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COURSE 105 MElVJO 

SAN DIEGO: DEPARTM:ENT OF MUSIC 
LA. JOLLA, CALIFORNIA 

the price for tapes until Feb. ls t is: scotch 201 = $2. 36 a r ee l include s tax. 

(

s cotch 202 = $2 . 40 a reel includes tax . 
blan k reel = . 45 a reel 

0 s plicing tape = . 65 
leader tape = I. 65 for 7" r eel worth _L 5% tax . 

2) 48 reels of s~otch t~pe must be o~dered in~order t9 get rqe $2 .36 discount for scotch 201. 
we are snll lacktn g 9 reels or scotch ,~-, QI. --{o OY~ 

4j __ _ ""_ - ~ ~.:-"-::scotch 202: pleas ~ write checks to 12,~C:·El\ff{}C~ -~T:<-1VI::-E.-S~i,:;[ ~· ~.,f"~A T~:.~-=~"' .. :'~A. " ~ 

this is also true for bla nk reels, and other e1ccessories . 

.S ) those of you who are NOT RETURN ING KEYS FOR QUONSET' 306 are REALLY SCRE\rVING 
IT' UP FOR those who corne after you . i.e. 4:00 p. 111. rnonday jan. 19th John Paln1er 

could not check ou t any keys for his lab . ALL KEYS ChECKED OU'T tha t shou ld have been 
returned . ! ! ! ! 

6) check out splicing kit at the office . includes , bla11k reels, splicing tape, splicing block. 

7) a 7' 1 reel of paper leader tape will be left in q uonse t 306 and the cos t to you will be each 
student = 11¢. B. vVONG t. a. 

ONIYERS I TY Oli' OALIFORNIA--(Let.tGrheud for I n t'il~topr.rtmenttll uoo) 
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THE SYSTEM 

The Modular Electronic Music systen1 that was developed at the Tape Music Center 
is con1posed of functional n1odules, each designed to generate a particular class 
of signals or perfonn a specific type of signal processing. Each n1odule is 7 inches 
high and 4~ inches (or an integral multiple thereof) -vvicl e. Up to 15 modules 
sharing a single power supply n1ay be assembled in a single cabinet, and form a 
super-1nodule. 

The syste1n en1ploys three varieties of signals, each with a distinctly different 
function: 

Audio signals, the raw n1aterial of electronic music, are formed by various sorts of 
generators (sine, square, sa\vtooth, harn1onic) or are produced externally (tape loop, 
radio, n1icrophone). In constructing a piece, they n1 ay be filtered, gated, n1ixed, 
modulated, or otherwise processed. The patch cords carrying audio signals within 
the systen1 are grey, shielded cables tern1inated with 1niniature phone plugs. A 
standard level of Odb (ref. 600n) is employed for audio signals within the systen1. 

Control voltages, used to detennine frequencies, envelope characteristics, an1plitudes 
and other para1neters, are generated by keyboards, progran1mable voltagesources, 
and forn1at generators. Black banana plug patch cords are used to interconnect 
co_ntrol vo_ltages. The standard control voltage range is from .5 to 15 volts. 

Tinzing pulses are originated by keyboards, programn1able sequencers, and pulse 
generators. They are used to trigger notes, open gates, or initiate chains of n1usical 
events. Tin1ing pulses are about 10 volts in amplitude and are interconnecteq with 
red banana plug patch cords. 

The rules for interconnectioti are straight-forward. Any nurnber of inputs may 
be connected to a single output. Timing pulse outputs may be paralleled and con
nected to one input. The systen1 output may be derived from any module; output 
is of sufficient tnagnitude to drive line inputs on tape recorders or sensitive inputs 
on power an1plifiers. · 
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lOUDSPEAKER 

A loudspeaker is a device for convening variati ons of electric encrg ) in to cnrrc .., . 
ponding variations of acoustic energy, i.e .. sound. Its task is therefore s1rnilar tu th.ll 
of a telephone receiver (cf. page 112), except that the sound produced is much louder. 
In fact, the early loudspeakers were designed like large telephone receivers (Fig. 1): 
mounted in front of the poles ofa permanent magnet whose field is strengthened and 
v·;eakened by the speaker current passing through coils is a metal diaphragm which 
vibrates to the rhythm of the field strength variations and transmits these vibrations 
to the air as sound waves. To improve the effect, a conical horn is fitted in front of the 
diaphragm. Because of the restraint of the diaphragm at its edges, where it is gripped 
in its mounting, tbe fidelity of the reproduction is adversely affected, however. T he 
further development of the loudspeaker therefore had to aim at achieving, as far 
as possible, unrestrained vibration of the diaphragm. The first loudspeakers in which 
this principle was applied were constructed as shown in Fig. 2: the "diaphragm" is a 
resiliently mounted paper cone which is set in motion by the armature which is 
energised by the speaker current which here, too, can vibrate freely in the field of a 
permanent magnet. 

A further advance is represented by the dynamic loudspeakers (also known as 
moving-coil loudspeakers). In such speakers the "armature" which vibrates in the 
magnetic field consists of a coil attached to the conical diaphragm. In the electro
dynamic speaker (Fig. 3) the moving coil oscillates inside an electromagnet which is 

~nergi sed v->ith direct current, while in the permanent-magnet moving-co il speaker 
(f 1g. 4) the cod oscJ!lates man ~ !.1-~-~-llar cavity of a specially-shaped permanent magnet. 

All the loudspeakers described above use ~electrodynamic principle for the 
com·ersion of electrical oscillations into mechanica!v1oraf1ons-wh1ch TrYfu-ri1-produce 
sound waves Ill the air. Crystal loudspeaKers (Fig. 5) and d e-ctrostatic loudspeakers· 

(Fig. -6)- are oas eaondifferent principles. The crystal loudspeaker utilises the piezo
electric effect. i.e., the phenomenon that certain crystals (quartz, Seignette salt) 
develop an electric charge or potentia l difference when subjected to mechanical 
pressure and conversely undergo changes in thickness (and thus produce mechanical 
forces) when they a re electrically charged by the applica tion of a potential difference. 
Thus, when an alterna ting voltage is applied, the crystal undergoes periodic va ria
tions in thickness, i.e., .!b.k.k~ciila.t~, which are transmitted to the loud
speaker diaphragm (Fig. 5). The electrostatic loudspeaker makes use of the electro
stat ic attractive and repulsive forces to which a diaph ragm is subjected in the 
electric field of a condenser when the voltage applied to the latter is made to vary. 
The condenser plates are perforated, so that the sound waves can emerge through 
them. The two last-mentioned types of loudspeaker are more particularly suitable 
fo r the reprod uction of high freq uencies. In high-fid elity ("hi-fi") systems these 
speakers are used in combination with electrodynamic speakers to obtain sound
reproduction with a very high degree of accuracy (cf. page 314 et seq.). 

·~ 

va riab lo mag not ic fi e ld 
moves th e d iaphragm 

permane nt magnet 

electric current varies w ith 
the strength of the sound 

metal diaphragm 

Fig. 1 PRINCIPLE OF LOUDSPEAKER 
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Fig. 3 

reailient tUSJMnsion 

Fig. 2 

permanent pot-shaped magnet 

Fig. 4 DYNAMIC LOUDSPEAKER 
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THE SYSrEM 

The Modular Electronic ~1usic systetn that was developed at the Tape Music Center 
is con1poscd of functional nwdu/es, each designed to generate a particular class 
of signals or perform a specific type of signal processing. Each Inodule is 7 inches 

· high and 414 inches (or an integral multiple thereof) wide. Up to 15 modules 
sharing a single power supply tnay be assen1bled in a single cabinet, and form a 
super-IJzodu/e. 

The systen1 etnploys three varieties of signals, each with a distinctly different 
function: 

Audio signals, the raw material of electronic music, are fonned by vadous sorts of 
generators (sine, square, sawtooth, ·harn1onic) or are produced externally (tape loop, 
ra_dio, microphone). In constructing a piece, they may be filtered, gated, n1ixed, 
modulated, or otherwise processed. The patch cords carrying audio signals within 
the systetn are grey, shielded cables terminated with 1niniature phone plugs. A 
standard level of Odb (ref. 600D) is employed for audio signals within the systen1. 

Control voltages, used to detennine frequencies, envelope characteristics, an1plitudes 
and other parameters, are generated by keyboards, progran1n1able voltage sources, 

· . and format generators. Black banana plug patch cords are used to interconnect 
control voltages. The standard control voltage range is fron1 .5 to 15 volts. 

Tin1ing 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 arnplitude and are interconnected with 
red banana plug patch cords. 

The rules for interconnection are straight-forward. Any nutnber of inputs may 
be connected to a single output. Tin1ing pulse outputs may be paralleled and con

.. _ ~ _nected to one input. The system output may be derived from any module; output 
\_~/·.---~~- - ;js of sufficient magnitude to drive line inputs on tape recorders or sensitive inputs 

: .. · vn power amplifiers. 

PANE'L 

FuNcTiOIV ~ tx~nL ~'i'~IAc-£ cotl'71?ol.J..Eb <?-ifrE Mct>:.=L uo 
A 0 liT PUT.$" s 

fM'JrlJ.r!.Et> ouTpurs -> @ @ @ @ 
. 
tNpvrs 

R.oTtt(l..y • At.J!> ToC-GLF

TtfE- swrrc.hEs c),,..N(;.E-

(1.'\. t> t> .E- S: C F C> f'_ £-/br: I D N 

I;IJ b o fl3-N C~I2.C v 1 r.s 

Fort. J;XTG-fZNA J.. vol:t!t~£ . 
~OV~C£-~ ~t~fl~itvLLy. 

. . 
7 WO INbcpEAJbf;-NT lJI-Jl'r.S, 

© @ (]Utc.k" lt-N~ R~b 
VtL TAG-E CCJ!VTI?.c 1-

. ~Acics 1\Ccr:p;- /Yt+JtrJ/Ir pti,·G._s. 

FOI£AJT;Oiv\t;;TJH~ $ (PoTS) vl}f(y 
;hr;- IArrr.~ N/'rl- RE-Si.STANC& 

·w h'lc~ Vtt-IZi r:.c; Th ~ MOt>uL£- s'· 
vo/..:nlc>-£ F{U)M ~A~ o -ro 16-

vo/.:r~. 

fhr--s coNTIZDL G-fliN.) 

F~xcpor;tvc>y) p£1L,·ot>) wAVE

FOICM ~Nb/Oit OThL!C 

f}t fYt/vt ETE R. $ , 



f){' ,,~CT f'"" ltr~ V 

;;fllnL ':S/«-J.JIIL u :.: vLL ~~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 

14 

15 
16 
17 

18 
19 

20 
21 
22 
23 

-----~ ------.. --- --------------·- --- -~ 

Supply reel 
Tape guide pin 
Take-up reel 

/J-/-

----1 
--+---~ 

Position indicator ( 3 digit counter) 
Counter re-set 
Push button: 
Push button: 
Push button: 
Push button: 
Push button: 
Black button depressed: 
Red button depressed: 
Both buttons in mid-position: 
Black button depressed: 

Fast rewind 
Fast forward 
Play 
Stop 
Recording 
Tape speed 3 3/4 ips 
Tape speed 7 Y 2 ips 
Capstan motor switched off 
Recording on Channel I 

l . 

Red button depressed: 
( lefthand channel, upper tape section ) 
Recording on Channel II 
( righthand channel, lower tape section ) 

Power switch OFF - ON (this switch is mounted on bass control) 
Tone control: Bass will increase if turned clockwise 
Channel selection switch for internal monitor amplifier and for 
high impedance outputs 43 and 44 
Monitor amplifie r volume control 
Input source selection switch I ( on stereo: for lefthand channel ) 
R Tuner D Aux. input M · Microphone 
Input level control ( recording ) for channel I 
Input source selection switch II (on stereo: for righthand channel) 
Input level control (recording ) for channel II 
VU - Meter cha nne l 1 

24 VU - Meter channel II 
25 Tape tension switch 

rr B 
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