v

1

1 . » EP q 397 149 B1 307 149 B 2 Desgription
ceivés a control signal, which, Pong Wih the: signal “received fromthe
| oop, determines the conversion The present invention relates to a nusical
t on@esedtioAct eristic. In such a conventGelsefss conisl siopalyeich plops iy e siensl gnal
gener at i ng 8_PF)arat us. whi ch ener- whi dPl“l"ﬁ‘b"?’Hﬁl?tm o?‘l‘?’ﬂ\‘l"ﬁ 98‘?’\"%@?’1
connecﬂtggﬁs npentl "8‘3‘*"&%@ :;aﬂmteone W&f\? Wsﬁ"‘sl a" "F pRpare Q'"a 5
trafsH wave orm s|g in responsaToé\rlvlhst LCth erot-t P the ns |c |
mu r %}7 Uttid there Yo a]i@Bfi‘J?.eseCP ﬂ-.t own Rva and
atent’ L pi t

the pruaozs'f.oﬂ raédagamm%p&.an- giéa% Ly am§5530%d€5 i SC (8hes the

KROWE BHE IwaveféHAl sichal GéteraBift bpparatuglLl at €d. Gl thdrébiE a PRNE 6HjeRt oF tH prbsent m
GeAiGhidh IpRGideDRS ahE WSoond signal lined, linpbtS  H1E @R Q0 BroRlid ATPHubicaPBhe Whvefdhm b
Pr epefiibn amraw&ws‘slbn RErAdti. Hereinthe vedveand S egenetating lapparikuslchdBIe of sifkiihg thé-ne
Ventfdriighdl iidumitied forwaidh tha First agval \Wa v ef gehératioh 9Nths widinsthuiientavallisd th@Bwil SSi on
por tiihe) And thédireturned biablavamidntite secodsighalat | Ng siqatenedulLics variatyain i gaferatedul at i ng t he
t ondind. Gheringut gassibn inputy botinefithet wazeforinor war d i Mhi¢ lseprdblemsit selvegrbgiithe tgaehieg ednt on  of
t he sign#l dromrthe segondrsigneiding anddhe nusicala r1g-  thinerddn the oharaciedsingrpottion ef sldimblackwar d i n

-l

t he teneceirg! sighal fepgontralling the musigagipamemp  of \mn\reew “@9&1‘? ‘%9@! ﬁt‘ﬁ"&&s@ﬂl meqns;the The

| npuers Hé'ﬁ"i"ﬁl‘ia QAP torbe generated Jp resnoBse\\ay e f oYgRR! IooP mpgng me@m'@alsm%d by
t he % Baa aﬁmtrg'. eh the inpyt-p spgpnd #gﬂ “

15
e et fm;aﬂgg'ﬂ' E
' rom th

@ghﬁ:ﬁe b sdelg‘;{ ‘ ,%ne to \Rﬁ mhem des naI
e e i

‘Eétﬁén%egnal S tﬁaﬂ
S' g ayed! eeférnl |%fn fer}eh @ﬁﬁod d?ﬂ'ug F&éni' ng

€ siffal e ThE |Gr9Qtd%§1§n§d9| ackdne %Veﬁﬁﬁhﬁﬂn%&% vef orm si gnal
on QiafceWith ihb Mo th-p.s&eoamslwﬁ@ﬁame,ﬁtognal themtﬁwrsmﬁ ed to the first signal
|'i Nbe sinisatdd] WHIG TheStransraiSion| pofliGsislde- t he ot heg, oisaua&didgfaaatshmq; thexaeiBeonsi gnal
| i Nnagnedsih Bdtordsrct witthe@boanyrtie tubeoftiyv ef or m s Figunation brtie@ettimicimusical insthumbrt e r

- 0bj eridinstrisleradWt@n tragesicad foné patrg sigsent | n- ciadigythé misicaldornawatdfuem dighafigensdr e

Cor rmebgpoegiomitng tathé pezformapcetinfamatinlis  be  ap p atingrappdratamactdrding to kheqvdsengindams cr i p-
p i t claplied totthednputisprtion From theexterpal devicgener at ed tiora Howeverethe filleemeans ene notrshévavimnce
bei ritjs preeratus geneeates dheovayeleryi sfegal ivrew-  del ay 8ghrevty ef or m si gnal is fed back to

t he seefEeiedhe musigal topp eanisel gigngl, 9 thatdhis ed enboﬁbr@ﬁ?g"aﬂ"#“wq@ﬂéml“ﬁf &‘r li ne.

The ‘ip t's To’&rsl!'?"éﬁ'P the “Hé'gP'lj i?p ¢ftheaccor - E‘E?e"s?"'n‘?fé'ﬂ"t"f"aﬂ °P'§’°G@&F'T°9"

dan mi)u t h- pi ece of the wishd i néFig, n . the dravmns " be

si above-ment portlonFPSSE sectlon y.i,’,i,,
- :%JP%S?E °t:%7§,, %fu Eé%is w§ i E%ﬁffb irkfesiis

I'cal tone

idd Qﬂﬁéé&%%e %&‘ﬁétrum@ﬁ TthP {hEu‘é?sOO”d' “9 Has %R&‘a 5B‘%Fe %ﬂ&%ﬁm‘sﬂ&vﬂ{ ki on i's
30 2Fprobiteh iR BRARSdHenfna @ chifhof N€ Pr €S QEd exafmMislor tRRRIveTETh J;daaltlébs pbihput
por teirfulatd théxusicaiton® YyérfaRa froy wi@in- L1 0Nn. kbnvaudiinFighg filter neans are not
showtuinéntwlll. S appar at us generates the waveigos @ &bigikafiagiah shbwing thé ngsiéal 1.
SpPOoNSs eER-A-0t438 52N uiclosds atniSieal Adivavel S gnal fons waleiomh sigitdl Genefatirg. apPardtes &- gr aph
shoviermgsignal gererating @ppfatly dccardiay to tilppar at us cording wiarfixdt atmiodiniest df tegpreganar at | on
of trme@mble of claine 1. bysiichtaitane gdnenatingsysterear conveedipron circuit shown w nd
i nstatenedsproduced by circulating a waveform signal in Bigs. 7 and 8 pye griphe showing YD ¢haracter-
abo\adegrshich insledes edalay rtandingwavelpprar at us,  Isticsf ppn-ligesr tablgs sewn nFiech vi ew
S hovﬁ‘ﬁﬁ'd“ tha @06 B'Né‘t‘#vd’e extﬁ%d Pmmvs'qsbr t?on i §‘909 Péébﬂyd‘mewi%ﬁ sesondiep-

tra j Ygnal. eo'PF" tion of ioventidy on porti on.
the W“ngprh?yat us ﬁ@m@m S'HY—"“% féeqe encerplitude o g

exarnaLﬁé"ﬁﬁ i@%ﬂgﬁﬁﬁ s T % R *eforf k

1y atntb%f
StJa Y ear jﬂ%%:zg;am §t9§nd SAto 5 D of b IEAHOL l

mD 'muvfaemrbe & obg! Th BdnvérEish Greiivent | onal amar. id!9; cannot epa exarrpl es
of the waveformsignal |oop por- simulate the nusical tone generat ed from

the wind in- tion shown in Fig. 1; Strument wel |l .

Fig. 6 is a block diagramshow ng the nusical EP-A-0 248 527 discloses a
nmusi cal tone wave- 45 tone waveform signal generating apparatus ac- form
signal generating apparatus according to the cording to a first

ce t ube

f

errbodl rrent of the present in- preamble of claim1. In such a tonegenerating

B vEnt T on™ "a t'one is produced by circul ating a waveform signal in
Fi gs. 7 and 8 are graphs shovm ng I/O character- a Ioop V\:hl ch |ncI udes a

- Y - o o o



3 = v “ EP 0 397 149.B1 - 4 Fig. 13 is a graph
showing |/ 0O charaderistic of mMPAPAM&Bhe control si4gnal generating
portion 30 can non-linear table shown in Fig. 12; generate
two ki Figs130¢ agueeh shmwing d/@echarectdristiy] of S gnahmatcaFtiaqp.omﬂai sighalgeigratiogpation §0 cem

showi ngorelingdutablg shown inFig.1@; f i rst ki nd ofenerats tea kindsofi enusicah tone kontrplcigadls wWhi ch
ar e bodfientdrie adlock diegrasm showing ajthident i on;  ie. firstkind of musical tang eontrell slapals vetjeh are o f
time ahedimesbel e PRSP inventiglisi cal Fi gs. 1%erigAd lanse a‘r'@"’??fﬁri’ﬁ@"g Kiathpirppsical O

char ac Figs. 1§ and t%‘%g’EUﬁFF‘BW'"Qé’Pg’H%{F“S wWhi c fpna Fentrplgianajsvhichcprg Rpt vagid ip lgppe of
terist F%E'gt'%?f “%Weﬁﬁt?%eérs“? 1é“hown | n“F’P “e?zi""s“’?' fqre °°"F'H|e %‘a'ﬁﬁgﬁ qeter- tone

cont r o e’§ "ﬂéﬁm“‘ sig ﬂPH ReriprENaDee - ¢
o A wt,emr:or Sk LI ;ﬂ ¥ ,Er%‘r "'Iét i
e%am “é" LRI On, ym Fhd
per ' 8lifg errin |dnglein£| Shence
ar - tone coI or | nformatron based"g h_q &ﬂ;@éﬂr& %m Sof the
deSI memc EbNBAGORATION ARS BPERATIEN Part's t oG GHAer-preb re(ta RGviriRRERs Sididay t he
key- 8F PRESENTROVENYION speci f- out - the sev@hewind infthnent to be performed) and an Em-
ically, the nusical tone control sigmal bbihlrel dighal EMBSUihdlicakie 6f thp lopéririgl €
si gnal Basieicontigoftienat i ve of the (A] BASI Cshifphlot the ffafidriviels ipNidIdidigiphedsird i the
nout h-i nner-pressure (i.e., blow ng pregstureeraipwhictdhdils tRRMGIINHedeNIENTI ON
t 0 t he Fisstrdsaription willive piventwith kisspestie ther med) winddhstemets 15 bouchure signal EMBS
i ndi.basicicontigusition pidhegpusiaal ke wavefomasid-c  Conf i gumdgntpl{yﬁttspossibletoconnectthe so-calied
shapeea! gdnemting apparatunacenrding|te fhe Prerentdn-n g 20y eyt eantrelfer tp tha elgeifopismisigatingtumenihi ch
hol d¥entitfe nout hpi ece of the First, descr“‘th 'Pd'FP Reyth F\?@H“% ‘!‘h spspect
t o t he " fip-reian ﬂ%’l"ﬂfﬁﬁ?‘lf“’%!&%‘f'{?'eetdt‘ﬁ‘l gu "P‘Fe’ 5fsor m
i "'deslart’é B °5I atl 'ée’aﬂﬁ%i‘a: e to {8‘??}’?@ s‘l?taﬁ'ek T‘at i ng
i ne ti
appai’%ﬁ? gl P 5‘t°§ in- f §
el ec E F“Bﬁl rir inr [ﬁ: IOIé i 25 the case where the prese inven omsapp re
%o ncer IY electromcwmd instru the rforman
whe i 0 tr,tdes t I Bk b 1 Gorromit 5&’ (g C
mJS' cot rﬁ Héﬂ&ﬂ rrﬂﬁeﬂone Hu%]m%hec S g @mi}\ cQ\)Md%trt% %‘dftﬁer it'id'p brétocase
It 1 §end oo thOMiRaGEnelchritdl siR&I ON -0&QsH AE biRd erQJrﬁén&nauton%§
Par t héedatingOfktdh o tgeRerf6Y themkiBiBS QoneN 8 Mappaidius aAd the MR &Qﬁ@;reﬁbmaecrerrmﬂnen
gene eahtrblBignel Which 1 ther Shpfeado a hiisitll tdne OM t h RiodE¥AbrBLNG PéitidnOllolafd tonddiof iRBrmRtidhe I
hand waveformisiffabgenérbting @Pgarat@ dohdidtingséfgnal  gewerpdting portPn PM I thie Bas3Xhe petformahdde case
wher e miuiel toweasatrol signaliput poetion 16D, &ywge| | ed tirdorinktion Baitend calor inférmativd td lergamend-c
i nf ovefartnisigmal Ibsportibin200ped a wavelbecsignaini C  Wed tom the btherinstrimentsatcpme Supplivd futte
i nf otranemis$ion pertion 800, nf or nat i on gener atd ngnusical tohesentid) signatigenkéreting portion 30sin-
obt ai nddie parformanérdinformaliosrganesaiingpartionon of stead itispassibiedd abtain sayassl kipdsiohmusicelom t he
t one 1@ gpYides P#P@P?fﬁt%ﬁﬂg Riprgdeysare wi nd tonesentighpisnals fram the piber instruments eiess s bl e
to gé’r‘?@t"‘é&‘? F‘i‘?s@ﬂd%!?'c'%“’rhﬂg?'cal t dhich ang thep @PW*@IPPJP" t°§t3 golng @upt her
baged fuch %F‘f’o‘feﬁﬁﬁ"é eners!ﬁ‘r;s’sg g
Qffeuitior & th §°"?98‘P9

g0
m %?iggg *g e 'a'et*he'"r 198t wrme%%g"s.ﬁ%&r’ﬁaﬂde
I ed t er;ljﬁlemusma One
ﬂg

ress. } e b algle‘r}er ting
portg.Q te ete .;";m i on Wayel AL o ﬁE i ton Pc%ﬁr at us
CONSigy e He 20. IQe clﬁta@fHe N1 Hédidn b

musi 9@ %ﬁt) §ML£ 'ﬁtug,rf pel'fmﬁcep od | Qllﬂ-or.r]g hrcl?‘thg\@avefohﬂ am Ha%it@g tone
COl Ofnforrhidtion genbratiig p Brﬂo gaRdIfssAhe per €T OF Misyakd AlrectidhQRerdlfter, Sifh Qi Werrl @ 25

vav e tofrhdits infddtion egreéén&met &r@aeqteheé- | NSt rrewEA bignaihé), and [ Ldebig sh&smetggntahe

t I an prebsion ievat, R0EItducH) afté) Bouch etc. The tone line through whidiPthe willéfoint signatiwRsmigéd I ol

Si gnadior@hintdtion generatingpbitiGiR0Ppmdvidéstone The D ark baekwar directibrhereinETter, Simply @diaredtd NQ
por t cakr selegdihg avdichdst anti SheppGevitdhitiperation Olsd aias baekwand aignat i) STHef subtrssior 401 <16 :
pr ov detetingecirzuity o diratl thie rarte gdiprigforpational Kk e yteacts diver raouth-ibrenpressometsignbl PRE§feivs fr om
t he @erierting pagion 2hgenergtesthe tone enipoinir-ng t 0 theuwAvefonm signal ltressmitted fomites backwaplui t s

t o b@atign.indicgiive ofitheaelectetitone edlor.dhe iy s upplsigaal lined-2¢ dnd thepthe guitmejiontesuitdnsvpani ed
‘Wi t hsika ippryenteo! ignehgenerating portieni0éssen-on pliedstp the nonﬂmmwa?wwgmr The
genePilcled §y a pling samputer gamories fas stpfingg &5 r (GM-lineprRonYgEsioa Cirgujt 0%1"%&7 deptssi on
evenf““s'iﬂ)t°"3§P Plﬂ‘i‘ "BP"P'H gs andihall f?fg t hr %@”gﬂf%‘}gﬁ@"f@?ﬁ'm AeePeRding loc
key f fI QF E)?nr{ 'ﬁrcurt oﬁg%no macovr$ g‘f" after,the

i nit |°§Pa"f%'58W‘ °"?< & FEPPEELI"Sn speed AL YR S { B Ront r ol
si gnal i nput portlon an after-touch detecti ng circuit for detecting an
after- 100 consists of a subtractor 101 and a non-linear con- touch (i.e
key- depressi ng pressure or key-de- version circuit 102. Herein, LI
designates a signal line pressed depth) and the |ike. Thus, the perfornmance
45 through which the waveformsignal is transmtted In information
gemerating  portion 10 ‘generates the per- forward direction (hereinafter,
srrrply referred to as formance |nformat|on representatlve of the key de-



5 : EP 0 397 149 B1 6p||edtotheforward

signal | i ne L1. Baed on the sutfPOR&QBY ef or m si gnal® on the signal line

L1 is outputted. traction and non-linear conversion to be carried out in

t he piiediotial forivand sigublive L Bassdgmthe subaput pmeMavnfnrﬂaéi'ﬁnai orithe signal (1)1 Bawputted.

Oper wdcti@ranpumdinésl eonvegsicnitonelcaried autie operati on of shaping an inci- dent wave

WL wihe mhesiqabtofienonteolisigngl inputnodion 9. 18 a r e4?) BasigOpeplisn | description will be

gi veppssible lq sinsigtptig opprgtiqnigbshaginganinél at an edge portion of a nout h- PI ece 41

basi ¢enbiryp ¥i1ivdish formertby | P@g‘é‘rﬂf arefdenfi on. Nefodascriptionsiltpe given il respect to the

spect? fored | g@n efgpep °F "f@‘i 41 Based b%ﬁ‘f“t"ﬁ‘@"‘}ﬁ‘éﬂ‘%?’ﬁ?ﬂ’cﬁ%"ei“mor ma(t,t i on and

tones":‘,’Y"?r'ﬂIF %ymfe Be" ét SB'H"“C forfg tone

r m‘ of eﬁaém don Xoigld roI SI gﬂéﬂf" g,g‘w"é'ﬁa I°§° 8 aggn-
hic ls s ace u inner-
9?& t ofe wﬁ @ 3 oo s Sl ey

presm& wﬁ&ﬁ' : focs! gna mw&mﬁmg& and

(-] - C

the w e fabonkith {usstm adduamma héich si g@admﬁé the w:rua% HabiGaRur €

Si gnnme VERIGR ciliit 10D siRieaGahdddinéVar d lslghal maumpmemtmctor 169662hatShe sub-

Subt SengihgShatabionBi i e iy £ 105 BeribPiRal  5€ P tractiof festiths sapHHY t6 EncnaiRERE@AERsIcUDE

1 n apldssineapplied theretoandnon-Inedartiardcwastiofl  t he ciraft hex Thisl subiraation/\Bsultiis ¢dneertsdiptonar d

| i nebetweeo thecairpressurcand @iHlow ¥hiéh mbses| at es thelvavefam-signal éetie trassmipied ko the forevald? | N

t-he thelouth-plecs 41110 tespense tolthetEmbhechge b-  besigna iped inrageordangesith the oén-linkae cheged 42

t 0 bsigriabRMB$ yupplied to the Hon-inearccoiversion esul t acteristicigfihe reell 42oThus dhiswavefbin signal

conv@'rcglt"@ﬂ-ﬂmbe%lwr"@"% nveesion ehaeacter- o 2nd traeamitted 9p the formard signabling &1 tepreseptsr cui t

192 . istigis comegier: ingidanialy, it is pesgible toreplacg ny or ¢ & ingident wowa \N&eavesnqudingjte thedisplacer ¢ and

ai r - e sRtasier A ?Yé%’saé‘ge"‘"f‘ﬂ\é"f EHPF m si gﬁ&P“l‘S‘eﬁédf‘?'&ﬁgH‘?’%t ed to the f or war d

;Egoﬂ:?@%ﬁf‘ Ha"f%o@“ﬁ'ﬂ?ﬂf"f"i" ?,“F;gr:f gl %Eblﬂg?‘ %‘g{ﬁh‘;{%‘:?&;ﬁ«g“ﬁ_ ;gool i n;aar
conve CUul
i " el v %% dgﬁr&ofn zwo%ng.ssoq E b Zgﬁé/f il % tceg;%h §

p%ht%ﬁ T! aH&r Jdﬁ?{hﬁ ?o?m' 5 ' C tﬂe%es%RJnEé‘tG dthLﬁH?ala ayc -
-POSS§; aﬁr&ﬂhéfﬁrﬂkﬁ%ﬁnaﬂh@% dnd GhdieRla- Wave Wit 502! FriarBred @he Wehvds al‘i’rb
t he  GdidnlsRifd Homuhel bdekward SigraAMe Lo WieNadi idied Srthe RNIERE warkBR3) o%uthh fro %d 42 .
t 0 bgetitBb thaﬁﬁeﬁhd&n&ﬁn%éﬁﬁth&@éﬂé o)l to tly @laﬁmﬁmm%srﬁﬁéﬁ%ﬁme%ignal linel2€
wav efotid Yorwaisignal Gk L16n e Géhand, he L1 | andePbackioGiRalbtBEErS0 i the WMt BdrGdnm
Si gnaddeif 202 sdds ke waveadawsigels fiomitedighd t he Wwewad thé waveloGsidnalldop Patidn280. Réteip,or t i on
300 Wieghtl2 together, kthat the addition result there- the delay circuit 302%s contrdlied Hyche yitotedignaim
si gneflis éutrupiedto theibeskwar@ GlgnaTtiried 2\Five - Bhe Pifascctha thedelaypinadt 302sisleys i vaveiorm2 00
conshistwavefprm signplrieopipgitien 200samssiplatet t o tsigaal bythe glay4imp contespondingde the sitch of
addethe pregspre Whﬁmlmgsmn@@d’cﬁﬁnlt he sitlgeerfoimed key. [Thereforethe peiod Betwednn
accoMaeyiend reflectadnaveMairamtheresapance of | Jirst isging whenthe Vefq'ﬁbs'ﬂﬁel@éra"m@dadds
the Vdg?/\é“feﬂr“lﬁa"'s?'ﬁ‘é" *@%ﬁ'&ﬁé@mﬁ@‘ and t H%Wed 1‘% 15 W'ﬁa'“ld’éP ndpQ end

S\h’gn quegq nal | Lo @ ewa is fed back
Ther ga g %?f?ew 0 : gﬂ%ﬂfo 'Fepr es é‘hthe E‘ft T'?"Ba‘gf’lﬁ;i?ﬁfykmr d -
Si gnﬁﬁ' i EﬁLP) Ime algwg&gsz htehr ‘% %k al(?' q.qg pide O{n ggg
er t f th
t t§¥asdbhdil ﬁ.aL %@@&a R L2, e rg“ PSR

Ot hefatemapeto o reSdntnck Gfile %Mhé &Iathe SUbt rl?tﬁﬁ@ Ehe%&ve'-rﬁbnﬁ&ﬁd lcRidfionP ltlel ON
addegircditsb28mtifatel [H8 o¥iatioh M6 NiddnBiavb S T I ORaldieimSighdlan the digHal s 1L BEmMNGIGT OF M
Si gnhicH i® apligOd tHeGrivbutBQbce 4edn@ittien rd-1 Nes  12b2 fuh&uoﬁsqwthwfeeassbkmwav&ms.g-
addi turr@n back3althe niolitBplace 41 d3@he@fiedied Ci I' C Uinkl o8 Do the inpGtipbriién 106 &hhildytheldader po1t Ch
Si gnwéveoTheidslap tihgaofithecddlay circuib302lzaed< Wasod Surgtionk td partiallyl féed batK tBe wavaform sijndl, SO
t hat srohds tddheaseciprocating ihot®0 2f Welirgigentt he Waw &2 othetiatsndssing paetion300. Thug kad pok-00p
por t Wee vl denandson thellenyth of the gembneby t he sibisitesjmuldtetbe adatioagteaitiiogwitintiche
pi t clibeandithpdistanesshstyeen Wt inhg hole apdtet auses Mstthgipcot. inpthet wardsgbe wavelotwesignal

per f BiaPartipnaf resqnapgeduhsy I thistcage, Gz#q— od betoddri-2wandmygte tha gormrsgssionwave ofgive \\2
f rorﬂai’ Hme pidhe,delay cleoult 392 gag pe Yq" vvh@n t'h'éﬂﬂiﬁﬂ’/@?‘ﬂ%"??l‘%l gnal | s transnitted

’@E%av:‘ 'tﬁ'i signak Pl Ip giher wards " u r_ t e %?-ﬁ\ s ula& m;z Eg'ﬁglzl ne
JER ﬁ ?Y%Pﬁf"?ﬂ a&ﬁ%&"ﬂ”ﬂ@"% F‘m si gr?g'f %’ngtfﬁ g 08 [oF SPRUEURRPEY i $98 gnal

h_

transm ssion portion 300 is to the ¥nput portion 100 via the signal |ines
L1, L2 will designed to feed back the waveform signal on the sig-
correspond to the pitch of performed key. Thus, the nal line L1 to the
signal line L2, wherein a | ow pass waveformsignal on the signal lines LI,

L2 has the filter (LPF) 301 and a delay circuit 302 is provided at
f'undament al frequency corresponding to the pitch of its feedback | oop. The
- LPF 301 |s de5| gned to 5| mu- 45 performed key. late the shape of the

- Y



7 t ' EP 0 397 149 B1 ° 8 pression wave of
ai r) in the nouth-Diece 41l and tBRO3REAERS [err]... cén be fixed at the
predeterm ned val - transm ssion of acoustic si gnal in the resonance tube
ues prossiflwae®eair) @ thé Meyth-piade Mandmsi ed Dyiedths, 47U.Sdxh b4 fixed attiapredbtaichined val-

| NSt tranamisdion ofldcoustd Bgnol in the teSonpEd 8ibB| € 1 O vedin@arze Rt the) cad bevamibd lydmamaicalng

por t ofdive @K instrumeept Eheyéforp,dt inpbssiblertosi cal tdne catrglisigned bereratind rortioo 3¢ indapsoefe

s ounfdrm the musisal tane signat simijlanta the tongsouire  per f Ymeranie espondede thetredonmansd infaration.he

Wi nded frestireyvinsinstriument dnadgditionto hertovre  alsov 8y modifing thgondinetir fopvergiondeuitd@ies| i near
conveenipnsd sigulation modelp thg windingtrprepsbd  si mahnindigs 46 01D 45 itis pergibipopgrform the

| nst the, prespnt inventiasigagpe ysAd fojsydhesigthe 4 4E°“"I“Pa"|°§“"ﬁ'i§§§ aying lerge fresdedrdfrie-he t he

°a ?R?entlon can be used to s nt he§ nan-|i near conver si on
h aVI n 2{ Further insteadofthe non-linear tables 113, 115

h PF IP mdg ?non-li F‘EOH‘@ lon
gree wave tﬁ:ﬁaﬁl?) 1§lew § i r_ﬁenon f’eag;” or

t
Stig WE‘EET@ ‘Li?ﬁ
n\?ﬂ «Eﬁh‘ﬁteson sigﬁ esLf,l !S Q%§l dgear

h& ﬁ\te QmBBLNQ
conv sion ever It I's possible to pic “Eﬁmm\(@ gré;b,ﬁagme heq,;put;@,bl
102 as IS4A@HEh, ihB nEd-lﬁlear‘J:EanQﬁﬁ &iclit fobe naonnb,& a@g?ere of SéfiesnAtifier8 17 WAL Yhultply
Si ON&dn bb doReEucted By tREHSANIFERr tablés@EHARS | ON | TherAtplcson PlaLitsd mbitkhers A6 B4 H.C al
SUM @ thé hén-inear ¥O@hdracidrigials sRawh MLRI@At €S ORiehtd @;, 94, JN'vespettivalg and siders 928 wifich. Mor e
Speca.iin wiakasy, it is bassiblie tocaharige sVepte nbra Fi g. séduentially add the multiplication results of multipli-
pr oviirdadatialintrespbiserts thb Fonbourhiversighgdi ng t lees 12N{ogdther. Thas, thi oaipketiof this kircult bed

o - EMBS; ipstearh it is@ossiblorto eonstoigtithe no@iin- 205  be regresentbd gy the folidwingdormals correspangy| | er s -
7 edvaniersien dirbyiti102 asshovrdn BigmdAte 4Gt ed byngtidihe mathemiaticpbsum of adrlesss each hav-
the Imeneei 9b Flo 4y poypddectiy jadds tafoutpt ofi pl i er s 126 @by BHETEIE +ing atie non | i near

1/ 0 E‘ﬁﬁ?"&’éf‘%ﬂ"@"t‘i‘% EWW ahE W%. cents ["Eﬁ'? °°°°fﬂ°1°B'§ﬁeét szel

geQUe "1“ hp x‘ “F‘ ﬁ' ies pt°§s'b{ﬁt°?ﬂj ng‘%ﬁg;? %‘ iﬁéFﬁb'n-
res p@l %’83 QFZE 5’ "T?LV“’? f'ﬁ ?°" %E@"g ?'WI’ (?Eﬁdput of
hi a tion resul s no a onve .

thi Ss: d, rr e\’éa%ter % Laﬁon%ﬁl 04n| n-

20 v Yé‘hng f OrbUH rﬁfie(agggh rP«f?P 5&8%0 9:? ¥ele§ib°n

Ci rCl-ékGlt era\$2t§ or 4 ﬁﬁ&é 1ﬁ Gighats i HeO

Ser i R io bpFrafsied ¥ th él&ial lﬁkéu "Im::a sk @t Hb thd eby transmit its ad- :
[ er 1 Fig 484 doRRheAF taBi 3154 fubiner h\een%m)uc ur QrtiSrI nal fine L1. In addition, YA € t he

coef fWeSri @6clel 182 &rd multiplieh 113 shdiin irrg. Whi | e tpieed1b edsubra@lﬂl.e vavisiosm Sigbort thésighait PUt

of sykHerR!thy addEoriVedult of ddgerti12ds b Of  Filige L24forthehn Sédeven 2iabdsithegnultiplicatidnt 101
Wi t htotthe@ominesreorsegion,land théretihg cotversioad dss | @esult & wltipliep 213 vidth the wavplomrssignalcont O

om t resiitds sngplied to the muitiliestili4 Inlthis gaes, fher M ng tiwctigeat ling L1to thembytpnsmeititsddition result

non- aovementionsd woidel Soklds ganerated frem then- | | n@ptp the signabling [ Ziowapditothednputpprtion W0.gnal X
bas eniusidaliong defitrol sisnal generating portion3digndct t o Thikgircpibshown indig: SAle theeruivaleptcirciie

e h@ﬁeharaeﬁaﬁsﬂsefm'b'fneeféqbleésn begybisrerily Ther e &f thewaveformypighal jogp pastion 20shownip Fig.p| i es

t he tetgmined\jngte noias signal s 8esgiplal i“’ooﬂ portlon 200 can version result of

non- Pl“FPe“é'Pe" %‘%nsi ‘@@1%‘ Wiz %i‘d'&ﬂ Pﬁ-on B e P 38 agneﬂwvﬁdﬁ WavEAL ()

l o r I -%g ':g bE 11 ﬂ{:a S{QH% %B}';e tion re nio the signal line 19
,ﬁg su agﬁ %o Xef or ml.% eg le an-

hetra n_portio

aget her
tO t lin Jr elé cﬁ‘cuﬁ and'theh kea4 %gj %bﬁ?at?fﬂﬁf lf;gg r
i nsefhs t ss.nd Jdlb got{eﬁ§ ws iPEIGsC44, N e SI e} du%ﬁm su nQ HAS'C2 tow i the FrpliU!! -
t weegs. tgy fiesk dihletdidRcir@ft 114 ph@ywobn Fig. tiplier 213 doubles
the mxeetsw“mnsngmh m.tismasswegmdrmM Her ah Base bitFYy. 5| @intutPifor bESHUItipligdithead der
112 seversikingisoa musitdl tRe dighalsFur t her ,  ans@dd@vefodh igidl Bibthb BignaMielLi2[bY teabérpn t O
t he nomMmdasdvErlf. 4C Plivabiichilinsar tablogl 24 Ben the ciefitayte thereby butputis multigiisatioh redit to an
mul t ¢qphected indadileMandthd dutputsahepdobdrasasi gnal adder 223swhkreinitie rsultipjidatientreduld istddded
mul t fyshtiatiyaddetidn the avidera 122. lngase of FigdD, t he 40 thewsvefbrinsignal 6n thesigriaklinellty Then,dhes i t
i ts elarelinpi-ingantebias| 123 aris conmedtediin seviped noi 2dditioh ppsull of adderR2 ismadtipliedfby thencodfie
ont olntepre of Figntl, plutsheontlipear tables d24andt hes | figient azkos milnlier 283 so ratdhegulitivticsticn
cont yffisliers Q{?g%"e Ylernetivalyicennesiest ip pasips. 30,  arvpult iyfmnsmittedanigithe siongliipe Lit fpwmidghe 5A | s
t he YRARINCIPTHEIONITIorde ri In 2tepEOvidepipraul-or | st it@NSRYssigRPeriop 300, Onithegther hand, gyaul-
ar bi YR'S[P {'#3 resppptivelioin {3, 6356y ?H°'§F‘§H | oor.')“’Bb%z?f“B'Hp"E?)'d?e BYeligatiop, repyit pf muiti-
determ ned. Instead of the noise sigsal, it is possible 40 1. to use
ot her signal which is forned based on t he per - In case of . Fig. 5B, an
adder 214 adds the wave- formance information. Incidentally, it is further
pro- formsignals on the signal lines L1, L2 together to vide the
operation circuits which performthe opera- thereby transmt its addition
resutt—-ontothe-signal line tion (such as addition, subtraction,
multiplication and L1 toward to the transm ssion portion 300, while an-



5 9 e ' EPO3 " 10 plier 223 by
t he coeffr ci ent [err] whi | e anot er rrul t| pI I er EMBS and
nmout h-i nner - ressure s naI PRLES bot h mul ti plies the wavef orm SI on the

plier 223 ient gy e p{}ed d
oer '"Hg s sé"?‘ arthsr'gga'e aarelezzf‘#@gimrmff W Y ﬁ‘ﬂ‘f’?‘t"m cation

hp o - Th t
e gg Tféaffn gf;f: DE Sz pee t o &@g 0Gni raﬂL u%rﬁ%grod pu
i nc Ao, B85S 1 | dnGliaef rtab?és 56ah lpé
towag fﬁcllﬁtsh{l@&i%a%?r&é&ﬂhé@&eteme@' N, thgs 18) RF0Rfe skBRacRABr lsibkaas theb! es

oRiREly daHbd JaRed by the Aadidal tGrieRB-S [er rduauﬂt.ﬁrer-hefsae siifdl IPRES fRinlthewave-
pF ed &Br%nar B@Rratiy portidb50 in 1S of tiffear MUDT r aGbaY sighfibn Hislzigha Gle 2ltdiBerdBy duphita OF
t ey responsdib thepeife@tarey infdatibliSi cal t ORe (Pebsure Bifferbite isigHYR it the @ressduginal
PRES f nocasé bicgrignei, @-mutipiier 232ingiitiplies ghener at | diffprgnos tiyiwbioh tBOreedu2lottiiadoutifpidce 42 OF
I N weveforms sigmahbn tha sipimblireiLd bathe [coeffe- L2 t ds varied ie Bhapofseqitid. 3mThed BP th2sendves t he
per f oentanodilé afothermultinier, 233 multiggs ther ess urlﬁghdlrﬁdqeqﬂeanwpsnegﬂm the) priegsameidife  of
t he wevefponpignal pn the signabinet2 Jy the poeftir 1| t | ferencersigngl 2oupulted; fram the sulijeactor 151.
di ffeteetnstheb nagiderZ31 pgds thegasmyltiphcation ¢ 4% b P 1565@%"%9%'%‘?%98‘1 Hifiers on
t he &5Hief My 'H'@"ﬂ_{”b 3 tpgethep orthereby | 5\ Jiof ?ﬂpq"ﬁ tasthe, 'é éfewew .m °"t1’he LPF

152 F’é é§ a‘t"f‘t@t’rt" }?}1‘ "?' “eaH ?'her mﬂ‘ ir TF,“

hl gh %@ m gnae pres?ﬁa |on :I‘t, te

- E@r engp. srhgn nn'“iaa @iiﬁ d
162 't ighdPire 92 H é?wtaL dé’r2 doesthgt H i eé? bﬁ‘l‘

togep £dd§ %e&bﬁtﬁlﬁﬁi)!aﬂot’i‘gsulfseo‘? Pﬂﬂ flietsO t he AAIsRii@lin Fig. 2 DRt tHe &ﬂfmln&merﬂ}

t r anggs, bad thgetrdFld tHeteBYtrdnSiitits ad@ifidnQe-t he srtsaahp bifRn-linkar tAhle 154K Bpréseht tﬁ’é’V The
addesuiilént thélsignal NG LEXGIAMKGRARSt Sdrbn VWaé d didiRsdingarns BitteTé43d2 GF@ietroGh-pREE 1. On
‘t he atder nal EMBS to the.output of Lie oltha of sonlifedF Rbly 151US RighlieB ®Re A

mul ti plAseiescAiid abavk,tby poditying the eonfigiraf or m shwitipiidr 158.he addition result thereof

t 0 t Mien oiwaveformeignal lbapiplostior B0 as ghowh Ine  Si gnal Meanwbilel the Impitipliee 185cisb fréceivesrthe.

[ er r Figs\GAitd 3D, it js-possib® to simijiate themarlalignear t advtput of Han-lingar tabls\ 456 tedvhich thepresslreat | ng
t he of diflowinthe rrputhwerewz’e@f paverelilgnds ofs phe diferencerignalis sypelied fsam theisublstctar 88tent  of
t he Minddnstpymentsell pddition.dhefregdamsaf deatee 5o t HB genetsh ayeniifithedprassurgyjffergnge applied to

coef PaLhesAipgdgorthat sel'ﬁ’éh’""daﬁf il tone; hat ttheread 2 bacompas iqrggs inthe mslativelynatreye |/ O
char é@t‘%’r‘?g ?P’"?Sz!"t h se rrul t | | ca‘t‘?“bﬂ’eralégﬁﬂ’ Y@cﬁmﬁr%ﬁ%?grsg that,

g il ﬂ &thﬁ
hor Saliprt i °r’r?°';'° g%ratrr o e tﬁ% 3 {rj;; e ogrg;mm i v

r epr ‘iﬁ@ n;;vt E]Saféﬂ-l; % ° fortl . ne Lifo &glra terggc as 2
det

1% sure dt o sig-
The tﬂ'lé s de;smaé 6nntﬁ@50n i of s SR Lt e %ﬁlfﬁ@
bthypleBg4st he configura- - mul tipli@r difeench hﬂbfthéth!"?e\é@ ﬂ‘fﬁ%@th@ﬂﬁ low 00I0
per’t i on 200 as shown in Meanwhi | e, t heyelfeityl ardlthed thelomechtl plasdufCdifterdise t NE

Fi gs B1PiReremMBODIMENTI S possi bl e to si mul adighaitoliButied from the @oh-linda taBid 1563 sup-
non-linear table 156 to which the pressuied ®ftheaintitifibross.i Thed, i@ mariplida 158 ece
41 of Shexedesbripionvdlsbegiven With resglect odheence  Smgliptids theutputpfrion-titbarf tatdsmi5s tepresen-

subt firsterapodimerit of the prasent imgentionaidereis, thel n 451 d dtiative ofithe airipassing arealef the cfed 4Ry theout- | n
genemypical tope waveforn pignahgenersting @prératyser enc epubpfwon-linganteblectyh corespondingdolthegort hat -

s ev e AgIordiap e st embediment assheva in Figd r eed asteqyuessyre differancg sland. Thyspihe multiplt i vel y
narr mulgqb)gppéqrrgr thesmysipal topesighal gorpgspand-c gs e, cation result of muitiplier 155 w{llmseqtﬁp air-

air- 1"196‘?/6"?/%%'6?‘{“9‘3%?{"“ BRthecarinetatkd so th'Pé’(t"° OFitY; 3 i read)

dot t &8 ‘f E’k I 0 Fr the ressure5ﬁ|f %g' "I“%B 'f'ﬂ 6‘ W'Fﬂ“ﬁ‘hal to

t he lt?'larft‘;‘ fick r‘agli‘f'r fl ow
- geglr i\ ﬁec élli?t' n result

vel O e us| Isi n lﬁplclp‘% on

thewe ﬁn aﬂl bIn
Thi ar, abl e
mwmﬁ ‘*;%fzté"°"‘;*éttsm; mzr S Mt £ %e prt‘%eterm ned
shor the@fich sig pWQothp argg the fréuekdpbd . the prrﬁesweramdsrénfaﬂa%gﬁﬂmﬁ b coht@i¥s t | ME

Whi C ithetheimied) e 1 Be §dibrale @ Bfbéudiird sihal0f  t headdérabs1l 252 GOHMRE @R fdiidRE waveform
consi deration of the pressure nouthpigece 41.

40 difference applied to the reed B affects the air- fl ow vel ocity, and
then the corrected pressure difference [B] FIRST EMBODI MENT

signal outputted fromthe non-linear table 156 is sup- plied to the

mul tiplier 155. Then, the multiplier 155 Next, description will be given
wnth respect to the nultiplies the output of non-linear table 154
represen- fitst enbodi nentof the present invention. ‘Herein, the 45
tative ofthe air-passing area of the reed 42 by the out- nusrcal t one

A~

ratus show |ve o

yi



the rusical "‘tone to be generated.. Enbouchure signal adders 251, 252 as
simlarto the foregping wavef or ngdy 397 1dd 81 42 EP 0 397 149 Bl
12 signal | oop portlon 200 shown in Fig. 1. As described ner's I|p to the

uth liece 41 hen e L F 164 re- befqr hi s wavef S oop
por t Fordie ﬁ?fﬂr frecﬂ?éh@f &Péﬁ‘f 4?&'[6? + re'I at es
t he |swave na l ortton2 m)ut h q en der _
161. lal srhe vang i\;m f p gﬁﬁ%su el{\ t-oftq

e SFtle L
ion ) ° ,,ra: sm%des a

port fa¥s AAIE 358 ARIGAPESS filtdr y §
LPF ::g!iﬁhﬁhsd@%&la&hrt&éé bf.g# Eﬁ Schf ﬁé?.l: c%ﬁtrémcs dutbnufUpF $640nal

[ err figfinsdlaW2, Tra c&l&fmmnm&adh@pdel ay G Jr@datotsm%t'a& thdholifhg FRMBPERGetiR! WEEN
tz]-’ 3SIVAPF $52 QAL ENedIn Rispdbe tb e Gitch! | €0 Ghé's ipwhich Roldsitfe niduth-pidcg bratte bdsigs LI,
LZY 3fue ntudical @hé tolbe genempd)ieSthepitch §ig LPF  striment. Becausepsueh htldigg Marnéref hepa ng
mann a4 POfin thiseasedtié pussibidbbmit tHPHPBIS2 ane dambrfstib bftedtsithe freqasnoys the mpsiédnengdi t ch
mer ' gorh the wakkfarin sipodl drsnsniissionpertidn-300.ece  Ofto heseuridedigm thenbrassinstrimeentrinzddition, t one
t 0 bEhegdeiay cinduis 353 Is. designed [se sipiilerghithei g-  dhis LiFIA4 andhecielay timesdoibsapblis thithey
nmannregelfig delag cisuk 302ghgwniln Fly. 1 Ryrthemias ¢ as evavefermisignghip heiwayeformional fransmisgionpr
.352 bantipassffifier F)é‘”l "aﬁCteéettﬂse U 1 eqURSHER, 3Qr fupgiign tp aanire|the exgiliatiop &ier t he
wav e ige ?ﬂ"gls pehlinedd § lgtetheradi-on "BOO‘"‘""Y B t'l?éigg% eireiatipgdqop H?“P'Fﬂé’g B’rt% s

| nst F'lﬂ’?ﬁ'?ﬂ'a °T"ﬂ' 'ég erg'é"”gifr‘é‘ LPf"%‘ ' é‘g
iy ¥ ﬁln 'eﬁ“%/? rres tcg I:‘Ieg SRR ek
gl,éﬁgf sim &fﬁ iﬁ ' °"‘ib#ﬁﬁ”"@$.ﬁm g“.%ﬁ;pﬁmg 5&%@ - %’r’ﬁgy T put

por tiy Hn&ﬁ'istv}énﬁé% P-Jd%sn’h e OSC' 5 Q4k thd 0 cha néﬁ%aélh%w&h@l&m

i nela & Rt ﬁndtt%nﬁhégtﬂnaﬁ fhe labdRisticadi - 1151' hus) ¢R¥6tutloPndnlifiest taBIRABS will rep-

Ci I CiiyH fo/b8 plopsdated R tRe wihd RetnMkntlslidd at i ONtedahiakerdpbitig ¥dd ¢F tHalpeirdimerdip.sul tOne
of  Was 6B cidrinkt, ¥dxophofid @l o that RRPodsible L2 arvitplittoerchliiest Gible 1168 is biplidditeisiRRCY

br at icubtainShelatiiciaitniichi fonk Whictss similal toer eaf ttpner 168he wavef orm of. t he nusi cal

t one tHe@oune ofyamdiishiument. The non-| i neart a- si Yrealultiplier 186 bisaretedds the auput dieubBPF
401. " ble 165 connected to ttrestol 82 id @dlich theckietyeheabefonn signdk The
fir s{ClSREONP EMPODINMENThown i.n Fig. 6 operfeamete delinaticsuit 13 s publragtyd firemrtke  of
the performer's lip as sinilar to the foretdtegpressyre siopa! SIRERNTHUR tw gpb- 1

20 ageNeﬁs(tes?fiﬁED"p‘f"E‘E§UP'eW'ﬁ't'esPﬁ%f°l‘ﬁSut ke pitesgtar 162tautpuls the preesurplflifference, glgma) st
enbo8iUsigghiong wavgferm s'%nsbs H’Qtaapaéﬁt‘f?u t afBR'%"e'i‘ﬂBe Hé@e (PFRESYS ifferenge betwepn ot |

as SRR Ip $r °°1'da?'@:b°f’ hinslbn and the Prpssye ﬂ's'af atdwetsgeefd%&netfor- 11,

Thus 29 f'“‘ﬁl??l t?'lensé‘;&?' °['z§h?l e 165“%s - The, ﬁ"e aqat ed

in th i ne a(ig sent the ouput ﬁ %\%t?

lip. E"%s% %gﬁi‘ ﬁﬁﬁne et ¢ un.pﬁc ik Tmt 13 put
b He lufel @l

rms' hL anf?&]@ig?Mi‘lh drifonS erilirek Sonal25 :&tre .e.sws emwai:r.

1St fddpBéHion 200 and waveform sig nal transmission QIoWLI&dutPLt'ttﬁrmoﬁﬁq”e%L Ihus| 6 RAvéRm t he
OUt Pigbrtin 30 s sibnll 63 B5 foldading frsidRibsd t DE ClRin@YeHd sUHAIt W eBRRbIgrialidop HeCOND
EVBOhllefiisnd the like. The musical tone control signal tfoh 200chd WimullRd thy/sotind viaé to bel dederktsd

subt geretatiny fortiv30 et showh in- Fid) 9 dutgdtse S S UT eat thie ghoath-pistdBthe blassinstiui@ntsub- Next ,
desc thepitéhaignalP Tl anth mogth-ineer-préséune signalpect t o0 Adigmilar ®he foreguirigovaveldrid sigodi oot S t he
pr es RERtodheimfugical tre contrgiisighal imprs partidn t one meetiee R shown igridd. 1gtbe eresant wayeform
appafef: instead efighe Embnugire, signgt ENB: ther e 98 U raigngljidop eq"’tch@O parsigks ehadders 8¢1:262g t o

t he Sweieahignecenirlisignalaensspiing porticn 3Qeutt -t h@efﬁfO@s agfeseribgd befpre. thp present wave-

out S Pliféa B‘F "'tfﬁ@‘ab‘:eﬁpms?"bﬁﬁt o “P(‘YF“ Bner at i P ¥99@ leop gertion 20P G?fes"ﬁﬁ"gfﬂﬁte V@t he

muscal fone; th { liezgin, mul t‘l“bf’”%“s?"tf!‘?@‘ F‘%@"“"‘b?‘ ‘?s | nstryment.
sur e°‘&*’ 'F@t es r?jﬁatesn"es mwaﬁreﬂg Bot ract r ----- %}
vvavet‘ er at IP gny t

I
c ec: tc fl' ggaEl
ther?‘. mg 361 ge(?aéw-d ng tp(?:sr rﬁﬁ E ssonpo io)
mJlt'c ae% eaP%IQ ?3 na I ElslaJe E ? |gn 91is
mal nltnMieP%StT dde fher- VAVeES s@JnEi‘ @bl P%Pm%ﬁ

Her eipRssufe} E‘S’mt 99&&%‘&.& oned N34 Hfbyﬁﬂ& 6%-&9‘9 aVP¥EQ @én%a%talnm
pl i CaighdPihe LEbibtie @iayBdiby Iniali by uke @ T epr egsean&uatmc@s bachlcORiRtiRF bdder 3600 and
wav e treldemsdirgabs, kb MBEHE Aaitichiesut thered Vel 00h §3 B adbifg thewabdforRisRbdls, a Falsblier t he
wav e bbrepregpatst the pre2fd 6fpreaking thaperfod- t he {88 REMUINPYinG tHewavetiriaidhal by f&ed cosi gnal
to be supplied to the waveform signal, | oop por- nent and the |ike. The
musi cal tone control signal tion 20d can sinulate the sound wave to be
generated generating portion 30 (not shown in Fig. 9) outputs at the
nmout h- pi ece of the brass instrunent. the pitch signal PIT and
nout h-i nner - pressure si gnal As simlar to the foregoi ng waveform si gnal
| oop PRES to the nusical tone control signal input portion portion 200

- shown |n Fi g. 1, the present vvaveform 100. Instead of the Enbouchur e si gnal

R AN N o P L o Y o - NS A NS N



i

the delay.circuit 363, so that tEFo lablyn result theq; to 363 for
addi ng t he wavef or m si gnal s tiplier of represents the pressure of

pressing the perfor- 364 for mJItl pI y ng the wavef orm si RT flxed
CO f_flc n K(- Kn. 1, ---, K1) and a delay cnrcmt3§;ﬁo Foand attackslgnal Kwhichar s

e R

I it ‘r"e“ ”it; )

cont rs und 1% n%tu% nr
Spee“:g M\l%ff %é hs;gj TS' gnal.. k. F §6|&Q esthed
possi h@ttﬁé%u elalf fimés® el )Q:l r- te the p&l&&@ﬂ?&i Jvl@d?m su Qey—on tlmlng
Ot Nelyespbhdaitnd tleQuensy df HleMREicRTNE® N 1 he DPefias iR RpHAGS 1RV Shd tan bitkhu &é@lanzs;rl cal
t ube.gehipdtéd. The watisfors Sibritis picked upifmiRnce i nf Obﬂﬁﬁvhfbrh addR&H it BPbsaibleitdWitMidthd | On
angd” Ghphfsitielobthe OFF 556 Gia Bie®PE a0t ds@lntnad by t he gwifteqlbnsy sgyaalwhiah ib usedifbtehel mdge. For
exanné e first enAbddipendt Sholvh & Figos.use t he en- so ulatdn sidhas Geimol® vibdlerty ti mes of
al | del e absve-anehtichedsetond emtebioeatopergnal whi ch rises up at key-on timng, va-
I es pGites as gmidn & the forganing fisst epfbodimentemdsi cal tone to be ries in |apse. of
t| e teaite.(Thes, the seconrd ambediment cdesimulapener at @dlmsThe wavef or m signal is picked

p f rtnfeamigtion and isrsmisgion ofithe agopstisweyest | 0fi, it is possible to utilize the input
SI de signal fn{he brass inslgmey, 3o thabitis pessibladey) 55 s1- rrr“l"!!F'ca't?@“ﬂﬁ%@@ﬂh%ﬂ?%ﬁ"%?@nal
whi cthFaE‘ t%ﬁ"’?’éﬂ“"?‘ﬂ‘éﬂﬁ’dﬂ? s°t"5’ 9ePRsA i 1 st enfbY

uI at %ﬁ“&% ratQ etc. The ab@f@ ﬂmg Sg}'ég? di ment
0 % 8'% b&bl n% first "g‘r‘fﬁ‘ fn g Thus,
tgf {8 ngT&Q 7 hg h albms b)% f}nﬂ{&ﬁnfpne Mtrgansg"hss'on
”1 \é?and til al i) the bra | la'Frst S
pOSSI ﬁn Ptabl 167 lb&% AdiSe WRYG! Or m si gna u&?ﬂf‘er Srhridhlit %Ir&b-the
MUST Gaation 6 ﬂfﬁh'vél&cnt&gs&:hif‘ar R regener at - tiérﬁidiﬁaté‘aﬂim&f&h%nalﬁ relibtedn t he
br as Syolnf AdrClinedR Bible 156 (see Figs. 6, 8) This non- 25 in aG&L inudirgs&ill firSt addébkord sigar (L 1)
t hr ougéaribie 64 has thewo ARt R shdwth MUST cal T (RS whéllh Gtidtacristidiatisall REvéorm
vef Orpg. $3, gynlichite rhultipIRaion résaitbf maltiplier war d di r esigndpe tdbe@aried 00 can be nodifi ed
as s estanksimufateghe att-Row With acclibacy. Thusjt; Fi g. 12 (c) @onversiod mesmar(100pwhich rbefves S
f ur t hen-lineagahid 167 cdndmprove the §implationstizond si gnal said weyefflrignsiiion sajdsendrid signal ween
t he rfowircthemokigpiecernfitheblass ipdtiugent1 660 Thi s line and a musicakiond controlsigoal whigh ignal
out Lmﬁ'@dltrﬁpwls&qmamlthesmus'n%ww signebr t abl e 16%editacopieot a gusichl pasmeteneflagnue t he
sat - Wwhich is fuithef gipsef forfre soundrof Brassrititied i n back®ig#! denalita kecgenerptad.isgif corversing
al r-fT¥v vel ocity as simlar to the fore-  {Me@nsconveytingsald wavefosm figabn ior m
gna[H] is circulated going non:linear table I‘Bﬂ'?s tgé’é‘“F'i’ ”°"6°° s'g'H‘\P% non-
25 i

'éo‘?'B'Bﬁ“Pﬂﬁl udi ng said firstand®second®

the 1/Qgch £ | t"%"t"?&“&f"’ d

vva\?effg%ﬁ%o%m i s‘%smvﬁg%srﬁ F‘?{‘é’*’tﬂﬂtr’]u pli 1:2’? ;so :;::I m;é%%' |me1£mI t | ;ﬁ:al
is-to By I k’&ﬂ"’&g’ﬁf'ﬁ%qhiﬁ%l‘ﬂﬁ the air- fI

(c), CO”V&&.’%@ eoﬁc%ves “0% id@@e@ﬁdsﬁg?. d t&&D
the si Mk Rbdwh Infikte- e-Respo?ué’é RY¥aKET Or m si gngilg shid REVeom rﬁﬁ:?Q ay'i!nﬂ

air-fl ogy F:.me.tntbanssrﬂwp prRen&G] the brass i nsidspdBing toa pieh of the nilBicat e @ be

musi cal (% pne afaldgicirdult isaigpealas thbinGdical S SO t hat gérerated, 0 &fabd delagediwaveidinaigiel t he
musi cal toh@wavedomysigial geneigtinglagparate the Ol a Musi Gbe ofitputiadipdnesaidnstission mesns ch i s
f ur t her filer cade cintigurdiidy sseohttle OR pddsiges S 45NSt r U- is fed backctb gaid seband ighadlinee

gener at Hitbrorgetiveifiiten Imitdsr casepthe arslop circuit characterized by comprising:
means cejerent suchgp thefrasistondidqdeethognbmal i n r e- (e)filtenweans (152; $f4iforfiltering sdid waone
cont r o| used gﬁ@p ngrbllnP@.]oow@erq;ugqq'ln@'qS veform signal from said second signeBiihe so

that a €ighvibp peafatinp oipopits welspsghe pddety be ob- t 8% Revipyt p Bkaredwavpfor siges! toseid
means | gn%w"w&ermbemwmmtuge ofdberi®Bed her EPTerEeRiAN FeANAesg that said conversion
out put t qg“’?ap k%'{"}@?gt fonplame £ ad as MeRS|COMEES said filtered waveform signal

d et og flejay oiry cprverted ionst: apd
(et f b SR L zti’égﬁdo«%me oTH T ot g1

ans
|ine ve tm.é ahg 9. h n.uéts; tign 300 sutssm% and Leid sipthl 6y Heanis C O
si gnal ky ,ﬁlgae aatput he knom Birlg Sid v bndi %§i fillaa (11 R)
filter e Embolx reS&lg 8! Abdth-phéhal d 8N sigh&lfines BY tranQﬁlttmggsaldwave-

Finite- br%%%%nﬁ%ﬁi@% él&lvta@ﬁfdut-&f?r formsignal onloRedPEfirtshdb&bomti i t CH
of the nmusical tone to be (2) If the analog circuit is adopted as the

nmusi cal generated, so that a delay%d wavef orm si gnal tone waveform
signal generating apparatus, the ' to be outputted fromsaid
transm ssion neans filter can be configured by use of the CR passive 45
Is fed back to said second signal line; filter or active filter. In this
case.. the analog CIrCUIt.,” characterized by conprising: elenent such as
t e transistor;’ di ode’ &t'¢. "can be ‘(e) filter neans (152; "164) for
filtering said wa- used as the non-linear conversion circuit. In ad-



tone control signal generating portion 30 outputs rm
signal s on said f3 rst and the Embasictwersa si gnal EMBS, 14rmn“mwmngml “Imﬁ“r
second si gnal I|nes by transm.tting said wave- pressure skgnal PRES, spitch -
ST ki Bkl K, GUL K ahd a delay circult 96RS 1 INAl ORI RQInd SBcKsidral ATk whihlars GeRd ST 0~
8 delayr’h'éthewaveform signal. Such cascEtB ccut®’/ 149 B control the operation of fonmﬂgf'the musidal tone M
S normally ibedif& e spedcrbydthedis beaide disdel ay Ci Is@HallouR thah Blese Sign@1B,adis paRsibid toand

- at waCHesBhdiNB| sifiddfe Ml rbpagation W @t t 0 -del aysdighdr Bignalay BS foried Basgdon the fasC h
C ascufdieave in theltylindrical tube blateinpthe tdley oper at | dermarice intrmatiog, tdnka eoldrintinaation dreine
-notiraits!395, a6axte dootrolied by thepinbsigna Piit hesi s baledise &on exampde, it is pesstplead use @elerr t han
t hesthat the gumbfaielay timeis of 9 delayicinduits ea- wel | de yelgressibnal hish ring$ untabkeyion tipingyyargat i on
of resipad to the frequgany opthinmusiedl ipneifosbet 0 be f orrieeid ldpessefdme and then gilepuates glLet wave
i ngeneated The waweforasignelispickedqpifismthe t he del f timing. In pdditipgsiirgseible fowlilizedhe,  t one
col“B‘f‘ S'F?l?féﬁ'erﬁ"lsé?l"‘ﬁﬁﬂ BEF f‘Etﬂsﬁ*g‘"S‘BS 1866 an-EHeIchpienalwh ‘TFF@“I?H"&H‘% gnal

tp the firgt empedime Ie it is-possi fationgychasdrepgle. Vo &% t hat t he. sum

Lyits cor- vel ope si gnal vvh| ch rises up at

k °§)1i%‘"§f§§‘ °E’ﬁ° &S bage?p::‘a@e frequgncy of the nusical tone to be

ol;{%“ﬁglgco ,guates at key- generated. The waveform

5' 9 InThS b&b&n@ mU:H, kit snble tcP Ui §] Nnysich) toﬂg%%foﬂﬂsagdaigehe?atﬂﬁ?%hb' eto
Ut bithis e Inlsicd 3R4Kimifik heQburidlgBndrdts 368 Vi gathdi@mighding401 as sim | ar

| 04 frdne @b Brasdindtduddl Whi ch i's used for the (&F@dtrst&@:atlhhe(m)tﬁl%ﬁgh%bﬁdhvﬁl?nt

S hownméahwHile,3he usical tone control signal inputl| at i On S UGBfoabsidnaBSRanSmittyd iA forvard Bifes~ The

_.abpattionmoo tanbeanbdsied asshowi Gigl 12 aper - atawmas sinmlar to the foregoing

1 i Figt12cainndineas tible A61s furtherlinstrtad béhus, t he sdbonskcodixiyikitiee (L2F trough whithat e

Cl brems theraibirastonel62 a muiiiblierr @AsTHisSi on of t veid weslooh signajyartpetted fromsaid il | n

t heordingas dable 67 isidesigned tossimulaigythe pat- | s possi bisignal dine is trapsmitediv backwashdiregay ef or m
si ywtan @@ﬁ@l"ﬁ?‘?g BJpﬁaF'm'Bb’Péﬂ?affm’Phe musi cal tedsethatispif waxeformpsigngls arguiated
ge Beirgnon-lineap igble 458 {enekigs-5 B) ThiSe'zf"f r dth t he britaleonineluding said{irstand second signal
(ag‘eaqu' ¢ 167 hagt °"1“F‘ﬁ%‘s “ of; MR Hugh whi ch ligesyd e"’WéﬁW‘F’é" °f?‘1‘f’é”ai’fﬁf§'ﬂb al

L g’@ t"ﬁ"[ff‘"?l ggfatg‘ u|tilc""’(/eform si g ?I"a"?ug:" kil 1 (sd n fo*;wa_rd

non-hne T b?e1 caini ed as ShO sngrzoab on said seconds

on ofT the
:@W@.&ﬁ@a&mﬁ %m B M Ser e

ci %J sgnal

Ip

Mﬁcﬁ‘@‘t’@r hQF didser t8 iR !so i P QBLtrf-.:f om Sa' d figeat toerQH‘nE'g@ﬁe?Jted forl S

deglegtned to sinulate the sat- signal | inRnd cdnvektig S41d WdvBrm dignBiderevar d

direc- uration of the air-flow velocity as sﬁbﬂgblo&@dmgwﬁnj&f\ﬁmsigﬁd]Qj”l, SO

t hgo) MoBIRICAYONS or m signal i s circulsgted goithg aroiveltéd WavbfoinbigrRl e dbsee

Figs. 6, 8). This non- 25 In a |oop incl uslheagrogodailt dohversionams@nsie e

Si gnadithe emiueiimientsaédcabed Gateiheem b medit / O char actoatputedditacsaifirst highantinien i nes

whé&eddsrollolsr act eri stic of sai d wavef or m Fi dd) tdeBsmidsion wiears (30D} fer transmitting

mul t i (D11} i passibia trconfigute theffiltenih thewat er  si gnalsaidyavefon signalfromesdid ficsGdoneldine

si mulvafosn signsl tegnprigsion wevtie 308 byupegEy . 49 Thus, tteieaid second gignatling whilest legst daleyn s

( 100)Meriown Ifleitedmiuise-Resnenss (HR)fltef abI e 167 degpeidyayeirm sigpalbys mwmm- of the

sai d ‘OEW"BW?"SR RoTse ﬁ%m"%'m d.s cond si gne{?spa'rdrnsquwhﬁ e PR ece of

t he Ee’i‘"ﬁ@?F' d°pte H’é‘ a nusi g Sigil ch i s

so t %er yol conjt?& ?f"@@ .52 t he nusi cef? °§'f?§t ‘i‘,’ gﬁ‘é?' ":“ﬁ@ DNt r of

ignal line

a Mgl cf fﬁtﬁ%ﬁ lscg? Ps furt her § I,iztﬁ byh rid of brass
I nst " dbment such an&% édicii :B%agﬁg'er ated, Sa(la)qlltg‘r% ﬁ ng said wa-

Wa“%s&@é&"tﬁé Ldnﬁﬂea’?@én er. 3@8{ Ralgnal inr %foﬁaPQ&éﬁrJnPsa%%b n&fy Ak sd ONe

cont rdilon,thd BstratioPcilclils SV Asthé-addeONS as ta output a filtered waveform signal t&8aid

that amdGRBERF baCbe \RMRURE BY Shdbrthe t Osobe 0b- doReRBAbnimicaRs, Sthst sGi@ BoHRErSILON

Mean SankiSg dpraliéh cikiR udhigliarboérativha afiescr i bed heFehscofivbRts B4id ftebt waveform signal

out putiitiednd the Bi@l Elrthér/thé arliog By di- ne; f | ed amo &4 doavited waveform signal; and

(d) taubnehsBBD)OCREMDS uéed@O)hefdainy t r ansmi t t i(f)gighal Joop inedns (3V0)aidhliscindetted

confidyeite the filter in the wa- said waveftetwees isgidabonversbmnsangdadd sad si gnal

| i ne (@kh drenfospgmadémbodimpsyities mosicaborasi on 30 Qrapgmissivg musians, d4)d sigrialjoapamedns econd

si gndpnelcprirsl signall genenating eastion 3eledtets t he knowrmixing saidiwaefdnmrpigtalsen pridirstane (| | R)

filtehe EmbOUGhWﬁgEQS\a'l EMBRy eeBh-iPpeT gnal by .a sgeandyionallines by ypnsmiting said wave-

Fig.

Fi ni tREespyip Sloas PRES ifsdone T IR) cut-off t er . formsignal on one gtegid firgtangjsacendaidpi t ch
of the nusical tone to be (2) If the analog circuit is adopted as the
nmusi cal generated, so that a del ayed waveform signal tone waveform
signal generating apparatus, the to be outputted fromsaid
transm ssion neans filter can be configured by use of the CR passive 45
is fed back to said second signal line; filter or active filter. In this
case, the analog cireuit characterized by conprising: elenent such as

the tran5|stor dlode etc can be _ (e)fllter means (152 164) for -

a o " - o o o



gl):]\c/glrtm en ‘means agad sel d (3) I rEptm-,i@rgqgm ng enbodi ﬁgnt;mﬂﬂ#ﬂﬁlﬂwm"“‘k

transm ssi on nmeans, said si gnal | oop neans tone cont rol si g=na genema 1nNg

Eﬁ%ghgﬂu?ﬂ:ﬁﬁ&wﬁ gtﬁ{/g?aldmrs)t(?rﬁ%eﬁﬁgd_ wavef or r%fi:fzﬁ:és. nau§‘ Els gad b he
transm tiing said wave- pressure signal vidn ,ﬁ&t Eﬁtunﬂff

form sha0adas Bk vilGorrfsigi@bhedalidgSppeand SeCO”d u§érGagen wih daB das Wellenformsi- EP O
397 1424 Blaccording to claim 1 whereih Qaid signdc s M gral in einefdle ergth REPaid SweithSignd-ner  of
sai d f johrhesdt Bo6)GRBE first bitlatibh M&ms Wei t € Si gnitlAgtdntndi@ddnl Sahieird 2ilicdiRh wiréler
si gnal (201)R&8e provided on said first signal line and in welcher dieGFain dé@Welﬂﬁfonﬁﬂgﬁileil
ﬁﬁdt:ijnal ﬁéﬁbﬁdﬂpgawmmﬁ&)tomepm&ehemf or msi gnalriettiveddsn st 1t sri cht ung 2.
Arlisi cadid sevand \wigua fime,msad Grsblopgatioer at i Ng  apial Konvertierungstittel (100)gdtedasiWelt, SO
daB dasweans dngkaid waieform gigrats omsaiiidratli N@ t 0 cl danfornisignbievor ider avaitens Signglieiting 5
gnal i andsiecend sigiatlines wgehensethatia@iedei t e Si gnathaitdnoud eireMvriiiqngi®drsignaic agde s
first waseform signal entputted from said/fiestoneray ent hal t e AurcSteustung elpdscMusikpacardtess einagi 1 d,
(201) tiew 'b@"?)isd’mpﬂ&g toyppidsfirpt pional ling, s gnal | iZerzeyggnden Mns'meemwervd9te'r1tor m
des  W\epakbipeendep I'“°9'b?"‘ Hd’a’%er ation nm¥epeld "{"6’“3%" S‘ﬁ Wellgn-5

rilert %?'@f@ﬁ‘% J firstand gn¥l i ne”’%‘ﬂ? gprech agg;"m‘
K 1‘"?% das wel =
gf)gnaﬁg F%if'ﬁe fid appration fleans ?“8’?’rr§| gﬁZI vor‘lka :\:‘Eﬁ@f oﬁzwﬁfrg and

d os ds ia I| ne. ng m
second Si gnal ogether so that a mxe ns'g
WSt &t Rn\aéi&us&a&ag&e#m ﬂ& ﬁé@“ﬁgf gaam Shgnal Olc&)pweh Blrrgper a-
2ut g 1R ﬁrsg,gg RiiS Sines tiggh, ;,g ehgnsai d
fi rst ﬁ,b,gﬂ@gnsl(gga,ebom ,;sw er zeugenden Musl i kt cyyaa.em,g% tzwmaﬁ SigndiBiuitg,S€cond
operatio )fﬁ@ﬂﬂerl?ﬂe&hsr(@ﬁﬁlbdpfdﬁdbﬁnn WoRMhrefli GasWallenfofmsRnal taiRdabtbise| das
Vel | en- firstSigHd MeJorabdimphaid whiefoih  and S ec o efieY8xbgeningsit, dibTer Hohs daai gnal

I m Anspr sighasronasibl fickh and\deednld isigial life® gessher S0 zii leabugandsn Medikiosesahisprivhisvegnal
out put - togethes bethatrapiadded waveton eigial ier en, so daBpesti wirdk o01dal eintvod dbn dbersai d
second opéputted wsaidBmisignaldineut put - t i er toungsiitteln e erfseygebsndesa verzabadesy on
den Kon- (b} gqgoq@d@,qgh@argézgﬁm besprovidet! | | ne. Wellenformsignal zu der zweiten Signallei-
vertieru segagf signehiap fosefdiReg p -sol |, zu degzeidgefhryighal | ei t ung
ausgageb rislopels an saigfitgt and secpndisigad WAy ef or m@‘i"@‘?‘i‘ailek@l@mﬁha% idﬂ‘b s'&ﬁﬂ%ﬁ“desZO

(d) Ober f}ea&eﬂ ﬁ?*ﬂ’g;%F;‘(c:%g)Uﬂveffﬂ;'?s'%ert ra- rr( “ M( in éur ."tg 1
\rArheg:]el n ns(zzz)gmaéacsi el | enfow n f {7 S’é‘h ‘Toop
zvvelten ')sa fiya filr‘;tddgsr rrean

wahrend stens sai I!és Komeg “g,e J?“ d| ng
said wa tand m e| n rz gerungszel t, snb ai

sai d f|r fleshk B9 loeindsif 25 Zzu e‘;r;,g ones

gntspric bethé%ﬁsa: ﬁ%&% Retfineafd dalddbe-an added vgeg ﬁc%ﬁdnﬁnﬁ@ (2065 die zwischehOger t
Wt d,  SOoigidsn mbaHdr AaTpifinaaakiwave- OUkPUL t €d diedK&rirbrilerimngamittelSir@Ndib Obbrite:
gungsm‘ t tofrh g6z sHiETRR BYRS linedyacger t s (b)  ganpRmittel@snaltersna wobéidRbigndlo be
provi dedond coefficiedt| | enf or nsi gnal zu der zweistigsifefsnitiel allel Wéllenfarmsigaeiledin darc ond
signal line for adding said wa- t ung zurefsteplageiveitén Siguialeitungdefct Der-

si gnkl amysicaltaneivdvefomtsignaldenseatitgadpasi gnal 30 tragund ides NVeljrifaemsignels clue der etaB si e
f ol gentrius dceanding to glgiot hwheteln saligonveh adided wa\stengdarpegitgn Signalleitungaf digiewain:  nal
i S out PR mednsteffecly A gredeterningd S?"d'ﬁ%ﬂ" li ne; lige prdererder baidef; Bignafleitunggp mi-154)
zur Fi PYrwergipRy onjgaid waveform sigpal frgipspid)| j of nean§°'(9222) to be |nserted

Wl | enfPrdy h'éﬁeé" eongfute saldameissl Si gnai | ei - bet ween sai d sec

line affge coqtreysiongls; tung, umso sin Gef °T"f"étP‘f9e 7"8 dder
means for multiplying said wavef orm % 35 r ears E%teln
ausz nal on said second signal I die
Konv‘engF E.Pg ng%h(rah ttel das gefilterte coeff| °p°'at'°"s"§ )

e Signalleitun v esehene
Vel | £ {GhERIGNA chbugih JPRGkbRRL L es Vel lzeme &.sﬁat '2’3;{?,% 2! il P 21
(225) feRroRighsliE ik folgende beFabistal  konger t | efigisten'tpera %mu&.fbhﬁl;gnu st

si gnal | {gpeineiad m@grﬁus&a@ -(L1), miftdis de?l gnal sché gusfd@PErbtbd @ld ZwéidA)Signilleflung\disCchen
ond addegin "WalRffoinfignalLint Vidwarsightungi d Wav e-samhehmischerflis® d4R R¥EVdni doh Longisnm t t el
und di e @eardgedwird Or m si gnal on sai d fi r stopetagiér@itteln N@usbhagebensE Cgemischtes
gungsnmttel geschaltet sind, wobei die Signal- ond coefficient.
schleifenmttel die Wellenfornsignalé In der ersten und zweiten

Signal l eitung durch Ober- 4. Anusical tone waveform signal generating appa-
tragung des Wel |l enfornsignals aus der er- ratus according to claim1l
wherein said conver- 45 sten oder zwelten Signalleltung auf die Jewel -
sion neans effects a predeterm ned non-Iinear | i ge andere der beiden
SI gnal | ei tungen m - conver5| on on sal d wavef orm SI gnal from sal d

o o o o o o Y o a M - e

nalsc lfe



von st ktonver - 10 O e ?2%"5@?%?%25‘2% el V?EBE?*%%‘M\N \iﬂiﬂmﬂﬂ“\

Ienfornslgmalen dlefol en ufvve|st . die ers oS
Oper at i i 0 e;’g‘n' el f tF na- (a) es‘@"ﬁr st.e nal I el t LI)

\r/n\élt It el §o¥;nittel dlilel \2\ I,g Y)?Aé Y{E end zwei ten vent(f’iﬂ m I nalj% rovena e ladite

vel I er % ng.f;.t ' Hihing SHAHIE REhe> 60" Signal 5P sh il db VON

tlonsmltteln . 8 commande de son musical qui est utilisé :

Qper at 'aQSb%HébEﬁé g@m:smmmﬁﬁ m SCh;E €S Yeommaridér un gramétre musicel d’unpgt?r)\
397149 I3!erwa|ten Slﬁnalleltun ausgegebéiamrd C;‘nuslclal al\éng drer, Iesdlts moyens de

V\él | enf or nsi gna er ersten Signall eitunQesnversion convéAibdaftledit s;gna; d'onde

USQ e@aiaROng Vet (Erzeugiihg WoR dlusittioBwelWei t en  Opeénéponse audit sighd) Ye Ebfiifnaideid86ls de

cohver Sénfutmgignaley naibh Andp@eio, beilderaipsiF t el di e Mésichledd @ild1Sdrig LR sighd ddide

er st en gnalschietferinitte(c00) tolgendgnialfwaeonde pr ovenasvhvertba dbelir teaditsmebyanadé tapwer

Si gnal | el(@)angerverstemPimaieitannworgesehene S e csionckst dxirgjivie lagite mengjéraligne tie s

si gnal deerstoAddiennitted (22 umdie Wellenfoaht en Operatgmhisnitteln 5 commando de
son nusi ¢ignaleyys darserstenyni zwp %ﬁlﬂ"aﬂﬁ:s gegebenes(dhydasimayenscls tsapantission (0Psoynal -
commande r‘“’l!iﬁ“ Fapdioren sodapeapddisttes Vel dbn der ‘z%é'r"?‘ﬁh"’ﬁ signal f'prce de/ig gremiere
ausgegeb dep W?’Qi‘a'z“de'e's”"s’g“ PR3P A engendr !igne dasigag]versla seconda ligng de signal

| edi t | d" ondetoau 'P?"dﬁ?'d
o el D gigm;m&smr‘emd;@eﬁe AT qws%;;g
. lenf Orma kﬁﬂ %ﬁ ’S\Peritkw Ilel-belzo der di o? 8‘ dé ;) iﬁgeg%nus
sorts quy g§ iah i el ) o SFkbts Lol 5
converti , ,{eﬁ g@g@ﬁ@ngde conver -4 Bn sighkiSt en
Si gnal | elat,ggggebgp;,,g,ese ene sron est ext ra| tea ;saqhg@qumrog,n‘,;,g,{de l'i gne

.de si - er@glemteMiftipRicrhiitd 202)( die’mscheam di € Vel | @)de8 mByens de filtrdgd AIb2;164) SdAHI.  AUS
den er st afe AWeKbnZigablfefiing Dhitiibrsh Ad- 25 (d)  degeridal Sighal Elihdé deuidRdas Rbise{ 300)
pour t ungAmittein gebdhamstand, WP dabWeldh-n add| er t esondiligne dé Signal dedieiens & d@iviecdi t
si gnal daerpheigrésbadsaefaweieniSigaalleiumg@ithsi gnal  z Uadlditscinsyiet dSi cgi@isio | dnUsighablUS -
l'i gne de enegmesten\Keeifizidniense colkigigielen;gne de si gdiaride 1jog civieke suvteratis lesdits moyens
tout au mo#ns en retardant ledit signal d' ondke coiyprsiom ebavertissept tiegit signal

Si gnal | eitdurwgite Hluljelisiermiteb (225), diedzwime selur 6e cdende Sifloh daurt engendrer rlestiti signae du
zwei ts Adehiasdie ersten Signalisiigng upg die gwal- \\e| | enf or #iende conxesth; stusi cal A enégoendr er,
de tello M"ée 'He'ﬁﬁe%"!‘ bpiad, a’ﬂ‘sdﬁen er st en (s mupIsepoudpgeda signal (200)ipp

si gnal d' gﬁggéﬂ"a'?’? esdits tuntfEs oYP Iseiis meveps deggnversion &t
addi erte\i)@'ﬁ?‘te""mz‘"‘?‘fﬁ? i SSI on est % 5%, de  franpmisgian, dlesdlts i g
zu der zWRTA®E®" Si gnal | ei t ung Buxi brre clage aﬂ'gnadﬁ% en

Wi rd; tu zur rzeu n von Musiktonwel % n et ntledit
Comreﬂm ‘3'3

%: Bt tel (222)
de Fi | tiomibtie RBM eb ne mcl'fi' e zvel tens

RAd:  2Sinedrd Kén rﬁéibrtg abf dab WellditoRiitalde 4501t i € E'mibla ge@onﬁ@ﬁgn 'd@rsﬂ?ﬁl
geschaldoeaerayd'tdns g;ta.@mupgamnauf condo ligne de signal de manibre A
del i V\erda musitiongedersighdiaustibén. ZWei t en Si gnad. | plepodifithshdriteur d'un sighdPdbnbiSacsiyiens de
conversion un signal einemersten Koeffizi guatmsicalélseinl lh repdndication € dans le-

d' ondefiltr6, de tel esortl quel esdi t snDyensqushiesdits moyens de bouclage de signal (200)

de c®evendipationsconverti ssent ledit sighnal (cbmpensst tes Mehleisphoyansed'adtiorined
(225), die zwi- .30 donde filtr6 pour engweent(28f)phéwesisur lagiteprerhiére tigne de sH e

er st n %Wlﬂﬁ@%h@u'\ﬂwwdmﬂwﬂ- d' @nabet degnspeonds. moyess dtagiipnnement

Addi er g MesicplegampreRePtet si nd, um das (202) préyys %Ié'éd'ﬁﬁy‘ém igne dsSigptlage de
si gnal ( A8e prmidpdiona.gersianplfid) arde- aus der lesslits prafiens; gmdéptmnnement mélagr g

entre le ?a s““nﬂ%"@hg“"&% SEIRISPE VB8R et t unggq‘?f"t tesdt : i) d%ﬂi's‘“tes Pf:'::r"é:_
Koeffi zi \E %tg seooncmfigne de slgnalel\ézq pa% m)yeng gna??gﬁgm gﬂséﬂ'i ?%E&

tiplizier Llie tedit signa dond xtraltde ladite I 0 %@ q “%EE
ve
signal m @Q%H % g T‘ Onde d%@‘ﬁ é:? F de sl n ‘31 dts second
Vor ri cht yoge d& kt ~ moyens d cti nne g

Si gnal  eNatdaluiBh it e N S s & onal moyons dpalgmentit ff rﬁf 2t di o
si gnal d'r@ad@edife fdd&%e@%ﬁﬂ'dﬁ&ﬁadﬂélﬁm bre et gﬂé@@é’ﬁdn’al'o%&éﬂ@%ﬁﬁ ignaild'dfide

vor gegebane cathdidlibtique dudit signsl AoRdElgoitl | gnes dﬁélﬁﬁgg rﬁésemeérs sérﬁéﬂdéﬁrtﬁ%s&)h&ses

| i near e Konverti erung das Wl | enf orgsl gnal prem bre et seconde
| i gnes de signal. von derzweiten Si gﬂ 1 el tung | m Ansprechen auf das
Musi kt onst euer si gnal ausuben. 2. Dispositif gbnerateur d'un

signal d' onde acousti- quo nusicals selon | a revendication 1, dans |e- quel
| esdits noyens de boucage de signal (200) Revendl cations

4 ssrmanmSOIROLLENT des.preniers.noyens d’ acti.onne- nent (201) prbyus sur
qdrte-prembre 1igne de’si- 1. Dispositlf génerateur d' un signal® donde
acousti- gnal et des seconds. noyens d' actbonnenent que. nu5|cale

. L NN\




(b) une seconds ‘'l i gne de signal (12) par |a- gnal d'onde nbl ange present
en sortie desdits ggielle ledit sgg§gdrigeende extrait dgla
prenmiers noyens d' actl bnnerrent soat extrait de mere |i gne m;lmmmiulummlll

transm s vers ct|°nneme Soit x?raf: 8 ‘ﬁteeg_n ere ligne de signal, lesdits seconds re,
de tel Icon(f?§§d L redi TSt ghal - 8% onde circule 55 noyens d'actbonnenent
nmel angean esdi s 'si - dans une boucl e conprenant |esdites prem b- gnhaux

d' ongleD@ﬁgg{kbg@,&wup@g,&rgqalqton&%&g@s li- re et seconds |ignes de signal dens
| aquel | a6 muidRSeldR lavbebnditatitle, Wedsi€ sQrts qu' un signal d' onde une

car act %{,am.g%yagqbgw%&rmls.ggg@a@je doi t mel ange present en sortie
desdi t gom@pemds 10 EP 0 397 149 B1

20 . (5)des;(Eemnersh\oyenstxttorﬁeurs(zm)nDyens d' actionnenent soit extrait de
|'&di t e S @révaxandaditt premidretignedte ganalpour3. Dl spositif g6nerateur d' un signal

d' onde aeddivhner ladits signaincdidnde dedditas | a0 r evendi cation 1, dans | o- 5 quel -

| esdits peynnsetdecohdmiignenge sigml deitgeal (200) conportent: (a) des premers
noyens adote quin sigeal d'ofdeadditigondspitex-sur | adite preniere |igne de signal pour
addi t | onfyek de laditgipremiides lignadesigialonde desdit6s | o preniere et secondo |ignes
de si gnal(®des sesends meypng addionngyrs @24nal d' onde additionn6 solt ex- trait de

| adi t e pPENMySSHEadite @"dﬂ@’?f’%ﬂ%"m ) es seconds noyens additionneurs (224)
prévus Sl?f““f"&m’t'?d Hl?a ﬁ% signal pour 1s additionner |esdits:

si gnaux (ﬂeeet& ”ﬁg LK e;ét seconds |ignes de signal de telle sorts -
qu’ un 5| e d: j’ §0|t ex- trait de ladite seconds ligne de
si gna §de tiplication 20 (222) ins6res entre
I’a"dlte S 431} nde e@t esdits prem ers noyens addition- neurs
pour nul ighg dtqgsd*seg,le;meg mb\dhs gddma,qio de la- dite seconde ligne de signal par
un prem @lﬁ:{ff@f’ﬁblﬁdh%dlts@ﬁaldondedela— 25 (d) des seconds
noysns  delitdscbride ligifedel siyiial (pdPdn) previsrOr €S entre ladite premere |igne de si-

gnal et I|codfldidns; eeconds noyens additiz®nneurs pour nultiplier ledit signal

d' onde ddd)l dediseeongs enyens ale|mufipicatitd si gnal par un second coef- 30 ficient.
4. Di spo%225)ihsérg8 eitredadiepreroitraligng depiral d' onde acousti- quo nusical e solon |a
r evend| candl etiesdits sgeonds rhayens@ddifontegrsdi t s noyens de conversion of fectuent 35
une convepdiroyitifis ledit Sgpali faadedesladiteer ni n6e dudit signal d' onde provenant de
I adi te serenifsslione dgndgngbrasunseaind eeefr 68bnse audlt Si gnal de commndo de son
nusi cal . figent45 50 55

4. Dispositif générateur d'un signal d’onde acousti-
que musicale selon la revendication 1, dans le-
quel lesdits moyens de conversion effectuent 35
une conversion non linéaire prédéterminée dudit
signal d’onde provenant de ladite seconde ligne
de signal en réponse audit sighal de commande
\_/ de son musical. '
40

1



