ELECTRONICS, INC,

oTEnEe CHORD EGG

The EGG plugs into any stereo amplifier to create socthing, flowing
environmental gound textures - and through headphones it's incvredible,
The chords and netes EXIST in your mind, they pan and swell and phase
their way through your psyche in unpredictable patterns, never repeating,

The combination of L8 organ technology with synthesizer-type processing

and digital randomizing/control elements make the BGG an altogether intriguing
package from either technological or metaphysical viewpoints,

519"(6 PATA Electronics, Ine. 1020 W. Wilshire Blvd, , Oklahoma City, OK 73116



SOLDERING

Use care when mounting all components, Use only rosin core solder. Acid core
solder or paste fluxes should never be used, and their use will void the warranty.
A proper solder joint has just enough solder to cover the round soldering pad and'
about 1/16-inch of lead passing through it. There are two improper connections
to beware of: using too little solder will sometimes result in a connection which
appears to be soldered but actually there 1s a layer of flux insulating the compon-
ent lead from the solder bead. This situation can be cured by re-heating the joint
and applying more solder. If there is too much solder used on a connection there
is the danger that a conducting bridge of excess solder will flow between adjacent
circuit hoard conductors forming a short clreuit, Unintentional bridges can be
cleaned off by holding the board upside down and flowing the excess solder off onto
a clean, hot soldering iron.

Select a soldering iron with a small tip and a power rating not more than 35 watts.
Soldering guns are completely unacceptable for assembling transistorized equip—
ment because the large magnetic field they generate can damage solid state com-

ponents.
CIRCUIT BOARD ASSEMBLY

{)} Prepare for assembly by thoroughly cleaning the conductor side of the circuit
hoard with a scouring cleanser. Rinse the board with clear water and dry
completely.

Solder each of the fixed resistors in place following the parts placement designa-
tors printed on the eircuit board and assembly drawing figure 1. Note that fixed
resistors are non-polarized and may be mounted with either of their two leads in
either of the holes provided. Cinch the resistors in place prior to soldering by
putting their leads through the holes and pushing them firmly against the board.
On the conductor side of the circuit board, bend the leads outwards te about a 45~
degree angle. Clip off each lead flush with the solder joint after the part has been
soldered in place. SAVE THE EXCESS CLIPPED OFF LEADS FOR USE AS JUM-
PERS IN LATER STEPS,

Silver or gold - disregard this band.

DESIGNATION VALUE COLOR CODE A-B-C
(Y BL,  ssesmwvsomionmras BB saman PR red-red-orange
IYBE  asevapseaevewis LI0K e v sceeaess brOWn=black-orange
() R3 e s B 30K ¢ RN e ... orange-orange-yeliow
(T - TSR S, LIBE  +raovnansaesssssDrOWN=black-green
(Y BB cesmmamss LE LA R 3.9 MBE .. vvvresessssss0Orange-white-green
(JBE . .eviminem vinass 3. OMEE ...t uiiuraaeaa.0TADgE-White-gTeen
' 1) - - T — e cBTOK Giivuniwn ¢ o v ea yellow-violet-yellow
(YRR csrsanmimesasrs i DABE  giaagaenenmssiiae brown-black-green
(Y R  Lausseewmvinmnsis 3.9MOL ssviaararsenaans orange-white-green
() Rio Crrarecensenss 3O MEE ciuerraniansaesOTANEEe-White-green

DESIGNATION VALUE COLOR CODE A-B-C
[ S L e e T . orange-orange-yellow
(Y RIZ  covnemamvas cases t MBE  spesas v aesseess brown-black-green
B B 1 U S — i ane 0n 0 DR 5k se v od 6 w1 e e orange-white-green
() Rl4 R Y TR R A s s 3. MBS vy mnr s amvsenins orange-white-green
i L T e 270K e «» o Ted-violet-yellow
() B8  yewsiwsiusisnssn Ilmeg ......... v e oo brown-black-green
(BT sowvvsvissve Eowsan 3, 9meg........ vee s, .Orange-white-green
) BB s saser 3D MBE v uas 1esesaeas.cOTange-white-green
CYRLY v enan MR 1:11) 4 NE S R blue-grey-yellow
(Y RBY cumvsssmavaiiamma LRE e v+« Drown-black-green
(0 2 S 3.9meg........ G orange-white-green
CHTR2E | uemserns sanse .3 MEE L.ua b s orange-white-green
(YREF L Loiiieens vevios s 160K T brown-green—yellow
CERIE o erwampmnae L BE  ussscevausesy = brbwn—black—green
(Y R2T  svvapevanvwssrsss TR e 1 g r+e0e. Orange-white-pgreen
C3BEE soawienmimiass P T I =T orange-white-green
CHREET o sesee s BOK R RS R e green-blus-orange
YRR v v e A 270K i i . . red-violet-yellow
(YR2D ipnens e R IB0KE. e v v+ 444 bTOWD~-green-yellow
(YR30 ... iiiiiiiianns BEE  cawwan R .« Ereen=blue-crange
CEBRIY s s cees 210K LL.iiiiie ..., o Ped-violot-yellow
(Y BIZ saumsswrassa ve e 1B0K B R . brown-green-yellow
0 s IBOK ssswnmeneas ++...brown-green-yellow
()R34 ........ v S s 56K IR i o0 . green-blue-orange
()R35 ...... R R 270K ...eieennn ++1 0 cTed=-violet-yellow

[ 106 - = e A — 270K sivinn R AR A R red-violet-yellow
N T .+« 160K B TR AT o b brown-green-yallow
() BB suvwaswwsasms v DO b e ++ « Green-blue-orange
13 B39 cusavnse. veversas LOOK B R +++» . brown~-green-yellow
() R40 I LB0K  Loeisavnia vo 42 s DTOWN-green-yellow
(YBAL  sosnanmns A 56K PR SRR s ik « . + Ereen-blue-orange
CF B sssmpsvnmasiges s e ve+...green-bluc-orange
() R43 N A 180K ...... R brown-green-yellow
() Ra4 150K A brown-green-yellow
(YBRAG Luiseonaars s vaer. DBK e . «green-blue-orange
() R46 ........ S 1| e + 44420 green-blue-orange
£ PAT  ovevnesnsas wwws i DRI T +«» +green-bhlue-orange
(YB48 ........ e e B6K . seauenwes vea ... green=blue-orange
(YBR48 ... ichae o K ... ++++s . brown-black-orange
(YR50 ....... T K ................brown-black-orange
(})R31 .,... presesenennJIK T brown-black-orange
() R52 B e ] brown-black-orange
() BBE sawimisnena veenes IOOK T Ll .. brown-green-yellow
{) Rot . .mnce. A 150K e ¢+ » o oprOWD-green-yellow
() 355 ....... G R L 11— T, brown-green-yellow
() R,‘EG R Ty 150K L., B S brown-green-yellow
6 7 680 o s v ws wii vis im s niene blue-grey-brown

L NBO. sonsimmrnenisien ve0 10K e .+ « brown-black~orange
() RE9 seiiiwsnsns enines A7 OB 0o vens vonv s syellow-violet-black
) BED winaeenn v v W e 1000 ohm . ..... 5 L S brown-black-red



DESIGNATION VALUE
(VBRBL .vivinnrannnenens 10K
FEEEY s suns 10K
(3 R63 .unas st et o DO
T ——
(VBB .vvvvvvvnnineea.s 10K
VIBHE omsensriceness 10K
(YRBT vvrerennnnn I,
LI HBE -wocssonn T
[YBBE suwusunissassaniss TE
(IR0 vvrivenrivnrnnnns 10K
TS .
T SR can 1DE
{3 B3 ... s AT
{YBRPE opovmsewauwssnpsin 10K
N L PR . 10K
(YRT6 tivvvnrnranns vves 10K
LY SO |
% 2 R "
(YRTE trrvvrerennnnnnns WK
K S,
D% WL i e itore 10K
A g R
{YBRB3 vrvuvenerienres.s 4700
YR camrmmmrasivnes . 4700
B 10K
PYERRE wirieseri e AIDY
(SR seenswrvssyasnnnac ST00
{YRBB .evievrrennanna.s B2K
S 1 P 100K
L R E—— .. 680K
£) BOL covius s i BOR
(JR92 rvrvrvrnseneenss B2K
10 O wavsmmvensnrnens TR
(YR .evvevvnrnana.... 88K
BT TTC—— 680K
(YRI6 eeivervnniennasss 10K
()R8 ...... L
D LEBY i srwinninnn albisionio MR
LT RO i s i o o R

() Using seven (7) pleces of excess wire clipped during resistor installation,
form and install the seven wire jumpers indicated by the solid lines in fig-

COLOR CODE A-B-C
s e eonvaseressas.DTOWn-black-orange

R R K brown-black-orange
SO +« . brown-black-orange
......... e o 00 s Drown-black-orange

cessnnsassassss s Drown-black-orange
verssereesassss s brown-black-orange
B R brown-black~orange
......... « + s » »a s brown-black-orange

essnsaneenses s brown-black-orange

cussssnraessess s brown-black-orange

R N brown-black-orange
CEREE S SR . . brown-black-orange
........ v+ o000 s broOwn-black-orange

susssssasessssssbrown-black-orange
taearssnsessessbrOWD-black-orange
o « + «» . brown=-black-orange
......... « +2 s 00« Drown-black-orange
tavasrsasesesss . DrOWn-black-orange
veveruresaneass . Drown-black-orange

SR A a1 vassbrown-black-orange

ssennssaaessaes s brown-black-orange
S sk A (e e e Jyellow=violet-red

seasssanesesessyollow=violet-red
teessnsnraenesyellow-violet-red

vrseseessssesssbrown-black-orange
cesasievirsenssyellow-violet-red
cesernersrsansyellow-viclet-red
essssnsessansss grey-red-orange
ssseraaesansess s brown=black-yellow
tessansennaeesa.Dlue-grey-yellow
ciesaseessenssssblue-gray-orange

sesersiernnans s grey-red-orange

cterssenssasesesbrown-black-yellow
vrssssanes e blue-grey-orange
sisvessanseensssblue-grey-yellow
s sassssaqaesnessbrown-black-orange

cuaswsassnasss.Tod-red-red

..... seassesssssTed-red-red
sensresasass s blue-grey-yellow

ure 1 and printed on the circuit board.

Inatall the ceramic disk capacitors, Without exception the values will be marked

on the body of the part,

DESIGNATION VALUE

CPER v «o. 500 pf.

TN E o veess .01 mid,

YL cinsns weeereens .01 mfd,

CICAT ooppmpcinssiy .05 mfd,

(VIS s imevn s ve. .01 mfd,

(B E ot T crernwess o DLnfd,

(3C20 vvvvrrevnnnnnns .01 mfd. ceramic disk capacitor
3 1 D «. .01 mfd.

Up to this point all components have been non-polarized -and either lead could be
placed in either of the holes provided without affecting operation of the unit, Elee-
trolytic capacitors are polarized and must be mounted so that the "+ lead of the
capacitor goes through the "+" hole in the circuit board., In the event that the "'-"
lead rather than the "+'* lead of the capacitor is marked, it is to go through the
unmarked hole in the circuit board, Note that the operating voltage (v.) specified
for a capacitor is the minimum acceptable rating. Capacitors supplied with speci-
fic kits may have a higher voltage rating than that specified and may be used de-
spite this difference without affecting performance of the unit. For example: a
100 mfd. 25 v. capacitor may be used in place of a 100 mfd. 10 v. eapacifor.

Meunt the following electrolytic capacitors and solder them in place. Their values,
voltage rating and polarization are marked on the body of the part.

DESCRIPTION

DESIGNATION

(103 it .. 10 mfd, 15 v,
i T erssss 100 mfd, 15 v.
()Ccs ... RSB i 100 mfd. 15 v.
PN s 33 mid, 15 v,
IFCE e imvmevss vres 33 mid, 15 v,
LYCR  cvwpvaeni. vesee. 33 mid, 15 v,
[ T 33 mfd. 15 v,
(Y CXL svnumswsnnnnsines 33 mfd, 15 v.
(Y BLS wrpmsmmeamms v 33 mid. 15 v, electrolytic capacitor
()C13 ......... ssesssa. 33 mid, 15 v,
()ycu4 ..... sreessenss. 33 mid. 15 v,
LY ELE seisnssamainoemse 100 mid, 15 v.
VEE mnmnng .. 100 mfd, 15v.
(1C28 .ivivrrnnnenes.2.2mfd. L0V,
(I8 cossmenas ereesn.. 100 mfd, 15 v,
(V€26 .....civvvveee... 33 mid, 15 v,

Install the diodes. Being semiconductor devices, dicdes are heat sensitive and
may be damaged if exposed to too much heat for too long, To be safe; heat gink
each diode as it is being soldered into place by grasping the lead with a pair of
heedlenose pliers at a point between the diode itself and the cireuit board connec—
tion.

DESIGNATION TYPE NO.

3 o LR . IN914

5 1 I veiees INOL4 :

6 2o S S, verers INB14 diode



DESIGNATION TYPE NO,

UM s i e 1N914
(T 5 |- SOOI ... ING14
{IDB L iivreveraasine. . INO14
WADE sesmarmeiisrsio sy NI
B D semnosssie e 1N914
I 1T o - QR S 1N914
(I)DL0 oy iveeennenes,. INOL4
T2 5 1 I () )
' I 2.2 - S 18914
CEAE e 1N914
8 10 1 I &, I
{()Db15 ....... wevansens . INS14

Install the integrated circuits. Note that a properly oriented integrated circuit
will have a square notch or dimple at one end of the case which aligns with the
semicircular degignation printed on the circuit board, Use extreme care when
installing integrated circuits., Like other semiconductors, they are heai sensi-
tive and should not be exposed to high heat for extended periods of time. Make
gure the integrated circuit is properly oriented prior to soldering it in place, as
these units cannot be removed without destroying them,

NOTE: ICl, IC2 and IC3 in this kit are MOS units, which means they are extra
sensitive to static electricity. When installing these units, ohserve the following
precautions, Do not wear syathetic materials such as nylon or rayon., Immedi-
ately before installing the IC's, touch a cold water pipe or other source of gogg,
ground, Also touch the soldering iron tip to a grounded point, After all statlg
has been discharged, remove the MOS IC from it's holder, insert into the ofrd it
board, and solder into place. Aveld excesslve motion during this installation to
keep static buildup fo a minimum, Most manufacturers now are installing static
discharge paths in the IC itself, but we recommend following these precautions
for added safety.

DESIGNATION TYPE NO,

(FIEL  sowanvaveaiie vs a0 50240 Top Octave Generator

) 0 1 . 4001 Quad Nor Gate

(0 1 L €2 SO ——— ++ . 4001 Quad Nor Gate :
(YIC4  tuivvvsnresenssss LMB900 or CA3401 Quad Norton Amp

O)ICs ...... veesseessss LM3900 or CA3401 Quad Norton Amp
Install the trimmer potentiometer.

PESIGNATION. VALUE

() BT o cnsavcavunsneanes J0K {rimmer potentiometer

() Prepare a 4-inch length of the insulated
wire as follows, Strip 1/4-inch of the Q{
insulation from each end of the wire,
Twist the individual inner strands of wire tightly together, and "tin' the
exposed strande by melting a small amount of solder into the strands.
Insert one end of this wire at point "A". Solder this connection.

()} Insert the free end of the above wire at point "C". Solder,

() In a similar manner, prepare ancther 4-inch length of the insulated wire.
Insert one end of this wire at point "B'", Solder.

() Insert the frée end of the above wire at point "D'. Solder,

() Locate the 3-foot length of coaxial cable terminating in molded RCA type
phono connectors, Cut this cable into two equal 18-inch lengths.

() Prepare both lengths of the above cable by stripping away 3/4-inch of the
outer insulating sleeve to expose the shielding wire. Twist the shielding
wire strands together and tin them. When tinned, cut away 1/2-inch of the
shield so that only a stub 1/4-inch remains. Strip t/4-inch of the In-
sulation from the inner conductor and twist and tin the exposed strands,

{) Insert the inner conductor of one of the
previously prepared lengths of coax into
point ""E on the circuit board and solder,

{) Insert the shield wire of the above cable into .
the adjacent hole labeled "%" and solder, REMOVE /2 TINNED SH'E_'-D
() Insert the inner conductor of the remaining length of the coax cable into point
© "F" and solder.

() Insert the shield wire of the above cable into the adjacent hole labeled e ar
and solder.

THIS COMPLETES ASSEMBLY. Your chord egg is now fully hatched.

USING THE CHORD EGG

The Chord EGG is a lot easier io use than a radic, there are no bothersome deci-
sions on what station to listen to. It's better than telev:.s:.on because you get to
make up your own pictures.

PLUGGING IN

The output chords supplied with the EGG terminate in RCA type phone plugs which
are compatible with most hi-fi and stereo amplifiers. We recommend that you use
the ubiquitous "auxiliary" inputs found on most amplifiers, though if these are for

 some reason not available other inputs such as "tuner™ will work with the poss1b11-

ity that the high signal level from the EGG will produce distoriion.

If the EGG is golng to be used in mono rather than stereo, there are two possible
ways to go. Either use only one of the two output lines provided - which one does
not matter - or tie points "E™ and "F" of the EGG board together and use them as
a single output.

The effect of the EGG is by far more spectacular when experienced through head-
phones rather than speakers, With 'phones you get the full panning and phasing
effects.



CHANGES YOU CAN MAKE!
But don't shy away from using the EGG with speakers. It makes a great background, P

fo conversations, ’ If you don't like your EGG just like it is, here are changes you can make to achieve

different effects.

POWER

The EGG is deaigned to operate from a nominal 12 volt DC supply and we recom-
mend that such a supply be realized by series connecting § "AA" or "C" size flash-
light cells.

The EGG will operate on as little as 9 volts, but its hefty 40 ma, typical current
drain will exhaust the average 9v, "transitor” baftery in short order. Also, low
operating voltages manifest themselves as an increase in the percentage of the time
that the circuitry is completely silent,

The high limit on supply voltage is 18 volts. Above this level there is the danger
of destroying some of the integrated circults. Higher supply voltages than the 12
volts recommended will also tend to decrease the prominence of single notes that
would otherwise be accentuated during the EGG's random pattern generation,

When power is first applied to the EGG, you should immediately hear a swelling
chord from the amplifiers speakers or headphones. After a second or so the chord
will begin to tindergo subtle changes as slngle notes from the chord spelling come
and go in prominence. On the order of 20 seconds after the power ig applied the
first chord change should oceur, If it occurs during a period in which the EGG is
producing a full chord, this change will be heard ag an ingtantaneous key change,

Ii the EGG happens to be in a silent period, thé change may not be at all noticeable.

From the time of the first chord change, the operation of the circuitry is for all
practical purposes unpredictable,

TONE TRIMMER

The EGG's only operating control ig the trimmer resistor R97 which is an adjust-
ment of the control veltage required to change the parameters of the two filters,
The setting of this control is personal preference and should be guided by these
facta: :

At the extreme counter-clockwise rotation of the control {as viewed from the near-
est edge of the circuit board) the filters are at their highest frequency setting and
are undergoing the maximum change poseible.

While it may seem contradictory, the panning effect will become less noticeable
as the control is rotated in a CCW direction. At some point between the extremes
of the coritrols rotation will be a point which 1s most pleasing to you for both it's
panning and filtering characteristics,

EFFECT

CHANGE

SIDE EFFECTS

Increase prominence
of single notes within
chord structure

R57-Lower values (down
to 100 ohms) increase
single note prominence.
Higher valueg (3. 3K max)
make chord structure
prominent.

Lower resistor values
lower total output signal
level; produce greater
apparent filter noise.

Completely silent
too much/not encugh

R53 - Ro6-Lower values
make EGG completely si-
lent a smaller percentage
of the time, 1 meg max,
47K min,

Lower values make single
notes less prominent,

Pitch change

R2-Increasing (100K max)
lowers pitch; decreasing
(2. 2K min) raises pitch,

Pogsible voltage instability,
clock may stop at low values.

More filter action

R38 &R92-Lower values
(27K min) produce great-
er filter changes; higher
values (680K max) pro-
duce less,

Filter tends to "'ring" at
higher frequencies.

Altered random time
constants

{See design analysis)
Capacitors C5-C16, R3,
R7, R11, R15, R19, R25,
R100

Astables may "lock" to one
anothar, ’

Different chords

Everything

Possible nervous collapse,

‘DESIGN ANALYSIS

At first glance at the schematic of the CHORD EGG (figure 1) may be a little in-
timidating. But, like most things technical, it's only a collection of simple things.
To illustrate this we'll divide the EGG into seven simple things and analyze each
individually. These will be: 1) Tone Generator, 2} Chord Randomizer, 3) Chord
Decoder, 4) Note Randomizer, 5) Control Voltage Suraming Matrix, 6) Voltage
Controlled Attenuators and 7) Voltage Controlled Filters.




Tone Generator - The tone generator portion of the EGG comprises two gates
from a CMOS quad NOR package (IC-2 a & b) configured as an astable multivi-
brator with a frequency of approximately 250kHz, This clock frequency is appliec(
to the input of IC-1, 2 50240 type top-octave generator, which in turn produces

at its 13 outpute a complete octave (plus one note) of equally tempered musical
pitches. The frequency of the astable is determined by the R2/C1 time constant
while C4 and C2 provide high frequency by-passing on the supply lines of IC-1 &

2, Electrolytic capacitor C3 provides low frequency by-passing on the supply to
the top-octave generator.

Chord Randomizer - Essential to the operation of the chord randomizer is a cir-
cuit used extensively in this project, a long period agtsble multivibrator. The
astable built from IC-4a is typical of all of them; R6 is a biasing resistor, R3
provides positive feedback for hysterisis, R4 converts the voltage appearing a-
cross the timing capacitor C5 to a current that the amplifier can work with and
R3 sets the time required for C5 to charge to the threshold voltages established
by the rest of the components. Two of these circuits are built up from 2 of the

4 ainplifier stages in a single LM-3900 quad current differencing amplifier pack-
age (IC-4a and IC~4b). Periods of these two astables are about 15 and 25 seconds
respectively and naturally (since their periods are different) they run asynchron-
ously. We can think of the outputs of these two circuits as representing the 4
states of a 2 bit binary humber which drives the 2 to 4 decoder consisting of the
6 NOR gates IC-2¢ & d and IC-3a & d.

When the two 2synchronous astables are combined with the 2 to 4 decoder we come
up with a circuit that selects one of four lines in a pseudo-random pattern and raises
that cne line to a high state while leaving the other three cutput lines low. All four,
lines go to the:

Chord Decoder ~ where they select one of four possible chord structures. Each
note output that we are going to use from the top-octave divider immediately con-
nects to a diede (D5 - D12). The diodes are used as switches that allow the notes
needed for a particular chord to pass while blocking the un-used notes. If, for
example, the F chord is selected, diodes D5, D7 and D9 are forward biased by
the voltage applied to resistors R64 — R66 and positive excursions of the square
waves provided by the top-octave chip on the F, A and C lines can pass. Because
the remainder of the resistors in the chord decoder matrix-terminate at ground
(either directly or through the 2 to 4 decoder), the remainder of the diodes are
reverge biased and block the un~used outputs of IC-1, Resistors RE1 - ‘R87-are
provided to compensate for the fact that while some lines in the chord decoder
have a single selecting resistor attached to it others have two or three, Without
these compensating resistors, lines that connect to a single selecting resistor -
would have a significantly higher signal level than the rest. T e, BT

Resistors R73 - R80 serve to passively mix the selected notes onto three of the
four audio busses which are in turn connected to the:

Voltage Controlled Attenuators - We need a separate audio buss for each note be-
cause we don't want the chord to rise and fall in volume as an entity, but rather
we want the individual notes that spell the chord to, themselves, rise and fall in-
dependently of one another, The voltage controlled attenuators work in essential-
ly the same manner as did the switching diodes in the chord decoder with one im-—
portant exception. Instead of being bizsed on with a constant voltage, all mixed

- 10

to a single output, they are controlled by a pseudo-randomly time varying vol-
tage whose source we will investigate momentarily. As the time-varying control
voltages applied to R45 - R48 increase, the point at which the diodes clamp also
increases thereby increasing the amplitude of the square wave on that line,

Contrel voltages for the attenuators begin their existance in the:

Note Randomizer - which is in all important aspects identical to the guts of the

chord randomizer., The differences are that instead of 2 astables we have 4 (all
amplifiers of IC-5) and these astables have shorter periods (in the 5 to 10 second
range) than the previous examples. The conversion of binary data that these as-
tables represent to a smoothly varying control voliage is handled by the:

Control Voltage Summing Matrix — R27 - R44 and integrating capacitors C11 - C16,
A total of six control voltages, 4 for VCA's and 2 for VCF's are produced by this
matrix and all six are the result of charging and discharging a capacitor through
one of three resistors which may be either at the positive supply voltage or ground
depending on the states of the astables; for example, C11 charges and discharges
through resistors R27, R28 and R29. The important thing to notice here, is that
of the four voltages produced for the VCA's, each is unique because the outputs of
the 4 astables are combined three at a time in the matrix, The two voltages that
will be applied to the filter are not unique becsause of the combinations of astable
outputs that produce them but are unigue because of the resistor values used in t_he
matrix, An R-ZR ladder could have been used a= the basis of this matrix but would
have been significantly more cumbersome without producting significantly better
results,

The circuitry, as described to this point, is interesting; chords are randomly
selecied and individual notes randomly accentuated. But, if we stop here, we
have a device with a definlie "Gardens of Eternal Peace™ guality to it. Morti-
cians love it but thoses of us interested in more light hearted applications would
be less than enchanted.

There are still two stages of current differencing amp left over and we can make
the transition from dirge to delight by turning them into:

Voltage Conlrolled Filters - of the bridged T, band-pass type. These filters are
tuned by putting diodes D13 and D14 into the circuit topology at positions ordinar-
ily occupied by a frequency determining resistor. By changing the DC current
flow through these diedes we can change their AC impedance and consequently the
tuning of the filter, Note that these diodes terminate at a point (the junction of
R26 and R97) that is removed from ground. The tuning voltage applied to the fil-
ters must exceed this offset voltage before the tuning will change,

The outputs of these two filters are the stereo outputs of the EGG and the subile
differences in the center frequency and attenuation of the filters provide the appa-
rent motion of the device in the sterco field, Ii is interesting to note while listen~
ing to the EGG the number of times that the apparent motion is not constrained to
the horizontai plane.

n
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Figure 1 - Schematic
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