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1. I otr,o du c11i o ·n 

In t he co n t! nu in g se~rch !or new auditory sensations, a la r oe numb&r 
of elocw·onlc devices have b e e n i n ve n ted duri ng t h e usi. twenty 
years. It is su,cpri.l!-ing t hat 1:n ail tho.se e nd .e~ v·or• for tho exten• 
don o! knovn sou .n d a i.hc hum= voice was more or less neglected, 
a l though m.aay ! n1.ere1Jtlng and u nu •t.ta l sou nd" cu, be create d , such 
as spee c h A_llenatioil, n.rt.i o ula1.lor\ of° nois" ortd i ns.tr. um.ant.a l t>:!i'.oct. 
'they may be achieved by a 11ui1.-atiie conibinotion of° the huma n v oico 
v itl, two known .instr umen l •, th" vocodor a n d a -sy n thorlz..r or ot h "r 
so u nd. sollrcc .. 

S@nn h eia"r i ntroduc:os tha sound o!fec:t voc:o d or , m(Hlel VSM 201, do• 
si gnod for multiple- a pp l :I.ell Hons l-n i-ac-0rding • ·t u di oa I filrn 11nd 
TV p roduction$, for progroadve 1nu 11icll l Qro u p & o n<l anteri.,lino~• • 
Many o! tho possibl.o appticat:lons ho.Yo no t ovon bean ~riod ye~ , 
b ut h1>.ro o.r-1> somo ot the mo•t import11 n,t ex11mple,01 

t , Spott c h or aingl.ng :from axtrnmoly lo ,., tci very hig h pl,tch :Crom 
3imply spoken ~oxt, nlmo wl1. h u nu •ual vlbra~o or a l ,ennted apeoch 
molody. 

). ~rti cu l atino mo np~honl c or p olyphonic ~n atrumonts. 

4. Ch ~nolng ono h~mon vol co Into onothor, 

6. P'o r,nnn l: ehlf lln g (Oonnld Ouck voico ·i in ro11l Hine, 

8. Ar~l c ula\lon oC nnturol rlolae •uch ~• t11lking wind . oo mplolning 
,notor , ,-.,minding bell s, 111·1.lcuJo.tion or o nolay cr'Ol(d ln n ~poru 
•tndiun , . 

9, lJnhoMd or in•triJm8nt81 o!!octa, e. g. porc: u ••iv ·o orgo.n . 

10. Uaing th 1> vo c od or aa 11 nlultl ,fllter to lfllloct n .f·r oq1rnnoy roJ;1pOnaE 

11 , Gonl!!rat io ri o! •pe•ch•d<!po ndJ>nt eontrcil ~ignlll& !or other vq11ip• 
mon i.. , o . g. J, igh-t org o..ns . B)'nthes.J,z.orEt. «Jt, . 

Th m term ~oc<;1d11r ( vo Lee coded " " $ co l nod o.s !nr back a,, t he th.i r ­
t iQs l>Y IIQme: • Dudley. 'thu bils1c f,unc~lon or our vocoder here is c lu ­
ractori~ed by an nnaiysl~ qt tho speech which Ja !dd l 11i o lho uniL 
trc rn a ud c r~,phono or o "\.ope re co rdu.r . ~ tt ii .s-pecia l tllt...er ba..nk. a 
•pectral anidysl& l•• performed :,n;J • dgnn l !! or<' developed whi ch u,d l­
c nte the amu"nt of or"-rl,l y In e:,ch c:hl\nn• I. Al th<' so.me i:lme, ano1:t\er 
nnnl1,ris secHo-n tesLs I ( Lh er.- are vo,eed or unvolc!!d ,iounds at 
any par~lcu l Ar tim a . ~he second ~eclion ot lh~ vo code r cb nsi~ t s of 
" synthe .. ls par-.: "hlch 355e mble 5 Lh" ni,w synthi,,t.fc speech from the­
chara.ct..e.rist.lc filter vtduOs ment Ldi,ad Abov~ -togethe-J" 'Wlt h tin ax ter ­
ruu ro.placec ,ne n t ~l gnAl. 
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Elec'tronic music -al ins-trumen1: ·S a.rid sy r, the -si -zors or all mtike s, 
o$peci-ally ·, the 1'(ell -kn01'(1) Moog _.,yn t hes i zer , ca n be used a& a 
source !a ,r a rep.la c.ernent .$.l:gn.a,l . The e.xternnl i1;p.pe..aro.noe of 
th.e vocoder, VSH :!0 1, ls m11,tched in di1ne nsiona and de.sign to 
ti~ togothor wi th th a Moog studi o oquipm~n~. 

Vithl n eoo n omical l y roaaonn bl e l!mi~s. t h e vocoder cont ain~ all 
p Qsslb l o op ora-ttng controls a n d signal o u t pu ts in ordor to allow 
" mu l titude or vo code r etfoc ,ts , As a spocially, our unit ocnta:lni, 
"BO-caUed pn u s.,-!'illing au toma~Je "h leh racUitfttoa t J\e 1Lrti­
c ulation ot nn-lural noise and makoa tal.king mu.deal in&t •rumonla 
roasiblc. 

Tho ~oat !mportnnl opar al l n~ controls aroi 

1. L"v'"l control• for ol\c h s p oe1:r llm ct.11,nnol Hfr cor r ttctin" t.ho 
!r~~uoncy roapoh•o ot t ho rop l acomont slgna1 nnd or tho inp u , 
ai.gn<tl and a l ao for adju• t Ing a 1111a.Ll"ob1 o troq u 1rney ro.-ponso 
for eho sr n t h ~tic spooch. 

2 . l, t,vO l co u tro.t.. for trwqu 11ncy-dot1ondino ap<1och tld •.li t.l,on, ruJ1p ft~• 
tive.ly adjufttmant or tho multlrlitor , 

J. Adju at nio nt !or tho e1ut,<>~111Hc pau•o-,t;tlling Lh•·ough th• v.ocodor 
PQ l"L, 

4. Ailju11t.rnQnt Lor tho ou~omnti.c pauao• fP Ling i n llypc,•• l)Ositio ,,, 

6. lhtornn :1 
to mo~oh 

~h lto-nulan ~o nornt or 11lL ~ automatic 
Jh o oxlor~ol ropJocam•ryt sional, 

l cvol a(ljuatmcnt 

All opornLine conLrola arc localed on th11 fronl panel to fo l low n 
log i ca l ••qucnce. Goth signal lnp u la togothor 111th thtdr .o-wltc holl 
&nd plloL llghta a.re localed on two vertical pnn oh t<1 th" l ct t. 
th~ con•rol~ tor t h o procoaalng nro l ooot.6d o n Lha loro{' hOri~on­
tal pl\rtola t '<l lh o l'I ohL Tho .,xplicl t labolinl) parmil~ thu u ao ot 
tho- vocoder ~ i t.hout hAvlng ~o rovurt to lhl!' mlinue. l. 

Th.is operating ln~tructlon book is di,aigned to ossiJ! 't in I\Chioving 
•~rtol n sound e!!aets Yh.lcn depend on tll ·6 opt-:1.m1.1m il.djuatmo11~ o! 
the vo.rioue con ·trols. !~ i.a orgnniz;ed 1n . l .ool c"l >1topo which, aftor 
only A OnA-Ur. ,,. s:tudy, -.,ould allow to work suceo!lsful Ly w~\h the 
vocod~r. e ve n if you uso this instr ument only oecaDio nolly. A5 • 
turth,u: help, y.ou .,..ill .!ind • ·ttact,ud to L.h,a n1(lrw al " numb er o f 
illus~rat1ona shQ~1 n9 t he vocod~ r !ro nt pnnoJ •. Tt Js easy t.o 
JSkotc h 1'hc correc t kn ob _pg5j t.ions fo r c:o rlaln e.-ffect " thet ha,• o 
been tr1od out i n tio the.so i ll us.t. r n t 1on•· Uaing -these charts, forrn-er 
de,;tra bl e ef fects ffl?Y b<' reprodu ced. Addit,ona l front panc,I ch:.rls 
may be obta.1ned lrom )'our Sen nh e1.s.er agenc y. 



The basic co nt.rol setting& and s hort ~xpartment e described 
herein shall servi, the ;,uq,ose · of ex·p1ein ing the principal po a­
sibilitie~ o! the vo coder. We• re .commend to ·go r.hroug]1 the 
examp l es liho,rn in this book bu-.: then to contµ,ue e:><perimenti11g 
o n, yo ur own to cre o.tc new s ound e:f :Coct .s:. 

For b~s t res ul ts, it u essent!ol thst the operator o{ the vo ­
codor hav,; tw:o: u,lc.nts: T,o_cbnl.c o.l under;stand l n g ! or th e electro­
ni c ci r cuits , ~$ wel l ea artistic creati ve cop-bi l J t ioa. Senn­
heiscr ha.:&. rounrl Mr . HU nz Punk , a mo.ri who combl nee: thO•~ pr4!­
roqui o:ites in on ndml ruble woy. l·n a coo pern don ,tith Mr. runk 
c,n d Senn h<»ser _.,r,ginoers, the: Sennhei .s0-r VSM 201 ., ., .. dedgnti d. 
Mr . Noi n:,. Fun k who ls n•lso th e Hl)OIJ S l udi o Synt h es i zer agent 
tnkc3 c ore of the marJ<otclnu of tho voe.oder in r,,..,.,, And w~.-t O~r­
many, D~ woll os in Berlin . 
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2. Cetti n:g ,oto ,r ted 

2. 1 Opart\tlonol blnli!I 

tho vocod<>-r ia a new e l ectronic instrument o.nd App ear!! t o ba 
r9t hor complicatod, We recommo nd to proee,od aceord1ne to ~ho 
following inatr u ctiona . I n this woy, y.ou will b~como familiar 
wlth the vndo u s po,uib iliti-e• llJ'td y.ciu will !ind i,t enisior to 
eX1)ttrimonl >1'1 th tbo vocoder . 

It is na~ nj, ctu ,aary for t h o opcro.1:or to u ndorat11 nd t;h e t:oohni­
cnl f.uncHo ria o! tho vocodor complotdy, l\lthouo h l1: wou l d· 
!acili t i,.to wo r king wi t h the unit . ·ro c hnlcol ei<pln n o. l io nt ci>n 
be 1'0Ul'1d i n Ch~pte r ) o:r thilJ mor,u ~l. 

A Vooo(lo r ho.sonly ~n 0 11tp 11l, 
if thero aru ~ Input aignftla. 

Speoch pl u s llop l ~cumo r, t Signed 
reaul l in an 0 u tr1u t. 

!"or the, following exatnp l o.s. i:t i & ._.,.,rn,cd t h at u1;nal aour c,ea 
auc:h 11.a tni e t-c.phon~s, synt ho•l4era, tBp9 r~eordar• , and moni­
to,• i,ng fa c 111 tiu• 4uc h n.• ttoAdtlh o ,·,01 or o.mpH fl c,ra with i oud­
sp~akor& ara Ava,lablo. 
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Please re!or to tl1e !old-oqt table sho1<in •G the -vario u s front. 
panels, The oporotino instr uotiona wi1i mention the numbers, 
4,,s 1<&1 1 a·• t.he tro n t p nnol lobellng to 11u11<e the idontl1ic,..t.1on 
as easy us possible. 

Pn.n.i for SPEECH OR Sl.GN,\L INPUTS 

0 

© 
0) 

0 
@ 

© 
0 
@ 

® 

LEO Array, log11r-l lhmie modula t ion control fer 6pmcch o.nd 
o.r\iculation Input 

LED indicAtor, autdmati c gain co ntrol 

ON/OFF .,ititch :Coe auto 1natic gain control 

LltD li g l,to up wh~n autCima~ic 0A1n co ntro\ la S)'litqhed oft. 

LED contro l 1:1 ght• 1.1p whan ~la microphonft :ta ewi t ,aho~ on. 

MLcropnona i nput •wltch 

Microphone lnput rQccp ta cio for .&pooch or •lon ,nl, Dl\l•ncod 
200 0 impodoncc (1 and l - slQnnl, 2 - gr ound) 

Ptlon~ Jack output for tho unve •l 0110 01' t he e-petich or orUou~ 
lo~lon a1onnl 
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-i>anel fo r REPI.AC£:l,UcNT SOUND INPUTS 

@ 

@ 

@ 

@ 

@ 

@ 

@ 
@ 

LED orrey: U r1ea r mo dul a tion control fo r voiced r6pl 4coment 
signal 

LEO arrny : lin ear modu la ti oh cont r ol !or un vbiced r~plAeembnt 
a l lJnal 

LED lig ht.111 UJ'I whon t J'lil dot~ct or roeo ·gr,i'Z ·O• t ho voicl!d ro p.Loco­
,n.,nt ai g,1,. 1 

1.li:O ll g h ~• ui, 11h~n 't he ,totlletor ro. cogni,e,as Ml unvoicod . roplaeo­
mont aigl'IAl 

VOICE NODE • o l octor 
Mid dl e pooi tl on : automAti o •wi , ching o! tho roplA oa mont aigo,d 
R1ght 1 UNVOI C8D ONLY 
I.a ft: VOICED ONLY 

Soloct or swit ch for oi~ h o r voice J roptacomont aJgnA l from tho 
bui lt - I n impulap go nora t o r qr oxto r~ ~J rcpl~ coment a! on n l 

Se l ec t or ewh ch to chooao ei t l,or unvotcud r• p loce1mont • i1;1nnl 
from 't h• in Lorna I I "ve l -cont r olled no I • ll gor1era tor, or, 111 
poalllon EX'!F:RN1 Input /or u11vo!cec1 · r oplo. oo,~ont aign"l 

M1cropho"e lnpu t .lack for volce< l rep l acoiinnnt aounll 

PINK f !LT£R a1<J t ch in upper p od tion 111 .. e ,· ta 11 pink !H tcr i nt o 
lho s ignAl pAth for the un v0 Jc11d. replocctmo nt aigno l, l.n 't l\o 
LdNor po$lllon, tbo pi nk tilter ls orr . 

Summ1h~ input~ ror voi ce d ruplACc~ont soun d •l~hAla 

Sumrning lino i npuu tor u,nvoicctl r<1plo. cn mo nt s ound !Signals 

Con~rot ,•olto.go outp \Jt tor :tt,o voico mo~o detector 

s, ,mo n-s l1no 21, h owover. 1.nvc rt t1d ., 
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V ARlA.BLE CHAN!sEL £H PHASIS 

P_anel for Eguo.lhdng. the Vocoder Syn th e.s'i5 

@ 

VARI ABLE CHAi-N"EL EMPHASIS. individual love.l con1ero l s for 
the 20 synthcs-is ehar,ne l s 

The LED li ghts up when lho channel level control• ere aeUvAted 

Vocoder ~elector swJteh 
Middl ~ position: VOCODER OFF, ~ynthesis ou~ 
Right posl tion: VOCODER in norm"l opor;, ting modw, 1tl L ..-yn thesis 

channels 1tre u~ernting with prosel l eve l 
l.o:ft. posilloni l,~vel od j ue tmant ot all aynthosis chl\nt ,els v~4 

their lndlv i duol c ontrol s 

LED lights ~P wh en t.h e voc oder le in its normdl mode and th o 
aynthosls ohnnnols ere ope r ating with rlx6d level• 

• 
AC-Pow e r ,;watch: 0 • On Q • O!t 

SPl:'.EC.H ADll l IION / MULTl f'IL'l'.ER 

SP£ECl· I A0 01TlON/MUL'l'If' l I..TER, indi v l dual hvol ciont 1·ola t or 
mlxlne ot the ao analysis b4nd<1 

LEO ll oht• up when ~ho •pooch or nr~! c uletlon •ignal b~pn•• i• 

ac-1..i vatecl 

BYPASS •eloctor •witch 
/ollc.ldle poaitJ.on 1 BY•PASS OFF , both vnya 
RI oh t p o.sl ti on I REPLACEMENT SOUND BYPASS ! o r VO I C<ld ropl110oment 

L~tt positlon: 

signals a c tlvnt od 
BYPASS !or ap<>oc.h or artl oul.Atlori oignal ia o.c-
ti va~otl 

LEO light.& up wh•n tho r uplace mcnt sound bypaaR la activotod 

BYPASS levo I co ntrol a !or bot h b-y ru,ss circuits 

L£0 lig h ts up when addin g o r multl! i lt~r is nctivate.d through 

their lndlvldti ~l co ntrol • 
J 

Solect.or sw-1 tch for MULTl'F1LTER OR ADl>l'l.'lON 
Midd.l~ positi on: MULTU"IL.'IE R OR ADOI1'1.0;,, Of'F 
Right pos! Hon : Add itioh via sum co nt _rol 
Left posilton: Addit i on or mult!Cilter via Individual co ntrol,; 

L.ED lights up whon addition is r<>ut.ed throt1gh th e su111 control 

S PEECH ADDITION sum con <r o l 
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-
Sl LENCE BRlDGlNG 

Panel with Opera ·tirig Controls tor Pause rilling and Ou'!.put Jacks 

SILENCE BRIDGING, 1ndividual con~rols tor the voiced pause­
filling signal 

LED lights up whor, the pnuse filling la routed through the 
individual oontrole 

BRlOGING selector &witch 
Middle position: Bridging off 
Rlght pqs.l,t.lon, Pause-filling vi" aum conLro l 
Lett position: Pa~so-filling viA lndlvldunl cont rols 

LED light• up whon p~uao-!illing is routod through e um control• 

SILENCE ORIDGING: aum control !or voiood pnuae-fillino algnA l 

LEDa light up if thcro ia sufficient activity in Lho individual 
chAnno l o 

Output Jftcke tor che channel cnv~lopoa of the 20 onaly•i~ chQ n• 
rlOis 

THRESHOLD l evel conlro l tor the apeoch / pAuac detector 

LEP llghL• up ~hdl'I tho apooeh thro$hOld dot~c,or ia recognising 
apo&ch 

Outpul volume control 

Output Jac k !or A contro l vol\oge derived from tho opaoch dolec• 
tor 

Unbal~nced 600 Q output 

8al~nccd 600 r. output 

Thi& operat in g manual I~ va l id !or vocodara with nerl~l number• !J 
ond h l ghur, Un.i Ls with lowur surl ,.1 nL1mpers do not have tho b4l nncod 
outpui.t t.l•,e repJaccn1enl sig ·nal AU't'OmA.t.ic gain ·control on1plifier arid 
"the repl.tcemenl siranal bypaa.s. The t.\o/O !irSt-U1entiOnt.!d circuit im­
p.rov(?m~nt can b~ l!nsi l)' r-a:t.ro/1.tted .. the. bypo.ss is much mor-e di t-!"1,­
cult, 
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2 . 2 Basic Control Settings 

Be!ore starting to work with t ·he vo coder, it is bes-t to adjust all 
the controls in the !al l owing mnnner: 

0 
© 
® 
@> 
@ 
@ 

@ 
@ 

® 
@ 
@ 
@ 

® 

® 
0 
@ 
@ 
@ 
@ 

@ 

AU'l'OCONTROL swi t eh ON (upper position) 

MIC. s,..iteh OFF (lo\fer position) 

MIC INPUT SPEECH OR SIGNAi., connect a 200 Q micrcrph o n e 

VOICE MODE saloctor switch to AUTOMATIC p osition (middle pos ition : 

VOICED switch to lNTERN (uppor poa1tion) 

UNVOICED 5witch t o INTERN (u pp e r position) 

PINK FlLTER Ott (lo wer pout ionl 

VARJABI.E CHANNEi. E~PHASIS, individ~al l~vol contro l» 1 to 20 ~d­
j u st to ottnt•r position 

VOCODER aalector swltc~ O!! (middlo pou!tion) 

SPEJ;lCH ADOI'l'lON/MULTll'll..TER, indi\"idull.l lovol controle l to 20 
adJ ust to middlo pooltlon 

BYPASS aoloctor switch O!t ( middle position) 

BYPASS l•vel co rttrol in fully coyntor-cloekw!se po8it1on 

MUl,TlFILTlill OR AODlT!ON aoloc'tor .owitch Of! \o,idcllt! po altlon l 

SPEECH ADDl Tl ON/ NUI..TIF"I L,T£R sum control adJuH to cent ur poai ti on 

SJ L.ENCE BAJ DGlNG, indb• lduAl lcovcl conero l • 'lO count.er-clock w1 se 
po•! tion 

DRlDOING •o loc~or awltch O!f ( middlo po•it~on ) 

S.TLENCE 81llllGJNG 8um contro l to co1Jntor•plockwl.se po•H.1.on 

THRISHOLO contro l to cou nter-c l ockwiae poaltlon 

VOLUME contro l aomow h a• openod (9 o'clock position) 

OUTPUT, con n ect headphone or moniLor 

Connect mixer, !:ape reoordor, n1oniLo r or aimil11r lo 600 !.-o utput 

Power 5vit,ch On 0 , vo lt.:, ;e adjua\ment from 110 V to 220 V is 

"" tom11 tic. 

l'lexL to thi> !~ s<>le!:clor switches l25l @ @ @ And to the micro­
phone 11w.i t.ch ~. there ara LEDs whi~ are l"'ocogn _1.tablo from a la.rgar 
dLstanee and si9no. l lh e mode o! operation . The lighting up oI th~se 
LEDs will not be !urtner mentio .ned in t ·he forthconti.nl) t e-xt . 

From no~ o n , whenever we rcf~r to the outpu t , we will only men~ion 
outp.ut ~. Of c~rse. th.e sig .nal will be als<> av-a,labl<! a'l the un­
bo.la ·nced output ~ . 

- n -



2-J SPEECH OR SIGNAL INPU~S 

2.J.1 Si11nal Path Controls via Spee ch By-pass 

© 
@ 
@ 

© 
® 

Microphone switch ON (upper posit.ion) 

BYPASS selector JSWi tch to SP.EF..CH ( left pos i tion) 

turn the BYPASS 1evol control s lowlv up while talking into 
the micr ophone. Leave the co ntrol in this <1dJu.stcd -position. 

The speech signo.1, a$ !ed into the input of th o vocoder, will 
be pr e8!ln t nt the output whi le t oto.l ly ci r cu mve n•ting the ac~ual 
voco der sect,on, This will also choc k ~he co nn ections to tho 
mQn ito r. 

Microphone switch OFF (lower position) 

Peed a high-l~val signal •ource. • · g. apoech or mu~ic from a 
tape recorder into the input jack tor l ln Q. 

Thi• algnnl will no~ app•ar al th6 ou tput and perm its• c hock 
or tho co ttnactlon o! the signa l aourc• -

2.).2 Lovul Control tor SPEECH OR SIGNAL INPUTS 

The proper tunct l on o! tho vocoder dopmnda vary much o n tho correct 
adJuatme.nt of u,., va_doua ,;i~l lova18 , For thi_. p,.,rpoa~ tho un1t 
i a uqul))p6d wl°\.I1 LED o.rray• \..2) ond the AVTOC0NTR9L-Lf0 I.!) tor tho 
epooch or articulation signal , 

Adju~ the. l mvol 01 your •~g ri• l th~t i• co nn ect.~ to thi> Hnu ln­
put ~ in s11ch a way th n~ tho AUTOCONTltOt.-Ll!lO I._!) will j"!st flicker 
at tho Loudest part. OopendJng on tho cho.r1>c tcr ot th& sig nnl, lt i• 
poaubLo tar tho till rod LEDo in tho llght;-l!mitl:lng dioclo nrrn, G) 
to light up. LED 2 will show that tho automfttic gain co ntr ol 
t\mpt1.fi<">" is opora · ing properly, ,.n.aurlnq the bosl: poaslble Clynamic 
tor tho SPEECH OR SlGN~~ INPUT. 

The a\11.0moq5-:-e11in co 11Lrol tor the ArticulaUo n lnpu~ cnn bo dt>!<!at&d 
wlth switch \2.) in or der 'to deHhc,rato l y over111cdul*. lf th$ AUTO­
C0N~R0L f un ction Js ewltchod oil, the warning LEO ~ is lit. 

After se,ung the, l evels !or ~he SPEECH OR SIG~AL INPUTS. switch no w 

@ BYPASS selector $~·itch t o O:ft (center pos1tion), 

@ BYPASS 1 uvol cont r ol to cou nte r- cl.ockwJ.se pos-i t1.u n. 
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Vocod<0r Mode 

2 . ~.1 Vocod..,- Check with Internal Replacement Sound 

@ 

© 
(z) 

© 
@ 
~ -

VOCODER selector ·switch to NORMA[, (right position) . 

Feed l ine input with n .-pe&<:h signe.l from a tape !"ocord&r il 

use a mlc.r.Ophone eonno.cte.d to th e m1 crophon .o inpu't 

Microphone switch ON ( uppe1· posi1.ion) when rnl crophono i a used 

AdJu et output vulum o co ntrql to desired volu~ o 

The OUTPUT suppLioa now a vocoded spocch oign~L wlih tho pitch 
ot "tho puJ.lt-J.n pu!so gonorntor. 

2.11.2 Checking of the VOlCE MODS DETECTOR 

@ Switch VOlCE HOOE soloctor lnco UNVOJ.CED ONl.Y (right position). 

lio w, the voco d •d ,ipeoch ... 111 ba darivod from tho tioi•c al.gnat only 
the voi co oound• ••hoarae 11• 

@ s ... i tch voice MOOE sohc:lor into VOICED ONLY ( left pOll°itio n ) . 

Now, thft vocoded •pnooh wl11 be dor1vod f~om tho pula o aonorA-
lor only, i. o. unvoiced •ouiids euch n.e F, SH, S wi ll l:,c, oanorntccl 
from tho l ino •pe c lrum of tho puJs o gonoralor and will sound un . 
natural. 

Pl onao hotft thht all unvoi ce d sounds mu8t bo pron ou nood i n A 
phonntl c WAy. o . g. 

l'H"I' 
ssss 

and not. 11tJi'FII 
t>nd not " ESS" 

@ VOI CE MODEi 8011,1cto.r ..-witch to AU'l'OMATl C ( con~cr po!I.I tl on). 

In thls AU'fOMA"UC post Hon, the VO:tCE MODE: DETEC'TOR Ifil l dotor­
m1no the &pccc~ combtnotlon. Voiced aounda such•• A, £, 1, O. U 
( vowol a) will bo Q&nernted Crom tho internal vuleo genorntbr 
while unvolco<1 •ounds such as F', Sli, S will b~ d,u-,vc,d !1•0,. tho 
internal wh lte nol se genera t or . The m01nl!ntary posi l ion ot thQ 
voice mod e, AnAlysJe will be slon /ll<?d byAh,. LEDs ahd i.s l>ei~ 
indjcatcd by the liglit-eml tUng dioi:le (!3.J ror vc,i cPrl Mct \:.Y 
Cor unv o!c;l!d sounds. 

Th~ voi ce ~od~ analyais has beed desigh~d f or h umAn apeech . ln­
depcnd<>'}t.._ of t~!requency d ! St-ribution o.f the input aigrinl at 
e 1t h11r "1} or ~• ·th!! an8ilysis. sec'tion s -wlt..chcs to e-Jther voi ce.d 
or 1,1nvoi ced . 

The VOl CE MODE 01,TECTOR at1d LEDs 
of. Lhe pos1 t t on o:f ~he VOJCE MODE 
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2.4.) Vocode r Op e r a t io n with Exte rn a l VoicedRe p lacement Sig na l 

@ 
@ 

LIN.E HIPt;t f'OR VOIC£0 REPkACE!-!ENT SOUl'fD (both jacks a.r e i n 
paralle l ) . f'e"d .,ith high -l evel recplac ement si gn a l s u ch as 
a syntheslzer, elcc:.tronic organ 1 r-ecord -e-d no.t uro.l so unds, 
music, etc. 

VOICED se l ector ~witch to extornal (EXT . ) 

Cheek the LEO orray for th ·e VOICED re pl nc-cment .sl,gnal for 
mo du lation i n such a way t hat t he lower red LED j u s t a~arts 
t o flleker at vo l ume peaks. An exact adjustment of the le~eL 
for tho .rep l acement sJ gnal is important in . orde.r -co obtain 
th o opti mum dynnml c 01' ~he v,ocoder . A bui!t-in AGC ampli,C le ,· 
p revents ovc,rn ,o·du lation. 'l'ho begi.nn.ino of cwress i on is in ­
dicated by the upper rod LEO o! thq nrray ~ • 

l f you want ~o listen and to Judge the replaco mont sig n a&, 
put the BYPASS nhc t o.,· s " itch into tho Jl,EPI..ACEMENT SOUND 
pooition (right) . 
Al10 

turn up tho BYPASS volume control and lisien to tho r~placoment 
so und . A!tor t h at 

1wit0h bhe BYPASS soloctor OFF (middle po•it lon) . 

AL th ls po¼ n\., o dcd al on \\b out tho uso of tho vocoi1.,.r mual bo 11111de, 

Aa you ~n<>w, t.he vocodor cnn bo u• od oithor tu ft multtu\ o duiatbr or 
to ollonoto t.h• apQoch aionn.L. Both casoe will be dcscribod in tho 
tollo"ing. Plot,ao go dire ct ly to Chapi:or 2 ,6 for epee ch aUontot io .n, 
if the multimodulotor nppl lcetlo n la of no interost nt this tlm•. 

2. 5 Mu LtlmoduiaLion 

a.; . 1 Bn•l c Conlrol Sellings for MuJtlm06ulntion 

Tho dgn<>I AL l110 REPLACEMENT SO\JND lNPUT c a.r, be n.r,tic1.1 L11,ted l>y 
moans of another UQMAl connttctt>d t.o the SPEECli QR SIGNAi. 1NP UT , 
Thi~ c ~n l:loat be c ~plAined "'ith tho .('ollowl. n g oxomplo: 

@ 

@ 

Cv 
@ 

@ 

Conn11ct 11.n orga~ or syntheai>,<-r aign'1l to t he LINE lNPUT 
REPLACEMENT S0l1NO VOICED ru1d ph)· long -s ustcdned cho rd .11. 

VOICE MODE seloc t or owitch to V61CED ONI.Y (left). 

Feed speec h l nLo th e mike I nput,££. 

t~ed a ry~hmlcaliy accentuated sound signal into the Lino input 
for speech or sign~l. This can be Any parcuseion instrumont o r 
even tho human vb lce . For a !1rst exp.,riment, simply kno ck 
against tho microphone. 

Ch~ck ~he modu l at i on ijith help of tho LED array. adjust mod~ln­
tion ac co rding to 2.) . 2 

Cheak the LED arr~ y f or the voicnd s i gnal end con~rol Lt:,,~~J 

aceo r d1n9 to e.~.J 



€2) Toe out.put. is noY the slgno.l obi:aJ.ned b.}' mult.imoduln1:ion, 

;i:tie articul.a1:ion s.l,. nal connect.<>d i:o the SPE'ECH OR S!GNAI. INPUT!< 
\L) or 8 vlll be analyzed by the appropriate vocoder ci ro11ii: and 

t.oste~ ~1th respect to volume and frequen cy distribution , the meR­
surad va_lues (characteristic v al u es ot t.he -,;w-enty cba 11n.e-1s) l n!l ·ue11ce, 
l.11 tho synthesis part or tho v~odJµ;_, the s i .9na1 wb, ch ia !ed in1:o 
-~h.e REPLACEMENT SOUI\D INPUTS @ ~. 1):1 our example, tho orga n as 
·the r ep la cement sigrial ca.n only tho .n be he1<rd who.<• an ortl.eult,tion 
~ignal is pre aen l. Dur1nQ th& J,')11.USB!! o! the articulatlon .si1,111al, 
there w! ll b" no orgat! sound nudibl o . Remo,obor tho ti,,s Le rule l:.hat 
you muat. hav., " speocl', 1n·put nnd a replttcomo .nt siona •l in orde r to 

qeL an output.. 

For ).l>stan~ ."tlen t.hu tonal rnnae of 1:he arHcul . At.ion input alsnal 
at \.1) or ~ :Ls chang.ecl (>,<hlstlo into the mlcrophonel, onl 1 corta1n 
!il tor chanrlol a, accoi-cl~ng to tho pl "ch o{ tho vh i,stle , .,u1 be 
opttriet'.I momclitlan l y with the rc•u l °1. t.ha c only tho correapondlng pill' • 

t inl ranG~ ot ~ho oroan tone will become nudible, 

On tha 01. 1·11u• hand , t ! yo11 q110 n CYtnba1 •• an arHcule'lior. •i gnc,l, 
you wlll nouco that. iu so ,m d sp&atrum wil l opon othor channala 
s1mulcanaoua1y nnd thnt \ho organ •ound "ill now b~ torfflod occcrding 
t<> tho •pac~r(l1 ond ,!11)0 coll)pOs! "lon of th e cyn 1bel, 

Dur~ng tho "xperiment•• you "ill nollce "hat it i• also nacc.n.ry tor 
both •ional• to co incide•• f~r aa their freq u ency d••tributton Is 
co ncor r1od l n order f o r "" ou Lput •ign11l to bo produ ood. A high ton o 
At thv n,•t! c:ulAtlon i11put. (~·hlstlo into th o microp ho ne ) CM1 ni,v.,r 
ru~ulL In a~ nudlblo •iona l, if tho roplocomon~ Lnput oo n•i•t• o! n 
low orgnn bo••· Therefore, our baa, c rule mu• t bo o~tandod: ~ot only 
Lt l l noc.,1aor:1 th14t <hf>r• • bo two •lgrfal• 1l1n 11lu 1n<>ou1ly but aloo 
t.h~t tho•• signa l • be a lm llar wltb rospoct to tha1r apecLral compo -
1it1e>n, 

2, 5, 2. V ,iRl ABLE CII.\Nl\EI. l!:.HPHASl S for £gu"l n.inn of tha lnpu t Signal 

lt wl 11 now bo 1.lnd~r11.andabl1> ~hnt o chtrnglO in tho t.Ot11L chRracLbrla­
U c o! the a.rtlcu lllti on 1ign11l wii l influence ttle •ounc! o ! the ~ 
pla~on \ 1ig,ul. 11:, !or ~n11tnn ce, "ho orticulatlon algna l at i.:!) 
or ® i • rn Lllor 01ur!led, ,. e. H h'5_ not enough ht11h fruquoncio •, 
•h~ oro-0r1 JUluncl co nno c ,o:d 1.0 .l11put. l.!2J can aiso o nly b~ reprodu ce d 
wi th tow ova.rtonc• n.n4 .,J 11 thor•!ore ,.ound mu!flod. l:IH• uni:lour.,blo 
eound can, howovor, b• nJtered "itH help of th~ VARIAB~E CHANN£L 
EMPH/\Sll; , 

VOCODER ae he: "or 6)'! t ch ~o CHANNEL EHPHASl S (I o!t po•i t Ion), 

VAIUA,BLE CHANNEL 6llPllASIS potun't: J omo>tora c,.11 no" be ndju eted 
rnd>v1dually , In our exampL4', e han11e l s 1 to 10 sh ould parh11p• 
be 1ndtv1duall y lo~ered "htlo channels 1 1 wo 20 co ul d be ln-

crea.s.ed . 

Rem1>rk : Do 110L turn n. I 1 contro ls@ t o thr Cully o_poaed posJ i.ion 
~n order LO increaa~ lho vol uma. ainco ttiis ~111 cause over­
modulat.Lon o ,f th oAastc-r tunplif1er. iho volume Jn posi¼.1-ort 
VOCODER NORMAL ( ~ to wr,c rigbt) and VAJllABLE CHANNEL 
E>IPHASIS l@ t o the- left) should be <1pprox!m~~ely tho same, 
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2.6 Speech Ali~nation 

2. 6. l .Ba"i c Co ntrol Set t in ps for Speech A.lienarlon 

@ 

VOICE MODE s 1>,loctor switch to 1<U'l'OMAT,l C (111lddle position) 

VOICED aelector switch to external (downwordal 

VNV'O·lCEO .aelec tor svi tch to i ntern,.t ( upwe.rdal 

t.lNE INPUT llEPLACEHENT S0011D VOICED must be !a.ti w! l:.h a atli t.abl.e 
hi9h- l evel Input ai~nal. 

It la advantageous !or tHe !o l lo~ing ex,unple to use a broadband 
s[~nal auch aa several puls~ ,oscillators of a syri~heaizer. 

LEO e.rr1>y !or REPLACE~ENT SOUND VOI CEO ohould bl! c h ecked tor 
proper modulation, it nece•a,u-y correct according llO 2.~., 

VOCODER a&leetor awitch i:o NORMAL !rJg hc po•ition) 

t.lNE .LNPUT SPEECH OR SIGNAi. - food wi'th speech aign1>l from a 
tapo roeordor 

Tho output "ill no1< aupply tho 4\l1on1>tod apecoch, Make t:urther 
oxpori111~n~11 wiih va:riou3 sou nd ,ourcoe, 

t\ I& cu,itom$ry to fir•t roce>r-i:I tho n\;A{ln\od ap.,och on n to.pc r e­
cordor and thon 10 foqd l~ into Input W ( LfNE) . Sumetlmua, it ia 
00111~.- for op~!mltlng tho vo coded a!ijnftl I! cart~ln tea\ language 
1.1 d iroet l y fod Into tho ~codor. f>or i.hii, pur-po••• uao a mlcrophon& 
d1r-oetly 1n to MJC lNPU~ W· 
Since ~ho hum~n apcooh co~al • t• of m~!nly two dift•ren l aound•• 

vorceo and UNYOICIO 

w• w 111 n .. ~d ~ ropl 4c:emon1. a J.gnlll • .for eh• 11p11och aynthoei •-

1 n ordor to olve tho vocoded ap~ooh n certain natUr-al urr~ct, it i • 
advantagooua to use a raplao.unon~ ~J gnal. for- Cho ,,oiced po.rt a con• 
sl&Ung of pUlao gen~ratora with A donJlu llhe apoctrum, whilo f or 
tho unv o1 eed part, ll noiao Iii ;nal J. • boat. AllSo, bo Lh iii g,nll.l • ahou 1,;1 
btt Jlimi l ar w.Li.h l'llg11r-d t o thc,ir VOl\11110, lt is {Or thit1 reason th4l 
tho VSM 201 use>1 .,_n irltorrlal noise genorl\tor with nutomot>c Level 
adjuetmui'lt which m11lchaa thu 1.,,,e.1 oJ •the noiso l!.Lgnol au\oinnLJC LO 

tho volc"c l roplace.111110~ dgnal. 

For in11l&nca, l.f you, roduchthlll Level of \he 
signAl (obiror,•e LEI) o.rr1>y Q:91 ) , the 1 eve l or 
ra'tor will al "o~tom<11;1c11lly b<'- 1·0,;luced, <'• 
I 011 LJW arr-ay Q.Y , 

oxtorn~l replocomcni 
the ~ntQrrlal noise oena­
cA n be ace n by obaerv-

Wo w~n~ ~o repea~ onea more that only a broad~and replacement signal 
wl ll resul~ ll'\ n apeccl) >11th h> IJh 1nlel1l9.Jbll1ty. A siarple sine """" 
t.one or ·t.he chirping o! o bird a.re unsu-,, t.abl+) a.s replace..ment. s19n .4 l s 
nnd will nol rc~ult Ln inlell 191 b l e spQCCh, 
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2. 6. 2. V ARlABL£ CHAIIN"EL EMP.nASlS (Eq ual izo.:t.ion !or the Rey!,.,._cemon t Signd ·) 

It is· 1'.raqu ,,nt ly the case tha .t th e re.placement signals do no1. h,we 
enough high-.fre ·qu<>ncy contGnts n.rtd there!ore the vocoded ,rp .eecit ss 
somawhat mu.t.tl ed. Tbis ccm b& changed by l:he VJ\Rlk\!1..& Cti.ANNl::l.. £,MPHA­
SIS l"ilter,i @ : 

VOCODER sel ~ctor J!l"i tch to VARl,\BL.& CHANNEL. EMPHASIS ( lefl. 
poslt.ion) 

y ilRlABLE CHA.NNEL. EMPl!A·SlS vo lumc controh - can now be adjus~ed 
indi v iihially, often a5 .follows: 

Channels i t o 10 
Chonnels I 'I to 20 

individuolly reduced 
ind.lvidually incrouod 

Agllin, it ilf not pos.siblc -to turn all contro l • l21l nll the ""Y to 
the riaht in o rder to lncre .. ae the: volumo. Thi• ~l.l lead to an ovi,r­
mocl.Ulation of ih• mnster o.mpl iCJer. The volumhshould be apprqxJ~ately 
the aa111e In bo~h poaitione: ~ODER .NORMA!.. ( ~ to tho riglitJ and 
VAlll Alll.,E CHANNEi.., EMPIIA$IS ( ~ to the lo!t I. 

2.6.) PlNK NOlSE FILTER 

In order to 111atch tt,o n·o1.ao aignal batter to tho voicod i-ap l AcoMont 
a!gn11.l ae f..r oe !roqucncy rosponAo 0001, tho vocoder i• 111quipped 
with a bullt-in PINK foll.,Tr.R. 

@ Pl.NK F'll TER ON tuppu poaj'tion ) 

Judge by l1eton4ng whothor or not unvoic~d 3oun ~e eu ch 11• P, 
SH n.nd S w11 l fit. bott.or to ~.hu volcvd 10,rnd• -

Thv VOICE MODE no Loctor •~Itch rocllitatea o c la selflco~Jon of 
th~ roplncomunL •io n•I ~' eound c l1nroctorJatlc•· 

ft. i1 oaaior 10 Judgo t.ho auund c haroot.or ot tho rapluce~ant 
aion,l• ti the VOICB MObE sele ctor switch la nlternat.od between 
tho VOlCl!D ONLY and t he U~<VOlCEO ONLY paeJdon . Attar you hove 
modi& your 11eciaio n. roturn the i,wi ~ch t.o tho co n tor pos!ti on 
AUTOMATIC. 

2 . 6. 1, SX1'£R..'1Al. UNVOlC ED REPL.AC&M£.Nt SO'UND 

Por spe c ial all1>netlon eUocLa, il I• . of co ur se, alao poaalblo to 
u se externa l roplncoment •lgnnl• tor ~he urivoicod pnrt• ot t~o •pooch, 

@ 

UNVOl CEO switch to EXTERNAL (dowowol"d") 

L.1~£ lNl?UI REPLACEMENT SOUND IJNVOICEO n1Us·t b.e .f'od now wi 'th tho 
doll i r"d high- l e ,·e.l r ep l 11cen1en t ,.; gna.1 

Watch tl'le LED array .for UNVOlCIW REPLACEMEII/T SOUN[). It naci, es ary, 
corroc't lev1>l accor,hng to 2 . i...,. 'tl10 lev<tl 11uto.malic r,;,r th o 
ir)1ie-r·nal noi25e gonn.rator i s, of aq urse., nc,.t e:C.ftJellvo now. 

PH,K PJL'TE;R cnn be svitched on. L'f de,.i r ed. lt ,dlL a,!,so a!!e c l 
an ~\.t!...rna.l unvot c.ed rcplo.c.ement. •signal · . 
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2.6.5 Hhing of Replacement Sig nali; 

Both 1in<, inputs @ and tbe . MiC inp,!U._ @ sum voiced re .ptace­
ment sign"1.s, while tbe line 111puts ~ &Um u n·voiced replacem1mt 
signals. This feature permits the o.onnection 0£ several sigaAl 
source& without. the need !or l\n· external mixer . Unu.sual spe€?ch 
alienation "!!ed.!I c:an be gonorate-d, for inrla.nco: 

@ 

Fc"d oroan chords l.rl'to one of tho t.IN.E lNPUTS for ~he VOICED 
REPLACEMENT SOUND. 

Connect an autonu1.tl.c •yn1; ho&i; ,er Jlignot to ~h.c other LUI& 
lNPUT tor thi! VOJCEO REPLACEMENT S.OUND. 

2 , 6 . 6 •llCROPHONE lNPU'! FOR V01 .C&U flEPLAC.BM£NT SOUND 

@ Corn,ac:t ft m~crophono to MlC lNP IJl' REP'LJICE>t&r;:r sour;o VOICED . 

A micropho no connnc tee! hero makus fur lhttr effect• poaa 11:llo. 
Two exnmplea: 

@ 

@ 

@ 

M11lttmodul1nio11 with two ac:ou•tlelllly 1J&pnr1>tod •ound sources 
1th I ell 11r• pl ckad up b)' t.110 f1'lc ro)lhor\01J ~io11J l tanoo,tal y. 

Fetd ~h;i aound oJ a porcue.o.io 'n Jndtrumul'lt ini:o MlC lNl'UT 
SPEECH OR SIGNAi., 

Pebd an lnstrumonL of tho brose, a,r1ng or woodw•nd group or 
A choir lni.o the me REPLACE~t.E~T SOUND VOlC&l:l. 

Svit c h 1'0 1Cl1 }100E aelnctor 6\tif. o l'I to V,QICED ONLY (lv!t. po,sit.lon), 

Voico oxebart9• l!ot\tolln two humAcn votcoa, 

'l'ho MIC ll'iPUT for SflE&CII OR SJOt-AL wl1 l rocoivo tha arU cula • 
tion, t. o. ono narr-.~01· tolka or •Inoa c:ltinr ly e ~c:xt. 

•£110 MlC lNPUT tor tho vo1.ceo REPLACEMSNT SOlJll'O I• red wl th tho 
molody. ;. o. onothur voice hums or •inos t~o melody, !or in• 
~t~nco, Ju•t ,wi~h tho •ound 1•4 11

• 

VOICI; MOO~ "<t I ect<>r sw ! ~ch to AUTO~!ATlC l ea rl t<1r po•H i bn J. 

vocoorn seloc:tor awl tc:h t o VAl11ABLF CHAr-NEL EMPHASlS ( 11,1:t po al­
t ion). 

VAiHA BLI! CHANNEL EMPHJl.515 ,•olume co"trols can be o.dJu•ste~ Indi­
vidually cor opti mi~ino the 1Jound. 

I t 1,. poa,ublL' 1'or "mlLn t o t.al l< 01" sing ,..it~ th<> voice ct 4 

womAn or A ch l ld-
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z . 7 SPE .ECH ADDI'l' l Ol'I/MULITFi LTER 

The a_peach additio n r c sp e c:tiv (}ly t he muiti!i l "tor c i rc:ui"t .s provide · 
o.dd it io 11al &i9n 1d. pat hs fr o m th e SP EECH OR SIGNAL l NPUT.S t o t hee 
ou t__put. In co n t.ra s t t o t ho S PEECH BYP.ASS, t he multirilter s-igna l 
is rout<1cd thro u gh ~ho AUTOCONTROL of thee input . ...,.pll:Cier 6.nd tche 
VOLUME: control of the out .put . 

2 . 7 . 1 Speech Addition 

MUl, TlP.1L'l' En OR ADDITION aaloctor •"it.ch to au111 cantro I (right 
po,rHi o n). 

SPEECH ADD1TION/ MULTI F"IL1'£R sum control is t o be, ad J 1ldle O t o 
tho lioairad volume. 

Tho aigno.! co nne c ted to Ci) or © .,111 now b~ mlxnd with the 
voco <lod al gnU. 

I.f a.n ot h erwise vary intor&ating rop l t1l:!tunent signal doea n ot hll'"" 
enough hi ,gh.a. it i• not very aUA<:>blo for ,rpooc ~ a !i crnatior, . ll ith 
the VAfUA81.E CHANNEL EMPHASIS ~ , i L i• mo•tLy poulblo t o co rrect 
such " doH c i,rn cy . A !roquoncy-dapondlng ap11och addition uau&tlty 
ho l p<1. 

Switch MUI/UFlL'rER OR ADDll-1O!1' aoloctor @witch t o indivi<l. 1.1111 
controla (La! ~ p os iti o n) . 

SPEEC H AODI't'lON / MULTlFtl.TER individunl luv11l cont ·rola •hould 
olL bo in Co\Jntor- clock wi•u poutlon. Thon, •tn .rtlng with 
oh annol 20, turn . up •the lndlvSdunl lovol control• and~d •Qmu 
~ Lhtt hioh !roquen.:y con~<>nt ot ~h e lnpu~ eion .11J <1t l,JJ or 
l.!)to q, o vocoded ""'put alg n,11. In this oxoqspte, It may be, 
Advantngoou• to !~nv~ c h~nn~~ co ntr ol• 1 to 12 ln ~M•ir coun~or­
c lo ck wlsc poaitlons. 

2.7.2 MW,,TlFlLT.ER 

Every channnl vo co der pb•11ca•"s an nn&lyali, tilter bank. 1'he VS~l 20! 
allows t o ,..,.., tt,c,,.., tilters for ~,1uaU~11Uon purpoa ea, Jnd e pendi,nL 
o! l h tt vo co de r •~etlon . 

S~t VOCODER scloctor ,;wltc: l\ to OFF (contnr podition) 

,MULTJFILTER OR AOOITIO N &elUctor ewi~c h t o 1hdiv1dual co~ trol s 
(let~ po1>1t.lon ) 

S PEJ;CH ·ADDI T 10~ / MIJLT-l F.ll.TIR - ant co ntrol-., to 1ttorked n e u tra I 
po• 1 tdron. 

or © - A11•p l y s t a nnl to SPEECH OR SIGNAL JNP I/TS , 

S PEE.Cl-I ADOl'TlON/ MULT!FlL°t'ER - adju.st lhe rn dlvidual , level co n­
tToia io obtain desl r ed :Cre·quenc-y l"'C:s-pOM&c. 

• t'l • 



2.8 Control Si gn o.l s for External Eouipm ent 

A lBrQe number o! co ntr o l vpitag es are g~no.rated wi t hi n t he vocoder. 
Spme of thes--e are con nectred · to Jae.ks at the front panel 1 &i:-nce t.hey 
can be utilized to cot 1t.ro.L otbar essoci a ted equ i pment . All th~se 
outputs ar e sho r t-ci r cu lt- pr oo! ~nd tho ~unction o! the vocode r will 
note be i\f1".,cteq by a s.hort acro11s any of these o u t11uts . 

Examples £or tha contro l ot externa l eq ui pment: 

Swi tchi ng or pitch ch• noing o! ..-ynthesize r oscillators 

Triggering of circuits at certain so und s 

Control o! frequency shi!tora 

Light et!octa, ••aupor light org""n" 

Im par La n t; /I 1 l control d~ls •~ dorJ.vod cmly . :from SPE&CH OR 
SIGNAL INPUTS\!) or\.!) , 

2 . 8.1 SPEECH ENVELOPE 

Tho lov<1l of i-1, 0 input signal i• munstor o!,1 ond ,. corres-p~lng 
orivolopc, OC-vottaoit J.s •vo.l lnbl•> u t the SP&ltCH Et,,'VEl.OPE \2.) Jlo'lc:k, 
Tho output vo l to.oe f r om O V to? V hl,\8 n logarithmic chora ct•rJe~lc 
ond corroaponds Lo tho por colvad l oud no •• ot tho oudJo signol •• 
ol oo i ndJ cotcd by tho Leo orroy 0 · 

2 , 8 . 2 SP&Et~I DJ;TElCTOR 

The 11p11•ch/pnu~e tlotoctor circuit n10 11ito r• t h fl lou dnl!a8 val u ~ and 
awitch~ a con Lro l voltao~, depending on an adju•tabl b THRES­
HOLD ~. 

The con t rol voltAQO la avallab!e at jack @ and BuppJies: 

during pause: • l l Vol t 

durin g sponch: 0 . 5 Volt 

Th eee two volta9 0 Jt,_vc,) s can be rev~rse<i by ch an ging a n I n ter nal 
.solde.r connoction. 

I..E:O @ l 1.gh~B up whe n t he circuit ls in "&J>"-ech" posJ don. 
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2.8.J VOICE MOOE DETECTOR 

The voice mode detect-or analyses t he inp u t si.gnal with l"espec't 
t-o !roq Uenc.-y dls ·t-ribution and dec l d-es bctw.cen voiced a.nd unvo i ced 
sounds. 

O! eours;,, this npp ,l i o.s to non - ,rpe<>cb i n ·pu t signals o:s ,roll; low 
freq u ency signals ar e clllssifill .d as VOICED, high frequent signals. 
o.s IJNVOICEP , 

At nny ono time, one o ! thll :Collowing concUti0ns will exii;t: 

V_oiced sou11ds or tsign11ls with bass llnd midrange frequen c i es : 

@ LED VOICED light .a up 

@ Jack VOICED: , 11 Volts 

@ Jack U-NVO!CED, • O. 5 Volta 

Unvo lcod 11ounds, high-pi~chlld •ionals alone or-~ algnid: 

@ LEO UNVOICED ligln.a up 

@) ..rack UI\VOlCEOt • it Volt• 

@) Jnck VOICED: • 0.5 Volts 

2 . 8, I, CH/\NNE:l. ENVP.:J. OPES 

Tho Char1nol Vocoi;ler VSM 201 hi.• twenty l.nd.Lvidun l 0hun 11ol1t. Tho 
level in eac h c JJann ol ls mori!torod, rqctd'~d ond the re.-ultlng 
onvelopo volt11go,; n.ra ov;d . lc,blo at jo.01<• l!!2) !'o,· co nt,rol purp o••• · 
Thoso voltago& nre p,roportlonote (l\noo.r) t o ~he lovola nnd ranwe 
from O to 7 Volts. 

L,EOg @ algnal th e pre se n ce o! !ro,.uonelos fnlling inta tho rnngt) 
of th Q roapoctive ~ha nn el. 

(j) 

© 
F'oed a 1nie r ophone sig na l into MIC l!iPUT SPEECH OIi SIGNAL 

Svltch MIC to ON 
SpCIAk c l early nnd 11uatained I.he vowoJ 11a 1' as in "!eth ,u•". 

S~v•ral chnnnQl LEDs will Lioh t up lndlcatlrl; tho moat pr-omi ­
n1Jnf. s p oc't.rn i dl,.1.ributlon oJ' t hl• sound (ohannols 6 . . . 11) , 
1.r you chang.Q. to a dif-terent sound, 81Je h ns 110 1.' 1 as ln 11b low 11

, 

other ohb..nne t LEDs will l ight up stronger ( pr obab ly l . • . 5) , 

1'ho nreas Of ,strongesl. enel"gy act..ivities arc o.illed t"on:nant.$. Many 
vowe ls- hnv& sev- .e.ral !o.r-tru1n1.s, ...:hich nta.Y differ from person to p.er ... 
s:on. C ont:in u e experime n t f.ng with o t;her s-ou nd-s, ! nc.l uding co nsonants 
such as F, Sa nd SH . 
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Thi,; ,feature o! t ·ho vocoder can be u s&d to thange t h e tuning 
of a synthesiz~r•s osci ll ator or t o control a light organ, 
de.pending on the pitch o! the inp u t si g-nal , be it speech or 
lnUJSi C. 

2.8.5 Com.bi"11ti.on or Cont~ol Sion ·o.ls 

Combining sa.verAl control voltage$ to influern ;:e external eq,dp ­
ment, s u c h ,,,, synthesizer VCA•. aynthoaizcr threshold controls 
and similar:- ci?"cutts, ol l ol"• 'I-O di5U n gulshAetw .oen evon mo re 
speech dotaila , o.~. voice MODE DETECTOR ~ together with 
CHANNEL ENVEL.OPEi ~ o! channel t9 r ocoiinize · the con1onant "Z", 
but, with ah&nnel 1 1 the coneonan~ 11SH11

• 

2 2 -



z .9 SILENCE BRIDGING with Speech All~natio n 

The vocodo.r makes it possibl~ to use natural ~ounds wit h hu.mdn 
-1rticu.lation , So -me exa.mp•l ~ a.re: 

\/hls perin11 wind 

Complaining engin 

Reminding church bells 

Commentary ot a drilling press 

Thought~ ot o pack o! dogs 

Articulation of a roaring crowd 

Spoaking orgah, ett . 

It is, ho-..it?v~r, not a·i.J.C!iclent t.o connec t the re-al noi•o into 
tho roplacement input and tho sp"ech irrto the .. rtic u lation input, 
"" cnn caaJ . ly bu loarried f-,,orn thi> .following axamplo . 

a.9.1 eas!c Exp&rimont 

Wo aug9a • L the !ftbri c rttion o! o two- c l,annol t4pe ,oop tor t h e 
f,o,l.lowlnll axp o..-imor,t: Roc ord ~ nol ao on trAck J , auoh na 011 

oloctrl c hund drill with dl!!eront louda, church bell• or a 
almilar no\ao, whllo on trnck ll, B apooch 5!Qno1 ahould bo 
rocord<1d, 

@ 

HIC awlt0h OFF (lowor poaJtion ) 

VOlC& MODE aclcctor awlt c h to VOtCED ONLY ( l~tl po3!t!on ) 

VOICED aolcctor 1<wltch to EXTERN 

UNVOICED aeloclor awltch to INTERN 

LINE !l'IPUT REPLACEMENT SOUND h no" !ed with tho noiso frotn 
tho tapu , traek t. 

LINE lNPu·r SPE:ECH OR SIGNAL ia fed with A •peoch sigrud !§Om 
track 11 Of tho tape . 

and @ Check the LED bar indic~tora llJ1d adjust the mod1-1lntlon 
according to 2 , ),2 and 2 . 4.J 

@ VOCODER: i,elec~or awhch to NOJU1AL (right position) 

@· BYPASS OFF (cent~r position) 

@ MULT I PTLTER 0.FF ( center positi on ) 

QJ) BRlOGlNG OFF (cant~r position) 

@ 'l'.HRESHOLO adjustment in 9 o•c~ock position 

@ Co,me c t a monitor 
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Now, you wil I probably hear a very interesting _ speech alienation, 
however , real noise wi 11 be di !!icul t to discern and th" intend ed · 
e!!e ct will not bo qu i te believable, 

The explanation !or this is qui te st.mp le. The speech consists o! 
v~r)' short arti oulation phases wit b many pausea be-tween tbc word s 
and th e ay lt ables. The sh o rt duration o! the s p eech phas es is n ot 
au if icient ~o identi:f)' the n oise clearly. As we already know, 
there wl 11 on l y be a s •ignal o.'t tho out p ut , if there a.re tvo inp ·ut 
aig nals pres ent , nnmel y th ·e speech l!l11d t he repla ce me nt sign al. 
Shor t nol. se e ven ts fr o m the bel ls or fr o m the hand drill a.re 
simply no ,t au:ffi eien t to produce ~he cf .fec-t . 1 11 is es s en tial f or 
tho r~plocoment si gn n l to become audible also dl.lring tho arti cu­
lation pnu sss. Thia al.ltOmC1tl c: o,lxing o! 'the r eplaee m1mt s ig 11al to 
the vocoded speec h a-ig n..-1 i-a co.Uod SlLENClll BRlDGlNG - po.uao :filling . 

2 , 9 , a Adjus ·tment o,f l' •u~~ F:lll1nf1 

lri order to p rqduco the dosirod 0!£ec 1:, o . Q, e t o.LkinQ dri1tin9 
ma c h ine, it la necosaar y to match tho paua o f i l ll n o •ignal to th o 
vocoded apeo c:h • I g n al. Thoao 11ddl t.io no l r(lqu l romon ta a·r o: 

011ite,blo v1>lumo 

co rr o• po n ~inQ frequency reap onao 

o~uel phe.eo r osponao 

Tho •••leat way to aatlary tho•e conditions l • to r o uL o t~u ro­
p l acomant sJgnn l dur i ng tho apeoch pau •o• thr o ugh tho tllt~r ~, 
tho eyn l hesle par\ ot lh o vocoder . Loe u• gel back t-tho !ormor 
ox .. mplu: 

VOCODER ••lec t o r av iL c h to VARTfdlLE CIIMINl!L EHPHASIS ( l oft 
poaii.ion), 

VARl ABLE CHANN£~ EHPHASJS - od j u •t th e Individual v ol ume 
oontrol• to o ptim ize tno vocoded e pooch, 

en J Dllil~G se le c t or • wi tch to su1n con t rol ( right p osi t ion) . 

S lLErl C& BIUOGING sum c:ontro ! - s l ov l.y i n c rca-'I<> l e v o.l unt i I 
pouao-!l J l1ng ef f oct becomes a ud ible , 

The po uaaa .. tp r1ow be -!Hied 1'1 th the filtered repl11 ce me nl sig nal 
nfld the 1nton de d eftec~ s hou l.d be rcndil.y <>cbievalol e , There ere 
tou r methods by whi ch paus e t i lli n g mny cu r ther be opti mized: 

Matc:h vo l ume and oq u ali.tatlon o.t the pau•e .tilling e l gna l 
with the vocoded speech signal (see 2 . 9 , )). 

Re•dJusl the THRESHOLD o f t he SPEECH DETECTOR (se" 2 , 9. ~), 

Add th e VOICE HOOE DETECTOR (s-ee 2 . 9 . 5). 

Va ry the vol ume of th e speech sl9n3l (seo a .9.6). 

Tho se quonce. of t hls op l i ml zin9 ei'! ecl c n.n be c hose n arbitrari ly, 
ho'we vcr. Wt' w1.} l describe! t his procedure in the .a,bove Sc!'qu·cnc.e .. 



2.9.J Eguo.llzation and Vol u111e of Pause-Fillina Sign a l 

© 
@ 

BRIDGING selector switch to irtclividual controls (1-<>!t posi­
tion). 

SILENCE BRIDGING irtdividuo.l controls shoulilAll be brought 
i nto t.he same position a, t he su~ co ntrol ~ . 

Switch o f;( tri,ck Il o! try.e;_ tape recorder 01· simply pull the 
con nector at LINE INPUT l.!J. No,.. , you wl l l only h enr the 
pause-filling signal. Note ,h e sou nd impresdon o.nd judge 
whether it i• du.U or bright compo.ro!l to the vocoded spooch. 

Switch on track II, respectively roconnecl the pluo, 

BRIDGING selector •witch vo OFF (centor po•it!on). Now you 
w.Ul h~ar t .he olready opt.l.mi2.ed speech ,d.gnal only. As bo:l'oro 
toke note ot tho •ound i mp ression . 

BRlPGING •elector swltcl, ngain Loworda the individ u al con­
trol• (Luft position) . 

SIi.ENCE BRLOGlNG inciJ vi duul control• ore no'I adjualed ih di­
vidun.l ly in ordor to moteh th~ pou10-tllling - ignoL to tho 
IIJ)Oech algn1tl "ieh roapecl to volumo and !roquoncy rfteponso. 

Thl• entire proeedur~ •hou l d be lotar ropoftttid whon nll other 
posaib!lltio• ot optlmlzino pouao • !lllfn~ hovo boon trlod. 

2.9.1 , SPEECH DE1:ECTOR \1/hor, Pauu-Fill i ng Is User.I 

Al provio~aly montlonad, tho apoooh/pauac dotecLor mua•ure• tho 
typicAl vol,..mc o:C tho apooch input algne1l n.nd dc,olr.lo•. ui, to A 
corto.in Adjusi:11.ble volume, wb 11t wl U bo rog"rd<1d •• pouae and whnt 
111 speech . 

lr, tt,e pouso rnoc;le (LED 9 is noL lit), ji.t!_o pauae.-tllllno signal 
will be mLxed with a pr oso lect od vol ume W 

t n ~h• ~puch mbde (1,£1) 9 ii, lit), lh e psusc,-!illlng will be 
control l e d Crom the charncto rlst ic vol umD of the spoech inpuL sig­
n al. Thla control is lnver11ely proportional lo 'lhc, input volume,, 
At l argo ,speech lev,>ls, no pa .U,s8-fillln g will take place o.nCI the 
spcoch nrticu1-alicn wi ll be unhnmpered. 

With amalle.r speec h levels, " certai n pau,.,-fllling is pres.cnt 
and, ~hore(ore, the arti culation might surfer, When the spee ch 
level decroases even f u rther, the detector will switch to the 
pause mode wilh resulting pa un 1:-flllln9 without audible a.1· t$ .cuJ. a­
ticn. 

(12;) Vary the THRESHOLD co ntr ol and take note of !ta i.nCluence. . 
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2 . 9 . 5 VOl CE· MOOE DETECTOR I/hen Pltuse- f"ill tn g Ls Us ed 

For tho pause :ru Ung' the vorce: MODE SELECTOR ""itch @ wa.­
this far in p osition VOICED ONL Y. 

\/ ith certain replncem..,nt sioruils, the unvolced so u nds in the 
vocoded spoech fflGY not be quito ~atlsf~c t ory. 

Switching between -t.t,e eho,,.,n r<!plo,comont stgnal and a 1<hit8 no'l6c 
froq u ontly dortroys tho de•irc,d o fi oct. !t is, fdr i nstance, no,: 
conc,ri va.b l e tllat the h ormonlcs ot the 1>ell sound aro capable o:r 
synthesizing a shaq, "s '' . Thore:fore, t.hc voicfJ s witching o! the 
vocode r mu st opernte dlffc,rently. l ·n positions BRIDGING-individual 
eon'l.rol,; ind BRIDGING-sum control, tho hla• or 11n unvoiced repl11ce­
n1e r1t sign.al will be mix&d wi,:h tho vol.cod roplt1ocmont s;l.01101. p, ,o­
vidod tho followino co nditions aro met , 

@ 

VOICE MOOE DETECTOR to 

SPEECH D·ETECTOR to "apeech " 1 

UNVOICED, 

~ 
@ Hghta µp 

BRXDGlNG noleetor swit ch @ to individuoL or 
aum contro l 

V01 C& MOQE ae Lo,ctor el'ltch t o ,\UTO~IAT1C 

THRESHOL.0 control should b it cor,•octed • Jnco, 1.hia l'lll 110\1 

in(luonco ~he whl ~o noi•o addition 

PINK FlL.TER c~ n be si,itohod on, j ud ga it1 of(oct. 

Addltion4l RomArk: 

Tho VOtCE HOOE • -d tch @ cah al!io be svi tchod to t h o VOICED OS1.l 
poaitlon .. ln thl• c11s9 1 tho addition o.r whl te noi•c i• 11lwaya 
implemented i, hon tho SPEECft t)ETECTOR i• irl t ho apoech .poaiticn. 
These poa•lbllitios will b~ doscrll>od again in chapter •Addltlon 
of urw o i eed l!!!gti•l• 1n vocodlng mod o" (.!-1 1. 'L) . 



2.9.6 SPEECH 1NPOT Level When Pause-Filling is Used 

As mantioned in cho.p_ter ••SP&ECH DETECTOR vhen p·ause-.!illing is 
used" , the amount of pause-tilli n g and with ~hat the h idl n.g of 
the articulation dpends upor, th., size of ~he s-peech i nput tev&l. 

@ Redu ce spoech level (track II ) . 

@ Leave r ep l acemt:!nt signal "~ its former l11'!el ( track I) . 

Signi.!icont pAuse-filling wi ll now be co me Audible o, •on during 
the art i culati on phasea an d ~ho intellioibility will be redu ced 
in tavor of an und ia turb od r,:iplnt;rim&nt; aignnl, 

This o:fi'ect may also be. r e vo·r sed: 

0 AVTOCONTROL switch OFF, L8D © lights up as n war ning, ein ca 
th1 • i • not ono ot -t:he usu ~i opuri, ting mod a#. 

@ Incroas • •po och l ovo l ( tr 4ck ll), 

@ LO(LVO rep I n co mont ei gnal ( tro. ck t ) u nc h 4ng11d . 

Now, thoro wil l bo no pnuao - !lllino eignal during ovon tho loY • 
J oye ! nrticulalion pha soe ot , ho •pooc h, elnc~ tbo~o will bo no 
pc,u11e-ti lllng alo.rtlng wi t -h " certain lov o l . A J"urthor tncroneo 
cnn th~r •to r o no , in itin lo n ny ch~ngoa . 

R~poo, al l atoromontionod •ottlnga for p~u8 • -!1 ll ing ond attem p t 
to fur,h ar optlmi20 th o doa lr$d u!!oct . 

(D AUTOCONTROL ••H t ch - r ot-urfl to l ts no rm al posi ti.on, 
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2, 10 SILENCE BRIDGl'.NG for lnstrumen'ta l Effects 

rn the prev .io usly mentioned e x amples, "'e conce.n'tr{lted ma.inly 
on ·the. speech intelligibil i ty in conj ,rnction with pause - !illino, 
Choosing pause-filling i n ins t rumen°l!l!'l efied ,s, it is import .nnt 
that. the s ound charncterisi:ic of the instrument to be art ioul,.ted 
will not be chnnged in an undesirable way , Therefore, a few de­
viation& !rom the ~djustmenta are essential . 

2 ,10-1 Pause-Filling Vin Sl L6NC~ BRlDGl NG 

Fir s tly, a de ci•ion must be made vh other or not the instrument 
signal ahouJd be routed thr~ugh the vocoder synthesis part. Of 
cour•o, there wlll be drn•~lc offect• with regard to phase •hltts, 
o.mpU t.ude 11nd froquency chArActeristics cAused by tho comb ~i l• 
tors of ihe sy nth esl~er, Adjust tho control• os follow• tor vori­
tlc:I.\ ti o n , 

@ 

@ 

CD 
@ 
@ 
@) 
@ 

® 
@) 

0 

t.INE tNPUT RtPLACEMENT SOUND VOICED• !nod with hlgh-Lovol 
in•trumonL signal, or 

MlC HIPUT REPLACEMENT SOIJND VOICED • pick up l.neu·um,rnt 
throuoh 11 m I aroptsono . 

AUTOCONTROL awitch ON, 

VOICE MODE s~lnctor switch to VOJCED ONLY, 

V01C£D ~alo~tor switch ~c EXTERN, 

VOCODER amloctor switch to t-OrtMAI., 

BrPASS OFF, 

HUt.Til'lt.'l'ER OFF. 

DRlOGlNG Lo eum control (r!pht poallion). 

Slt.~NCE ORlDGlNG - turn up eum con trol to ApproximAtely 
l2 o ' clbc lt poailion. 

THRESHOLD control - to 9 o'clock p.osition . 

Nov judge, th" so und charac ter i'5ti< of the instr ument , 1! t hu 
changc,11 in sound c:an be tolcrAteti, pause-.!i1l1.n ,g c;a.n bm inii-!ated 
through the SH .ENCE BBlDGING cireu •i ,t, J . o. via the vo cod.,,. _syn­
thosis. 

Furlhilir optim izing 
VOlCE MODE J>'WllCh 
deocrlbod before. 

W be p~t'f or me d w! th the THf.lESHOl..D congo l @ 
\;!,Y and the V/1-Rl.lBLE CHANNEL EMPHASIS ~ os 



2 . 10 . 2 Pa u se-Filling Via BtPASS REPl. A°CEMEN'l' SOUND 

Sho u ld you_ wi 'sh to obser v e the s.ound of the instrum<>nt. without 
its be:lng inf1- u enced by the vocoder sy-nt h esis, proceed as follows, 

@ BRIDGING sele c t.or sw l tch tP OFF (center position) 

@ BYPASS selector swit c h to R. SOUND (right position) 

Q3 BYPASS level control - t urnod up. 

The two sound i mpressions, via SILENCE BRIDGING and via BYPASS 
can be compare;L.,.by mean1:-:,.or momcn'ta.ry simu 1 t.aneoua s w.l tcbi n g o! 
both switches Q.91 and Q2', It th ere are d~fere ncop...._in volume, 
matching should tako placo wi1:b co ntrols Q3J and l!!:JI re•pe ·c tivcly . 

G) respa ·cuively ® SPEECH OR SIGNAL l[,;PUTS - feed vi t h a_rti culo ­
tio ·n sigru1l, o . g, with in ·atn1mcrn1: £.£ volce, howovar, ~ epo4ch. 

As long 1t$ thi11 o.rtic\ 1l11tlon .s1g 11nl i•-A!U proaont, yau "ill hea_r 
tho inatrumont. As 11OOn 01 an Artlc1JlAtion signa l ls !ed into tho 
unit, tho t natr\Jment wi ll bacomo audib1a in multlm o du l nticn mode 
throuoh the voc;odur synth1ui11. Optimizing o ! th & aou~ i.e no" 
poe •lblo by •"i~ohing on VAR~SLE CHANNEL EMf>HAStS ~ ond 
voice MOOE eelec,or e wit oh 1~ • Jt should bo noted that again a 
•wj tchtno between VOlC&O ant i NVOlCEO sound• will tnko plac•, a• 
during normal vo codor opo~ation. 

2.tO.J Additional S wiL c hlng Pa•sibi litie s 

lf tho U~VOIC&O algna l is to bn add&d to tho VOICED signal during 
tho U~VOlCEO pa••ag o• , proceed a• toLlow•: 

@ BRIDGING 8oloctcr •"itch to •um coh 'trol (right poe i tion ) 

(1;y BRI J)GINO sui n control to co unter-clo ok w.is o po&i~ion , 

@ THRESHOLD - expo.rim ent v i th the co ntro l. 

Wit h th1a sottlng of the cont r o l , tho v ery into r osti ng e!fect of 
lb.e ape<1klng o,·grAn ca.n ba roa.Hzed. In addition. it is poss >b 1-o to 
n11 the PClU58.& vin t h e BYPASS 0.5 wall 115 tho Sll.ENC'E B.RlDGING 
c ircu1t nnd Curthor ~ound varlati ons wi!l r os ul e. 

In deviation o! th e r owul nr voc oder tunctl.on !or oll pa.use-filling 
&ffmcts th a !ollo,, -J.no applios: 

Withou t "-" a.rticulali<>n slonol being fed in t o inputs G) or @. 
lh e rep l acemoot signal ( R. SOUND\ ~il l become ~udlblc in the adjusted 
WI\)" . If an ~rtl.culatlon signol is ap p lied now, tho replacement 
slgnol vill be reduced tn volume dapBnding u pon the level of the 
artlc u .lat1on signa l and the repla. ce i:nen1. signnl may b e subst. i 'tut.e..d 
by tha modulated ;.ignal o·f the v-oco der synthesis. 
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2. 10 , 4 BYPASS REPLACEMENT SOUND Wi t h out Pau se- Fi ll i ng Effect 

I f th e auto m11ti c control o :f the BYPASS R. SOUND is not desi r ed 
or if the SAme is too nottceab l e, a potent l.ome-te r at the b.ack 
o;C t h o vocode.r p~rm -~ts- a reduction o! this e!fec't. 

2,ll FuMJh e r E!t ec~ Pe~turos 

2 . 11. t Addition o:f UNVOlCED Signo.la in Vocod:l ne }lode 

As we already know, the VOICE MOOE DETECTOR Analyauoe th o fre­
quency cUatrib ution o! the input a1gnal At tho SPEECH OR SIGNAL 
INPUT a nd awitche~ th~ two rcpla cemo nt •lgna l s according to thu 
recognition. Should It be d~alrablc, for A ce rtuin sound c!foct, 
to 1111x th" vorce:.o and UNVOICED durlnu tho UNVOlCJilD vhue, .. .,t 
the control• aa !ol l ows, 

(v br © SPEECH OJl SIONAL !1'11'U'rS - pt•oro.-nbly Apply a apeoch sign..L 

@ 

@ 

0 
@ 
@ 
@ 
@ 
(9 
@ 

LIN& T.NPUT REPLACEMENT SOUND VO)CED - faed wt th a •yn1.huhcr 
dgnal 

LINE U.PUT REPL1,CE~1,ENT. SOUND UNVOlCEO - :raed whh An a.dd1tionl\l, 
o . g. hi••lng. aynthcsi zor • ignat 

VOlCE MOD£ 8elcct11r switch to AUTO~tATtC (cuntnr poJlt(cn) 

VOICED SELECTOR e-~ ltch to EXTERN ( lower poaition) 

UNVOICED ewltch t o EXTERN ( l owur po•ILion ) 

VOCOl)l!R aeleetor a11itch to NORMAL ( ri Qh t poai Hon) 

BR.lDG!NO acloctor swl Leh to •um cont,•o l (right position ) 

SU,ENCE BRlOOlNO auni control to cou nto1 ·- c lo ckwise po s! Uor, 

THRESHOLD control - try !or beat re-eu l 1. between co unto.--clock ­
wiao position and 9 o ' clock 

OUTPUT aupp.llo• the 11bove de11cr1bed mixing o! the t1<0 ropl .. ec­
mcn t sig_nt:ll s und"r the .ro lLowlng_ condit ion": 

LEO UNVOICED is l•t 

l.ED l'l-tRESHOLD s.ignalizos s -peech 
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2 . 11 . 2 Using an Additional F r equency Sh i fter 

.In conjunction ·,d th An e>t-terna1- 1'roquc.ncy shi:fter, a . number o! 
oth"r interesting alienation a:ffe .c·ts m11y be a c hie, •ed . l'he shi !ter 
can be connected to the signal path o! the SPEECH OR SIGNAL INPUTS 
or to the REPLACEM&NT SOUND INPUTS wi ti\ quite a difference in 
re!lu L ts. 

Voice Chanpe Throu9h Shifting of Form11nts 

AdjU1,t &h.l.i't&r t o O shift . 

Connect 11 spe~ch !<ignal fr om 1.he tap e re co rder to -a,he ahi:ftor input. 

® 
@ 

LINE INP UT SPEECH OR SIGNAL - connec t. to shi!tor outpvt 

I..INE INPU T REPLACEMENT SOUND VOICED - connoc:t t 9 11 ~1d tub I e 
synt h esizer out.put 

VOICE MODE select.or aw~t.ch to AUtO~(A'fLC 

VOICED sw l ta ll to EXTEIW 

UNVOlC&D ai,ltch to lNl'EllN 

VOCODER ae>l<ictor •vi t ch to NOFl~L\L or c,ho \'AlilMJL.ll. CHAN!.EL 
EMPHASIS 

HUI..TlFIL.TER 01'1' 

ORtDGJN G O~"F 

At tirat. tho OUTPUT "up pli o• tho a lion1> t1)d ,rpoaoh with correct 
articuloLion. Now, sldwly cnooging tho ahittor •Ill cl1onge tho 
char11cLor of tho voice wi th in cro o ling 1hift . 

Repla ce ment Signal Modiflcot.io n by Moons of• Preguoncy Shift.er 

Us ually, musJcal r~plo c emeat sionols ere c haract.eriT.ed by~ harmonic 
spectrum, lt ia possible to u5e a !t·equoncy ahl !ter to oenerat.o b 

nonb~rmon1 c spo ctrum whlc h is euitable oa replacamcnt signal f or 
the vocod.it-r and ·dll result into a qu!&e unusuLtl effect, 
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). Techn.lca~ Section 

3.1 Historv 

ln part 2 you ha.ve b0:come acq_ua-inted With the operation o.t t.he 
vocoder~ iUI we.11 a.a "With tih e. more important vocoder t.erm.11 ond 
i ntereating ~.!.fects, In a-n of.for~ to even bot ·ter under•tar 1d the 
mt,,.ny .applicat:ions, it is. advttntiaooouo 'that -the actual tunction 
o! the ~ocoder bo undc.rstood lntlmate.1.y. 

Oriolnal ly 
1 

voe.oder a woro dosigrrod !or speech conunun l cat-ion pu r-­
po.-e.-. Tho proccs.a baglns by anl\ly~ing the: .-pooch and •orting 
it e.ccord .Lno to 1.htt number of compOT1ent• or cha.rAct@r isti.. c 'ilpttttch 
volues. Thttao chnrn.0tor1s't -1C veluc:,• are. thtJn tro 'n•mitted th.,r ouoh 
a tetephona Lin• or A wlrel o•• tran.-mi•~ion chain to the synthaatzqr 
partr o/ tho vocodor in 'fhi oh t.h~ c.ha.roc: tori•tic v1:1Lue s -t-Oijftther 
1<lth n ault&blo eeplncomont •lon•l are u aod to genor•t• A ay nthe <ie 
apoech "ith excolltnt l.ntolUgibility, ue dluatrAHon ). Tl'lo 
tt,dY'a.ii'taoe ot ~hi• compl l c:A,ted proc:•dure mu 1t. be soon in " • Avino 
ot roQul,•od bAnc!v1dth, Ju•H!yino ebo expen .. foe tho compl l.co.tod 
clrculu at both end• ot th" tronamiaal on path i n certdn !notnnc••· 

It haa b111cn K.no-wn !or ao ino t.ime that. va~ioua rt!:p1Acomont. aion•l• 
m•r bm u,e4 to obt•ln vory lnLerft•ting vocodttr otfoct,. Kowovor, 
only 1<hh th• avdlabllil)' ot elocteoriic mu1 £col l n•~r .,me nto, a1.1ch 
~• •Y~th9alzer• And electronic orgnna, Accoe1 \O o vtdo VArialr of 
roplncomont •lonaLa hA• bocomo • reall~y. At thl• alaoo, Lh• Limo 
h&d eome ror the davolopmont. of apeclnl eounrt ettdct vocoder-. 
l\l0h ... S•nnh•• ur ll)Odol VSM 1\01. 

),2 Human Volco 

For• bottor undor•~•ndlng ot tho vocodor principlo , it ia ho1pfu1 
t.o t.akc a clo•or look t1t huwan apaoch go norA tio ,n. 'Ch-, ¥a-ri.ou• hu1111'\n 
aounda mny ho orouped into cwo major cotago~·le• : voic•d aou1,d• ;1u,ch 
aa A,£, I, O. U nnd unvoiced or hi••lnQ• aound• auch aa F, SH, 5. 
~ho unvoleotl soui:,da •houLd be pronounced hnr• 1n a phonut'\e way, 

"• O• 
..• FFFF ... nnd not 11EFF ' ' 
.•. ss~t:i •.• a.nr.l not 11ess 11

• 

Whl.1o .ro,•m!ng n voj c.ed aound, t:ho voe.al ~orda 1.nt&r"r" Upt. the •tre..Am 
of' aJ.r perlod.lc:a .1 iy .:ind oena..rate. t:riangularly.-shAi,od praa•ure pul•••· 
Th!! number of int.errupt-ion.iJ per t,teondt res-poctively the aoquencc 
ot ihe pul#e..a, determlno tho musical pitch of the voicod sound. ThU 
le t.he ao - callod basic tnol..ody pr me.lod--)' !requcney -. Wii:h l.ow - bass 
voice• 

1 
t hts !rOq\J.llncy ia joc~t.ed nt around SO H-%. and mAy nHi ch up 

to ov~r iPOO H~ with a lemalo aop~a.no. Normal melody ~r.equ&nclos !or 
mate...w: a.nd te.mo.l.e& ancompa.a• 4\ r-aJ'lQ.e: i' r•om atJa u't 90 ~o lt-00 H1:. 

A.s...i.dt! t'rom tha fundbm ent al tre.quoncy, the prassur.e pul-sea .:lrom the 
vocol eords c.ont-41'1'\ many h .u-inon1-c:.s o-f u_p to ovctr '• kiLt whi ch c.Gn 
gr-a-phi cal iy b.e 11-hovn as .-i line sp~c-h'um .in on ampl.itudc ,·ersus :!re-

q,ue n c.y diagram. 
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The cav1 tl es i...n mout.h, throat and n ose areas c -on be regarded. as 
.!il.c.~.- whlch s-e:leci. corta:i n pa r ts o1 ·the ,•ocal a_pect..r u rn ln 
order to ro r m t'he 1:yptoa.l chn r ncterlrll c. harmonics o-t t he indi• 
vlduo.l voi.co..d sound s , soo i llU.3tration l• And 5 . The !reque, n c:y 
resp0nse Cl\n be eo.s 1 1.y dep!c-ted by ·nn i m11·ginary envelo p e. curve .• 

Slg1\i1"icant -fraq,uencic• wt.th conc.ont..r&1ti.on ot onergy are ca.LLed 
form~n l a . ~ hey fir~ very stMlla.r tor both thtt !~ male a nd t he 
male voice, ttowev.er

1 
on .acco unt ot tha. hlgher !otna..le t:undomont.n-1 

voice, 'the 5pecnrogrn.ms di fC•r notieenbly 'by largt1r d:9\.anco..s 

o! tH• hormonle•· 

!['he vocal cordlt o.ro not. n.c tivnted for unvolcod, sound.a t1nd the air 
•tr&.'.101 ca n pB.B!I ut'hinde.red. H.1,•• 1nQ sounds aro gonerfttod l)y a;i.r 
turbuloncc oUking mouth, tonguo. teet.h and liP•• Tt,.,y can b<> 
thought oC .a.• •pecl."lly rllurod whit• noio ,.,,tti typlco.1 ftr1vf>­
lope curvtt• for ea.ch indlvJ..du&l- 1.u,vot c:od av1,,1nd, Hore., no cl,,.rac­
t•r-i•tic (!l!!ar-oneos: b.etwi0:.on mo.to ~nd !omn\t voi ce• ex:iet. !xplo­
•i"'o • ound• •uch a • ''P" wtll not bi:i ~.1•cuaeod al th. J.• point. 

) . ) l'rl r,ciple o, Vocodor • 

Almoat 311 vocodor• ha.v-= un 11nQLy•l• ao~ti.or1 1 a.a eho wn ir 1 tho 
block. cllo!Jram of ~lLuotration 6. There acre uaunlly throo m.,,Jor 
por"ta 1 •pec\.rum ana.tyai•~ vol.co r:nodtt anD.ly•l• and meLot1y nnnlyala. 

Dy aultAb..le maitlna , 'the ap~ctrurn l.\'n1Jly•-'• doto.r,nlno• lho r-an.l tim12 
~nv~Lope of ap~och ao und•• accordln~ to llLu•trAtionl 4 bn~ 5. A 
largo t\\lff\bor of ch4H•aci•r-talic • poet.rum Vttlu.o• (c hn..nno 1 envo 'l optt1) 
aro -uppli•d whi ch c an be reoerdod A O cod, n; tor •ho po•ltlon ot 
mouth, no,o. and lhr oat !lltora. 

-Cho vo1ce MODl!l OtTEtC101' (.lo>c:rm•n•• wholher or not vocal aorde AN 
o • cillotl~Q or it ,n••• pormlt tho 3Lr •troam to PA•• !rooiy , ! . o. 
wh•thor th• sound la volcod or unvo,ood. Tho ou tput or the voi ce 
mode analyal• auppllna A "tu /No-•lgnR l (V6IC&U/UNV01C~O) lndl c~t inO 
th o 11.otUt1l Lh.t'04't .£unct.ior 1 """ any t.lmo. 

'tho me.\ ody M 1" Ly•l • dJ! 1..ermi.n~t1 tha tunl.lo..moritn.l troquoncy and 
aupp ,L.i,oa tho characturJ.at. i c ,n.elo(}y vatuu, th• pitch. 

the syntl"l.e.• .1.s \S a. rovcrsnl. ol the ana. l yaia p't'OCC!t'h.1ro. 'Ihero o.ro 
tout" m(Lin •ect1.on..s: 11_poct'.rAl • ynthosi e, voi ce modo • wit. c h ar, 
imputee generator ~rtd hi•• oono rAtor. 



In tht! ea_se o:C a communicat-ions v ocoder, .t he. bl\s...lc !reque n ~y o! 
tho imp ulso ge no r-n.~0r ls con tro lled by th11 c,i a..ro.cter ist.ic melody 
val ue· , Taoo.ther wi t h "h E! h iss ocncr.i.t.or, an l1nltatlon o! 1.h1l. 
h wna n ln.r y n" ia pr ovi~ed. I{! co ntra-s\. 1 it 1 .s not. n oces&ar-j' tor 
a ~ound ettcet v ocode r , ~hle h ls used tor purp oses of speech 
~lienation, to onal ys~ t h6 ch~r netori•~lc melody vaiue (p~~c h ), 
$l n ca a v oio6d rep!de~mant sig n ol will bo us~d in Liou of ~h~ 
11,toroment-ionod im pu l ~e gone rnt o r, Usu .ally, th .La sig 1it,L ts t.a.kc 1, 
from t'I synthea17....er or on oJ.o c t.ronl c org- ri.n wh,i.c.h wi .ll now d1Jt.1:tT­
m1 110 ~he p itch o t' the ayn1. he t-ic voico. 

Thct vo! ee tnod -a de t ector Will •control tho v0.1ce. modt: O'of:ft.ch whic h 
eltarl\Ate • but w•e n the voi cod rap.LA.Qeme:n1. •lo- na l ;source and thu 
unv oic.ed roptAcemont »tgnlll. •o ur oc, usu~lly a hi•s oonarat.or, 

Thti a s,cc.t-rurn e)'nthe•i• i• dttrl Vttd fr o m the rerila co rnon'l. aound nnd 
th• apc c 'tt"'al cnvelopP'•• Thu•, t.h• spoct ,rum aynt.he1,• 1• ~n L,ni­
te.tion or t he: hucrui.n mouth, rioll• ""d t:hrottt tlltora, 

A ru.unbor of di.t!e?"ent circul t i oro known 'to pvrtorm th• varlou • 
(unction• of tho bui l dJno block• of A vocortor • ri<l tha do·volo11mont; 
tor n•w c Jr cui~• Ja atl l l in progreaa. th~ ~arlo u a vocodar typo• 
Ar- cl aaal!Led acco rdi ng td theLr mut h od of apec~rum nnalyala, 
~ h & vocoder i ntr o du cod by Duo loy belong• to ~h• grou p ot cha nnol 
or !iltorbnnk voc.odora. St.>nnho,.•ur vo coder, mot.lt.11 VS H 201, OQUal l y 
be l ong • to t h lo Qroup. 

S1on•1 proc•eain; ot 4 chAnnol vocode~ L• ahown ln llluttrfttlon 7 , 
An AOC 4ffip litior •u ppl 1uo ~ho mi c~ophor,o alan~l ton •et o( chon• 
no l Ci Ltor•, ~ho •Q-callod tilt~rbunk, EAch on e ~t ~h••o ba"d 
PA•• filtgra an,ly~o• a •mall portio n ut the 1p•o c h apectrum , Th~ 
number qt tlltar• 1n ACtu olly built vo co d~r• may vary botwoon l ~n 
( o-i• J n t ho Dudley vo cod er l and b o1or, ty• tour nnd mo,•o. 

Thff laroo.r tho riurul)o..r o.C tilter. •, t h o 1.Jottor th• accurtioy of ono.­
lY•i• ond q u ality oi( ruprod.1.1ctf.on. On the. o t h (Jr hftnd, t.hc c:irc:u ll • 
tiocgmo more iil~o.bo rAt c And cucvonl!-ivo "nd, in th• c11.ao ot aotttmunl­
o a c.iona vocodcrtJ, 'the rt!!q_ulred ba nct-vldth wi ll bo lncren.1«.,d, 

So nnh olaor ' .a .aound ef'(ee.t vocoder co n t,d. t'1a 1."(onty ichann fl...La, oa a uring 
tflXC&lle:ni; ro pr oduotlon q 1.1.nl t,ty .ind runtJ;Ontible cos t. .1 l1uat~at1o r1 S 
depic~• the ! r ~qU~Mcy responac ut the individual cha nn el tl t te~• · 
1hese ar • fo ll o wed by t~o-~~r reetifl•r• And a 1oW-pA55 fllto~ fQr 
each c:ho.nne-L. Tbe l ou r-- ! requfmCY or t hose cha nn a.1 i ow-pu.~~ ~ rt J t.oro 
lo i n lhc rGnQo o!t 20 liz to SQ Ji~ . 1'hia lo w• l l rt.t t froque_ ncy ls 
·to l er.-~to since t:h . .c h\Jl'IH\n speoch e-anno "\. chango taster 1-n v!ew, of 
th~ re l ativ -e:l') · t1LQ'W n1uscl(I' mov~in~n ·t..s o! mou th and throat re-g{on, 
'rh e o u t p ut voltage• i,{ tko l o"""•PtlS:I !l1tt!sr!I' a r t! the cha. ra c 1.ur.1.&T.a.c 
chann el \'a luc e o r tht'!: coded i.peEi-c..h :s.ignat • 
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lt may be helpful to l o~~ 4t ~ome oscilloaco~~ pictures s howing the 
si-g n a..l~ · at. varioµ_s J\.4nct.ion.s between the buj l d in g b l ock:e ot Ll1-u­
s't r ~ t 1on 7. the amp--1i :f'led inlcrop ·ho n o tllg na1, pri.or t o e n to.rino t h e 
!ilturbank, ls aho ~n in i l l us ~ration 9 . 1 . Wh At wo see ho.re i5 the 
ba._ginning, o! the. Gor mATI •,rn,y o'! p r ononda-tt n g t.h t't vo r d 1' 'bai,s 11 simi -
la r t.o t h e Eng l i 15h word 11but 11 , Thg 11A (E"glish u ) 0 co n tairta a do mi ­
neering .tormnnt i n the ran-ge. ot .500 to \000 Ht:.-. as p er i llu a,t.ra.t.ion 4 . 
The ,u.1.nlyais f1 l't er ot channe.J.. 6 1 vi.th A r.ni d dlo fre qu ency 0£ ap p ro ­
x 1matel ·y 700 H,o, ,,ill enoompuo l hi• r-enge And auppl,.y n hi.o h ou~ pu t 
vo l tao• dµring Lho aou r,d "" (i:noli•1' u ) '' , .,. depictc. d 1n i ll ustra ­
tion- 9.2. Tho tt.mpl i.t: u do modulation c aused by thu tu nd11menttd 5p&ac h 
"i'r-O(l1.(0 t\ C)' can l)c QQ:ail y t'eti;::ogn.l.zad, a,pproxl mat-'a l y 2.5 dlvinlons o ·n 
tho •c~po ucr-oe n, Nogo.t"ive: hall wavo• Ar'I! retno vod b)' a aub.-oqu •o n 't 
reoUlior (a oe il l ust r ation 9,)). Thon fo l iov.• tho ohn"no l Low-paal 
t-llter wh1 c h ron1ov1HI th• AC oonto..nts of ~ho s!g .ua.l and auppllas the 
char11.e-tarl•tie c h o'n nel val u o, •• s ,ho wn i n illustrA'tion 9. 1

,. 'the low­
po.•• ti--ltor •u.pp ,ro•aea thu apoech c h an ·nol ot 700 H-1. to a 'large axto n ·t 
Arid vi lt eomowha.l nUacli t h e mo~ulatlo n wl lh tho tundomon t.Al Apoo oh 
fraquoooy, H¢wever, ~ho cnvol~pft ol tho epuech c h nnnal ~ill ro mAin n• doalr~d. Ploaao nolo tho i nc ronoo in vol~ago At lho begi nni ng ot 
the aound t•~ (onglifth u)••. All o~hor c~or•c~orletto apoctrum VAluoe 
•r• !\lnct loning oi~ilarly and wl ll ~her-oforc nol bo t~rlhor- di•• 

0\.l11od . 

The synthvai• in & rovoraal o! the a ntt.ly•l• procodure. ~ore , t ho 
voicod alonal (l l lu•tration 9.2) conei1 t1 ot noodlo pUl101 with A 
repoAt :t'roqi.Jonoy corroapondina to <tho tundl\ment11.l •P•• ob .!roqu11n cy, 
ogaln, oppr-oxtmotoly 2 , 5 dlvJalo n1, Tho ro i 1owlng oiroult modulnto• 
'tho omplis.ucSo 0£ tho•o pul•o•, 11ccor dino to tho c hara.ct.or-it1tic chan­
nel vftluoe, illu11.r-u1on 9,6. The ., ,.dulo>tad lsopu l 101 oont.oln o 
broad hArmon! c •pectrum from whl ch oac h chonnol !~Hor- of t.h• ayn­
thula porl will do r ivo a aynthQti c 1poo ot1 chAn11ol (9, 7) 1thich "Il l 
bo vory •lmllor ~o the output 1lgnal of th• onalyals tll l or. Ploftoo 
c ompor• 1)lu•t1•ntions 9,7 an d 9,2. ln ti•• folL01ting mixor , partial 
bond• fr-om a ll channola will b• oJdod to ro•ult i n t ho complot• 
•rn•h b tic apoo ch, llluntration 9 ,8 , Yho o•cillogrnm loo~• 4ulto dl! ­
t1r1nt tro111 th• origt nal apoech • ian~l " hic h 1• ca 1aod by ph•.., 
•h.ltti• And certain i.naceu-rAcioa o·t tho voc.othu • prlnclp l e '(cow.pore 
ll l uttr .. 1ono C).8 A" d 9.1) . Tho ayntl'lotic, apaach la • till udLy 
under»tood, a i ncq al l importanl torma..nt• 1 oaaent1Al tor i n tol~!oi­
blllty , •r-• aocur-ate!y r •~ alned. 

Tt,ere. art Vllrlo u s m~thod• for t.ho voi cft modo cletoc t i<Jn . Noljt. modes 
dl!!or Yit h rogerd to th~•r- •P••tral ~••tr.bu t Lon , Fr-oquen cy-de pend· 
di. n o filtering c 4n be uaod . Voi. ce d !JOundJi n.l way• h ave a hlghel"' lov• l 
in tho f.requoncy nmQO. ot up to 1.5 kH'Z, aa com_pered to the r-a.rii;fe 
l\hove l, kHz. The exAct oppo11i :lu 1..s true of unvoiced •uUncl•• 

Ot the va.-rlous po.osJ'bilitlol --ro-r tho volcc mod a dotoc.tlon, on4 1• 
e2Jpec.l.111ly aui 'l.ablo for 'tho voc;odor, VSM 20 1\ Our detector circiuit 
co mp nros the cl1arttct ·et"•1st ic "·il.luc o ·f e t>igh - tr eq_u~nc y 1:ho._nn ~l flbCJVe 
5 kth . "iith t.ha~ o! a _pot'tL c:u l a.r low - lrequency ch.o.nn e:l below- t kHz. . 
The c1rc u ii _t:uncti<n,s very r eliab l y, e111-poela.lly, :i f thi>re :Os a 
br oa d- bn ntl speech signal ~ n.!I in thia c-aae · . 

• )5 -



3, 6 Mo.lody Anat,•si&. 

Ir, a .sound e.f:!ect vocoder ·. th~ pi ,;.ol, o.I the .$)'nth •t:tSJ.zed volc;e l$ 
usually doterml .no.d by the ropl .nc •emcnt .signal . There-fore, a mo l od1• 
analysls.- 1a no-t n e-ces.sary and is n1cn·tioned only ~t. t hla point !or 
t he .sake: o! co m pl ot'e n esa, 

Tho melody an(\lysis dete.rmi.nos the ac;.tut\l !undo.me. Jl"tiol -f"requanc; 
out o f a ve .. r-y compiax speech ato ·nal. Aoo.-in, th ore a.re va.riou• 
pasai~lllt1e8 "tO do t h i~. The but-known proeedur~ ls baaed Upon 
dirocti f,ilterlng of the .t:,.tndt,.mental \r1ttvn by maU'iS' or a low pa,.s.a. 
On a.ecouni. o.t tho d1ff6rent glidi ng chn.ngaa between tnd1v1dua l 
aounds, 4Ll khtiwn procedures Qo ocC~$iOnn1ly c~ uae wrong dotec~lon 
or tho J:un~amontt,l fr•q11cncy ,which le!ld• to q.uA LHr dHerior• don 
ot t:h ·• s-yn "that.~c .spooc h, t),mrQ(ore, o.drlJt\.ona l logie c.irc.ult.D a.rn 
reQ.U;lred "'hich rccognl~e wrong t.eat r~u,u l t..• «1.nd m.a.k:• tho neceasa.ry 
carrcctlons. 

). 7 Expl.•n•tion o.f ll\ocl< 0ia9r•11J 

Th• oxtcntdv1 b ·lock d i AQr•m ot tile vocodi,r, VS-M 201. ia tlapic&.ed 
ln it1111tr•dC>n 10. ll l• r4thor co1•pl1c•~•cl o.nd probably •µit?bJe 
on l y tor tho•" roo.dora who aro to.ml ll.e>r "I th ih<> •~udy o! b I ock 
dl.a.grnm1 an ·d Who, in a:ddit.1ont ar• vory lntioro•tdd in lenrnlng 
about tho technology o1 th• ~ocodora in oxlon•o. Thoru!ore, the 
toJ. l o,,ing <>xpl(l.noUon • 1,avo booi, lhd{utl to the oaoo rithl•· ln 
oddilion1 Aom~ ot bhe ~!Da, tYitc hea and potenc1omotor& or~ not 
111uatra~ed ,nd labeli~g, ~~oh•• B 100 o~o .• rcter to •~bo•aomb~ 
lie.• of t.h" unl't. 

Spuoh or ortlcul~don ~ign• l ,r .11 tod to " mloroptiono or Uno 
Lnput ond au~aoquon{ly ro u tod throu~h ~n AGC ampllticr ~hich pro­
vents ovftrmod.uln.tlon or thu .Col.lo wino vocoder channo1• · 'Thu twenty 
•paotr -um c:hannela are o.rr3ngod J n 'tho n_lroady knpwn n111nnor: 
ch~nnel tlli•r, root1ttor, low pnas. modul~tor, channel tlttar 
n r1d mixor. Cha nn ol cont.-ol port.onlto1t 1ater• PV l to PV 20 •re al.1)un.ted 
bchlnd the ayn,hui,r.or band £H'tera ond thua attord a fr<lq.uoncy 
re•ponao aquall~aLlon ot the vocodod aignat, Tho vocod•r Qclector 
a~itch SV purmi< di»ub1ing 01 •h• vocodor •ynth••l• tor cporat!on 
o.f t.lto unit. n.• mYlt,1'\.lter. Tho channel envelopes ti.ro avt1lla.blo ot 
tho o utput Jo.ell.• KKl to KK 20, Each cnu l• auocio.tod with ~n LEO 
which atM·ta 1:0 llght up 11t approximo.toly 20 dD ruu modulntlon 
of i~c c hAnnal. A finftl ampL~tlcr with voluma control PG c~n•Ll­
luLo• the output 0£ tho vocoder. 

1'he outputs ot the .-rudyel.s- filter JJu_ppl!' a. se.c.ood 01J.x&r-, v,Lo. mul Lj,­
.t:dht eon.rols PM l lo PH 20, Tho ampli!lor aolector- ,rwl tch SH u . 
loc.a.t•d bC1tore the voli,.1 1nt11 c:ontrol . The: ape-e-ch aig1111l byp"ae oonrto c t. !! 
the ~pt10.cb o r ar't1cu l At.lon 1-nput "ith the ou.~put, bypas•lrtg \.he 
volume cc,rttrol, 't'tte alonAl pa-th c:ontal.ns tho level cont.r ·ol , PB. and 
th.I, bvpt~.5.S Ji:OLoct.or •"ltc:h, SO. The repl;)CC':mOnt !ilgn&I b\'p-a.1u1 is 
the con naction betwoe.n voiced rcplace:ma. rrl algn3l J.npu~ a:nc.t ·volume 
contrc>,l . ln addi t1on to J.e:vel corLtro l . PS, and bypan 3c -~-ec:;LQ't' ~ witch, 
sE. A m.odu l~t or t or po:ua.e-:fi.lling is prov i ded. More o..baut pnus..¥ ­
r-illing 1.oter. 
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'th(! voice mode n.nalysis i~ per..tormed by compil.rl ng t"he ch41ra,.c­
t •e-ristic c.h anne.1. vt1l 1,10 of ch>'lnn el 19 with that of a .specia l 
channe l. 0, c;o n tn.ini n g n. l ~~-_p.dSS 1-n.ste6d of a btind-pAsS fi l ter. 
A comporatior is used an.d l-ts out._pu·t repre-sent.s t.ho voice 1:fode. 
Tho out'pui. and the 1nvor-t-ed output of the coar p il.TA:t:oi:- are 
acceeslh l o At the t~o voiea mode db t octor j~qka 1 ~~ch oquipped 
with a signn.lJno LEO. Norma.lly, t.h• volc:e mode .a.ignaL cont r ol • 
tha r..utom:a1:ic: YO.i,ce mode swl1H:.h "'hicb cannec.ts the voiced ro ­
pl,o.<-oment •i.onn 1l ,~o th£o c h nnnel modu lat.era during t-ht! vol cod 
ph a • ·•, ond o.t t he a .rtlculation input aigna.l, raspoc.tlvely tJ'lO 
unvoiced rep.la.cement. •ignAl during th.a ur'l\•oieed phAs• ot t ho 
artlculat:,1on inpul •1Qna.L. 'Iho vol,ce- mode seloot.or •·,dt.c. h 1 SS , 
a.\lovti 1:o defea.i: th.o. a,u,couu,tic end 1::o keep 1)11.he-r ot th• ru­
placemon, ~iona l •Qurco• con nact•d ~toll ti~G•· 

Moatly, cho vo1cod rop l acamanrt.. •lgnat i• ,rupp\iod troa • An ox­
'-Clrnal •ourc~. An AGC. o..mpl i fi er proven ta over mo du\ A tJ.On or t ho 
•ynth&9lll aectlo·n. Thct intornAi pul • e 911:narAtor morc,ly ae ·rv•• 
for tasting purpo•o•, whLlo ~t,e l n \~rnAl hlaa oonorator le 
vory ,ult•bl• tor n ll regular •pooch AlionAllon App Lic•tlon•, 
the hl•• Leval i• auto~atically ma~ehod to tho voic•d rop Lac•­
mont •l~na.L. by moAn• o! rt r-oct.L.t' ler arLd modulr.tor. Fr • qv•n cy 
dhLr!blltian ot tho hlu cnn bo ol\orod w!1:h ~ •'ldtchab l e p l.Mk 
petiao CU toe, For aartaln w.Cturi:it•, An oxtarnAl unvolocd roptaco-• 
monL •ign~L mfty be ~••d· An AGC ompllrior I• bui l t in for thL• 
purpo•g to ,upply A propor •ion~l lav~l ~o tho voice modo 
•"l~ch•r -

A r octLt1ar ~ithout prlor filtering produce• the »pooch anv~lopc 
ro•pocclvuly tho c hAr~c\. eri11tic l evel v11lu!!!. Thi• !• connected 
to • ,lock, t.O • logArhhni!c ampllriar _tor pnuu•:c.l.lhno 4ncl to 
" comparat.rH· 1 the itpeech/pllueo detector. 11..JJ outp 1,Jt 1s -.v"j 1nblo 
dlroct o.nd invortod, 'l'ho throar ,otd tor •p .. oh/ pau •c dotoctor la 
011juHnbh ill_l. An L,£0 1lgnl\ l • a:poooh aiao& o! th• rleh c 1or. 

'l'hc J.og .. rlthmlc A1npll!lar LJI !o1lowod l>f en u 1a l og invor'tor vhi,; h 
auppllo• •h• aharac•o r1sti o vnlue !or pau10-rllllng (oll•nc• 
bridging>. lt• voJ.1:000 h b1gh d~r•nQ pau,u nnd O •• strong or­
t1cu1.0.tion JUg n nl•• Via !Ht.l(le~o,- tp1idt~h S-'\ th• charttc1.ec-ia-t..lc 
pn1,.1ae-r)t l ,tno \·n.luo l• cOnnact.od to th~ modula'Lor 1n thf! algi, _ol 
poth of tho replAcomont. e-ignal b)'J)As• a.nd1 vi" oohtrol• _pA I 't-O 
PA 10, to the lo~-poa• !l!t~r• of Lhr anAly--1s chan nels. 

The apooch/po.u5 -e d..C'tootor inCL .u,rn ca• t .ha ann l og i nvtt.rt.ar hi s u ch 
• wa.y that ,:,he cho.ra<lte.rlutic volue !Or pali.se ... ti ll ino LncrOU49 
to ths in11x1.mu.tQ volto.go during pb,u.aos. Aa-socl.atod w1th thl' pau,.e-
( 1 lling tic.l ector awlteh U a ciro u ll wlth switch si wl'lic. h cbAngea 
\.ho c>,r,eri'lL.1on of the vol eo modo a"'it-c. ho..:"', W:i."'-h pRu..ao-:(" ·Llit '"'- OJ\, 
che hArd •witc h ing bet.WO.•e.n volc:ed a.nd ur 1yoic;ad repl.4ce.ment; slg r1+'\la 
i1 avo.idad a nd , ln1"l-ead, ther voiced ropla c:emen-t »ignAl. si-aya on 
'(hLlo th,: unvolcied rep1:. cemen 1. •ly..n,1_l is a.ddod accord-tno to thln 
log.ic; \'tuce mode. ' sc:l ec.t.or !!l ... Llch t.o AU'tO!-tATIC /\ voicu 1t11ode 1.1.c.·toc­
"or : unvoic11d A s-peeoh./pa.U5--e--- d~te-c.to r : spoec h . 
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Pr,obably• "t'he e.,:p--1a.nat1on..s j.n this third part o:! the manu-0.l a.re 
di.!!icult for many use .rs. For e .S\lcc,1us.s..ful use of the inrtrumen't., 
i~ i.s not ro,;i~ly necer,a:ary to un derst and tha tunot.!on o! the 
vocoder i~ its entirety. Ho~evcr, AftGr m~st~t'lhQ th~ oper~tion 
as de•cribed in ~art zl ~ Moro pro~ound technical kncwledge of 
tha vo e.oder mn.y bo hol ,pfu.J. o.nd lea d to aven more. a.re-.tLv1-ty • 
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i.. l'ect m ieCU _Data 

Vocoder characteristics 

Number of fil t er ch?L..One1s 

Spactral range 

Au~om1~tc 1oloction ot lino vo Lt~Uc 

Pawc,. c.onaumpt ion 

SPEECH OR S!GN~L I NPUTS 

• · Llno l MpU'-

b. t-(icr ophono irLpu t. 
(may bo 1wi~ c hod ot!) 

REPJ.ACENENT SOUND lNPU'tS 

For volcQ d ropl•c•~uttt •ionAl&: 
two lintt lnpuu 

One m1croph ono inp~t 

Ml• iho1• throe Inputs lnlorna l ty. 

For unvoiced repl4c~m•nt aign~l • : 
t...,o lino tnp-.i;t.• 

Hix Lho•o lwo Input• Internall y . 

ModuJ:-ati o.f'I Con1.r0l• 

Jnput e1.1,1nAls 

Chara0tori•tic oha. nne.l vaJ.uos (env ·elop o.s) 

OU-tpUl S1 Q1H1ls 

B~lanccd. ILn • [tucholl 

Unbalanced, li oc ( phone ~•ok) 
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20 

tOO Hx ••• 8000 Hz 

110 I' • 1 51'\ and 
220 V :;: 151' 

appx. 18 \lOL~• 

• 6 dBm, . 100 k0, 
unbalan cod 

!or low-impodAnco, 
~Alanced dynlllnic 
1n:l crop hono• 
(2.5 .,v, ' K,'l) 

O dBm. unbal•ncod . 
100 i<Q 

2.5 mV, unbnLnncod, 
5 kQ 

0 dfilm• unbAlAn ced, 
tOO kO 

J LEO bAr indicfi~Ors 

20 I.ED• 

• 6 dBm 

C, c1Bm 



Con crol Paten~Ume~ers 

ao :< V i\Rl.ABL& CHANNEL J;MPMAS:IS' indi v id.ua ll y tor Q4Ch .(11 t= channel 

20 x SPEECH ADDITION / MULTIF I LT&R, in di vi dun lly tor each !iltar ah4 nh<u 

1 x Spo.ech Additio ·n , •i-mu lta.nt\ously for all cha.n:nols 

10 x S11,ENC& BRIDGING, ono control !or two adj"cent c ha nnels 

x SlLENCE ~RIDOING, •-imult11ncousl)• for all ehannola 

x B'i'PASS !ot" a,H,&ch, 1 diet"ogardi ng. tho voJ.ume contro l. , or B'iPASS 
.!.or voiced rap-Ln.cl'Jment s1.gn--a.l th.rough volutl)e control. 

·1 x Output VOLUME 

x Spooc h/pau11e douo t or THR£SI IOLD 

1 x Pnu •a.-filllng chn. ra cturi•t:Lc 0£ t ho BYPASS £or voi co d repl .a.ce.1nenc 
dg n o.1. !co ntrol o.ooouiblo At back panl>l) 

Output• ( t/1," phone j nok..a) 

t x SPEECH ENVELOPE 

2 X VO.ICE MODE DETECTOR, voico(I And U!'\VOiced 

20 x CHAN~&!, &~VE~OPES 

1 x Unbalan ced ou~~u~ at+ 6 dOm, )00 Q minlm uro lo~d 

\ " Bo ton cod output , 6 di.Im (1 ueho L eoMoc tor), }0 0 g minimum I oo.~ 

Cunt ro l awitcho• 

Vocodor 

BYPIISS 

SPE&CH IIODll[ION /.HULTH'Il.T&R 

SILENCE BRIDGING 

Voice mode ao Loctor 

V.oicoo rep1ecem~ nt •i on~ 

Unvoiou4 r~plaeemenl algnal 

PlNK Fl l.TER 

Dim«lnaiona 

- i.o -

OPF. Normo.l, Formont Conirol 

otF. Spooch slgnnl, nopln eurnon l 
Slgnol 

OFF, Normal, lnd1v £Cuol Cho nn ol• 

OPP, NormA L, Indiv id ual. ChAtlOOll 

Auto~Ati o. Vol eed Onl y, Unv6lcod 
011,L y 

E.x1.u.rna1, Inl erna l 

ON/01'1' 

l,70 X 260 X 220 1111%1 


