeat gain. An
automatic/manual selector 35 is actuated to take the mode
information and attribute information from the manual input
device 22 when ‘manual input’ is selected by the operation
of the device 22. Then, the mode and attribute information
is fed to the ROMs 24 and 25 to specify filter and reverber-
ation parameter data in the tables of the ROMs 24 and 25.

On the other hand, if ‘automatic input’ is selected, the au-



120 forns the second input to the algebraic wherein said attenuator neans
I S connected summ ng neans 110. Sunmm ng neans 110 between the
out put of said storage neans may be an anal og operation
anplifier well and a first input of said conbining nmeans so 55
known in the art. Timng pul ses for the20as to apply an attenuated
representation of 120 system are provided by timng neans 122

the del ayed oufdmfatid Gaanuell sdéctoit 85d8&witched to takehilidn3b8e and

substantially the same as timng neans to said conbining neans, and said

section 80 shogfyriBufé Iisrrhatidip froiHl He NADYL PPt Wevivebei NOTRkREC! | ve

to com means provi des t pul’'sés necessary to syn- né the

e oPorang e rAoRe artd 2008 pAte informatifil i A RLAHd ROBHL O difet ! 1! o"

rate of radar per1odi y récurring sign

124. The tim S f.ur rqvi d he.- 10 second 4 nput thereof and
the attenu- "% %ag]Pemf& ﬁ@ﬁ%@%@f%ﬁfﬁg—‘f%‘i}@&mﬁ%’f flﬁ‘ggr’@aﬂ)se Pz ~ated
{o sampl et he FAGLST $ABYE of ¢ BaM 24 and ZeaAads aslirior 36 1
bins of the video sjgnals . in the analog-to- ingt cqnbi nation signal to
be applied  turned gm i ¢he wmsém@dellﬁzselected] gy the operation b sai d

storage neans. . ] 130 .
the input device 22. Consequently, the main melody data and

the chorus melody data are distributed from the MIDI input "
device 21 to the pitch difference calculator 31. On the other
hand, if the normal mode is selected, the mode selector 36 is
turned off. Consequently, the data is not supplied to the pitch
difference calculator 31.

As described above, the parameter tables 24a and 24b are al-
located in the ROM 24, and the tables store the control param-
eters to be sét in the input equalizer 6a and the chorus input
equalizer 6b of the DSP. According to the attribute information
such as male/female identification and personal preference, the
parameter table 24b specifies filtering factors to be set in the
equalizer 6b such as filter cutoff frequencies, frequencies dom-
inating equalizer characteristics, gain, and Q value. The table
24b is also accessed to specify the chorus output level of the
chorus level controller LE1. The other parameter table 24a is
accessed in similar manner to specify control factors to be set

in the input equalizer 6a according to the mode information



5 ' 1204 382 exanpl e. The out put

of oscillator 48 is Qperationally, the integrator of Figure 5

connected to counter 52 via conductor 96. is very simliar to that of
Figure 3. A video Counter 52 counts_down the oscillator out-

signal (such as that shown in WaveformA)21 put pul ses by n+m (n+nm=l4, in
this of Figure 4) is fed into algebraic summ ng exanple), and when
the counter hasuelewist £¢eprodarsion Snodbe thetdutireodf tlﬂ@_s&h?hﬁﬁ so opdown n+m
nunber of pul ses, an out put means 110 is then di gitized by the A/ID con-

pul se_(wavef or Tiife FORODS StdreifHe Phirabhéter tal5lel Bbed 160 30¢ BosAGNt od Lo

the digital stor- op 56 an supply t master trigger

(0] In
means 114. Thefa/@ggg- 1% Phvei®Sation eﬁagt§1aﬁlné1§§8ﬁ%10%gac OE]B%OO'

Accord- form I'gure 4 are successively en an ou pul se

100, 111 p-1 opDSPnte ydtat s, Batls' StofLpRREMIMARRLRT sugh M ough

e 9o ek EDSNS l RS ST, 6 o 5 PRSI

and 'ng mgarnesvejr e;g,gioinnte%egii;gzj iiﬂ""l ta%c%?ﬁf‘ﬂg? 1o the mode information
described above.

The DSP is comprised of the input equalizer 6a, the cho- ?
rus input equalizer 6b, the chorus output equalizer 6c, a pitch
converter PT1, the chorus level controller LE1 and the rever-
beration effecter EF1. The input equalizer 6a is comprised
of a quadratic HPF (High Pass Filter), a linear LPF (Low
Pass Filter), and three-staged equalizer units connected in se-
ries. The cutoff frequencies of the HPF and LPF and the filter
factors of each equalizing unit (frequencies, gain, and Q) are
set up by the EQ parameter generator 32 as described above.

The chorus input equalizer 6b is comprised of a serial con-
nection of a quadratic LSF (Low Shelving Filter), a quadratic
HSF (High Shelving Filter), and a single equalizer unit. The
cutoff frequencies of the LSF and HSF and the filter factors
of the equalizing unit (frequencies, gain, and Q) are estab-
lished by the EQ parameter generator 33 as described above.
The pitch converter PT1 shifts the pitch of the output of the

equalizer 6b according to the pitch difference between the main



to the onverter 30. The length of tine of verter 116 which converts the
digital in- n+mpulses is equal to the pulse repetition formati on back

into analog formfor use in rate of radar period. Thus synchroni -
di splay or control neans 118 and is further zation of the radar with
t he video integrator supplied to anafdg attenuator 120. The out- IS

provided by this sinpl nethod of count- put of the attenuator 120 forns the

second i ngrxﬁlﬂ%ﬁgaﬂﬁéﬂnoahﬂeﬁhe '&&h%%ﬁl@&yogatﬂé@ﬂﬁ fﬁa@cﬁlagﬁﬂrﬁi'c

summ ng neans 110. noted that each integrat I's péerfornme sunmmi ng

means. 110 thencih gRRIRUSHLHNAYEBlculator'3s, PSP BNt bEiveHPYNe pul ¢

repeti - t he attenuated video-representations duri I on pervod,
that is the inge i [ h ' ' - ' with
the  n counte MreabReRy sraRlov. BEe R ERAPERY AtohReBiat IRTREAL | ng
t he next infras e | & n+m count s | .shoul d al so pe noted
period. This ng?lg'sAT@'ng&gi 38%68@1&? §-o 0 ﬁlﬁét aITANECINERL R BIgkbun as a
constant tine . determ ngd nynber, of jntegratiions i.n the perjod, it may
vary to ther eb@fe&ufeé’&ty gﬁ:er tlilesRh@?}rﬁhﬂ%ﬂgaﬁe&ﬁ@r@@sﬁqﬂ@%ﬁomﬂlﬁg Yeg%ect
i nfra-pul se period. length which wll be of o Figure 3. varyi ng
duration (but the Qitekes 1ffowg@;e fameac nptﬂo@fqet@rpwe@uﬁput s@ml-on has
been the intergration period n) described and illustrated
in terms of a merdc einsitaded unmectissary foéquércy coamponentsisuckias a
apparatus, it will be apparent that 95 the formof a video integrator
i's illustratednolsengaddaddbyodié ipitdli shiftcaf) the pidh converter PT1 in

the chorus sound. The chorus level controller LE1 adjusts the

chorus sound level or volume when mixed to the singer’s vocal

sound. The reverberation effecter EF1 imparts various effects

such as ‘reverb’, ‘echo’ and so on to the chorus sound signal.



in block diagramr—formin Figure 5. The without departing fromthe

I pvention as de; ' of Figure 5 is conprised of an fined by
t he appended CTHM“““@!‘NWW“ al gebrai ¢ sunm ng nmeans 110, the WAHT WE
L Cre |

CLAIMIS: - 35 ¢ fed into an anal og-to-dig- 1. An
I ntergrator for processing periodic- 23 tal converter 112. The digital
output of ally securing signals, conprising: digitals converter 112 is

fed into digital Wit ROclasiifd i digital signal applied to its input:
means 114 which may be constructed in the timng means for staining said
digital sig- same nmanner as storing nmeans 24 of Figure nals in said

storage means sof ag ERofigd %ﬁpa%ﬁ%ug ifef gﬁbaﬁl&'fgp&ﬁ ﬂt%iﬂ%@hﬁrggﬁ%ﬂt he

provi sion of an output sig romsaid 105 nmeans 0 a

di gital -to-anal og irggggaﬂgl lggra?qi‘;eogoggfrsggﬁaerdgqqﬁgils%ge in- converter

116, the output of converter terval; nmeans, ng attenuator
neans. 116 being connected to a display or control for conbining the
out put signal fronageickup demthat&o&f&ttsa diveuvpoal seundsandethant o
storage neans with a corresponding incre- 45 an analog attenuator 120.
This anal og nment cénverdsdthesaolepksd bidiecablal seandrintg 4 Worrespatdenuat or
may be as sinple as a potentio- signals to produce a conbination signal
nmeter, by way of eix%“rpb@al sodnd gilgnbﬁve a which his less than the sum of
t he signals gain |l ess than unity for the sanme reasons conbined; and

means for applying said com . given with respect,to attenuatqor 26 of
Fi oo bination si ghCRETALAE deice Hhak Femesptesgochorus sound signal
representative of an artificial chorus sound in synchroniza-

tion with the vocal sound signal; and

a plurality of output devices installed separately from each
other to define different sound sources, one of the output
devices receiving the vocal sound signal and acoustically
reproducing therefrom the live vocal sound, and another
of the output devices receiving the chorus sound signal
and acoustically reproducing therefrom the artificial cho-
rus sound so that the live vocal sound and the artificial
chorus sound can be mixed as if sounded from different

sound sources.

2. A chorus apparatus according to claim 1, wherein the gen-
erator device generates a multiple of chorus sound sig-
nals representative of multiple parts of the artificial cho-
rus sound, and wherein corresponding ones of the output

devices receive the respective chorus sound signals sepa-



50 ure 3, which is to provide a stable, non- neans. oscillatory
system The out pu mﬂ 2. An integrator as set forth in claim
1 120 forns tH uﬂllmllnﬂmmmo the al gebraic wherein said attenuator
means is connected* ¢ sumting ntans 110. Sunmi ng means 110 between the

out put of said storage means nmay be anZ2#nal og operation anplifier well and
a first input of said conbining neans so 55 known in the art. Timng

pul ses for the asritelgrRbin @achtétivrafedoneniraely aleprbdeiceliie neylst em are

provi ded by timng neans 122 the del ayed out put signal of said storage

whi ch are subst ant tﬁﬂbépéft@ SRfRe 3gtificihDehofR3 kpurR].sai d conbi ni ng neans,

and said secti shown in Figure 3. The timng conbining means
being effective to com means provi des the pul ses necessary to syn-

bi ne the corresm@ndi ghoras ap@mb,tﬁé aeedrding 66 ctanan , zwhessinrthe ge

repetition rate of radar said perlodlcally recurrlng signals ap I|ed 125

124. The tim ng ”Eéfb?tJrUHb’(}Fde &e&ef.&g the vdealasoﬁﬁﬁm@%ﬁap% frﬂﬁ%fff and

t he attenu- necessary sh | for storing nmeans 114 ate

representation of ﬂl‘é’ s%‘ih@ oot horus scﬁﬁ?dtﬁgngl"s%eﬂl{xﬁ%ﬂer anfl@ sanpl e

the range signal from sal storage méans 1 n produ he vi deo
i o tal convert er i3, ctiorus b QUSRS B BRIERRaYS HOREIRE Ve ©°

vocal sound.

4. A chorus apparatus according to claim 3, wherein the
generator device comprises a memory that stores a main
melody data representative of a main melody pattern of
the live vocal sound and a chorus melody data represen-
tative of a chorus melody pattern of the artificial chorus
sound, a pitch difference calculator that sequentially re-
trieves the main melody data and the chorus melody data
from the memory in synchronization with progression of
the live vocal sound and that calculates a pitch difference
between the main melody pattern and the chorus melody
pattern according to the retrieved main melody data and
the chorus melody data, and a pitch converter that shifts
a pitch of the vocal sound signal by the calculated pitch

difference to generate the chorus sound signal.

5. A chorus apparatus according to claim 1, wherein the

generator device comprises a data source that provides a



3. An integrator as set forth in either of wherein said timng neans

retains the dig claims 1 or 2, wherein said attenuator neans tal
data in said d| ﬂmml"l H"”Mlmﬂn t or is -a digital attenuator.

n+m tine incre integrator as set forth in claim3, 12.
An integrator assef t forth i*n ¢laiml %4> wherei n sai d conbi ni ng neans

i ncludes an wherein said timng nmeans adjustably con- 55

anal ogue- to- di g { aky:RRyeil A5t SARSPIVErOI o bisdel diorupbding! altd o the

periodically recurrlng signal s 13. An |ntegrator as'set forth in

?E?It ﬁ]:ar i nc?ljg: ;Sl gf%ﬁ%r%l%ﬂg#grg ‘}&l e| ng e?foﬂl?l cafa'l%/ﬁ8 2 .
i ntercon means ;@;foqﬂéaovff%gpg@g%%&% Bt (kb d Y EhER A sai d

di gi tal adder/ subt ( _
o (D nLearator as,seh Ll o' thht e Srtiiciaf chbriF M 'ls' T2 o

duced in the form of the model chorus sound which is

independent from the live vocal sound.



claims 1 or 2, wherein said attenuator neans recurring signals, conprising
the steps of: is an anal ogue attenuator. storing in
digital form the representations 6. An' integrator as set forth in
claim5, of said signals as digital datg% feedi ng back 15 wherein said
conbi ni ng neans includes an and attenu § ng the stored representation of

anal ogue al gebr ai ] i ol I

signals, and com Wﬁﬁm%mmﬁfﬁgﬁm%ﬁNﬁm ng
the attenuated represen i f - I e of said
conbining ected data WILfb mﬁgﬁfﬁé&ﬂ’gﬁﬁwﬁ Smb bei ng applied
via said anal ogue-to- said periodically recurring signals. 20 digital
converter to said digital storage 15. A nmethod as set forth in claim14.

70 means. further including
del aying the digital repre- 7 AMABSTRALIDr as set forth in any pre-
sentations of said periodically recurring sig- ceding claim in which

the periodically re- nals while storing such digital representa-
curring signals are derived from radar tions. 25 apparatus, and said

timng means being A chorudbapparatusodreateseanf artificial cherus séund 7n
effective to synchronize the pul se repetition wherein conbinaing of the

del ayed attenu-parallel & @ l¢ve voeal sgandarAspiskip ebllebtsh live vovatdound

representation of seleced data with the signals periodically recur and

[ ntBgr ati ng Sarg per T oG Cal Ty Te e BCeonpl] Shed Dy ol qeb e Ty e
combi ni ng vocal sound signal. A generator device generates a chorus sound
signal representative of an artificial chorus sound in synchronization
with the vocal sound signal. A plurality of output devices are
installed separately from each other to defined different sound
sources. One of the output devices receives the vocal sound signal
and acoustically reproduces therefrom the live vocal sound.
Another of the output devices receives the chorus sound signal and
acoustically reproduces therefrom the artificial chorus sound so that

the live vocal sound and the artificial chorus sound can be mixed as

if sounded from different sources. (Figure 1)
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