gz Y i AOR

- Sl - O/v?%wé
/.%{(1—6&?«;7,_ /52?/7‘"&”4% — //Mfézfj/tﬁﬁ ﬂz’//wf/wtwfo/ %{

Lo Zé 1«5, u/ ‘/o/;aa S/ar 402:40%4/ ,?/J.A G

# havodiccria  + L /Mf Aeviceq

Travdu,
(re - / 7/»“ / et el A fw ot

/1/447‘ % aolc /47

//-l fx%«} O/ﬂ'f 5 96/%)—0%/ /MW q &3, ﬁz(} - Ma.« /uM
b /ow(b,,ma wliat wll Mu/%/w A J/Mfu,/c«é:qﬁ

71%72« - éﬁ/l/l/(//é‘m / 7&'/1/‘% prnen]

o L e e
| L Sfmiliory of suctee "




[/S/fwb\ Mrﬁm so0 B 1o 8

e
RS e S o

/‘ . . e /wa.e ot
e e e ey %

;z_..&ﬁm/}u /rwmb.ua&m = {a}/f& diiillit faoe 4«%“»5/ el
R R T
w(z/' T , i //Wwwm o /Sﬂz'&%fwe il frown 50T 1ok
Maub, ,tlw AoTmAn .

1 Voin : W/-M

T A A

B0 i hyrfen 7“‘"””“ e hovae Chasac lopitics

b ducorret Augl + dou W%/W

$. n MW/WU Wﬁﬁq

( otee 2t oo el wnaple liders ain Ao and 1Tt
. A@ft@/%%@m?‘ B rigsiids dee liea’) seiio

¥ [ofo, deilochuler
i e g e =

/ T ’
o"(a: 5% CLLALC J ALy

z

ipiel R ¥ Likig
J

M‘meu/ut /L?Z V@ZZM/W /a?d«f
/flﬂ? o
TRl i LT por oclact

Sﬁ;ﬁm&zﬁ«ﬁi%w ik W%W%&@// (et




Ll’,ll"l’l/ ’Z%MM d//Wf?A/ :Z:/w* /WZLW«ﬁ ;{,W/ /4 écfm;é, fz/ :
('4'4/ 4 oy f/w%t Lm/(%d /@%LM\S (ZZ/%:J A ‘7L, ﬂ%é /tr:nce; -

- Y,
larden /«,41;1 Sl Gl Z /,/&? wtcnlesn éuz% 9—[7%/.- Lozl d.

gzbmd/ xgmcc mZL a/é = /7%&»7&;7 //crcza erdit Al zaqutt
A Ll /Méféza/d/)?/ ; bl wlat- .. %&ZMJ& QWZ(;@VL
JZ mé\ (éxuf/éé - }l/& AACH A wu;S ’»-O/Le{(,/)[i’{/lf._—y >

Mhitide S A A éfmce/ﬁ‘,p
(Wit fodin wnd i 7%4% bty )
Gl e Am/mg 74-}% )
wWhat b, i Zole! YU AT~ an %cz-w/wc crncee? L
(Bad  pond ditnletec; D
( el Cep /»'z»/ f)

Mj;w grrfe a{ 2 o st A BT m}ﬂmetzzﬂ
i N s

ot
P: ILK

f; 17ov [”/aao w

v LR

bilia:  Satas  att o fu

b wst /«&%,@& 4o untd ol W/wwn‘(; art lonec i .

Con et /a/w‘ahew /«yﬂ‘

b mot Ty e, am}udz/wb unbeoo /L wbaro ape commec/.

i o N el s fad s i i
/%j i it S M‘ws /M?Z,u({o

Ui pluy 1 fa;% olirueg Zihe Ay A ecaveny,

Pt M wh  Be & A0 o 440 Ak %/\:ﬂé
[mﬁf/mﬁazf m 24}’14/1. wnk _ gmff/ e vkifuf'w"‘ /ww s AM




br e opac it dovn v audimic . Forbe f t s
o =

h’m} ol fu /ﬂww arcaas —  Sheahen )./Zn,awuﬂf‘, a
Whare yulp b, o Hafe Bhtre deowr  will audicnce
e 7 '

7»« ot a&wla Lt oo dovale 8 aﬁagz.am 44—‘.
B, roaont o hew e jcrrmpdadl speb (et
what cémz,w are W«C&M? Tl et o QQW
What anclosary % it «(Zml} At b Tloile::
Pk wovss 27/%&1&2?7 7

Wains from Y Qs Bo Ae skl pgel

il iy anilee 440 oo Hny M, e /wwm}/.za T‘/-n—{

=

el i

Ultnge T Joatel. pe




AR C f.fg)a//;'zmw 7S ! maech 28 , (765

I: /’?f/CT/Z’//"/fr/bu /v ﬁZﬂSS E)(péz/;us,u'r_g AUD ff/é &NC.S/?ZS ;
2. Neas mareeal s CERE e 1T
3. ATTswd Awd /ﬂﬂrfc;ﬂvz . 74 2 9

ﬁ/’ﬂ/l l¥: 530 M _ 409 GvesT HersTS DAviD Tvbor AND
A /H/TLt‘OU/‘ CrnAazze

SEMNAR COVCELTS .

works By T yAnaéi schemnav and

Brerlerim 7o B& fﬂzf'mez-b N CLAsS -

Miry W, 5.50 fm - 409 ElscTror (C <icebrs Anvd SoeumlDds

GuisT ALTISTS Lowell CceesSS 4

AND azzo -

My 23 (TwmaTwe)  pl pay Kevelle gresT AensT  Aluviw Lucizr

/2 bhovr GCATh sRING ©F

whiesTlers
A-  wpiviborl ok collpBorsTive prROTECT .
a) Com pos rew VT i gl EeTRoOCS
[*) Egvi }nu vy BUt (D/we
c) fiwzb/ﬁ/& oF COWCEATS
d) Reszpech Lsabwe To ACTION,

L

& To St Op ) GPECATE AUD  DiAGRAM  BASIC SOUNM

S/STzM IN  ACCORDAACE. wirth /02/Zf?oﬁ’/u/$yc{_ clisck WsT .

Corven all zqwz/?/néwr To ITs  pRropER (o caTron mmmn(y

AFTER VSE - ,” ,,,, Do wnoT prRAG  power corbs

_—

Sup caegles o The & grounD .
A—Lwﬂs Lock ©®Doors oF (QuonseTs AND 409 ,
e

Ba Mol [ TAVE £,4>Ut;oM£LN7‘ N 40q OWATTENDED . Thz
/

= pE ¢ ;
il g NEVzE W SECURE,




clhiss EXPECIMENTS  AAD el enrsils .

L
Alare /(’(/.’.Z) oA ENDIA & [/ S

COEEL TS |

ATTsnd  AD /’/i*/;’ 7o/C //f A7 = oy,

gu ZSiT /’;’/;’7"'(5' 7ES J\,“ vib TJubowr {id

/i’fﬁf[ & 2:30 [ 409

o] | i
ﬂv;’az/c»;cf;;/ Crmzzeo

Wiz ks B ) Sl \/,f-r A 5?,/' 5E Lheamnae anNDd

Brierleir: 7o Be PrEyacen CLASS -

ElzcTrzoniC Siclins AlUD Soords
GUZS?A f[: TS TS duber

A/i‘-‘ D ( /¢; e
Ml’r'/ 23 (iJ.u/, Tz ) /a Y Pivelle /’}‘Lli o LL;Gi::{,fa,,
% /7 ol GCarlhszinng or~

whtsrlercs

INbivibend o CollpBorsTIVE o §ECT

<) Coa P siTiow  Virliziws  2lecTRowics

Z) Egvt }7;.%2 swy  Buldive

c) ;’LO scerH //;/K/ (it CONEELTR

d) /9 SEf /’c//\ Lo abhiile 70 Aciionl

a7

s Ly 70
7TEM N ACCORDAACE

SieE O /ﬁ . 0/9 SEATE. ARD DIACLRAM BASIC SoUNN
w7t /,, SLEORMANCE  E cagkliisT.

S /5 T f
fzﬁ 7Y EN /r"ll & Cf‘!/’f/;/ﬂé'/rf 7E D (s /‘fc‘of) =- (o= ,4-'7"/'0/:,7 / ’i_L a//r 7 (¢ /

g » 2
MFTER VSE - ;. F P ! f - L lie prac  POwEL corDS

and  cnslzs gL T GHZO QUMD
oF (QuonsETS  AND 409

flw ’*}/ < Lock Dopr <
The

e e
Ba Lol L sAVE. gq)c,_ui'o MEuT M 409 O ATTELBED -

’——r-'—"___'_“
s e = )] <
[ -.:;4, v s B <SG ( jesi

~

7




/iSS/ZWMzA/T 202C msech 28 , 176%

o /9/62/9/}/22 /}fw By Ichiynnrei Playzes wirh

Circvirs By  bavis Esbematy AnD

criz LG 5y
- /—-——————'—/
maeriv  Larrlsir

I [ocesors

-

DsTERMNE  WhhT E¢u7nmsw'r )5 NECESSARY.

BiAcris # SET U/p. Mnk s
A/e'czs.Simy cnrls < .

A Lisr of ALk

CovwecrorS , NbApToRS | s7c. . USs
ElscTrON (c pERFORMANCE. check LisT 45 & elip:

Lnc h person s ex pzcrel @ Miks his owan DiAcesim

AvD LisT AL W s IS S

. Mnk 2 y3 CO-_ORDINATING- Di A E2AM Forz=. ALL

Threg workKs TD ERcil AT SET Up chanvges

BET Wwsen wofékS -

W /V; ctore LAwrvee A . e= /‘H/#/ nrls

oV e Aoa,e BELIRE.
MDD AETER — CLASS

Fore MoOvineg zgwy; MEW T

Lov P/?/)/Cé; /s Ths Mosic AZfT,

TECANICIAR) AAD
m/;}/ BE cowselred ArOUVT 2’9‘)07/142%/7 NEELS .




E‘.-’ h) ZMC[ Fore C om //> ST B/re 4 EJCQZI?—(L AND

s

T‘K«//%O[ Z(D/é Az /Aé’(z“‘fﬁ//:’/’/’ S Vi = I-—f)/ l‘)ﬂ[) Cl‘( 60/(,/’0/{“7/ o

OF (,\/c(Olk 2SI

!chz/«( ST
{_\_,‘NM\

SoFT Ricopder
i z/wclwﬂw'f Horiwonm Fo;
P“—‘\

wentnp
DU & Pouch \S'cm

!;,zo dzAD hogses own The Maou

=

//J ”Zlg/‘i‘CT 10 /\} 5 I"d—\*“‘ i

———

ST E [

ﬁ’Ui)/fzucz

——




!‘ SSIELNMENT S0 ﬁ.f/;;ffciéz 25 /768

— —

e ’/i«?é«f’/;‘/féi /?/6/2/?»/?/?;4'655‘ g)/ Icéu'u/n/u;'rqf} > EL'/%)/_};/;S wo irh

Cirevits By  bavid Bzhemun  AvD Crre LIBRE &y

Mo LBarrd 7™

2 “ .
(FocebdRE :  bzrepmmws  whhr E PUIPMENT 13 NECCSSIRY.
D f?‘-c;éfsz/) Vs SEL U/> . TAKE - /& lisr o6 AL

Wec £SSny CABLES , CorwccrpeS , APApTORS | z7¢. | =

ElecTron c pERFORMANCE check LisT a3 A coie: -

Ench person 1S EX pECTED 7o MhAks his owwn  bDiacesm

A>T A AN Sfclc/oE-

p—

T bakz 4 o DRDINATIAIG — Diacesm fFor BLL
Three works To EacllioArs SeT op chanees

BEZT (wssn wor’,ks =

W Mene Laevecia will Be Avmlnsle  ove hove Befure

BtlE ArTer  Class Fore  MOving E@Qeip MEVT.

/\,D(/ Plfl/;/é'éi £s  Ths /’/ﬂ.f/é /)Zf?’ 7—£C/(YA/;C//;LA) D

mry Be Cowselred ABovT ggw//»/wzwr NVEELS -




OSCILLATOR 2

OSCILLATOR 1

I

BRASS
INSTRUMENT

s
'
'
.
'
'
'
L}
'
'
'
1
L}
'
'
'
'
'
1
|
'
'
'
'
.
'
'
'
'
z i
O '
.M '
=4
O 1
a° Y
Z '
54 [
@
'
'
]
'
'
'
'
'
'
.
'
L}
'
'
'
1
'
'
.
]
'
'
'
'
 §
'
'
'

STRING
. INSTRUMENT

RING MODULATORS




w@nl.M.

RING MODULATORS

OSCILLATOR 2 {—

BANDONEON

OR
ORGAN

BRASS
INSTRUMENT

STRING
INSTRUMENT

OSCILLATOR 1

OSCILLATOR 2

OR 1

i
=

[
,
:
,
:
.
-
;
ol -

000"
100"

[
‘.
1
"
'
‘
[
'
'
'
'
1
|
[
1
1
'
1
'
‘'
'
'
i
'
0
'
'
i
[
"
1
'
1
'
'
'
1
.
'
'
'
0
1
'
[
'
[
0
'
t
0
0
1
0
'
'
'
'
0
0
'
.
0

2'00"e
300"

400"




OSCILLATOR 1

BANDONEON
OR

INSTRUMENT

STRING
INSTRUMENT

RING MODULATORS

i T —

OSCIHLATOR 2
A e




RING MODULATORS

OSCILLATOR 2

OSCILLATOR 1

BANDONEON
OR

'
0
'
‘
'
'
v
'
'
'
0
'
'
[
1
'
T
'
|
.
'
'
'
(i
'
'
'
'
'
1 '
= '
w '
o=t
> '
) PRS-
oL '
=
B 0
Z 5 y
'
'
'
.
'
'
'
‘
v
'
'
]
0
[l
'

STRING
INSTRUMENT
'




| i
a //r favyance




FLow ChART FoR  APPEARANCES By  Toshi TIchiyANAs/
switch BoX #

Hoen P

ACCORDION

@—~

oscillwtor |

oscillater 2 @

* /wy INPUT MAy BE sw;ﬁ'c'rszb ToO /HU)/ QUTPUT.

INPUTS - )i Mry BE switched in ANY COMBINATIDN

1% OUT puTS  ABCORD




fulss Fok i USE OF Bochian Boxss

', BOX £s Mpr/ = Bs CJA 21(_'»[(?4) (OIT Fron T’LtS_ ELWCM\:&CS

Lag & 3isT ONE AT A o TTuME  fop USE G H G 34

£b/7;lN6~ ST/%—TI’LD/us AT SpPECIF D e e

chirrsed To ewnvz pErson 0,\,(4( =

. Box s

e S
bo wnoT RV ITZ yowz Frienovs -

AV, AutThodiz=p collhBoraTion  (Lek

3. [)I‘FTC‘/\ cCordD SETS Go wiTh Th 2 Bo X ANUD PO ST

e (PSS .
Tie F@oLozuc—- Lirce oF

all e EiTwEssh Poll prrck corbs

. 5):—11‘{45, F(—ue—

Freosa ’SHCKS
f’n—‘rcl« GEIEDS:,

oo o bD-BZ haodls 6—2/«4’.\[,7 To Ksich

4. ALl quurﬁmehf
IV\I\—H,U'TZNA-/UCZ'J AT MNPV,

Plerse RsporT ANy minslEie Tion e o

Chmp el or Chotiwz - Clivepos . ' Do per ATTEMpT

G .
MAIPL TENVNANCE oro yoor oW,

.. be T o |sAy:  Box or prrcl cord seT

&y, Zb'/T/;t)@ S"rﬁTl-O/U, KeTortm ALL EQUI'FMZIUT—

To G 8lE




EQuip MENT - NEcessary  For AppERRANCES
8y Toshi Ichiyawae;

( APAPTORS)

]
MiCRophoNES BASS  DE prMOND CONTACT ' Phove o flhono

ELECTRROVOICE Geg 4,
MIC  STANBS Wirl CRoSS ARMS

ekitlss oy / EXTZUS/oNS

AMPEX  pMic mixgR

CrinoN  To  phonve  casle

| Shur g (i /MI;;b/wcz,—)

t 3oFr Stiz'ié‘bi?b crile P‘/tONO 7o /DZIDIUD
Buchlt  boal mic PRE=AMP

A CABlES M:?«i']p./,w@ 7o plione

4 'y ARy 4" m'ﬂl;D[UG—
i BANAVA- 12 RArusus

oscillarors / X Mblo IREQLstCY Fupcrionw GENIMATIRS
weTh ApApLy ‘%UDEJ WAVE wh AEE AU

. :&f:@ | ONTRoES.  (fprepmimeTens)

S A CABLES pgan :

R‘UG’ Mobv , GMNS. ve  Mloa o

2 B Bk, ConTrol g

¢ Phowo 72 flhonve cpalss

fowsr A-M{DS - S (2 Mrc /A'/'rosh 4 SDN/>
, MREZANT 7
MONO {1 W)

Phovo 7o phenvs cneles

Sw I’TCJ‘\ Box iV ,au ST 0 B poTs To Pow € Amps

A OUT puTs  For  RiN6 Mob. Loops
/\—/u), Y /)u’,' er/'/ B3 E Svu:ﬂrC‘Ai;—“b TO /'HV/
OU‘T‘}AUT.

Ac kECEfmcLEs 9

7

A7 600 S
ERS 4 ;
SPEAJC 3 Ak S S




’

/?u[zzs Fok U5z CF Buclhin Boxgs

i Bores M.n/~gg checkes oot From  The Tlscienni o

ONE  AF A S TuMg fFor USs 4

ik @ 315

ib/'f‘lNG— S'T‘/ﬁ-"m‘amg AT Sf)éictl =] '5,3 TlAE S

i,

chrrsed To erz pPERSen ONLL( vnviless

eenciite

s

Whie: s anv pavthorizsp collnBorcaTion  Flias=

bo noOT (VI TE }/o O FRIENDS -

e FPapchi corb serTs @o wizh The Box  aans G S

1o g D/S . Pull  prrelc eorps

ALL Be RETOR—NED
Frzosa Saciks - BX The P by

pmn:la CordS.

e

T [)Roup/ué— Ligs ofF

shoulp 82 handlen 6'-2/u“rL,7 To keep

4. ALl EQUIPMERT
lelI:J'T’ZNA-/L)CE) AT M.lﬂ/lﬂ/lUM.

Plsass Repo ~T s hly malForcTion we To Tim

Champgelll o7 Frvlive Oliveeos . Do mot AITEMPT

: :
MAIPLTZ<NARNCE oo )/pua oA

L D» poT lzmue Box. . or . perel e el SeT

(v EPiTive STATIoN . ReTort ALl EguiprizoT

TO G 2ly .




C{TE LIBRE
Music for threce perlormers using ~ny sound-producing means
Maerin Bartlett

ril 1966

fhe piece is a system of sopnd responses made by players to sounds the
cther performers make. Each performer has the following options:
He may choose either of the other players' sounds as response-
requiring stimuli,
He may choose any aspect of that performer's sounds (pikch,
duration, loudness or timbre) as the response-requiring parametzr.
He may choose in which of these.four parameters he will make his ovm
responsec.
Each choice should be made withoubt consulting the other performers.
Every sound poseesses, of course, ~ll four p:« naf~rs, and each may be considered
ks possessing a continuum Erom Ulow!l to Unich!s Fhuss

high frequency long very ioud complex overtone
strugture
DURATLON DN T1MBRE

low freguency : 5 simple ovzrtone
structure

ylayer concentrates on one aspect of another player's sounds,
characteristics of that aspect in another pireameter. For
near a high pitech, and choose o rsspond in terms of loudness, so he plays a
”uaAi of "low" loudness. Or, he miy respond to a very short sound (low iuration)
w#ith a very noisy one (high overtone complexity).

There

1, Each sound-responss may bc made as rdpldly
stimulus. :

2. Each response may be made after a count of three, six or nine (either
in clock time or in the player's choice of tempo) depending on whether
the stimulus was low, medium or high in its perceived parameter.

3. The distance between stimulus and response may be articulated by the
performer making Lhrf‘, six or nine (for low, medium or high stimuli)
physical gestures of his own choice.

Juring the course of the piece, o player may freely
1, redirect his attention to another perflormer.
2. redirect his attention to another sound parameter.
3. change the parametsr-mode of his response

The piece begins by one or mors of the players directing his attention to sounds
occuring in the environment, @nd meking his firs t response, in terms of his
chosen parameters, to any sound he may hear.

The piece ends either when no further sounds occur (this can happen und
circumstances) or, when all three players make a sound simultzn;gusly.




ELECTRONICS MARCH 28, 1968 ‘
15 IT PLLECED N ,?¢S IT TUORIVED o ,;'
POWER SOURCE Den'T EE A NErveus PoT TwiddlLir
AG oD
a) Number of circuits needed? Separate Audio from Video.
b)lead? Allow 1 amp ficr 100 Watts.
c) Number of AC receptacles needed?
d) Number and leng
e) Number of 2 to
f) Spare fuses.
g) Fresh batteri

200 BOOES AND  SURPPTLES
WsolaTE a)) Set of screwdrivers ordinary and phillips head, small to large.
AWl S +b) Soldering iron and solder.
L.c) Long nose pliers
d) Regular pliers
pe) awl
L B Scoire kntife
g) Wire strippers and cutters.
h) Flash 1light
) SleiiSiSors
-j) Electrical tape
k) Masking tape
1) Continuity tester or VOM.

CABLES, CONNECTORS AND ADAPTORS
a) Set of alligator clip leads.
b) Assorted length phono to phono cables.
c) Complete set of adaptors. ( consult Switchcraft catalogue.)
)t Vaip lcord No, i lietior 18,

' 4, BASIC SOUND SYSTEM COMPONENTS
NPT DEVICE

e e, S rassn e ..,,,,__.# — e [S“‘%_., -,

Llan%o“ﬂefr Pre zmp‘< qmn

ik kdenieg | S e

peakeri
A. TRANSDUCER (le. microphone, tapehead, phonograph cartridge, etc.)
1. High level or low level? Impedance? Is transformer nccessary?
2. Output power? Does it match input of pre - amp?
3. What kind of connector does it have? Is an adaptor necessary?
4. Power supply?
B. PRE_ AMP
1. Impedance at input?
2. Output? Does it match input of power amp?
3. Input and output connectors? (Usually phono.)
4. Power supply?
5. Gain controls?
6. Tone controls?

C. POWER AMP
1. Impedance?
2. Output power? Will it drive speakers efficiently?
3. Tube or transistor? What cautions to be observed in loading the amp?
4. Cables and connectors needed?
5. Power supply?
D. SPEAKERS

' 1. Impedance?

25 Effiﬂiency7
3. Frequency Response?
4 Powek mATie-
E. Space :
I, #Rr speaksrs preopialy Cc»VDLED e THE ZUNCIROMIGEMT ¢

4
PviETNICS G uu;ut Rwo ADC QUATT Loupness

A
. LVERBELATIpN S, Propit Dstineion €anven hege. dishibulion) he lm{’o}wtziﬂ”“‘z““‘
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READING LIST FOR 202C ELECTRONICS PERFCRMANCE APRII 2, 1904

An Introduction to the American Underground Film, Sheldon Renan, Dutton D207 Paperback
Pos, 227-757, Expidnded Cinema

‘-I_aﬂ]gponilﬁ, Michael Kirby, Dutton DI92, Paperback

B RTEICL S Coneerning Electronic Performance , Zeroxed collection in Music Ulifice (@il
icl jce 1oom and on reserve in the library. '

source I, 2 and 3, Composer- Performer Edition, (Scores utilizing electronies and relaicedh
articles.

Fylkingen Bulletin International 1 and 2, 1967, (General articles)

£ ECTRONIC Nusic Review; All issues, General and technical articles.

Reproduction of Somnd , Edgar Vilchur, ARinc. Library, (Basic Hi-Fi very clearly wi fle

How To Read Schematic Diagrams , Donald E . Herrington, Sams. (RequiredFor those who
don't know how.) (Thoroughly explains small components. )

1 Commercial Sound Installers Handbook, L.eo G. Sands, Sams

HTIONARY of Elcctronics , S. Handel, Peaguin

The Electronic Revolution , S. Handel, Penguin (GEneral ideas about the kinds of equipment

. in use today. )

How to Build Electronic Equipment, Richard Johnson, Rider

Audio Amplifier Design, Farl J. Waters, Sams. (General and technical. Good for defining
large components ie. transducer, amplifier, transformer, etc.)

Electronic Musical Instrument Handbook, N.H. Crowhurst, Sams

Eleetric Guitar Amplifier Handbook, Jack Darr, Sams

Troubleshooting Audio Equipment, Mannie Horowitz, Sams

Electronics , Harry Mlleaf, Hayden (A course in basic electronics. )

Basic Pulses. I. Gottlieb, Rider( Wave shaping techniques. )

Magazines with occasional articles of interest are: Popular lectronics, Radio Electronics,
Electronics World, Radio TV EXperimenter, Electronics lllustrated, Electronics, DB, Audio,
Broadcast Engineering and Electronic Design.
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Lecture: "The Principles of Video"

11:00 in the morning
Recital Hall (409 MC)
May 8, Thursday

Lowell Cross is a doctoral candidate in
Musicology at the University of Toronto.
He is an expert electronics technician,
as well as composer.

Mr. Cross's publications include A Biblio-
graphy of Electronic Music, University of

Toronto Press; The Stirrer and Video; and
Electronic Music 1948-1953 (in preparation).

His works include compositions for tape,
instrumental ensembles, oscilloscopes
and TV,

Department of Music
University of California, San Diego
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The purpose of this project 1s to create a more than casual
relation between film and sound, A film will be made to be used
as a score for muslicians and to provide the sound system with the

stimulus for change. It should be recognized that this paper is

at this time only a general outline and will undoubtedly require

some transformation before the project reaches its final stage,

The main principle involved here is that the changing intensity
of the projected image and the differences in intensity at any single
moment from one part of the screen to another will be reflected in
a changing sound, This will be accomplished by utilising photoelec=-
tric sensors at the screen itself; these will be arrayed so that an
average distribution of light can be obtained, The screen itself
will be divided into six sections, each section to contain one
photosensor, Each sensor will control one oscillator and will con-
tribute to the control of the sounds produced by the other five
Sensors.,

Each oscillator will be connected to four function amplifiers
in series; these amplifiers will square, in turn, the signal which
1s introduced into them. This will give a fundamental tone provided
by the oscillator and the first four overtones of the fundamental,
The signal produced by each of these amplifiers will be sent to a
pre-amp where the intensity of the signal will be modulated by one
of the other photosensors., The signals from the four amplifiers
will then be introduced into a mixer where the resultant signal will
have its intensity determined by the sixth photosensor, The final
product of these operations will be amplified in an audio-frequency
amplifier, such as the MaecIntosh 100, and distributed to a speaker

system,




Although it may not be obvious, the intent here is to provide

a system which will give frequency, timbre and intensity changes.

These changes will depend on the intensity changes of the film and
on the hookup of the componentse The diagram which follows 1is
not complete, I have given the schematic for one complete bank;
the other five banks will be exact repetitions except that the
arrangement of the wires will vary from bank to bank,

Once the electronics are built there is no reason why any film
should not function adequately; it might be interesting to see
Buster Keaton accompanied by modern sounds, However, my purpose
1s to produce a film which will in effect play the electronic system.
The system, as will be noted, will be tuneable so that the final effect
should be on the order of thirty-six sound makers (comb, kazoo, scrub
boards, Jjugs, etc.)e Finally the length of the film should be about

fifteen minutes at the most, very probably less,
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INSIDE

This piece is generated from the alpha brain waves

of the preformer, These are waves which can be conciously

controled (turned on and off) and are of about 13 Hz, depending

upon the preformer. They have an amplitude of about 25 pv.

The block diagram of the setup is shown below;
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The signal will be taken from electrodes placed on
the scalp. The electrodes will be silver plated, and
a special electroconductive paste will be used to enhance
the electrical contact between the scalp and the electrodeg
There-will.be 3 electrodes; one a ground electrode and ttre
other 2 electrodes for the signal. The two signal electrodes
are for a floating input in hopes of minimizing interference.
The exact location of the electrodes will be determined
experimentally to optimize the pickup of the alpha waves

and minimize the noise and interference.

The signal widl then be fed into a special preamplifier.
This preamplifier will be constructed around a
Lm 709 € operational amplifier. This is an integrated
circuit which costs around $4.00.
It comes in an 8 pin metal can the size of a
transistor case, even though it incorporates 15 transistors in
the sircuit,
It reguires both positive and negative power supplies.

of between 9 and 15 volts. 1'1l1l use 215 volt batteries

(it draws about 3 ma.) hopefully to eliminate ‘the noise

ancd hum from power supplies.

The circuit shown below has an gain of approximately
20,000, with a maximum input signal level of .6 mv.
The frequency response is determined by frequency
compensation networks, -R1, C1, C2, C3, R1, C1, C2 determine
the high end cutoff point. C3 determines the low end

cuteff peint,







with R1=1.5K, C1=.0005 f,C2=200 pf, the high end frequency
cutoff point is around 20 cps., which would be very good
for this application., The value of C3, and further
ad justment of R1, C1, C2 will have to be determined by experiment.,
The total moise of the amplifier operating in the
bandwidth of 8-20 cps., will be equivalent to 70 nano-volts
rms at the input. This provides 25 db. of quiting
at an input level of 25 micro-volts. This figure will
vary depending upon the impedences of various heads.
It will also vary depending upon the filter networks.
All these factors will be adjusted to optimize operation
as the pre-preamp is constructed. If there is still
to much noise, fFeild effect transistors will be added

to the circuit as shown below (fig. 3).

The filter is used to filter out all noise and other
brainwaves outside the frequency of the alpha wave bandwidth.
Since the alpha waves cover a very limited range, the
filter will have to be quite sharp. And the sharper the

filter, the better the signal to noise ratio.

The preampwill be a standard preamp with treble
and bass controls. They will be set to maximum bass
boost and minimum treble boost. The input mode used

for best impedence match will depend upon the filter used.

The power amplifiers used will depend largely upon

the speakers used, The low frequencies used will






probably require a fairly high quality amplifier.

The speakers used sill have to be determined after the
output is heard. Possibly cheap speakers would work
the best, because high quality is not important in this
application, and it may turn out that low quality speakers
would sound better due to the distortion they produce.
Most, if not all, the speakers will be used as
indirect sound producers. The low frequency isn't heard
by humans, all that people would hear commino from the
speakers would be the harmonies that the speaker cones
have generated. Most ot the accoustical output of 13cps.
will be used to rattle various sound producing mechanisms;
Some of these would include garbage cans, snare drums,
symbols, sheet metal or/and tin foil,gongs,paper, etc.
The right compination of these sources will be
determined through emperical studies (I'll play around
with it when the system works). I will also try hooking
a sonolite to the output of one of the channels to
get visual output as well as a sound output.
During the preformance it might be good to have
an assistant who would control the various sources
being used by a simple switching network. Perhaps
through pratice the preformer and the technician could

become fairly well coordinated and enhance the effects.

The preformance would consist of having the assitant.
attach the electrodes to the preformer on stage,

the piece would then last for about 40 minutes



during which the assistant would adjust the controls
and the preformer would control his alpha waves.

The preformer controls the apha waves by controling
the "state " of his mind. Alpha waves are generated when
nothing is being "concentrated" upon, the same state of

mind is generated in Yogi. The waves are turned off

when the preformer visualizes something; they stop

immediately upon opening the eyes,
It is hoped: that a state of suspense or "mystery"

could be generated in the audience during the preformance.
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The Modular Electronic Music system that was developed at the Tape Music Center

1
1

is composed of functional modules, each designed to generate a particular class
of signals or perform a specific type of signal processing. Each module is 7 inches
high and 414 inches (or an integral multiple théreof) wide. Up to 15 modules
sharing a single power supply may be assembled in a single cabinet, and form a
super-module.

The system employs three varicties of signals, each with a distinctly difTerent

function:

Audio signals, the raw material of electronic music, are formed by various sorts of
generators (sine, square, sawtooth, harmonic) or are produced externally (tape loop,
radio, microphone). In constructing a piece, they may be filtered, gated, mixed,
modulated, or otherwise processed. The patch cords carrying audio signals within
the system are grey, shielded cables terminated with miniature phone plugs. A
standard level of Odb (ref. 6000) is employed for audio signals within the system.

Control yoltages, used to determine frequencies, envelope characteristics, amplitudes

- and other parameters, are generated by keyboards, programmable voltage sources,
and format generators. Black banana plug patch cords are used to interconnect
control voltages. The standard control voltage range is from .5 to 15 volts.

Timing pulses are originated by keyboards, programmable sequencers, and pulse
generators. They are used to trigger notes, open gates, or initiate chains of musical
events. Timing pulses are about 10 volts in amplitude and are interconnected with
red banana plug patch cords. :

The rules for interconnection are straight-forward. Any number of inputs may
be connected to a single output. Timing pulse outputs may be paralleled and con-
nected to one input. The system output may be derived from any module; output
is of sufficient magnitude to drive line inputs on tape recorders or sensitive inputs
on power amplifiers.

PwwgL  FeemaT

S[Bonk volThes ConTiolLEb €aTE mobel s | — ERCh | bual, mobul sscontains
f : TWO INDEPENDENT UNITS ,

FuneTion —
HUT PUTS

farnllsl g CUTPUTS —> @>A @>® @)b <(§> @ ALPIO TS NC k':s ACCERT

COUTROL VOLTRE )i opn - \f : MINIATURE PhoME PLies .
. : "/ INpuTS P
INPUTS — 7 ) <:O> I
> N 5 E

€

TACKS  ACCEPT BANANA Plics .

A BLACK and RED
y (O
; VOLTACE ConTrol...

Sieunk Lavisl
PoTENTICMETERS ~——b , Porivr e g
The INTERNAL RESISTANCE

ReTary AnD Tocsle whicle whrtes o=
Typr Switehis change VoLTEE From €A, 0 ¢ 15
MObES OF © P SRETION VoLirs . .

D> ©PEN CirCVITS HES L- caIn,
‘Fo R BEXTERMNA L VOL'&G—E FREPUENG )/ ! P ERiD b, WAE

SOURCES  RESPECTI }//:L)/, am L b/‘,:)& e
PARAMETERS -




plugs

Form No.

5555 N. Elston Avenue
Area Code: 312  Telephone: 774-1515

Chicago, lllinois

60630

TWX: 312 265-1314

NEW PRODUCT| o .

File with catalog A-401b

A A

h 4 4 h 40 4 b 4 ¢

hi-fi stereo speaker switching systems

MODELS 641 & 642

Controls up to 8 complete stereo speaker systems (or 8
pairs of monophonic speaker systems). The audiophile’s
answer to full stereo sound in every room throughout the
house, or in classrooms, or offices ... with positive
multiple-selection control.

1. If you already have multiple speakers placed in
family room, library, den, kitchen, patio, bedrooms, work-
shop, etc., but are using an “‘all-or-nothing-at-all” method
of control as you switch from speaker to speaker and
room to room, or if you find your present speaker selector
switch too restrictive as to number of operator combina-
tions available, then Switchcraft's new 8-station Sound
Control Center is for you!

2. If you have wanted stereo in rooms throughout
the house but had previously found there was no easy-
to-operate, dependable, simply installed method of con-
trolling these speakers, Switchcraft's Sound Control Center
with its easy plug-in speaker connections and simple
pushbutton operation is tailor made for you!

The Sound Control Center uses Switchcraft’s famous
“"Multi-Switch,” the same reliable switch specified by
engineers for today’s Space-Age computers, data process-
ing and ground support equipment.

The metal housing of the Sound Control Center is attrac-
tively finished in black wrinkle, with a brushed aluminum
escutcheon plate . .. designed by Switchcraft's Audio
Engineers to blend in with present audio components.
Freshly styled control buttons have recessed white face

o jacks switches

GL 258R3 1-64

connectors

with black numbers for easy identification. Protective
rubber ““feet” on Sound Control Center housing eliminates
scratches and mars on hi-fi cabinets, book shelves, etc.
Compact unit measures only 2%"” x 6%” x 7".

SPECIFICATIONS

Frequency response through the internal switching net-
work is from D.C. to 30,000 Hz with negligible switching
loss. Trouble-free, hum-free connections provided by
Switchcraft’s unique “‘Hi-D Jax.” ““Hi-D** Jax’s molded
nylon bushing provides complete insulation from mounting
panel, andisolates both speaker lines to eliminate cross-talk.

No other external power (other than audio power being
distributed) is required for operation. Power handling
capacity is 100 watts maximum into a 4-ohm load.

Model 641 —with “interlock” function. Allows only one
speaker system at a time to be on. (Actuating a pushbutton
automatically releases previously actuated pushbutton).
$49.50 Suggested User Net.

Model 642—with “‘push-to-lock; push-to-release’ func-
tions. Pushbutton locks when depressed and is released
when depressed again. Allows any number of speaker
systems (up to eight) to play simultaneously. $49.50
Suggested User Net.

ACCESSORY: Model 643—Escutcheon plate for flush
mounting Models 641 and 642. Complete with instruction
sheet, template and four mounting screws. $3.50 Sug-
gested User Net.

cable assemblies audio accessories
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LARRY CURRAN/ELECTRONICS/LOS ANGELES

WE'RE DOING A PROBING ON ELECTRONICS AND THE ARTS, WITH THE MAIN
EMPHASIS ON MUSIC., PLS CHECK THE LOCAL UNIVERSITIES® COMPUTING

CENTERS AND FIND OUT WHO IS INVOLVED WITH THIS ART FORM AND INTERVIEW
THEM ON THEIR TECHNIQUES AND GENERAL VIEWS ON ELECTRONIC ART. WE°'RE
SURE MOST. WILL SAY IT 1S GREAT, THE COMING THING.. BUI _WHAT WE WANT ARE
INDICATIONS OF CONTROVERSY, BACKBITING THE TECHNOLOGY INVOLVED AND

W .
_ngZﬁgY WENT THAT ROUTE //c'”¢~ ity 4 KZVbe’~* o '4;/4¢4~/¢/,

THE BULK OF THE WORK, OF COURSE, IS BEING DONE IN ELECTRONIC MUSIC,
THIS IS ANLSO THE AREA OF GREATEST .CONTROVERSY. - PEOPLE THAT WE'VE TALKED
10 AROUND HERE SEEMN POLES APART 1IN THEIR VIEWS ON THE SuUBJECT, AT ONE

‘END OF THE SPECIRUM ARE PEOPLE LIKE ‘MILTON 'BABBIT ,OTTO LEUNING, '‘AND

VLADIMIR USSACHEVSKY, ALL OF WHOM MIGHT BE CHARACTERIZED AS THE CONSER-
VATIVES IN THE MOVEMENT. APPARENTLY THEIR COMPOSING 'IS MOST CONCERNED
WITH MATHEMATICAL RELATIONSHIPS, WITH CREATING P >

CECISE PITCH AND EXACTING
RHYTHMS THAT HUMAN PERFORMERS CANT ACHIEVE EITHER SINGING OR USING
INSTRUMENTS, AT THE-OTHER END OF THE SCALE. ARE THE RADICALS LIKE MAX
NEUHOUSE, JOHN CAGE, AND JIM TENNEY, ALL OF WHOM SEEM MORE CONCERNED :
WITH RANDOM SOUND, THEY DONT CARE ABOUT EXACT RHYTHMS OR PERFECT PITCH,
BUT RATHER ARE CONCERNED WITH SIMPLY PRODUCING SOUND AND EXPANDING HUMAN
PERCEPTION OF SAME.

ALSO, BELL LABS, IN NEW JERSEY, IS WORKING -IN THE FIELD ON THE THEORY
THAT IT'S AN APPROACH TOWARDS SYNTEHSIZING SPEECH. -- SO FAR THEY HAVE
COME OUT WITH TWO ELECTRONIC PROGRAMS, MUSIC IV AND MUSIC V, BOTH OF
WHICH ARE WRITTEN IN FORTRAN, PLS CHECK THE-LARGE SOFTWARE HOUSES LIKE
COMPUTER SCIENCES CORP, AND COMPUTER USAGE CO. AND FIND OUT WHAT THEY

- THINK OF BELL LABS WORK., ALSO FIND OUT WHETHER THEY KNOW OF ANYONE

DOING SIMILAR WORK ON THE COAST. DEADLINE FOR INPUT IS MARCH 25, BUT
IF THIS THING'S A DUD IN YOUR AREA, WOULD APPRECIATE KNOWING SOONER.

AIKEN/SSHUYTEN/ELECTRONICS/PENNLY*BLDG 9 /2468 S0 I ZTSPEST CCB e
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Laboratoey = 9 The level control amplifier,

TR

The level contrel amplifier goes baek te the eurly days of
vaguum tubes. The two essential parts are (1) a wvariable
godn anplifier (2) a pushe-pull eclrcult whleh belances oul
the woriable current in the eutput whieh results from the
variction of the gain, thut is, the applicatlon of a
sonteoel s8ignal.

Transistors give better results than vesuum tukes besouse
because the galn shange is more uniform.

(1} Adjusting the gyrrepd belance:

Put a spall low fre veney alternating veoltage taqether wit

a sultable dc voltage (JEEF -1.0 volts or less

on the control termirel. Look at the oubpub an an osgilloscppe.
The total exocursion &hould not be greater than the normal
range, 1 velt. Adjust the balanes control for minimum
fundamensal a8 indicated by the pattern on the se0pe.

Adjusting the galp balanes:

b about three times Lhe normal s8ignal of 0,25 volts ru& on
the inpud terminal and variable DC volbtoage of 1 volt max,
on the gsontrol Lerminal Adjust the galin bulanece for
maximyn Symmedry of the outpat. At th is Inpubl level thsr
will be noticeable distortion,

Put the norwal voltage of 0.25 volts rms, or the inpub
L ?uriab&% volsage (not over ~1.0 de) on the sontrol
Vaz one of wour amplifiers to ﬁmplify the outoub
3 at the mexizum uuwpuﬁ of the amplifier is aboud
2 volts rme, (obteined when the econtrol voliage i&@ 1.0 wolls
gath ive }
ot oubput in declbels agalast eontrol vn“bage using lineay
craph paper, Caryry the Teadlings down to a8 low o voltoge aos
the volimeber permits.

Nate: IO-X spees as follows:
- - 7 g £k »s
«12 volte 49 #8 pi n{:}‘ Z‘Qj
ip {}u:zﬁ S TS, Hazk ;'-5’35 :
wa TR T y A W At
Control voltage -1 veld de max #6 o
Uvuymt 0,15 ve ¥m8 max i1 pin
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SAN DIEGO: PERSONNEL OFFICE

March 29, 1968

DEANS/DIRECTORS, DEPARTMENT /DIVISION CHAIRMEN,
ADMINISTRATIVE OFFICERS AND OTHERS CONCERNED

Subject: Employee Health Insurance Packets -
Blue Cross/Blue Shield Service Health Plan

Employees enrolled in the Blue Cross/Blue Shield Service Health Plan
will soon be receiving at their homes insurance packets containing
booklets and certificates which provide a comprehensive description of
their coverage; new Blue Shield I.D. cards which have the individual's
income class noted thereon; Blue Cross I.D. cards for those who have
never received one before; and a claim form and instructions for those
with CPIC Major Medical coverage.

Upon receiving the packet, employees are asked to note the following
change in the procedure outlined on page 25 of the UC Service Health
Plan booklet. The necessary enrollment and payroll deduction form is

a single storehouse form known as the Health Plan and Life Insurance
Enrollment, Change and Cancellation, Form 1630. It is available from
departmental secretaries. Also, the only claim form involved would be
for CPIC major medical expenses in that the hospital and/or doctor
initiates all other claims. One claim form is included in the new packet,
and additional forms are available from this office, extension 2146, or
the Payroll Office, extension 2034.

oS

Dale Cobb




1261 north vine st. hollywood, calif. 90038

telephone (213) 461-4557

POLYTONE

MADE FOR MUSICIANS BY MUSICIANS

MIRACLE STRING BASS PICK-UP (V-100 SERIES)

AT LAST A NATURAL BASS SOUND! THE ONLY PICK-
UP OF ITS KIND THAT RETAINS A TRUE, NATURAL
SOUND AND YET CAN BE INSTALLED BY ANYONE. THE
V-100'SERIES FITS BETWEENSTHE EEET OF FHIEBIRIIDGIE:
BASS DOES NOT HAVE TO BE ALTERED IN ANY WAY
(NO DRILLING) PICK-UP IGNORES FINGER AND BOW
NOISE. ANY TYPE OF STRINGS CAN BE USED. PICK-UP
COMES IN NEAT, SMALL PACKAGE, COMPLETE WITH 12-
FOOT CORD. V100—1 FITS 3/4 SIZE BRIDGE=VI00=
Flrs FULLE SIZE BRIDGEIE.

LIST PRICE: $65.00

POLYTONE

POLYTONE BASS AMP (101B)

PROFESSIONAL BASS AMP WITH POWER EQUAL TO
AMPLIFIERS SEVERAL TIMES THE SIZE AND COST.

THIS UNIT HAS THE HIGHEST QUALITY REPRODUCTION
IN THE LOW REGISTER AND GIVES NON-DISTORTED TRUE
BASS TONES.

SEPARATE CHANNELS (EACH WITH TWO INPUTS).
SEPARATE BASS, TREBLE AND VOLUME CONTROLS.

CHANNEL ONE IS DESIGNED FOR ACOUSTIC BASS.
CHANNEL TWO FOR ELECTRIC BASS.

300 WATTS MUSIC POWER (120 WATTS RMS) HEAVY
DUTY 15-INCH SPEAKER TECHNICALLY ENGINEERED
FOR BASS.

APPROXIMATE WEIGHT: 43 LBS.

3/4 INCH U. S. PLYWOOD FOR STRENGTH
24 INCHES X 21 X 12 WHD

COVERED WITH HEAVY GAUGE VINYL
LIST PRICE:  H5E000

All Polytone Amplifiers Are Of A
Unigue SOLID STATE Design




