
BUCH ' 221 KINF.STHTIC 1NPUT PORT 

NOTES FOR AHA OG APP 'I CAT OMS 

The 221 t nter aces w1; th 300 Se · i es 1 g1' ta 11 y co~ntt~o 11 ed sys terns or wi· t h 200 S@ri@ s anal o !J 
sys.tems.. Certa i'n k.eys. are i' nt~eooe<l to transmH on1y d·iglital informatio · a:nd wi 11 n.ot nave 
a.ny .affect on tM 22'1 's, analog· voltage outruts.. The devices on the 221 having no f unction 
·i·n tems. o · ,a.na.l ,og· contro,] a e :: uclock. u; v~rtical curs.or contro~ s ( A 1 ) and keys 32 
thro·ug 49. 1~ t ' 

L ~h~n t he 1 n ~trumEHlt 1s, t'irs.t sw1tche on the 221 must -e, · it a1iz 
With an fi'n'Qers off the keys~ pus.h up tfle blue 1 1 i"'es.~t 11 rroment.irry 
contact S'Wi tc h. The 221 must al so b~ reset when any adjustments to 
t he 11 se:n s l t i ·vi ty•i co·n tro] s a.re· made·. 

:2 • Vo 1 ta9e In puts and Out Pll t s 

Vo 1 ta9€! i npu s and out puts are col or coded red := ptJl s.e outpu t ~ blue = 
con tro 1 output s ~ purp l e !!! f 11 uxua t i ng or i nte~Jra ted voltage outputs and 
lack ~ control vol tage inp ts . 

A.. Key Acti viated Voltages 

TM s cont rol all 01 s ttle player to opt.~ mtze t he touch 
sellS1 t1 v1ty of the 221 to his own needs. In t'he ful1l 
c1 ockwi se osttton the 221 1'11111 be set t.o re·spond to 
t he 1 tgtJtest touch. Any thoo the sens itiivity h; re~ 
adjust ed the key oard must be retet. If t!h~ 221 seems 
to be giving irratic triggers it is because it has 
not been r~set~ T e sl1!!nsitivity control affects both 
'""he ~key res: onsi2's: and prl'!s.sure vo 1 tagiil output ( :Sf!@ 

be 1 ,o·w sect ion 3} ~ 

2. " P'ul se 11 

Tin s o u tpu.t ge:ne:ra t~es. pu ~ sf!s for tri ggsrri ng various: fu ct io 
, G:ne·ra tors s.u.c h as tllB 266 Source of Uncerta i ncy 281 1Quad 
Fu n.c t i'o n GifHlfU"~a.tor 208 Prograrrrnab ~ ,e Sound Sou roe .,. etc .. 
Piu he·s '1.-Jl 11 b~ ,a.c.t i va te:{! a,ny time key 0 tfn'~ough 31 1 s roue , eel.. 
SU s.ta; n ol" gat i n9 i nfo a ti on wi H ·rema ii n pl!"'es.ent as 1 o .as 
the ~ey 1 s. be1 ng to~uc.ne<l • 11 ode Se l ~ect n a'M lrcursof' 11 lreys 
do, :not 9E!'I1el"'~te pu 1 se~s . 

3. 1'Pressure 1 

h s il s a cont'N)] out put 'flhCJ s e vo~l tage ~ s proprort 'ilonal to 
t'he finger pressure (or· amount of fi~er contact) appHed 
to keys 0 t hroug h 31. lhh voltage· h ipal .. Hcularly use·ful 
for· contro1 1 ing dj'illamic var·iables such as fnte,,... para.meters . 
the t im'bre o · a 2591 Pt'ogf'a'!l'fM b'l e raveform Generator or 208 
Co:rrrp1 ex Osci1 1 ator ~· '100dul.tt't1orn inde?( ~ pulse,.. speed . etc. 
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3. -Pre~sure• (con •t) 

wi 11 determ11Tie 'how much ·pres sure 1 s re red to produce· 
a certa1n voltage magn1tude so ilt ·may be adjusted to 
;nd1vidua1 Tl@eds (don •t for-qet to re·set}. 

4. m~~ Voltage Out~ut~ 

The output to- the i nmed; ate l"'i ght of the pressure outpt.Jt 
are vo1'tage outputs for ~e·ys. 0 through 31. The-se keys 
'J)roduce a c h:o 1 ce of 3 2: equa 1 d 1 v1 s 1 o.·n vo·l taqas.. Tne 
m::;st obv'ious a·p·p11cat1orn ts the control o·f the 2fl8 os.cn -~-
1 a tOt'S or a 259 PC ~. Yhen th1' s output ii s- ~ tched to 
a dedicated keyboard input 'it will provide 12 tone equal 
t~mpenoent response. Proces.s.i'ng this vol ta·ge can produt:e 
eqflla 1 ·tempered d 1 vis ion of a·ntY i nter-va 1 • The 'ent. i r ·e key 
voltage ran.ge may be offset (for transpositions) by the 
'Preset Voltage SolJJTIC:e (see section B-2). 

5 . "Latera'l Vo'l tago Output 11 

Latera 1 moveoen t of th~ k~yooard ( 1/20 of an ·inch 1 n both 
d 1 rect 1 on~) provides propo·rtiona 1 contro 1 vo 1 tages ~ Gentl ;y 
a:pply1ng latera.1 pre:s:s·ur~ to t e 1 eft generates negat'iv,e or 
subtract1ng vol tag;e a-n-d pr.essUJre to the right produces 
pos.ithe vo·l tag~s. Th~S'~ contro1 s may be independently 
su d with too k·ey vo 1 tagi! by llileans of the ••bend.. contrro l 
and are avai a.b· e independentlY from the jack to the 11'1111e­
d i ate right of the key vo 1 tag~ output~ if' attached to an 
osc1lla.ter the keyboaNIJ wn 1 then simlLI1 at~ a c1avichord 
resrponse so pitches -can be bent flat or shar-p .,. d111ipending on 
th:e· dir-ec:tio·nr a:n'd d ~eg1ree of' late:ra1 movement. The anKn.mt 
of pitch disp -ac.ernent 'is -c.-ontr-oH ed b:Y' the 11bend •• c-ontro1 + 

Sirtce this s1.1med volt-age is independent of th~ hy/vo1 tage 
output 1 t 1 s po ss 'i b 1 e to tra.ck oo osc·; 11 a tors at a fi X,!!-d 
iin"Wrva'l .and ben-d on 1 y one ,of them to produce heterophonous 
eff c·ts. 
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6 .. ;, ortamento 11 

T hi s output p·rov ides integrated for 5 of the sull'llled b~y 
a · d 1 ate!ra 1 vo 1 tag€! 5 f or p~Hc 'h g1 is sand i or any othet' 
vo HagE! coliltro 1 1 @cl para:Jll@ter. The t hr. con 5tant (amount 
of tim@ rl!!quir@d to slope bet,.,-een se1@ct ed key vol tages) 
·may b@ Trlanua lly off:set by t he pot·tamento pot or deter­
mined by a control vol tage . itA'r"ning thi s cont'r"ol clock­
wt se m i i'l hn i :z:e:s the integra. ion sl ope or port amen to t 'me .. 
o· e [possibi li ty for vol tage control of this function is 
wit ·essure producing longer port~mento t1mes - the 
na de a l<ey is pressed the fas ter the pitch changes _ ] f 
Dn1y :ort e:nto tey vo1tages are needed el iminate t he l at ­
~ra 1 vo 1 t a @' by turning do\'m the 11bend" pot . The l a tera l 
vo 1 tages. are s. ti ll a va i 1 ab 1 II!! from t!he l r own o tptJt . 

B. Pr-e-s.e-t Voltage :Sourc~ 

1 . "Con.t ol Vo ltag ~ Outputs" 

· his. s.e-c t i on of th~ 221 has four conti nuall y va ri a.b h~ 
voltage-s (purpl~ jac~s) each of wh "ch i s set by lts 
as.soc i'a te<l pot . The~a 'independent output s may be u.sed 
as. ma nu ally variable offs·ets ·for any vol t age cont'r"oll abl e 
par·ame·ter to be- ea.sHy access fl"'oo the 221 . P'r"eset vol ­
tag ~e 1 could etemine a f~ l ter cut·-off , 2 co l d set and 
vary a puls.er period , 3 coul d contl"ol nodul ation index and 
~~ nr1 g ht de·te - i ne the wa vesha,pe of n osc ill a t or . The 
b ue j.ac k i s. a s.wi tched ~out u t fo r t e preset vo l tages. • 
141 til ana 1 og 5.et-Hp th:e II · oo e Se 1 ect 11 keys an the th i rdl 

11 Cu so r Co ntro 111 key def ine which of the 4 pi"eset vo l tages 
·1 s present. ~t the output. The atta.chnent of a preset 
vo 1 ta g-e to the ou tpt t i' s f nd i 'c ted by its as :S~oc.i a ted red 
1 .e .<L de S.~le-ct key + 0 sel ec.ts the l eft-most preset l , 
• + 50' se] e.c: ts pre s.et 2 t 11 C:ontro 1 11 s.e l e·cts. preset 3- and 
t he ri 9 htt"t-a nd Cursor Contro 1 k·ey 11 1

" s.e l ec ts preset • 
he prese t output can t hen be attached to any parameter for 

pre -establis hed offsets. As an e.xamp1e~ ou~ different 
Pu1 scr· pcr·iods or· en~Jelo!)e dec.ay times can be· pr-ogli"'.arrrne-d 
and switched in as ttQ~dcd. tote the lateral Control keys 
have no e·ffect on analog o-utp l~t.s and the - bel i g of the 
mode and cursor· keys are meaningful on ly ;· · t ·errns f 
digital app·l ication. Those keys. do· not ·g·enerate pr.essure 
or pul se voltages . 

2, 11Key Vol "":age s.hift 11 

Th 1 s 1 s ~ three po s i t 1 on swi tc h roorked '11oc tave 11 ~ 11 'none " 
a d 11 prese t" . 

a., lrocta.ve 1' 

In t is osit"on the key/vo1tage output can 
be offset in equal steps~ produceing oc tave 

anspo:sitfons. for an osd1 1 a t or (a:sswnidly 
Ju ned for 1 2 tcme equa 1 ·- tEffiPSlill . l"!t ) . The 
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aM 'I,Qctave: • (con 't) 

,. + 0 adldres:sre:s. pres;~t 1 which do.@:s mot effect 
tnli! e:stab ~ i shed k·eyhoi!!rd o.ffsll!!t ;; Presets 2 .,3 ., 
and 4 each transpose the key vo l t age s by 11 2" 
.a.lldl 3 octa.·ves. The Preset Voltage 1·evels !have 
no affe-ct on tr.a.nsposi t .. on in th i :s modi II!! andi ~ 
be usad .as. i'ndQp~ndient var··abl e:s. 

!n this. IXJ·S. it io·n th~ pr,~Sil!!!t vo 1 ta.ges have no 
a:Pfect on ke-y vo 1 ta~ge$ ,., 

In this posit iofl the i nt·erv.a U ·of transpos1 t1 on 
i· s pro>po,rt i ~lnal to t~ preset v,c, 1 tage sett·i ng 
and milJ' be· used for key vo 1 w ge ,offsets ,of ~ /2 
steps, f1fths ~ ·9ths. or .any 1 nterva 1 within a. 
four octave ran.ge .. 1 t shoUJ1 d be Lmdler:stood 
tl'lat these var1'ab1es. o~r fi:JOed. ~octave presets a:r.e 
Sl!ll'lllled w1 t h tlle k.ey vo 1 ta·ge before the i nte.grator l · 

so, when u s1 ng ttle porta ento output any swi tchedl 
tranrspo.s1t1on ~Wf11 a.1 so be s.1oped. 

·rh is is an X~ Y ax i' s joys. tick. wi th comp 1 'ilrnentary 
;,;,o11tage output~ for each ax1·s.. Tne .a-r·ro.w· .asso­
ciated ·with E!iact11 voltage· output Ja·ck l nd.ic.ates 
the direction the st ii c k i s to be moved to pr-od'lU::·e 
a proportionate vo 1 tage ii m:rease at too.t GU tpu.t: 
As the p1 ayer moves the st~ck to· the left tl'te 
x ...... \i\O 1 tage i ncrea·se·s as the· X.......,. decreases.. These 
c-ontro 1 s ~ r.e usefu 11 for d}'lna 1 c parameter·s sue h 
.as sound 1 ocat ton, enve1 ope· shape etc. Cornpl t­
menta:ry ·outputs make it pos:s1ble to 1ntve·rse1y con 
tro 1 parameters wt thin the need of negat t ve· prn .... 
c-essi ng: x.._. can contro 1 t imhre W:hii 1 e X ....,.... 
controls ·envelope decay time. Both ~ararneters are 
thus detenni ned by a sing~ e cpntro 1 act ·em . 
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