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T  H G O B G R H G I M S Y  S T  G M

“ Let me overturn a 
myth here—this is 
the greatest drum box 
for sound and 
programmability.. ..”

Stewart Copeland 
(The Police)
Melody Maker 
June 18,1983

“ The system inspires 
creativity and 
experimentation on 
every level.”

David Sancious 
May 27,1983

“ In truth,these 
three little boxes 
(DMX, DSX & OB-8) 
will do far more than 
we yet know howto 
make use of musically.

Jim Aikin
Keyboard/ April 1983

"There’s no other way 
to record a symphony 
by yourse lf....”

Sting (The Police) 
Musician/June 1983

“ The interface with 
the DSX exponentially 
enlarges the 
possibilities of 
what I can do.”

Jeff Lorber 
Obernotes/Fall 1982

OBGRHGM
eieCTRONICS.INC.
Some things are better than others

2 2 5 0 So Barrington Avt. 
Los Angeles. CA 9 0 0 6 4

DX Digital 
Drum Machine 
$1395.00
Suggested retail

DMX Digital 
Drum Machine 
$2895.00
Suggested retail

DSX Digital 
Polyphonic 
Sequencer 
$1995.00
Suggested retail

OB-8 Polyphonic 
Programmable 
Synthesizer 
$4395.00
Suggested retail

700 Professional 
Stereo
Power Amplifier 
$895.00 
Suggested retail
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W IND PLAYERS 
VOCALISTS

You can use your own  
instrument or voice to 

control any standard synthesizer, 
with more expressiveness than 

a keyboard.

\W A flM  in
THE GENTLE ELECTRIC 
PITCH AND ENVELOPE 

FOLLOWER

Write for our free detailed 
brochure, patch diagrams, 

and application notes.

Also ava ilab le  os m odules fo r A rie s  and 
S erge  synthesizers, o r as c ircu it boards  • 
fo r custqrh systems. Dealers inquiries 

w e lcom e.

gentle electric
W  Dept P

P.O. Box 132, Delta, CO 81416 
(303) 874-7171

EXPERIMENT WITH
EKx Series
EXPONENTIAL 

MODULE CARDS
EKx 10 ADSR

envelope generator with exponential control 
of Attack, Decay and Release times over a 
guaranteed .002 to 20 second range. No control 
voltaqe feed-throuqh.. $24.95 plus $2 postage

EKx 20 VCF
with exponential control of pole frequency 
over a 10 octave range. Jumper programmable 
for 24 dB/Oct. LP, HP, BP or A ll Pass response. 
Voltage controlled resonance. Low noise, 86 dB 
below max. output. $26.95 l$2.00!

EKx 30 DUAL VCA
low noise, low d istortion, wide bandwidth, low 
control voltage feedthrough. Both exponential 
and linear control voltage Inputs simultaneously 
available........$24.95 1$2.00|

EKx 40 FULL FEATURE VCO
Full feature VCO with ramp, triangle and 

; voltage controlled pulse. Exponential control 
of frequency over accurate and stable 
100,000:1 range. Linear FM Input and hard and 
soft sync........$29.95 I$2.OOI

Each k it features the Curtis Electromusic 
I.C . 's  to implement a fu ll function 
Voltage Controlled Card. All connections are 
brought to the card edge in a configuration 
compatible with Molex or 22 pin .156 center 
edge connectors.

RBiA Electronics, Inc.
1020 W. W ils h ire  , O k lahom a C ity , O K  73116 - (405)843-9626

PENULTIMATE TO ULTIMATE COMPRES­
SOR: CORRECTIONS AND MODIFICATIONS

I  included a couple o f  e r rors  
in the schematic fo r  the P e n u l t i ­
mate Compressor; sorry i f  I  caused 
any anguish. Here are the co r r e c ­
t ions  :

1. Change the v a l u e  o f  R18, 
R19 to  10k.

2. Add a 10k r e s i s t o r  be­
tween p in  7 o f  the NE572 and C l l ,  
C12.

3. Take f ou r  10 Meg r e s i s ­
tors ,  and connect one each to  pins 
2, 4, 14, and 12 o f  the NE572.
Connect  the  o t h e r  ends o f  the 
r e s i s t o r s  to  the p o s i t i v e  supply. 
Th is  adds a s m a l l  b i a s  c u r r e n t  
which causes the com pressor  to 
t u r n  on o n l y  a f t e r  an i n p u t  
th r e s h o l d  i s  reached.  The com­
p r e s s o r  then a c t s  l i k e  a u n i t y  
g a in  a m p l i f i e r  when th e r e  i s  no 
input s i gna l  and d ram at i ca l l y  r e ­
duces noise.

4. Ano the r  m o d i f i c a t i o n  i s
to  change C20, 21 f rom 10 uF to  
4.7 uF. I  made an e r r o n e o u s  
statement that these caps contro l  
the s u s t a i n ,  thus i m p l y i n g  that  
l a r g e r  caps g i v e  more s u s t a in .  
This is  not the case. These capa­
c i t o r s  con tro l  the r e l ease  t ime o f  
the g a in  r e d u c t i o n  a c t i o n  o f  the 
compressor on s igna l  peaks. A 4.7 
uF capac i tor  g ives f a s t e r  response 
and a more " n a t u r a l "  sound. (Ed. 
not e :  Many o f  you have asked
about the p o l a r i t y  o f  these parts.  
The + end o f  C20, C21, C22, and 
C23 connec t  to  the 572, w h i l e  the 
-  end connec ts  to  the ou tboard  op 
amp outputs . )

5. There  i s  a typo  in  F i g .  
3; C33 should be 5 uF, not  2.2 pF 
as shown. A lso,  C33 is  not l i s t e d  
on the parts l i s t .

6. I f  you want an output  
l e v e l  con tr o l ,  rep lace  R34 wi th a 
10k po t ,  and connect  the w i p e r  o f  
the pot to the output jack.

7. You can a l s o  change the
5534's c ompensat ion  caps f rom 22 
pF to  10 pF; t h i s  g i v e s  b e t t e r  
high f requency response and higher 
s l e w  r a t e .  I f  you have prob l ems 
w i t h  o s c i l l a t i o n  or s q u e a l s ,  go 
back to  22 pF.

With these m od i f i c a t ions ,  the 
output  n o i s e  i s  e s s e n t i a l l y  a 
t race  o f  the input noise  generated 
by A l .  A TL071 g i v e s  good p e r ­
formance, and even b e t t e r  resu l t s  
can be o b ta in e d  w i t h  an OP-15. 
P lease remember too that any wire  
t r a v e l i n g  f o r  more than 1 -  2" 
inches  between  the 572 and 5534s 
and any other  audio s igna l  must be 
s h i e l d e d .  Good s i n g l e  p o i n t  
grounding i s  a lso  very  important.

You can a lso  add output capa­
c i t o r s  to  the c r o s s o v e r  ou tputs ,  
and br ing  the crossover  outputs as 
w e l l  as the high and low frequency 
compressed outpu ts  to  the f r on t  
pane l .  You can then use the  uni t  
as a c r o s s o v e r  or to  p rocess  high 
and low f r e q u e n c i e s  s e p a r a t e l y ,  
and mix them together  fur ther  down 
the l ine .  Another p o s s i b i l i t y  is 
to  r e p l a c e  the 10 Meg b ia s  r e s i s ­
t o r s  w i t h  po ts  f o r  a v a r i a b l e  
t h r e s h o ld  c o n t r o l .  With  these 
changes,  I  th in k  th a t  a l l  in  a l l  
t h i s  d e v i c e  i s  q u i e t ,  a c cu ra t e ,  
and c l e a n - s o u n d in g  and i s  t r u l y  
the Ul t imate  Compressor.

Thomas F igue i redo
San Francisco,  CA

TR-606 SYNC?

I t  seems to me that since the 
Roland TR-606 Programmable  Drum 
Machine can sync up to  o th e r  Ro­
land u n i t s ,  you should be ab le  to 
d e r i v e  a sync output  from the TR- 
606's DIN co n n ec to r .  I f  you r e ­
c o r d e d  t h i s  on t a p e ,  then  you 
could sync the TR-606 to the c l i c k  
t r a c k  and thus s yn c h ro n i z e  o v e r ­
dubs. Th is  would h e l p  make the 
unit  much more f l e x i b l e ,  fo r  exam­
ple ,  th is  would overcome the prob­
lem o f  having the t r i g g e r  out t i ed  
up wi th the tom-toms. Does anyone 
out there know how to do this?

John Herz f e ld
Belmont, MA

John —  The main problem with 
s i m p l y  r e c o r d i n g  the c l i c k  t r a c k  
on tape is that you need to condi­
t i on  the analog s igna l  coming from

February, 19844



Robert Carlberg’s

re-view
the tape into  a n ice ,  c lean,  d i g i ­
t a l  pu ls e  c a p a b le  o f  d r i v i n g  the 
TR-606. Howeve r ,  you migh t  t r y  
record ing  the s igna l  appearing at 
p in  3 o f  the DIN c o n n e c to r .  You 
w i l l  p r o b a b l y  need some k ind o f  
comparator to shape th is  s igna l  up 
as i t  comes o f f  the  tape .  Feed 
the comparator output in to DIN pin 
3 when syncing from tape.

To sync to  ta pe ,  w i t h  the 
sync in /o ut  s w i t c h  s e t  to  i n , 
b r i n g  the RUN/STOP l i n e  ( p i n  1 o f  
the DIN c o n n e c t o r )  l ow  and then 
h igh .  The TR-606 i s  now read y  to  
r e c e i v e  t i m i n g  pu l s e s ;  run the 
tape and see  i f  i t  s t a r t s  up okay 
and syncs .  Note  th a t  you w i l l  
have to  f i d d l e  w i t h  the l e v e l  
coming o f f  the tape, the threshold 
o f  the c om para to r ,  and so on be­
f o re  you achieve r e l i a b l e  re su l ts .  
Drop Po lyphony a l i n e  to  l e t  us 
know i f  th is  works or not.

A lso ,  I  designed a sync pulse 
recording/recovery  system fo r  PAIA 
E l e c t r o n i c s  c a l l e d  the " M a s t e r  
S y n c h r o n i z e r "  ( s e e  the  Feb ru ary  
i s su e  o f  K eyboa rd ). Th i s  d e v i c e  
i n c lu d e s  a ru n/stop  output  and 
a l s o  f o l l o w s  the 24 pu ls es  per  
quarter note standard, thus making 
i t  c o m p a t i b l e  w i t h  Roland e q u i p ­
ment. Check out t h i s  a r t i c l e  f o r  
more on the s u b j e c t  o f  r e c o r d i n g  
and r e c o v e r i n g  sync t r a c k s  f rom 
tape.  S e v e r a l  p eo p le  have r e ­
p o r t ed  c o n n e c t i n g  up th e  P A I A  
"Master Syncrhonizer"  to a TR-606 
in  o r d e r  to  do e x a c t l y  what you 
d esc r ib e .

D.I.Y. SYNTH KEYBOARD

I  have been reading Polyphony 
f o r  a co up l e  o f  y e a r s  and now, as 
there have been so many synthes i ­
z e r  p r o j e c t s  p r e s e n t e d ,  I  have 
dec id ed  to  b u i l d  a s y n t h e s i z e r .  
But I don ' t  know how to  w i r e  up 
the keyboard i t s e l f  - -  t r i g g e r s ,  
v o l t age  cont ro l  outputs,  gate  v o l ­
t a g e s ,  and so on. Could you pub­
l i s h  such a p ro j e c t  in an upcoming 
issue o f  Polyphony?

A l s o ,  where can I  g e t  the 
f o l l o w i n g  I C s :  XR2209 VCO,
CEM3320 VC f i l t e r ,  CEM3330 dual  
VCA, and CEM3340 VCO? And how 
much do they cost?

Jan Erikkson
Vasteras,  Sweden

Jan —  Thomas Henry present ­
ed an e x c e l l e n t  d e s i g n  f o r  a l o w -  
cost d i g i t a l  keyboard (w i th  analog 
CV outputs  t o o )  i n  E l e c t r o n o t e s

M ich a e l  Rot her  L u s t  ( P o l y d o r  
815469-1 ) .  His f i r s t  s o l o  w i t h  
L inn  in s t e a d  o f  Jak i  on drums. 
Some n i c e  s y n t h i  v o i c i n g ,  l e s s  
g u i t a r ,  and a l i t t l e  l o w e r  key 
than usual .

Lauri  P a i s l e y  Real to Reel (cas­
s e t t e ) .  Whiney synthes izers  in 4- 
t r a c k  p a t t e r n s / t u n e s .  G iven a 
chance ,  the  i d e a s  could  go a f ew 
rounds in a l a r g e r  s t u d i o .  $4 
f rom L a u r i ,  947 James S t r e e t  #1, 
Syracuse, NY 13203.

Various Projekt E le c t ro n ic  South 
F l o r i d a  ( c a s s e t t e ) .  R e g i o n a l  
compi la t ions  r a r e l y  have any glue 
b e s i d e s  g r a v i t y  to  ho ld  them t o ­
g e t h e r ,  and t h i s  one i s  no e x c e p ­
t i o n .  I t ' s  a good s e l e c t i o n  f rom 
an a c t i v e  community in a l l  s t y le s .  
$3.50 from Sam Rosenthal,  8951 SW 
53rd St . ,  Cooper  C i t y ,  FL 33328.

Paul  Simon H e a r t s  and Bones
(Warner Bros. 23906-1). Even wi th 
a l l  h i s  su ccess ,  Simon r e t a i n s  a 
measure o f  d i s i l l u s ionm ent .  Maybe 
nobody speaks f o r  a g e n e r a t i o n ,  
but he comes c lose .

David Sanborn Backstreet (Warner 
Bros .  23906-1 ) .  An i m p r e s s i v e  
a r s e n a l  o f  keyboards  i s  l i s t e d ,  
bu t  t h e s e  f o r m u l a  t u n e s  a r e  
dominated by Marcus M i l l e r ' s  burp­
in g  bass and Sanborn's sax,  which 
sounds l i k e  someone l e t t i n g  a i r  
out o f  a b a l l o o n .

The Pern P r o i e c t  H a lo  o f  F lu x
( c a s s e t t e ) .  I t ' s  n i c e  to  know 
th a t  p eo p le  s t i l l  do the corny  
t h in g s  we a l l  d id  w i t h  our f i r s t  
4- tracks .  $5 from Rick Burgmeier, 
947 James S t r e e t  #1, Sy racuse ,  NY 
13203.

Happy the Man 3rd —  " B e t t e r  
l a t e . . . "  (Az imuth 1003).  P r o ­
g r e s s i v e  rock  o f  the f l u t e - a n d -  
s t r in g - s y n th e s i z e r  v a r i e t y .  Th i s  
was a demo made in  '79 to  a t t r a c t  
a new l a b e l  —  i t  d i d n ' t  and they  
disbanded. HTM was too s o p h is t i ­
ca t e d  f o r  a w o r ld  gone back to  
b a s i c s .  $7.95 f rom K i t  Watk ins ,  
Box 3495, A r l ing ton ,  VA 22203.

Tod Dockstader Luna Park —  Tra ­
v e l in g  Music —  Apocalypse (Owl 
6) .  These  a re  c o m p o s i t i o n s  from 
1960-1 o f  " o r g a n i z e d  sound". The 
method seems a l i t t l e  p r i m i t i v e  
a f t e r  20 y e a r s  ( t a p e  speed t r i c k s  
and a u d i o  g e n e r a t o r s ) ,  bu t  he 
r e a l l y  does c r e a t e  moods. (See 
a l s o  May/June '81 but i g n o r e  the 
l a s t  l i n e . )  $9 f rom Owl ,  PO Box 
4536, Boulder, CO 80306.

Henry Aron son /M ichae l  S t a r o b in  
K ite  ( c a sse t te ) .  Commissioned by 
the Jenni fe r  Mul ler  Dance Company, 
th is  32-minute work p i t s  an organ­
i s t  and a s y n t h e s i s t  in  a r a c e  to  
the f i n i s h .  Maybe you had to  be 
th e r e .  $7.98 f rom Henry Aronson,  
1204 Avenue 'U' Suite 1112, Brook­
l yn ,  NY 11229.
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The new Series V ' 'igital/'Analog Keyboard
Controllers from PAIA offer enough stan­
dard features and options to fill every need 

Standard featuresfrom stage to studio, 
include Pitch & Modulation Wheels, Gate 
and Re-trigger outputs, Low Note Rule 
Priority, Smooth Pratt-Read Action, Light 
weight and only 2” high.
You have your choice of:
•  37 or 61 Note Actions
•  Exponential Or Linear C.V.
• MIDI or Parallel Digital
• Mono or Poly
•  Factory Assm. or Low Cost Kits
Best of all, prices start at less than $180

call our toll-free line 
1- 800 - 654-8657

9AM  to  5PM CST MON FRI

for price & ordering details 
& get your free RAiA catalog!
Direct mail orders and inquiries to: Dept.11

HOiA Electronics, Inc.
,1020 W W ils h ire  , O k lahom a C ity . OK 73116 (405)843 9626

PLUG INTO

Pof>phon>’
FOR

ELECTRIFYING IDEAS!

DON’T  MISS AN ISSUE  
SUBSCRIBE TODAY!

( ) One year $12 US/$14 foreign 
(6 issues)

( ) Two years $22 US/$24 foreign

Name:_________________________________
Address:______________________________
C i t y :________st a t e :______z ip :_______

VISA/ Mastercharge accepted.
Card No.
Expiration datei

( signature)

Mail to:
POLYPHONY, P. 0. Box 20305 

Oklahoma c i ty ,  OK 73116

re-view
T a n g e r in e  Dream W h i t e  E a g l e  
( V i r g i n  2226);  L o g o s  ( V i r g i n  
2257);  Hyperborea ( V i r g i n  2292).  
The a r r i v a l  o f  Johannes Schmoel -  
l i n g  in  1981 seems to  have g i v e n  
the Tangs a new lease on l i f e .  He 
brought a c l a s s i c a l  t ra in ing ;  en­
couraging semi- formal  song s t ruc­
tures,  genuinely amazing program­
ming , and the taming  o f  F r o e s e ' s  
e r r a n t  g u i t a r .  Th is  i s  the h i g h ­
est vantage o f  t h e i r  careers .

Mark Isham Vapor Drawings Isham
was brassman w i th  A r t  Lande's  
forward - look ing  j a z z  group, Rubisa 
P a t r o l .  Here he s u r f a c e s  as a 
d i g i t a l  synthes is t ,  wi th only the 
occas ional  horn l in e  or j a z z  l i ck .  
This is  a su rp r i s in g l y  mature and 
assured debut, best descr ibed as a 
cross between Tangerine Dream and 
Jon H a s s e l l  (who 've  both been at 
i  t a l ong  t i m e ) .

W i l l i a m  Ackerman P a s t  L i g h t  
(Windham H i l l  1028). Windham H i l l  
i s  Ackerman's l a b e l ,  and n e a r l y  
e v e r y t h i n g  th e y ' v e  done has b a l ­
anced between New Age and v i r t u o ­
s i .  I ' v e  been a fan o f  Ackerman's 
beau t i fu l  acoust ic gui tarwork fo r  
years,  and I'm glad he has f i n a l l y  
done a few tracks wi th a Lyr icon-  
i s t  so I  can mention him here.

Jack L a n c a s t e r  Skinningrove Bay 
(Kamera 003). Lancaster ( o f  Blod- 
wyn P ig  and assoc iated  wi th  Brand 
X) p la y s  s y n t h e s i z e r s  and saxes ,  
s p e c i a l i z i n g  in  the L y r i c o n .  I t  
has a m ar ve lous  r e edy  t on e ,  much 
b e t t e r  than h is  r a t h e r  bland v o ­
ca l s .

Mark Anthony Heide New Music fo r  
Use ( D i s t a n t  Cloud 001) . Rhythm 
box construct ions  fo r  synthes izer ,  
bass ,  and a c o u s t i c  g u i t a r .  The 
s y n t h e s i z e r  sounds i n e x p e n s i v e .  
The "use" is  probably mousing. $8 
f rom PO Box 857, Homewood, IL  
60430.

Computer Music from the Outside In
(Folkways 37465). Funded by F a i r -  
l i g h t  and the Un iv e r s i ty  o f  Texas, 
t h i s  d i s c  i n t r o d u c e s  i t s e l f  as 
f ou r  "m a j o r  works"  and r e p e a t s  
such p la t i tudes  as " the only l i m i t  
i s  the i m a g i n a t i o n " .  L e t ' s  j u s t  
sa y  th e  l i m i t s  a r e n ' t  i n  the  
equipment.

P o r t  Said and Anton T ib b e  Cros­
s ings  ( c asse t te ) .  With the addi­
t i o n  o f  g u i t a r i s t  T i b b e ,  P o r t  
Said's rhythms o f  acoust ic  percus­
sion and unusual synthesis take on 
new v ib r a n c y .  $6 from 132 West 
24th St . ,  New York ,  NY 10011.

Ricky Starbuster Protosyn (cas­
s e t t e ) .  On h i s  t h i r d  tape ,  R icky  
exp lores the outer reach o f  sounds 
in  h is  P rop he t .  The s t r u c t u r e s  
va ry  f rom f r e e - f o r m  sound por ­
t r a i t s  to rhythmic patterns with a 
Drumat ix ,  and on s i d e  two he ge ts  
some i n t e n t i o n a l l y  humorous vo­
cod er .  $8.50 from P0 Box 5582, 
Madison, WI 53705.

Emera ld  Web Nocturne (For tuna 
012, c a s s e t t e ) .  F l u t e s ,  d i g i t a l  
synthes izers ,  and e l e c t r o n i c  birds 
& c r i c k e t s  i n  s l o w  m o u r n f u l  
s u i t e s .  $8.98 from P0 Box 5503, 
Berke ley,  CA 94705.

Other  Music  I n c id e n t s  Out o f
Context ( F l y i n g  F i sh  302).  The 
l i n e r  notes bemoan the d i f f i c u l t y  
o f  summar i z in g  t h e i r  music.  I f  
they can't capsul i ze  a f t e r  8 years 
o f  t r y i n g ,  what chance does a 
l o w l y  r e v i e w e r  have? I t  doesn ' t  
he lp that since th e i r  f i r s t  record 
o f  modern gamelan music ( s e e  Ju- 
ly/Aug '81) they've added a b e w i l ­
der ing array  o f  percussion instru ­
ments (dulcimer ,  marimba, me ta l l o -  
phones) and non-percussion (French 
horns, trombones, saxophones, and 
s y n t h e s i z e r s ) .
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B i l l  Ne lson  Savage Gestures fo r  
Charm's Sake (Cocteau JCM3). An 
i n s t r u m e n t a l  " m i n i - L P "  (27 min­
u t e s )  w i t h  Ne l so n  p l a y i n g  e v e r y ­
t h i n g :  s y n t h e s i z e r s ,  g u i t a r ,
bass, and drum unit.  Even wi thout 
v o c a l s ,  h i s  music i s  heat ed  and 
human.

Bunny Brune i Touch ( I n n e r  C i t y  
1102); Ivanhoe ( inner  C i t y  1162). 
Brunei makes the records one would 
have expected from Jaco Pastorius .  
They share  a s i m i l a r  s t y l e  on 
f r e t l e s s  bass, but Brunei 's w r i t ­
in g  i s  f a s t ,  d e v i o u s ,  and v e r y  
ja zzy .

Joan A rm a t ra d in g  T rack  R ecord  
(A&M 4987).  A g r e a t e s t  h i t s  com­
p i l a t i o n  in  which the unknown 
t r a ck s  o u tsh in e  the  h i t s .  I f  you 
thought A rm a t ra d in g  was j u s t  a 
ba l l adeer ,  l i s t e n  again.

K. Le im er  Im posed O rd e r  (POL 
r i c h  s y n th i  ch ords ,  m e t i c u l o u s  
t r e a t m e n t s ,  and H a s s e l l - l i k e  
rhyt hm ic  pu ls es  - -  super imposed 
o ve r  each o t h e r  l i k e  some P e t e r  
G a b r i e l  album th a t  n ev er  j e l l e d .  
There i s  no "order "  except c o i n c i ­
dence, so one assumes the t i t l e  is 
t o n g u e - in - c h e e k .  Th i s  i s  mature  
ambient music —  a l l  dressed up to 
go no p la c e .

Moebius-Plank-Neumeier Z e ro  Set  
(Sky 085).  I  had a l l  but w r i t t e n  
o f f  D i e t e r  Moebius (Aug ’ 82)  but 
prematurely.  Mani Neumeier, drum­
mer o f  Guru Guru,  p r o v i d e s  a 
rhyth mic  p l a t f o r m  f o r  s yn chro -  
son ic  s yn th i  and a s s o r t e d  w e i r d ­
ness. I t  i s absurd and en t e r t a in ­
ing.

Brian Eno Working Backwards 1983- 
1973 ( V i r g i n  EGBS-2). The p e r ­
f e c t  g i f t  fo r  someone new to this 
p l a n e t .  In c lu d e s  a l l  9 o f  h i s  
solo albums plus an unreal ised 2nd 
d isc o f  a i r p o r t  music and an EP o f  
u n f in i s h e d  p i e c e s .  N o t a b l y  m i s ­
s in g  are h i s  c o l l a b o r a t i o n s  w i t h  
F r i p p ,  Byrne and 801, and e a r l y  
Roxy Music.

Vox Popul i  Ectop lasm ies  (VP 231; 
e . p . ) .  8 s h o r t  t r a c k s  o f  Dada
synth & echoed v o c a l .  These are  
sm al l  p r o d u c t i o n s .  $4 f rom A x e l  
Kyrou,  191 Avenue Du Maine ,  75014 
Par is ,  France.

#138. W r i t e  E l e c t r o n o t e s  a t  1 
Pheasant  Lane,  I t h a c a ,  NY 14850 
f o r  i n f o r m a t i o n  on r e p r i n t s  and 
back issues.  A lso ,  PAIA E lec t ron­
i c s  makes both  3 o c t a v e  and 5 
o c t a v e  s y n t h e s i z e r  keyboard  con­
t r o l l e r  k i t s  ($188 and $289, r e s ­
p e c t i v e l y ) .  These both i n c lu d e  
p i t c h  bend and m o d u la t i o n  whee l  
c o n t r o l l e r s ;  an e x p o n e n t i a l  con­
v e r t e r  add-on ($15.95)  t r a n s l a t e s  
the s ix  b i t  d i g i t a l  output in to  an 
a n a l o g  CV c a p a b l e  o f  d r i v i n g  1 
V o l t / o c t a v e  o s c i l l a t o r s .

The C u r t i s  ch ips  you men­
t ioned are a l so  a v a i l a b l e  through 
PAIA;  a v e r a g e  c o s t  i s  about $8. 
Wr ite  PAIA f o r  fu r ther  in formation 
at 1020 West W i l s h i r e  Blvd.,  Okla­
homa C i t y ,  OK 73116. The XR2209 
i s  a v a i l a b l e  from Jameco E le c t r on ­
i c s ,  1355 Shoreway Road, Belmont, 
CA 94002 f o r  approximately $3.

SYNC OR SWIM REVISITED

g r e a t .  Now f o r  my prob lem :  I
have a d e v i c e  c a l l e d  an "A u to -  
Orchestra"  which produces rhythm,  
b a s s ,  s t r i n g ,  and o r g a n  c h o r d  
accompaniment .  I  use i t  w i t h  a 
Roland JX-3P which has prov is ions  
f o r  an e x t e r n a l  sync inpu t  to  
d r i v e  the sequencer, but the Auto- 
O r c h e s t r a  has no t r i g g e r  output .  
What can I  do?

Larry  Deneau
Stambaugh, MI 49964

L a r r y  - -  I  g e t  q u i t e  a f ew  
q u e s t i o n s  r e l a t i n g  to  s p e c i f i c  
p ieces  o f  equipment; unfortunate­
l y ,  I  can ' t  do an y th in g  w i t h o u t  a 
schematic (and even having a sche­
m a t i c  d oesn ' t  a lw ays  gua rant ee  
r e s u l t s ) .  W h i l e  I 'm f l a t t e r e d  
that you think I  know everything ,  
I  don't!  Best bet i s  to  w r i t e  the 
manufacturers invo lved  and see i f  
the y  have any s p e c i f i c  su gges ­
t i o n s .  I f  no t ,  t r y  to  g e t  your 
hands on a schematic and send me a 
photocopy ;  somet imes  I  can be o f  
h e l p ,  a l t hough  o f  course  I  can ' t  
make any promises.

I  just  re c e iv ed  my f i r s t  copy 
o f  P o l y p h o n y , and I  t h in k  i t ' s
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BY PROFESSIONAL DEMAND
DDC OFFERS FREE ADVICE, PERSONAL SERVICE 
AND ONE-DAY SHIPPING OF THE FINEST MUSIC 
AND SOUND EQUIPMENT A V A IL A B L E  ANYWHERE:

g c r O L U n  i r a y n o r
K0RG pol^pusiorj 
KELSEY

T E A C  ̂ S & tunir ( m x r ) fS i

(ft)0  0 DiMa"^l|J QrtfcRE M O  T7VPCO M  'g jjg j ©YAMAHA
I I i r = f w n i = u  n n n = ^  1 w h i r l w i n d  1

p R o p h e t &  R O #  A

£KJS??"e ’ 083
(fcXaiy-^ in tersou n d
PLEASE CALL OR WRITE FOR PRICES &  ORDERING 
INFORM ATIO N -  Y O U 'LL  BE G LAD YOU DID!

D IC K S T E IN  D IS T R IB U T IN G  C O M P A N Y  
k  k  t  k  I  112 0  Q U IN C Y  PPY —S C R A N T O N , PA 1 8 5 1 0  

P H O N E  O R D E R S  W E L C O M E  (7 1 7 ) 344  746 9
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3-D Video

3-D Viewing Without Glasses

By: Dr. Maury Deutsch

i ) n e  method o f  o b t a i n i n g  t h r e e - d i m e n s i o n a l  
v i s i o n  i s  by u t i l i z i n g  two pho tog raphs  taken f rom 
s l i g h t l y  d i f f e r e n t  a n g l e s  ( c o r r e s p o n d i n g  to  the 
n a t u r a l  v i s i o n  as e x p e r i e n c e d  by each i n d i v i d u a l  
eye) , and then v iew in g  these photos through a dev ice  
arranged to superimpose the images. In three-d imen­
s iona l  motion p i c tu res ,  each eye sees a continuous 
p ic ture  shot at s l i g h t l y  d i f f e r e n t  a n g l e s  ( c o r r e s ­
ponding  to  the  n a t u r a l  v i s i o n  o f  each e y e ) .  P o l a ­
ro id  g lasses then separate the superimposed images 
on the motion p ic tur e  f i lm .

The a lternating image process: motion pictures.
Another method o f  obta in ing  three-dimens ional  v i s i o n  
invo lve s  the a l t e r n a t in g  image process.  As appl ied 
to  m o t io n  p i c t u r e s ,  i f  two  m o t i o n  p i c t u r e  cameras  
shoot a scene at s l i g h t l y  d i f f e r e n t  angles ( c o r r e s ­
ponding to the natural  v i s i o n  as exper ienced by the 
e y e s ) ,  and ar e  c o m p u t e r i z e d  so th a t  each camera 
a l t e r n a t e l y  sh oo ts  one image  o f  the  scene  and then 
leaves one frame blank (where the blank frame o f  one 
camera occurs s imultaneous ly wi th  the image o f  the 
o th e r  camera and v i c e  v e r s a ) ,  then the r e s u l t a n t  
f i lm s  w i l l  have the f o l l o w i n g  appearance:

Camera Camera 2

Image ..................   B l a n k
B la n k  .........................  Image
Image .........................  B l a n k
e t c .  e tc .

The f i lm s  o f  Camera 1 and Camera 2 may then be 
re-shot on to a s in g l e  f i l m ,  y i e l d in g :

Image o f  Camera 1 
Image o f  Camera 2 
Image o f  Camera 1 

e t c .

The images  o f  Camera 1 ( r e p r e s e n t i n g  the l e f t  
e y e )  t r a n s m i t  a s i m i l a r  s e n s a t i o n  t o  the  b r a i n  as

when the l e f t  eye i s  normal ly  used alone;  l ik ew is e ,  
the images o f  Camera 2 transmit a s i m i l a r  sensation 
to the brain as when the r i g h t  eye i s  normal ly  used 
a l o n e .

I t  requires  approximate ly  24 success ive images 
per second f o r  the eye  to  e x p e r i e n c e  a cont inuous 
p i c t u r e .  I t  i s  t h e r e f o r e  n e c e s s a r y  that  Cameras 1 
and 2 photograph the same scene but at approximately 
48 frames per second. The composite f i l m  o f  Cameras 
1 and 2 i s  a l s o  p r o j e c t e d  at 48 f rames per  second. 
T h i s  i s  n e c e s s a r y  f o r  the b r a i n  to  e x p e r i e n c e  the 
images o f  Cameras 1 and 2 as e x i s t i n g  simul taneously 
and c o n t i n u o u s l y .  The above w i l l  r e s u l t  in  t h r e e -  
dimensional motion p ic tures  without g lasses ,  regard­
l e s s  o f  whe ther  you use two s e p a r a t e  cameras or  a 
s in g l e  camera p r o j e c t in g  the composite f i lm .  The 3- 
D e f f e c t  w i l l  not  be l o s t  i f  v i e w e d  w i t h  one eye 
only.

The a l t e r n a t in g  image process : t e le v i s io n .
Taped or f i lm ed  t e l e v i s i o n  programs can u t i l i z e  the 
same t e ch n iqu es  d e s c r i b e d  above; " l i v e "  t e l e v i s i o n  
shows r e q u i r e  the s im u l t a n eo u s  use o f  t w i n  t e l e ­
v i s i o n  t r a n s m i t t e r s .  These  are placed at s l i g h t l y  
d i f f e r e n t  a n g l e s  w i t h  r e s p e c t  t o  the scene  be in g  
shot ( corresponding  to the natural  v i s i o n  as exp er i ­
enced by both eyes) .  These t ransm it te rs  need to be 
synchronized in such a manner that each t ransmit ter  
a l t e r n a t e l y  t ransmits  the scanned scene to the v i ew ­
ing audience. When approximately 48 o f  these images 
per  second ( a l t e r n a t e l y  produced by the  t r a n s m i t ­
t e r s )  are exper ienced by the t e l e v i s i o n  audience on 
t h e i r  screens, the e f f e c t  w i l l  be that o f  3-D v i ew ­
ing.

Whi le seve ra l  methods have been proposed fo r  3- 
D v i e w i n g ,  the  a l t e r n a t i n g  image  p ro c e s s  has the 
advantage  o f  not  r e q u i r i n g  any s p e c i a l  g l a s s e s  or 
v i d e o  p layb ack  equipment .  V id e o  i s  a r a p i d l y  de­
v e lop ing  ar t  form; ho pe fu l l y  th is  a r t i c l e  w i l l  in­
sp i r e  you to develop i t  even fur ther.
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PLAY DRUMS AND GUITAR-AT 
THG SAME TIM E?

Yes!! with Electro-Harmonix’ 
new INSTANT REPLAY you 
can accent your playing with 
any sound under the sun.

Glass breaking, a chord or lick 
from a guitar or synth, real 
handclaps, vocal sounds like 
burps, yells or singing-ANY 
sound that can be picked up by 
a microphone, produced by a 
guitar or other electronic 
instrument or transferred from 
tape!!

Push a button on the INSTANT 
REPLAY, a red LED comes on 
and you’re ready to record.
You can now input up 
to 2 seconds

of any sound you want into the 
unit’s digital memory. That same 
sound can then be instantly 
replayed by hitting the external 
drum pad that comes with the 
INSTANT REPLAY. The pad is 
touch-sensitive, so a harder beat 
produces a louder sound, and 
the pitch of the sound can be 
transposed if you like-m ake 
your voice sound like Darth 
Vader or The Chipmunks! A 
continuously looping replay of the 
sound is also possible, providing 
an opportunity for sequenced or 
metronomic effects.

The INSTANT REPLAY isn’t 
limited just to drummers. 
Guitarists and keyboard players 
can trigger the replay with a tap 
of the hand or foot, INSTANTLY 
generating the creative, unique 
sounds that have been stored in 
the unit.

The INSTANT REPLAY,
available at leading music stores 
throughout the world, gives you 
access to sounds and effects 
previously obtainable only on the 
Fairlight or Emulator, but at a 
small fraction of their cost. It 
comes with all necessary 
hardware to mount on Roto-Tom 

and most brands of 
cymbal stands.

ELECTRO HARMONIX

The Best Sounding Effects In The World!! 27 West 23rd St. •  NYC, NY 10010 •  (212) 741-1770



NE572
Noise Reduction 

Unit

By: Ron Oberholtzer

S i n c e  i t s  i n c e p t i o n ,  th e  
e l e c t r o n i c s  industry has a c t i v e l y  
p u r s u e d  c i r c u i t s  t h a t  r e d u c e  
noise.  Whi le go ing  from the tube, 
t o  th e  t r a n s i s t o r ,  t o  t o d a y ' s  
in te gr a ted  c i r c u i t s  has helped to 
g r e a t l y  r e d u c e  n o i s e ,  s e v e r a l  
p i e c e s  o f  hardware  ar e  a v a i l a b l e  
to  g i v e  th a t  l a s t  b i t  o f  n o i s e  
r e d u c t i o n  n e c e s s a r y  to  g r e a t l y  
im prove  audio  p e r f o rm a n c e .  Th i s  
a r t i c l e  w i l l  c o v e r  a s i m p l e  com­
pander system, which is  one o f  the 
more popular types o f  no ise  reduc­
t ion  hardware now a v a i l ab l e .

W h i l e  c o m p a r a t i v e l y  new to  
the audi o  i n d u s t r y ,  companders 
have been used f o r  many y e a r s  in  
the telephone industry to upgrade 
te lecommunicat ions  c i r c u i t s .  We 
owe a g r e a t  debt  to  S i g n e t i c s  f o r  
m an u fa c tu r in g  the NE570/571 and 
NE572 s e r i e s  o f  ch ips  th a t  make 
companders easy to bu i ld  by ev e ry ­
one. The NE572 o f f e r s  the b es t  
p e r fo rm an ce  o f  the s e r i e s ,  i s  
r e a d i l y  a v a i l a b l e  at a reasonable 
p r i c e ,  and i s  easy  to  use.

Basic  system. The word 'com­
pander'  i s  a c o m b in a t i o n  o f  the 
words compressor and expander. By 
co m p re s s in g  the  dynamic ran ge  o f  
the audi o  s i g n a l ,  p r o c e s s i n g  ( o r  
r e c o r d i n g )  the compressed  s i g n a l  
through a n o i s y  chan ne l ,  and then

expan d ing  the  s i g n a l ' s  dynamic 
range  on p la y b a c k ,  i t  i s  p o s s i b l e  
t o  a c h i e v e  a v e r y  n o t i c e a b l e  im­
provement in the noise l e v e l .  The 
compander descr ibed  in th i s  a r t i ­
c l e  can g iv e  a dynamic range o f  up 
t o  109 dB, w i t h  v e r y  l i t t l e  d i s ­
t o r t i o n  produced by the compander. 
S im p le  companders g i v e  good r e ­
s u l t s  a t  r e a s o n a b l e  c o s t ,  but 
th ose  l o o k i n g  f o r  the  v e r y  b e s t  
r e s u l t s  should s p l i t  the aud io  
i n t o  s e v e r a l  f r e q u e n c y  bands and 
compand each band separate ly .  Un­
fo r t una te l y ,  mult i -band noise r e ­
duct ion systems are qu i te  compl i ­
cated to design and bui ld ,  so th is  
a r t i c l e  w i l l  concentrate on bu i ld ­
ing  a s ingle-band compander s u i t ­
a b l e  f o r  use w i t h  h i - f i  s ys te m s ,  
s i gna l  processors,  and m u l t i - t r a c k  
r e c o r d e r s .

Compander l o g ic .  The NE572 
chip contains two separate systems 
which can be wired to provide e i ­
ther two compressors,  two expand- 
o r s ,  or  one com presso r  and one 
expander. Good in te rna l  f i l t e r i n g  
a l l ows  f o r  operat ion  from a stan­
dard, s i n g l e - v o l t a g e  power supply. 
Cross ta lk  i s  almost unmeasurable.

B as i c  f u n c t i o n s  depend on a 
g a i n  c e l l  ( &  g;  s e e  f i g u r e  1, 
which shows a block diagram o f  the 
NE572). The gain c e l l  adjusts the

amount o f  gain (or  a ttenuat ion )  in 
an exte rna l  op amp to compress (or  
expand) the dynamic l e v e l  o f  the 
aud io  s i g n a l .  S u i t a b l e  c o n t r o l  
v o l t a g e s  to  the g a in  c e l l  are 
p r o v i d e d  by (1 )  a r e c t i f i e r  us ing  
an op amp, ( 2 )  a d i o d e ,  (3 )  two 
t r a n s is t o r s ,  and (4) three current 
sou rces .  A second s e t  o f  c u r r e n t  
sources d r i ves  a bu f f e r  system to 
prov ide  smooth vo l t a g e  cont ro l  to 
the  g a in  c e l l .  A r e g u l a t e d  power 
supply promotes s t a b l e  o p e r a t i o n  
f rom the  c o m p l e t e  system.  The 
b l o c k  d iagram a l s o  shows how to  
p r o v i d e  e x t e r n a l  c o n t r o l  o f  the 
a t t a c k  (p in s  4, 12) and r e l e a s e  
(p in s  2, 14) t im e s .  P ins  6 and 10 
prov ide  an accurate ex terna l  r e f ­
e r e n c e  v o l t a g e  t o  o t h e r  com­
ponents .

Connec t ing  the g a in  c e l l  in 
the  g a in  l o o p  o f  an e x t e r n a l  op 
amp produces  a compres so r  ( s e e  
f i gu r e  2). Capacitors C13 and C14 
d e t e r m i n e  the a t t a c k  t im e ,  w h i l e  
c a p a c i t o r s  C l l  and C12 s e t  the 
r e l e a s e  t im e .  These two v a lu e s  
a re  a compromise  between f a s t e s t  
operat ion  and adding as l i t t l e  as 
p o s s i b l e  b r e a t h i n g  or  pumping to  
t h e  a u d i o  s i g n a l .  The op amp 
should be a low n o i s e  t y p e ,  such 
as the NE5534, a l t hough  o th e r  
types w i l l  do (as discussed la t e r  
in  t h i s  a r t i c l e ) .  The r e f e r e n c e  
v o l t a g e  outputs (pins 6, 10) dr iv e  
the ( + )  inp uts  o f  the c o r r e s p o n d ­
i n g  op amps ( IC 1 A  and IC 1 B ) .  
Zener Diodes D1-D4 clamp any out­
put t r a n s i e n t  peaks to  be l ow  6 
V o l t s .

For  the expander  f u n c t i o n ,  
the  g a in  c e l l  i s  in  s e r i e s  w i t h  
the audio input and an op amp (see 
f i g u r e  3) .  To in s u re  th a t  the 
g a in  c e l l  i s  f ed  f rom a cons tan t  
output impedance, a uni ty gain op 
amp s u p p l i e s  the aud io  s i g n a l  to  
the g a in  c e l l  and the r e c t i f i e r  
sy s tem ( IC4A and IC4B in  f i g u r e  
3). Capac itors C23 and C24 de te r ­
mine the a t t a c k  t im e  and c a p a c i ­
t o r s  C25 and C26 s e t  the r e l e a s e  
t im e .  Op amps IC3A through IC3D 
should be high q u a l i ty ,  low noise 
t y p e s .

System Log ic .  For a s t e r e o  
sys tem i t  i s  d e s i r a b l e  t o  use one 
NE572 f o r  both  compress ors  and 
another NE572 f o r  both expanders .  
The dual  compressor  c i r c u i t  i n ­
cludes a dual op amp (one fo r  each 
channel ) ,  whi le  the dual expander 
c i r c u i t  i n c l u d e s  a quad op amp 
( tw o  op amps f o r  each ch anne l ) .  
(Ed. no te :  I t  may be p r e f e r a b l e  
to  b u i l d  a compressor  and i t s
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m atc h ing  expander  from one ch ip ,  
s ince the c h a r a c t e r i s t i c s  o f  both 
sect ions  would be c l o s e l y  matched 
and th is  would probably r e su l t  in 
b e t t e r  t r a c k i n g . )

The compressor  output  would 
f e e d  a s i g n a l  p r o c e s s o r ,  d e l a y  
l i n e ,  tape channel, or other noisy 
c i r c u i t .  Wi th  tap e ,  a l l  s i g n a l  
l e v e l s  a re  w e l l  above the tape  
noise  " f l o o r "  but a lso  w e l l  below 
the over load threshold o f  the tape 
r e c o r d e r .  On tape  p layback ,  the 
expander  doub le s  the  dB l e v e l  o f  
a l l  s i g n a l s  o v e r  a nomina l  0 dB 
and n e g a t i v e l y  doubles  ( h a l v e s )  
a l l  s i g n a l s  under 0 dB. The r e ­
su l t  i s  a v i r t u a l l y  n o i s e - f r e e  109 
dB d y n a m ic  o u t p u t  r a n g e .  Of 
course, the l ess  noisy  the o r i g i n ­
a l  s i g n a l ,  the more d ram at ic  the 
r esu l t s  o f  the noise  reduction.

C o n s t r u c t i o n .  I b u i l t  the 
compander and power supply in to  an 
8"W X 3.5"H X 5.25"D meta l  case 
from Radio Shack, wi th a l l  compan­
dor components mounted on a Radio 
Shack experimenter ' s  PC board. I t  
took  a b i t  o f  p l a n n in g  to  squeeze  
every th ing  in to  the box, but even­
tu a l l y  i t  a l l  f i t  wi th  some space 
to  spare .

The e x p e r i m e n t e r ' s  PC board 
has 45 rows o f  f i v e  interconnected 
h o l e s  on both s i d e s  o f  a c e n t e r  
i s l a n d .  A s tandard  DIP soc ke t  
f i t s  th e  c e n t e r  i s l a n d  s p a c e ,  
g i v in g  four a d d i t i o n a l  c o n n e c t i o n  
p o in t s  f o r  each so ck e t  pin.  A 
ground s t r i p  runs along each s ide 
o f  the board.  I  used an LM353 
dual  b i f e t  f o r  the  compresso r  op 
amps, but the TL072, TL082, and 
TL092 op amps w i l l  a lso  work (w ith 
the TL072 cont r ibut ing  the lowest  
n o i s e ) .  For  the expander  I  used 
an LM324 to  p r o v i d e  the r e q u i r e d  
four op amps simply because I  had 
one a v a i l a b l e ;  a TL074, TL084, or 
TL094 would a lso  be su i tab le ,  with 
the TL074 c o n t r i b u t i n g  the l east .  
(However ,  i f  you s u b s t i t u t e  op 
amps a lw ays  check the p inout  o f  
any s u b s t i t u t e  op amp b e f o r e  you 
s t a r t  w i r i n g . )  The b o a r d  was 
mounted on the case  bot t om us ing  
#4/40 s c r e w s ,  n u t s ,  and 1/8"  
space rs .

The power supp ly  ( f i g u r e  4)  
was assembled  on o n e - h a l f  o f  a 
Rad io  Shack dual  IC board (R.S. 
s t o c k  # 2 7 6 - 1 5 9 ) .  The 24 V o l t  
c e n t e r - t a p p e d  power  t r a n s f o r m e r  
was mounted d i r e c t l y  on the base 
o f  th e  c a s e .  The  f r o n t  p a n e l  
i n c l u d e s  the power o n / o f f  s w i t c h
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and LED " p o w e r  on"  i n d i c a t o r  
l i g h t .  Eight  RCA phono type jacks 
were mounted on the rear  panel f o r  
audio  i n t e r c o n n e c t i o n s ,  w h i l e  a 
th ree - lu g  termina l  s t r i p  provided 
interconnect ions  fo r  power and the 
LED in d ic a to r  l i g h t .

Conclusion/Acknowledgement.
Try  t h i s  c i r c u i t  w i t h  your  tape  
r e c o r d e r ,  and you w i l l  be s u r ­
p r i s e d  by the  w id e  dynamic ran ge  
and v i r t u a l l y  n o i s e - f r e e  o p e r a ­
t i o n .  For an o th e r  s u r p r i s e ,  t r y  
the com pre ss o r  by i t s e l f  w i t h  
audio  s i g n a l s  or m u s i c a l  i n s t r u ­
ments!  Remember,  though,  th a t  
t h i s  i s  the  s i m p l e s t  p o s s i b l e  
d e s i g n  - -  so i f  you l i k e  t o  e x ­
p e r im en t  w i t h  v a r i a t i o n s  on t h i s  
b a s i c  c i r c u i t ,  go r i g h t  ahead. 
S p l i t t i n g  the s igna l  in to  d i f f e r ­
ent channe ls  v i a  f i l t e r i n g  w i l l  
improve  o p e r a t i o n ,  but e x p e c t  to  
spend some t ime g e t t i n g  the f i l t e r  
values just  r i gh t .

NE572, which i n c i d e n t a l l y  a re  a 
w e a l t h  o f  i n f o r m a t i o n  on the de­
s i g n  and p rop e r  a p p l i c a t i o n  o f  
t h i s  chip.

Parts L is t

Res is tor s  (5% to lerance ,  1/4 Watt )
RI ,  R2, R13-16, R19, R20 100k
R3-6 10k
R7, R8, R21, R22 18k
R9, R10, R23, R24 lk
R I 1, R12, R17, R18 3.3k
R25 4.7k

Capacitors (35V or g r ea te r WV)

Cl ,  C2, C7, C8, C9, CIO,
C15-C22, C27, C28 2.2 uF
C3, C4 0.1 uF
C5, C6, C l l ,  C12, C25, C26 >
C31, C32 10 uF
C13, C14, C23, C24 1 uF
C29, C30 1000 uF

Semiconductors

D1-D4 
D5 -D8 
LED1 
IC1
IC2, IC4
IC3

1N746 3V Zener diode 
1N4001 power diode 
LED
LM353 (see t e x t )  
NE572
LM324 (see  t e x t )

Mechanical parts 
J1-J8 RCA phono jack
SI SPST t og g le  switch
T1 24V CT t ransformer
IC5 7812 +12V regu la tor
IC6 7912 -12V regu la tor
Misc. Cabinet (R.S.  #270-

274),  c i r c u i t  board 
(R.S.  #276-170),  dual 
IC board (R.S.  #276- 
159)

Other  p a r t s  sou rces :  The NE572,
TL072, and TL074 are  a v a i l a b l e  
from PGS E l ec t r on i cs  (Route 25 — 
Box 304, T e r r e  Haute , IN 47802) 
and Jam eco  E l e c t r o n i c s  (1355 
S h o r e w a y  Roa d ,  B e l m o n t ,  CA 
94002).

Ackn ow ledgem ent :  The c i r -
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PRODUCT
REVIEW: Korg EPS-1

By: Bill Rhodes
Somebody has f i n a l l y  d e c id e d  th a t  a s t r i n g  

syn th/e l ec t r ic  piano keyboard should be longer than 
the normal  54 or so keys found on t y p i c a l  d e s i g n s :  
The Korg  E l e c t r i c  P iano  Spr in gs  ensemble  ( r e t a i l  
p r i c e ,  $1595) f e a t u r e s  a f u l l  76 n o te  keyboard .  
S inc e  s t r i n g  (and p ia n o )  sounds depend so much on 
v o i c in g  and r e g i s t r a t i o n ,  i t  seems only natural  that 
a keyboard  should e x i s t  which accommodates  these  
needs.

As with  most e le c t r o n i c  pianos,  the "a cous t i c "  
p iano  sounds o f  the  EPS-1 ar e  adequat e  but n o t h in g  
phenomenal.  B es id es  two " a c o u s t i c "  t y p e  p iano  
sounds on the instrument,  there  are two "Rhodes" or 
"W u r l i t z e r "  type s e t t in gs ,  and two c lav ichord/harp-  
sichord type s e t t in gs .  The h a r p s i c h o r d  sounds are  
very nice ,  but then again, these sounds have always 
been f a i r l y  easy  to  s y n t h e s i z e .  The p iano s e c t i o n  
o f  the keyboard has a three band equa l i z e r ,  a sepa­
rat e  volume co n tr o l ,  a touch s e n s i t i v i t y  (dynamics) 
c o n t r o l ,  and a " p r e s e n c e "  c o n t r o l .  Th i s  p u s h -p u l l  
contro l  vo ic es  the piano wi th  d i f f e r e n t  degrees o f  
in t ens i t y ;  thus, the piano can take on a " f ea thered "  
(muted)  to ne ,  or have more b i t e .  The touch s e n s i ­
t i v i t y  works r a t h e r  w e l l  and i s  a d j u s t a b l e ,  but o f  
course i t  i s  not an exact dup l ic a t i on  o f  the acous­
t i c  ac t ion  o f  a rea l  piano.

A unique  s t e r e o  chorus and t r e m o l o  c i r c u i t  
c o n t r o l s  both the  e l e c t r o n i c  and " a c o u s t i c "  p iano  
sounds on the EPS-1. The chorus  f u n c t i o n  g i v e s  a 
p leas ing  dimension to the o v e r a l l  sound o f  the e l e c ­
t r o n i c  p iano ,  e s p e c i a l l y  when mixed t o g e t h e r  w i t h  
the s t r i n g s .  The t r e m o l o  causes the  sound o f  the 
piano to bounce back and fo r t h  between the r i g h t  and 
l e f t  s ide o f  the s t ereo  output and g ives  a wonderful  
sense o f  spac io u sn ess .  The EPS-1 a l s o  i n c l u d e s  a 
damper peda l ;  t h i s  works the  damper o f  the  p iano ,  
and can a l s o  c o n t r o l  the r e l e a s e  o f  the s t r i n g  
s e c t i o n . _______

The EPS-1 p o l y p h o n i c  s t r i n g  s e c t i o n  i s  v e r y  
a u t h e n t i c ,  and does not  have the  r e e d y  or  h e a v i l y  
chorused " r o b o t i c "  sound o f  some o t h e r  s t r i n g  
machines.  I t  i s  g r e a t  f o r  c l a s s i c a l  r o ck ,  neo ­
c l a s s i c a l  music ,  or  any a p p l i c a t i o n  r e q u i r i n g  a 
h i g h l y  "human" sound. There  a re  no r e g i s t r a t i o n  
s w i t c h e s  on the EPS-1, but h a v in g  the l o n g e r  ke y ­
board helps compensate f o r  this .  The o v e r a l l  sound 
o f  the s t r ings  can be equal ized  wi th  bass and t r eb le  
c o n t r o l s ;  w h i l e  some p e o p l e  m ight  c om p la in  that  
there is no midrange cont ro l ,  you can always add an 
outboard  p a r a m e t r i c  i f  n e c e s s a r y .  The EPS-1 a l s o  
includes at tack  and r e le ase  contr o ls ;  however, there 
i s  no de-chorusing con t ro l ,  nor i s  there an "anima­
t ion "  (chorus i n t e n s i t y )  con t ro l ,  so the s t r ings  are 
b a s i c a l l y  a preset  sound. A d d i t i o n a l l y ,  the s t r in g  
and piano sect ions  o f  the instrument include inde­
pendent volume cont ro ls  and o n - o f f  swi tches  so that 
you can e a s i l y  balance these two sect ions .

The o v e r a l l  sound o f  the s t r in g s * ,  the a b i l i t y  
to  v o i c e  s t r i n g  p a r t s  o v e r  a much l a r g e r  keyboard 
area,  and the s t ereo  a b i l i t i e s  o f  the EPS-1 make i t  
q u i t e  an in s t ru m en t .  The top  o f  the keyboard  is  
f l a t  so you can e a s i l y  s t a c k  o t h e r  in s t ru m e n ts  on 
top  o f  i t .  There  i s  a s l i d i n g  p i t c h  t r an sp ose  
swi tch ( f o r  those who can't t ranspose ),  a n ice wood 
c a b i n e t ,  and c l e a t s  f o r  the AC cord so th a t  any 
extra  length can be taken up ( i f  you've ever t r ipped 
ov e r  a s l a c k  AC cor d ,  t h i s  i s  a f e a t u r e  to  a ppre ­
c i a t e ) .  The p r i c e  i s  a l i t t l e  s t e e p ,  but you are  
g e t t i n g  good sound f o r  your money. While there seem 
to  be tons  o f  s t r i n g  u n i t s  a v a i l a b l e  on the market  
these  days ,  I  f e e l  th a t  the EPS-1 i s  one o f  the 
b e s t .

*  L i s t e n  to  "They F a l l  From The S k i e s " ,  the t h i r d  
t rack  o f  my "Key Essen t i a l s "  album; the s t r in gs  and 
harpsichord were recorded using the EPS-1.
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Music Software Review

Commodore-64 CBM-64

How would  you l i k e  a t h r e e -  
vo ic e  minimoog customized wi th a 
n i n e - o c t a v e  d i g i t a l  . sequencer —  
f o r  $600? I  ca n ' t  g i v e  you the 
name o f  a s t o re  f o r  that deal ,  but 
some home computers —  notably the 
Commodore 64 ( o r  CBM—64) —  can 
come c l o s e .  A t a r i  and M a t t e l  
o f f e r  music and sound g e n e r a t o r s  
in  t h e i r  new computers  as w e l l ,  
but so f a r  the  CBM-64 seems to  
have the most f l e x i b l e  f ea tures o f  
any synthesizer/home computer com­
b i n a t i o n .  For  thos e  who ar e  not  
f a m i l i a r  w i t h  t h i s  machine ,  the 
CBM-64 in c l u d e s  64k o f  RAM and a 
6510 CPU. The 6510 is  Commodore's 
p r o p r i e t a r y  6502 ( t h e  same CPU 
used in  the  A pp le  and F r a n k l i n  
computers),  and I  think the Commo­
dore  64 i s  ' e v e r y  b y t e '  as good as 
the Apple. You can add-on 'smart'  
d i s c  d r i v e s ,  and u n l i k e  the A pp l e  
(wh ich  r e q u i r e s  e x t r a  o s c i l l a t o r  
boards to make meaningful  no ises ) ,  
the CBM-64's b u i l t - i n  "Sound I n ­
t e r f a c e  D e v i c e "  (S ID )  c h ip  l e t s  
you make nea t  sounds r i g h t  out  o f  
the box. Best  o f  a l l ,  the CBM-64 
is the cheapest 64k home computer 
th a t  i s  a l s o  s u i t a b l e  f o r  ' s e r i ­
ous'  a p p l i c a t i o n s .

The A p r i l  '83 i s s u e  o f  P o l y ­
phony in c l u d e s  a com prehens iv e  
a r t i c l e  on the SID chip's capab i l ­
i t i e s ;  o b t a i n  i t  and read James 
L i s o w s k i ' s  w e l l - w r i t t e n  descr ip ­
t i o n  o f  i t s  o p e r a t i o n .  W h i l e  the 
s o f t w a r e  r e v i e w e d  here  makes i t  
e a s y  t o  a c c e s s  th e  SID c h i p ' s  
f u n c t i o n s ,  knowing  what goes on 
i n s i d e  makes c o n c e p t u a l i z i n g  
sounds eas ie r  —  much the same way 
th a t  g r o w in g  up on modular  Moogs 
and ARPs makes i t  e a s i e r  f o r  us 
p r e - d i g i t a l  d in osau rs  t o  program 
the new breed o f  machine. F igure  
1 i s  a s i m p l i f i e d  block diagram o f  
SID's inner workings,  a long wi th a 
min imoog  b l o c k  d iagram f o r  com­
parison.

Unfor tunate ly ,  Commodore did 
not prov ide simple  sound commands 
in  the b u i l t - i n  Kerna l  BASIC, so 
you need music i n t e r p r e t e r s  (pro­
gramming t o o l s  which work w i t h  
BASIC or machine language).  These 
l e t  you t a l k  to  the computer  in  
s i m p l e ,  m u s i c i a n - o r i e n t e d  com­
mands, ra ther  than having to POKE 
numer ic  v a lu e s  i n t o  what seems 
l i k e  an e n d l e s s  s e r i e s  o f  r e g i s ­
ters .  Music i n t e r p r e t e r s  are ab­
s o l u t e l y  n e c e s s a r y  t o  p r e s e r v e  
o n e ' s  m u s i c a l  s a n i t y ;  i t  i s  a 
use ful  exe r c i s e  to t r y  programming

some o f  the sound examples  i n ­
c luded  in  the CBM — 64's owner ' s  
manual some e v e n in g  j u s t  to  see  
b ow absurd POKEing a r a f t  o f  v a l ­
ues in to  memory l oc a t io ns  can be. 
Mind you, the na t i v e  approach can 
be good f o r  c e r t a in  'sound i n s t a l ­
l a t io n '  events where a simple idea 
mutates through randomized values,  
but to  a c t u a l l y  r e a l i z e  a s e r i a l  
or t r i o  chamber music composi t ion 
is  p r e t t y  c lo se  to imposs ible.

T h i s  r e v i e w  c o v e r s  t h r e e  
so f tware  packages: Music Machine 
and Music  Composer , two w i d e l y  
a v a i l a b l e  Commodore  ROM c a r ­
t r idges ;  and Synthy-64, a va i la b le  
f rom Abacus S o f t w a r e  (Box 7211, 
Grand R ap ids ,  MI , 49510).  Future  
rev iews w i l l  cover  other  so f tware ,  
such as Music Construct ion Set and 
V a n i l l a  P i l o t / P i l o t  I I . Bear in 
mind, though,  th a t  making d i r e c t  
compar isons  i s  d i f f i c u l t  s in c e  
s o f t w a r e  i s  h i g h l y  i d i o s y n c r a t i c  
in  na tu re  and i s  a lways  des i gned  
to  a s p e c i f i c  purpose i n f l u e n c e d  
by  i t s  c r e a t o r ' s  p r e f e r e n c e s .  
Comparing so f tware  i sn ' t  l i k e  com­
p a r i n g  a Les  Paul  to  a S t r a t ;  i t ' s  
l i k e  compar ing  a t rum pet ,  sax,  
w h i s t l e ,  and bassoon . . .a l  1 fo u r  
use the r e s o n a t i n g  a i r  column 
p r in c ip l e ,  but a l l  four y i e l d  very 
d i f f e r e n t  sonic r esu l t s !  Consider 
your  own needs and p r e f e r e n c e s  
be fore  buying, and sample whenever 
p o s s i b l e  p r i o r  to  purchase.  Do 
you want step programming (Synthy- 
64 )  o r  a s t a f f  w i t h  n o t e s  and 
ic ons  (Music  C o n s t r u c t i o n  Se t ) ?  
Do you want a t r a d i t i o n a l  musical 
s yn ta x  (S yn th y -6 4 )  or an abstract  
a lg o r i th m ic  approach wi th  randomi­
z a t i o n  and i n t e r a c t i v e  p o t e n t i a l  
(V a n i l l a  P i l o t /  P i l o t  I I ) ?  Remem­
b e r ,  a raw CBM-64 i s  p o t e n t i a l l y  
a l l  t h in g s  to  a l l  f o l k s ;  what you 
f e e d  i t  a f f e c t s  the r e s u l t s  and 
how much fun you have . I f  you 
don ' t  l i k e  one c o m p o s i t i o n  pack­
age ' s  approach,  w e l l ,  heck,  t r y  
anot her  u n t i l  you f i n d  one t h a t ' s  
r i g h t .

S u r p r i s i n g l y ,  I  f e e l  the  
' s t i n k e r '  o f  the  batch i s  Commo­
d o re ' s  Music Composer ROM c a r ­
t r i d g e .  U s u a l l y  ROM c a r t r i d g e s  
are a good choice  because they are 
a lm o s t  i n d e s t r u c t a b l e  and, s in c e  
they 're  programmed in machine code 
i n s t e a d  o f  BASIC, run v e r y  f a s t .  
However, the l e as t  o f  i t s  problems 
i s  th a t  i t  th inks  i t s  name i s  
MUSIC MAKER, as announced on the 
s c r e e n  when you f i r s t  run i t .  
Music Composer's d isastrous  menu- 
d r i v e n  approach (a menu a l l o w s  
choosing among a l t e r n a t i v e s  that
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u s u a l l y  l e a d  to  f u r t h e r  a l t e r n a ­
t i v e s )  i s  not  adequate  to  SID's 
demands. Songs are  w r i t t e n  in  
clumsy mumbo-jumbo code, save only 
onto  c a s s e t t e ,  and your saved 
songs (programs) cannot  be named. 
The c h o i c e s  o f  tempo are  f e w ,  and 
playback tempos seem appro x im a te  
and uneven ( I  found i t  impossible 
to  g e t  a c c u r a t e  s y n c o p a t i o n  be ­
cause the tempo is  nowhere  c l o s e  
t o  m e t ron om ic ) .  And, a s e t  o f  
"rhythms" co n tr o l l ed  by the brown 
Func t i on  keys sends s y n t h e s i z e d  
drum sound r e e l i n g  back i n t o  the 
Dark Ages .  Need th a t?  Worst  o f  
a l l ,  a t y r o  migh t  p ic k  t h i s  up 
thinking i t  would be a good i n t r o ­
d u c t i on  to  e l e c t r o n i c  mus ic ,  and 
wind up f r u s t r a t e d .  Why f i g h t  
your t o o l s ?  Yes ,  I  r e a l l y  th in k  
i t  i s  that bad, and the documenta­
t i o n  i s n ' t  too  good e i t h e r .  B e t ­
t e r  o p t i o n s  e x i s t  a t  $29.95; I

sus pec t  t h i s  i s  a qu ick  f i x  o f  
something o r i g i n a l l y  developed f o r  
the VIC-20 or PET.

A b e t t e r  c h o i c e ,  e s p e c i a l l y  
i f  your  k id  wants t o  make sound 
t o o ,  i s  the Music Machine c a r ­
t r i d g e  ($29.95 l i s t ) .  I t  g i v e s  
s w i f t  a c ces s  to a f ew SID sounds 
by conver t ing  the t y p e w r i t e r  key­
board i n t o  a p i a n o - l i k e  keyboard  
th a t  uses the "Q" through " (u p -  
arrow) "  keys, thereby spanning an 
o c t a v e  and a f i f t h .  "Q" r e p r e ­
sents the piano C and "black  keys" 
ar e  in  the d i g i t s  row above the 
l e t t e r  row.  The program a l s o  
p r o v i d e s  o c t a v e - s h i f t  and tuning  
keys. Mode, waveform, number-of-  
v o i c e s ,  and e f f e c t s  a re  s e l e c t e d  
by s t e p p i n g  through a l t e r n a t i v e s  
th a t  show on the s c r e e n  us ing  
s e v e r a l  d i f f e r e n t  keys.  As you 
p l a y ,  cut e  c o l o r e d  no te s  dash

a c r o s s  a m u s i c a l  s t a f f  o cc upy i ng  
the s c r e e n ' s  bo t tom h a l f .  W h i l e  
th is  program w i l l  NOT save compo­
s i t i o n s  or a l l ow  three-par t  p lay­
in g  ( e x c e p t  in  a d r o n e - l i k e  f a s h ­
i o n ) ,  i t ' s  a gass to  watch the 
n o te s  f l y  by on the m o n i t o r !  For 
about $30, then, you can turn your 
CBM-64 in to  a Casiotone.

Abacus S o f t w a r e ' s  Synthy-64 
i s  the  o n l y  s e r i o u s - a n d - p r o f e s -  
s i o n a l  music i n t e r p r e t e r  I  have 
s e e n  so f a r , a l t h o u g h  I 'm  s u r e  
th e r e  must be o th e r s  out th e r e  in 
hackerland somewhere ( the r e c en t l y  
i n t r o d u c e d  " M u s i C a l c "  program 
look s  v e r y  p r o m is in g  - -  Ed. ) .  I t  
was d e v e l o p e d  by one Roy Wain-  
w r i g h t ,  who may or  may not  be a 
m u s i c i an ;  w h i c h e v e r ,  he has done 
an amazing job dev is ing  a musica l­
l y  u s e f u l  s e t  o f  commands tha t  
g i v e s  f u l l  c o n t r o l  o v e r  e v e r y  
f u n c t i o n  on the  SID ch ip  —  and 
i n c l u d e s  some bonuses as w e l l .  
P r i c e  i s  $29.95 ( c a s s e t t e )  or  
$32.95 ( d i s k e t t e ) .  D i s k e t t e  i s  
p r e f e r r e d  b e c a u s e  s t o r a g e  and 
housekeeping chor es  go someth ing  
l i k e  20 t im es  f a s t e r  on a d i sk  
d r i v e ,  but i f  pri ,ce i s  a b i g  con­
s t r a i n t  no te  th a t  $300-$350 w i l l  
g e t  you s t a r t e d  w i t h  a 64, a "Da-  
t a s e t t e "  r e c o r d e r  ( casset te  s t o r ­
ag e  d e v i c e ) ,  and th e  c a s s e t t e  
v e r s i o n  o f  Synthy-64.  Throw in  
your  TV and/or home s t e r e o  or 
p o r t a b l e  tape  p l a y e r  and you ' r e  
ready to go. E i the r  vers ion  comes 
wi th an exhaust ive 39-page manual 
which explains  commands, command 
f o r m a t s ,  and takes  the n o v i c e  
through a t u t o r i a l .  Synthy-64 ' s  
s t r u c t u r e  seems ' inheren t ly  musi­
c a l '  s i n c e  i t  c o n s i d e r s  SID as a 
th re e -v o ic e  ensemble; thus, i t  i s 
p a r t i c u l a r l y  sui ted to  t h r e e - p a r t  
c o n t r a p u n t a l  compos i t i on  whether 
t o n a l ,  a t o n a l ,  or  s e r i a l .  SID's 
exo t i ca  can be used w i th in  compo­
s i t i o n s ,  but your w r i t i n g  w i l l  be 
done in a soundworld o f  beat s-per -  
minute tempo, repeats  nestable  to 
27 l e v e l s ,  r e p e a t - e x c e p t - f o r  op­
t ions ,  and convent ional  note v a l ­
ues w i t h  t i e s ,  d o t s ,  and d o u b l e ­
dots. One concession to swing: a 
! g i v e s  a t r i p l e t  t i m e  v a l u e .  
However ,  you c a n n o t  r a n d o m i z e  
pa ram e te r s  or  i n t e r a c t  w i t h  j o y ­
s t i cks  or input ports.

F u l l - s c r e e n  e d i t i n g  makes 
s c o r i n g  v e r y  s im p l e .  A ' s c o r e '  
resembles a program in For tran or 
APL; l i n e  numbers are fo l l ow ed  by 
mnemonic commands ( l e t t e r s )  and 
pa ram e te r s  (numbers ) .  To e d i t ,  
you move th e  c u r s o r  a b o u t  the  
screen and o v e r w r i t e  any er ro rs  or
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o b s o l e t e  p a r t s  u s in g  INSERT and 
DELETE commands where n e c e s s a r y .  
Move the cu rs o r  to  the  end o f  the 
l o g i c a l  l i n e ,  h i t  RETURN, and 
v o i l a ,  the score i s changed. GOTO 
and GOSUB commands are used w i th in  
a s co r e  as in  BASIC. I f  s e v e r a l  
s o n g s  a r e  g r o u p e d  w i t h i n  one 
' s c o r e '  ( i . e . ,  program)  a c e r t a i n  
s e l e c t i o n  can be c a l l e d  u s in g  a 
s im p l e  c o m b in a t i o n  o f  INPUT and 
GOTO commands at the beginning o f  
the program.  GOTO sends the p r o ­
gram to  a s p e c i f i e d  l i n e  number, 
w h i l e  GOSUB sends the program to 
and through a subroutine f o r  more 
d a t a  or  m u s i c .  (RETURN th e n  
shoots  i t  back to  the l i n e  number 
f o l l o w i n g  GOSUB.) Sounds confus­
i n g ,  bu t  i t ' s  s i m p l e ,  r e a l l y .  
Su brou t in es  can a l s o  r e s e t  sound 
p a r a m e t e r s  i n  th e  d i f f e r e n t  
vo ic es ,  change them comp le te ly ,  or 
supp ly  a r e p e a t i n g  chorus ;  a sub­
r o u t i n e  migh t  even be a s i n g l e  
compl ex  pa r t  th a t  comes up ov e r  
and o v e r  aga in .  Whereve r  you'd 
l i k e  to  r e p e a t ,  use a GOSUB to  
save s c o r i n g  t im e  and e d i t i n g .  
Usual ly a l o g i c a l  l i n e  w i l l  r ep re ­
sent  one,  two ,  or f o u r  bars  o f  
music ( cons is tency  here means less 
c o n f u s i o n ! )  and a su b ro u t in e  can 
take  as many l i n e s  as you want - -  
even more than the main rout ine .

Comments (REMarks) and screen 
tex t  manipulat ions can be inse r ted  
i n t o  the s c o r e  w i t h o u t  a f f e c t i n g  
the music.  You cannot d i s p l a y  
g r a p h i c s ,  but you can announce 
t i t l e s ,  show l y r i c s ,  or s i m i l a r  
s im p l e  t e x t .  Comments l i n e s  s e ­
parate a score in to  parts f o r  easy 
r e a d i n g  w i t h o u t  a f f e c t i n g  p l a y ­
back.

What i s  an a c t u a l  song l i k e ?  
Abacus i n c l u d e s  sample tunes  as 
the "Music-64" program. They show 
the a g i l i t y  you might develop , and 
source  l i s t i n g s  are  i n c lu d e d  in  
the” manual. One example  i l l u s ­
t r a t e s  the TRACE command, which 
d i s p l a y s  a r e a l - t i m e  pa ram e te r  
c ha r t  on sc re en ;  the v a r i o u s  num­
bers  and l e t t e r s  change, as the 
sound p l a y s .  I n i t i a l l y  i n t i m i ­
dating  to watch, the chart sped up 
my l e a r n i n g  p ro c e s s  s i n c e  I  saw 
and heard  how d i f f e r e n t  v a lu e s  
a f f e c t  the sound.

Complex p i e c e s  must be p r e ­
scored somehow on paper. You can 
RUN passages  in  e d i t  mode to  hear 
them i f  you e n j o y  w o r k in g  by e a r ,  
but in  any cas e ,  o r g a n i z a t i o n  i s  
c r i t i c a l .  I t ' s  a lm o s t  i m p o s s i b l e  
to  i m p r o v i s e  in  Synthy-64 com­
mands! Ac tua l l y ,  abs tract  sounds 
us in g  Sync, Mod, N o i s e ,  F i l t e r ,
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and so on can be ' s c u l p t e d '  in  
a lm os t - r ea l  t ime, but don't env i ­
sion  p lay ing  a synthe-sax wi th the 
p r o l i x i t y  o f  a C h a r l i e  P a r k e r  or  
J i m i  H en d r i x ,  i m p r o v i s i n g  w h i l e  
the computer 'remembers' ;  i t  a in ' t  
done here. Go MIDI.

F iv e  preset  instrument sounds 
l i v e  at  the top o f  the music memo­
r y  space ,  l i n e s  63010 to  63050. 
Use them a s - i s  or  a l t e r  them. 
" P i a n o "  i s  a d e f a u l t  sound on a l l  
three sound generators ,  and u n t i l  
you've grasped the scor ing  process 
i t ' s  b e s t  t o  s t i c k  w i t h  the p r e ­
s e t s .  L a t e r  on, you can c r e a t e  
your  own v o i c i n g s  and e d i t  them 
i n t o  a s c o r e .  S i n c e  th e  f i v e  
instruments re s ide  on the disk or 
tape  th ey  a re  n e v e r  l o s t .  Use 
them to  d e v e l o p  a p i e c e ,  and when 
y o u ' r e  s a t i s f i e d ,  g i v e  your  t r i o  
d i f f e r e n t  instruments l a t e r .  This 
saves a l o t  o f  composi t ion t ime.

Synthy-64 is intended to save 
t im e  and k e y s t r o k e s .  The whole  
shebang r e v o l v e s  around a b r i l ­
l i a n t  i d e a :  C4/8 means " p l a y  a 
'C' in  the f o u r t h  o c t a v e  f o r  an 
e i ghth-note  durat ion "  ( t empo de ­
f a u l t s  to  100 BPM but w i l l  run 
much s lower  or f a s t e r  i f  des i red ) .  
A program l in e  which reads C4/8 R 
D E R D E R p l a y s  C, D, and E 
n o t e s ,  and r e s t s  (R ) ,  a l l  i n  o c ­
t a v e  f o u r  and a l l  w i t h  an e i g h t h -  
note value.  Note that subsequent 
not es  ' i n h e r i t '  t i m i n g  and o c t a v e  
values u n t i l  changed. This saves 
many, many k e y s t r o k e s  and t y p o ­
graphica l  e r ror s ,  whi l e  compacting 
s c o r e s  and k e e p in g  them r e a d a b l e  
too .  The rhythm f rom the  bar 
above, i n c id e n t a l l y ,  i s :

}  i d  i  n  i
\ *

C R D E R D E R

S e r i a l i s t s  and chromatic im­
press i on i s t s  w i l l  l ove  the #/$/%, 
or sharp/f la t/natura l  designators .  
SGN#2 sets the key s ignature  to D- 
majo r  ( tw o  s h a rp s ) ,  to  save  even 
more k e y s t r o k i n g .  SGN can be se t  
on any sharp or  f l a t  key c e n t e r .  
M u l t ip l e  vo i ces  are des ignated by 
+ / - / L  ( E n g l i s h  pound s y m b o l ) ,  
which are though t fu l ly  grouped in 
the top r i g h t  to speed up scor ing.  
Synthy-64 w i l l  scan ahead d u r in g  
p o l y p h o n i c  p a s s a g e s  and sound 
grouped v o i c e s  as cho rds ,  or  s i ­
m u l ta ne i t i e s  in  k l a n g f a r b e n m e l o -  
d i e .  There  a re  ways to  ensure

th a t  v o i c e s  s t a y  s i l e n t  so that  
you don't have to code hundreds o f  
Rs i n t o  a s c o r e  th a t  a l t e r n a t e s  
between one and more vo ices .  Two 
chords would score out as: +C4/2 
-C3/2 LC2/2 +R -R LR +C -G 
LD#. Th is  would p l a y  t h r e e  o c ­
t a v e s  o f  C, f o l l o w e d  by a h a l f ­
n o t e  r e s t  in  a l l  t h r e e  v o i c e s ,  
f o l l o w e d  by a c h r o m a t i c  C-minor  
h a l f - n o t e  chord.  Knowing t h i s  
much you're ready to go!

The manual i s  v e r y  c l e a r  on 
t r i ck s  l i k e  repeat ,  repeat -excep t -  
f o r ,  and the l i k e ,  so I  w i l l  not 
de lve  in to  th is  fur ther .  However, 
I  would  l i k e  to  b r i e f l y  o u t l i n e  
some o f  the Advanced F ea tu res  
( v o i c e  s e t t i n g ,  m o d u la t i o n ,  f i l ­
t e r i n g ,  p o r t a m e n t o )  us ing  the 
manual's own example.

S c o r i n g  s i m p l i c i t y  i s  on l y  
h a l f  the power o f  the Synthy-64 
i n t e r p r e t e r .  The s i g n  de­
l i m i t s  a v o i c e - s e t t i n g  command. 
The manual r e f e r s  to  these  as 
' tone generator  c o n t r o l  commands' 
and I ' l l  agree that 's  the accurate 
t h i n g  t o  c a l l  'em. The tone gen­
e ra to r  parameters being con tr o l l e d  
a r e :  A t t a c k  (An) ,  Decay (Dn), 
S u s ta in  (Sn) ,  R e l e a s e  (Rn) ,  Gate 
(Gn),  P u l s e  Duty C y c l e  (Pn ) ,  Sync 
(Yn ) ,  and Waveform (Wn, where n = 
S/T/P or  a c o m b in a t i o n  f o r  Saw- 
tooth/Triang le/Pulse;  you can a lso  
s p e c i f y  N f o r  W h i t e  N o i s e ) .  
That's on each generator !  Most o f  
the  s e t t i n g s  w i l l  be ob v i ou s  to  
Polyphony readers;  Sync generates 
complex waveforms in FM synthesis;  
waveforms (except  Noise )  are mixed 
i f  more than one i s  s p e c i f i e d .  
You could, f o r  example, mix narrow 
pu ls e  and t r i a n g l e .  Making up a 
ch a r t  o f  pa ram ete r  v a lu e s  and 
ranges w i l l  help a great  deal  here 
as you i n v e n t  sounds. Even w i t h ­
o u t  such a c h a r t ,  t h o u g h ,  you 
should see that  -@WN @Q500 @D12 
@A0 @S0 @R0 @G1 t r a n s l a t e s  to 
N o i s e  w i t h  f a s t e s t  A t t a c k  ( " z e r o  
r i s e  t ime" )  and a medium Decay, no 
S o r  R, and G a t e  "On"  - -  t h i s  
g i v e s  a p e r c u s s i o n  sound. @Q500 
sets generator  #2 frequency.

One f i l t e r  s e t t i n g  w i l l  a f ­
f e c t  a l l  t h r e e  v o i c e s  s i n c e  
they ' re  e i t h e r  passing through the 
f i l t e r  o r  a rou nd  i t  (S ID  e v e n  
includes a bypass op t ion ! ) .  Voice 
th r e e  can be shut o f f  a t  the f i l ­
t e r  and rerouted  as a Mod o s c i l l a ­
tor ,  jus t  l i k e  a minimoog. V ibra­
t o ,  FM, and R ing  M o d u la t i o n  (@Mn) 
are e a s i l y  accomplished. The f i l ­
t e r  has HP, BP, and LP o p t i o n s  
which can a l s o  be combined f o r
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Vocal Basics
By: Danna Sorensen

o d d b a l l  s l o p e s .  Xn s e t s  the f r e ­
quency ( v a l u e s  are  0 to  15); Yn 
s e t s  the "Q" ( 0 - 1 5 ) ,  and Zn s e t s  
HP/LP/BP.

When chec k ing  out the ad­
vanced f e a t u r e s  (wh ich I 'm sure  
are o f  the g r e a t e s t  i n t e r e s t  to 
Po lyphony r e a d e r s ) ,  the  key word 
i s  ' p l a y ' .  Exp er im en t  w i t h  the 
examples in the manual, then wi th 
your own id eas .  See how s i n g l e  
paramete rs  can be s h i f t e d  (you 
don 't  have to  r e w r i t e  the e n t i r e  
tone generator command l i n e ) .  Go 
c ra zy !

"Okay ,"  you say,  " I ' m  s o ld .  
I ' l l  buy i t .  I sn ' t  there anything 
the m a t t e r  w i t h  i t ? "  W e l l ,  yes .  
I t  i s  v e r y  p i c k y  about s p a c in g  
between commands, and w i l l  return 
e r r o r  messages  i f  you 've  put any 
spaces in the wrong places.  When 
Synthy-64 h i t s  an er ro r ,  the music 
s t o p s ,  the t r a c e  cha r t  appears  
on scr ee n ,  and the  e r r o r  message  
prompts you to  take  ' c o r r e c t i v e  
measures '  ( h o -h o -h o ) .  A l s o ,  Syn- 
thy-64 does not provide sync in or 
o u t .  I t  w o u ld  be h e l p f u l  i f  
someone d e v i s e d  a hardware/so f t -  
ware f i x  to  a l l o w  at  l e a s t  sync -  
ou t  a t  " n "  pu 1s e s - p e r - q u a r t e r  
note. The Abacus fo lks  ind icated  
that  they  are  w o rk in g  to l i n k  a 
p a i r  o f  64 ' s  t o  a l l o w  s t e r e o  
t h r e e - p a r t  music ,  so sync can be 
done. Just don't ask your f r i e n d ­
ly  rev iewer  to exp la in  how!

A l l  th e  CBM-64 s o f t w a r e  
s tands or f a l l s  on the 5 - p in  DIN 
j a c k *  used t o  send the  audio  to  
h i - f i ,  tape ,  or a n y th in g  but a TV 
s p e a k e r .  You w o n ' t  h e a r  th e  
q u a l i t y  o f  SID's sounds w i t h o u t  
i t .  You w i l l  a l s o  hear  a C a s i o -  
l i k e  ' g r a i n i n e s s ' ,  but remember 
tha t  you ' r e  spending  $300, not  
th ree  grand.

In  sum, f o r  the bucks the 
CBM-64 can open a l o t  o f  doors f o r  
you whether  you want to  make mu­
s i c ,  process words, manage money, 
or play games. I  would recommend 
Synthy-64 fo r  the serious  composer 
and the student or beginner a l ik e .  
I  encourage  you to  t r y  i t  out ;  
soon w e ' l l  l o o k  at more mus i c ­
making s o f t w a r e  f o r  our Commo­
d ore ' s  h e l p f u l  SID.

*DIN c a b l e  so urce :  J.J. Meshna 
Inc ,  19 A l l e r t o n  St . ,  Lynn, MA 
01904. Tel .  617/595-2275 or w r i t e  
f o r  c a t a l o g .  $10.00 minimum o r ­
der .

As more musicians put togeth­
er  home s t u d i o s  and p l a y  a l l  the 
parts on th e i r  compos it ions ,  many 
p layers are acquir ing  new s k i l l s .  
G u i t a r is ts  are l e a r n in g  s y n t h e s i ­
z e r  to  f l e s h  out t h e i r  c om pos i ­
t i o n s ,  i t  s eem s  e v e r y b o d y  i s  
l earn ing  how to program e l e c t r o n i c  
drum machines, and many musicians 
ar e  open ing  up t h e i r  mouths and 
s ing ing  fo r  the f i r s t  t ime.

S i n g i n g  i s  a v e r y  n a tu r a l  
act;  just  open your mouth and push 
the a i r  out .  But,  s i n g i n g  r i g h t  
i s  a l i t t l e  more compl icated.  You 
have to  be c a r e f u l  not  to  abuse 
your  v o c a l  c o rd s ,  which can be a 
prob lem w i t h  inexp er ie nced  s ing­
ers.  I  have seen many prospec t ive  
s i n g e r s  ru in  ( o r  a t  l e a s t  v e r y  
s e r i o u s l y  damage)  t h e i r  v o i c e s  
f rom u n i n t e n t i o n a l  misuse  o f  the 
voca l  mechanism. My in t en t i on  in 
t h i s  a r t i c l e  i s  to  c l e a r  up a f ew 
m i s c o n c e p t i o n s  about s i n g i n g ,  as 
w e l l  as p r o v i d e  a g u i d e l i n e  to 
f u r t h e r  deve lo pm ent  o f  the v o i c e  
f o r  those  who want to  g e t  i n t o  
s ing ing  on a more serious  l e v e l .

G e t t i n g  s t a r t e d .  For  the be ­
g i n n i n g  s i n g e r ,  the b e s t  p l a c e  to  
s t a r t  i s  w i t h  your  p o s tu r e ;  good 
posture i s  the foundation o f  con­
t r o l l e d  breathing ,  and con t ro l l ed  
b r e a t h i n g  i s  the f o u n d a t i o n  o f  
s inging.  Hold your head comfor ta­
b l y  e r e c t ,  w i t h  your  shou ld e rs  
remaining down. Carry your chest 
comfor tab ly  high, but not too high 
—  c e r t a i n l y  not  l i k e  a s o l d i e r ' s  
posture. Keep your back s t ra i gh t .  
You can g e t  i n t o  t h i s  p o s i t i o n  by 
standing against  a w a l l ,  and mak­
in g  sure  th a t  your  body c o n t a c t s  
the w a l l  from heels  to  head.

A f t e r  becoming aware o f  your 
p o s t u r e ,  i t ' s  a good i d e a  to  be ­
come a w a r e  o f  y o u r  b r e a t h i n g .  
From a s i t t i n g  p o s i t i o n ,  l ean 
forward and place the forearms on 
the knees .  Take a s l o w ,  deep,  
n o i s e l e s s  b r e a t h  t h r o u g h  the  
mouth.  Expand th e  w a i s t l i n e  
around i t s  e n t i r e  c i r c u m f e r e n c e ,  
but do not  r a i s e  the  s h o u ld e r s .  
The musc les  you a re  u s in g  a re  the 
a b d o m i n a l  ( s t o m a c h ) ,  d o r s a l

(back),  and cos ta l  ( r i b ) .  Now s i t  
up w i t h  back s t r a i g h t  and ch es t  
h i g h ,  and r e p e a t  the b r e a t h i n g  
exe rc i se  in th is  pos i t ion .  Stand 
and p l a c e  the back o f  your  hands 
on your  r i b s  and c o n c e n t r a t e  on 
mov ing  your  hands out and in  as 
you i n h a l e  and ex h a le .  I n h a l e  
deeply;  then exhale s l o w ly  with a 
s t e a d y  h i s s i n g  sound f o r  24 
counts .  Cont inue  t o  use abdomi­
nal,  dorsa l ,  and cos ta l  muscles to 
push the a i r  out, c r ea t ing  a loud­
e r  and l o u d e r  h i s s i n g  sound. Now 
stand up wi th back s t r a i g h t ,  chest 
h i gh ,  f e e t  a p a r t ,  w i t h  one f o o t  
s l i g h t l y  in  f r o n t  o f  the o th e r .  
The weight  is  on the forward foot .  
P l a c e  hands on r i b s ,  and do the 
f o l lo w in g :

Inhale:  inhale deeply,  a l low  
the abdominal, dorsa l ,  and costa l  
muscles to expand.

Exhal e :  c o n t r a c t  ( p u l l  in )  
the abdominal, dorsa l ,  and costa l  
musc l es .  Th is  i s  your support .  
W i thou t  i t  you w i l l  have a w h i s ­
pering  tone q u a l i t y  in your vo i ce  
i n s t e a d  o f  a c l e a r  f u l l  bod i ed  
t one .

You should have a f e e l i n g  o f  
" l i f t "  f rom the abdomen upward. 
Do not r a is e  the shoulders.

Your tone  should be rounded 
by the mouth and l i p s .  L i ps  and 
tongue should  n eve r  be t en se ;  the 
j a w  s h o u l d  be l o o s e ,  and the  
tongue in a forward pos i t io n  with 
the t i p  r e s t i n g  a g a i n s t  the back 
o f  bo t to m row o f  the t e e t h .  I f  
the tongue s l i p s  back i t  w i l l  
b l o c k  the f l o w  o f  a i r  and c r e a t e  
too  much t e n s i o n  on the t h r o a t .  
C o r r e c t  tongue  p o s i t i o n i n g  w i l l  
open up the a i r  passage.

D i r e c t in g  voca l  energy. You
have a s o f t  and hard p a l a t e .  Put 
your  tongue t o  the r o o f  o f  your 
mouth and go back as f a r  as you 
can. The s o f t  t i s s u e  you f e e l  
th e r e  i s  your  s o f t  p a l a t e .  B r i ng  
your tongue f o r w a r d  a b i t  and you 
can f e e l  a hard lump. This i s the 
hard p a l a t e .

Even though we know that the 
a i r  goes down i n t o  your lungs ,  
imagine the a i r  f i l l i n g  up the top
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i s  the most c losed sound; "AY", as 
in  " a t e " ,  i s  an open sound; "OH", 
as in  " r o s e " ,  i s  an open sound; 
"AH", as in  " l a w " ,  i s  the  most 
open. A l l  vowe ls  must even tu a l ly  
be m o d i f i e d  (by chan g ing  to  more 
o f  an open "AH"  s o u n d )  as t h e  
p i t c h  g e t s  h i g h e r .  Fo r  i n s t a n c e ,  
"EE" almost always has to be modi­
f i e d  in  the  upper range .  S i n g i n g  
i t  s t r a i g h t  puts too much tension 
and s t r e s s  on your  t h r o a t ,  so i t  
c loses  up and you w i l l  not be able 
to  h i t  the  n o t e .  ( i t  a l s o  takes  
more push from the abdomen to s ing 
in  the upper ra nge . )  You m o d i f y  
the sound by d ro p p in g  the jaw and 
opening the mouth wider.

Once t h e s e  c o n c e p t s  a r e  
c l e a r l y  unders tood  and put i n t o  
p rac t i c e ,  the voca l  mechanism w i l l  
b e g i n  to  work wonders w i t h  v e r y  
l i t t l e  e f f o r t .  Don't expect  mira­
c l e s  o v e r n i g h t :  C o r r e c t  s i n g i n g  
i s  d i f f i c u l t  and takes  t i m e ,  but 
your  v o i c e  w i l l  be s t r o n g e r  and 
l a s t  much l o n g e r  than i f  i t  were  
untra ined.

Caring  fo r  the vo ice .  Your 
v o i c e  should be t r e a t e d  p r o p e r l y .  
Get p l e n t y  o f  r e s t  and e x e r c i s e ,  
do no t  scream or  b e l t ,  and do not  
t a l k ,  s in g ,  or  p r a c t i c e  when the 
t h r o a t  i s  i r r i t a t e d .  To p r e v e n t  
dry  t h r o a t ,  d r in k  at  l e a s t  s i x  
g l a s s e s  o f  w a t e r  a day. Cough or

c l e a r  the t h r o a t  as l i t t l e  as 
p o s s i b l e  —  i t  i s  much b e t t e r  to 
s i n g  the mucous o f f .  I f  you e v e r  
need s u r g e r y  such as t o n s i l l e c ­
tomy, or  o t h e r  o p e r a t i o n s  th a t  
r e q u i r e  a tube down the  t h r o a t ,  
make sure  your  d o c t o r s  know you 
a re  a s i n g e r  and must be c a r e f u l .  
Do not  o v e rw o rk  the v o i c e ;  s t op  
when the  v o i c e  b eg in s  t o  f e e l  
f a t i g u e d ,  and do not  speak on a 
p i t c h  h i g h e r  or  l o w e r  than the 
optimum one f o r  you. Many drugs 
(a lcoh o l ,  mari juana, amphetamines, 
c o f f e e ,  c o c a i n e ,  e t c . )  dehydra te  
you and are  bad f o r  the  v o i c e .  
C i g a r e t t e s ,  o f  c ourse ,  are  a l s o  
t e r r i b l e  f o r  your vo ice .

S i n g i n g  i s  fun and e x c i t i n g  
and w e l l  wor th  the e f f o r t .  Good 
luck ,  and most o f  a l l ,  have fun! 
In  c l o s i n g ,  h e r e  a re  some words 
from the great  teacher o f  ac t ing ,  
S t a n i s l a v s k i :

"Lo ve  the a r t  in  you, not you 
in  the  a r t .  A r t i s t s  o f  c o l o r s ,  
sounds, c h i s e l s ,  and words choose 
t h e i r  ar t  in order  to  communicate 
through t h e i r  works w i t h  o th e r  
people.  The inner process must be 
conveyed to  the aud ience .  The 
most im p o r t a n t  th i n g  i s  to  b u i l d  
the l i f e  o f  the human s p i r i t . "

References f o r  fur the r  study:

Monahan, Brent J e f f e r y ,  The Ar t  o f  
Singing:  a Compendium o f  Thoughts 
on S ing ing , New Jersey and London, 
1978. Scarecrow Press.

Pear l  Shinn Wormhoudt Bui ld ing the 
Voice  as an Instrument, (Oskaloosa 
Iowa, 1981)
Caruso,  E n r i c o ,  How to  S i n g , r e ­
p u b l i s h e d  in  New York ,  The Opera 
Box: o r i g i n a l l y  published in Lon­
don, The John Church Company.

Fuchs,  V i k t o r ,  The A r t  o f  S in g in g  
and Vo ice  Technique, London, John 
C a ld e r  ( P u b l i s h e r s )  Ltd.,  1963.

M i l l e r ,  Richard, Engl ish,  French, 
German and I t a l i a n  Techn iques  o f  
S i n g i n g , New J e r s e y ,  The Scare 
Crow Press.

F u n c t i o n a l  Lessons  In  S i n g i n g , 
Evan Trus l er  and Wal ter  Egret.

A lso ,  Manuel Garcia achieved fame 
as a teacher and has w r i t t e n  some 
e x c e l l e n t  books. Venard and Cof­
f i n  have done some v e r y  i n - d e p t h  
s t u d i e s  as w e l l .  T h e i r  books are 
very  h e lp fu l  i f  you r e a l l y  want to 
s tudy  the v o i c e ,  and can be found 
in  most l i b r a r i e s .  
----------------------------------------------- •

Electro-Harmonix 
Digital Delay

V
I The new Electro-Harmonix Digital Delay is the 
first offering by the newly reorganized E-H, and if 
they continue in this vein, the company will really 

* give the Japanese something to worry about.
First of all, this is the smallest long delay unit I've ever 

seen—you don’t even need a rack for it. Secondly, because it 
has such a long delay time, which can be used to store 
sounds and play them back, you have, in essence; a 
“ Fripp-in-the-Box," if you will— meaning that you can use this 
box to stimulate the tape loop effects that have made Mr. 
Robert Fripp famous, without two tape machines. Because 
you have such a long time beween the time you play and the 
time it comes around again (from eight to sixteen seconds, 
maximum), you can sound like more than one player at any 
given moment.

As a matter of fact, one of the important functions of the 
E-H digital delay line is to overdub yourself live using the 
freeze function that takes whatever is in the "circuits” at the 
time and stores it. Then it plays it back right away. So you can

dub over that part, and layer it up. The designers have included 
a click track that you can hear, but which doesn't get recorded, 
to allow you to synchronize yourself. This unit also interfaces 
to the E-H line of deluxe rhythm boxes (and perhaps to some 
others) so that you can automatically sync the repeats to the 
tempo.

The E-H Digital Delay is also capable of producing a digital 
flange, which I like a lot. In sum, there is a lot that you can do 
with this unit, and in traditional E-H fashion it is priced at a 
half or a third of any similar unit. The unit is quiet, easy to use 
and easy to stow away in a shoulderbag.

— Peter Mengaziol
March, 1983/Guitar World

elecfro-barmonix

The Digital also contains:
• DIGITAL CHORUS which cam 

be used at the SAME TIME 
as the delay and flange..

• REVERSE SWITCH-Not only 
can you lay down up to a 16 
second track, but with the 
flick of the reverse switch 
everything you played will 
instantly play BACKWARDS 
without losing a beat. And, 
you can then lay forward 
tracks on top of the 
backwards track— all while 
you’ re playing LIVE!

• 'DOUBLE SWITCH-Anything 
you lay down can play at half 
or double speed. And—you 
can lay down a normal speed 
track on top of the halved or 
double speed track—while 
you’ re playing LIVE!!

• You can sing through the 
Digital, laying down multiple 
harmonies on top of each 
other each time the unit 
passes through its 16 second 
cycle where it instantly starts 
looping at the beginning 
again— all without losing a 
beat—all while you’ re 
playing LIVE!!!

• You can invent a gigantic 
variety of unusual new sound 
effects of your own with 
combinations of settings.

Try the 16 Second Digital Delay 
at your favorite music store. If 
they don’t have it in stock, 
they can get one shipped 
within 24 hours.

Mike Matthews 
Electro-Harmonix

27 West 23rd Street 
New York, N.Y. 10010 
(212) 741-1770
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Build
A Just Intonation 

Generator

By: Vanessa Else

i r t u a l l y  a l l  o f  the music we 
hear is tuned to the even-tempered 
s c a l e .  In  f a c t ,  t h i s  s c a l e  i s  so 
common that  many p eo p l e  f o r g e t  
that a l te rn a te  sca les  ex i s t .  How­
e v e r ,  e v en - t em p ered  tu n in g  i s  a 
r e l a t i v e l y  recent  deve lopment  ( i t  
t races back to Bach's t ime, around 
1600). The rea so n i t  was d e v e l ­
oped is that other forms o f  tuning 
(such as j u s t  i n t o n a t i o n ) ,  w h i l e  
more p h y s i c a l l y  " p r e c i s e "  ( s e e  
David Doty's a r t i c l e  in the August 
1983 P o l y p h o n y , pp. 38-42 ) ,  cou ld  
not modula te  e a s i l y  f rom key to 
key.  Over many y e a r s ,  i t  was 
d i s c o v e r e d  th a t  i f  a l l  the tones 
o f  a s c a l e  had the same numer ic  
r e l a t io n s h ip  to one another —  not 
an a c o u s t i c  r e l a t i o n s h i p  to  a 
s p e c i f i c  fundamental f requency as 
i s  the case  w i t h  j u s t  i n t o n a t i o n  
—  then any tone  o f  th a t  s c a l e  
could com po s i t i on a l ly  function as 
the  f u n d a m e n t a l  a t  any t i m e .  
T h e r e f o r e ,  ev en - t em pered  ins tru ­
ments could modulate to  many d i f ­
f e r e n t  keys w i t h i n  the framework 
o f  a s in g l e  piece.

Some a c o u s t i c  i n s t r u m en ts  
produce a d i s c r e t e  set  o f  f requen­
c i e s  (w ind ins tr um ents  w i th  k e y ­
pads, f r e t t e d  s t r in g  instruments,  
p iano ,  e t c . ) .  Others  have a v i r ­
t u a l l y  i n f i n i t e  s e t  o f  p l a y a b l e  
frequenc ies between a maximum and 
minimum p o in t  s p e c i f i e d  by the 
instruments'  s i z e  (trombone, t im­
pani ,  v o i c e ,  any f r e t l e s s  s t r i n g  
instrument, e tc. ) .  Since acoustic 
i n s t ru m en ts  were  the o n l y  ones 
a va i l a b le  in Bach's era (yes,  some 
o f  you may f ind  i t  hard to imagine 
but th e r e  was a t im e  when AC c u r ­
r e n t  f l o w e d  not  f rom yonder  w a l l  
sockets ) ,  the even-tempered tuning 
o f  the d i s c r e t e  type o f  instrument 
locked almost a l l  o f  Western music 
in to  the even-tempered standard.

L u c k i l y ,  the second type  o f  
instruments described  above (those 
not c ommit t ed  to  any p a r t i c u l a r  
s c a l e )  are  abundant and d i v e r s e  
enough tha t  you could  be p l a y i n g  
in just  in tonat ion  tomorrow. You 
and your f r i ends  can pul l  out your 
c e l l o s  and v i o l i n s  and s t a r t  v i ­
brat ing  to the resonant harmonics. 
Then again, you might want to  pul l  
out your  e l e c t r o n i c  j u s t - i n t o n e d  
dev ices (such as f r e t l e s s  bass and 
s y n t h e s i z e r )  and charge  the a i r  
w i t h  some o f  those  r e d i s c o v e r e d  
resonances .  Ahhh, you say your 
s y n t h e s i z e r  o n ly  p l a y s  in  e v en -

tempered tuning? Then, JIG is for  
you.

"JIG" is an acronym fo r  Just-  
I n t o n e d - G e n e r a t o r .  Based on one 
o f  the most commonly known j u s t  
intoned sca l es ,  i t  i s  a top octave 
generator  board ( a v a i l a b l e  in k i t  
form f rom PAIA E l e c t r o n i c s )  that  
r e t r o f i t s  any 50240-based e l e c ­
t ron ic  musical  instrument to just  
in tonation ,  or can form the basis 
f o r  custom i n s t r u m e n t s .  (The  
50240 i s  an e v e n - t e m p e re d  top 
o c t a v e  d i v i d e r  ch ip  used in  many 
keyboards, includ ing  PAIA's Organ- 
tua,  S t r i n g z  & T h in g z ,  the Chord 
Egg, and Oz. For more in format ion 
on th is  chip,  see Polyphony 2/76).

The s u b j e c t  o f  j u s t  i n t o n a ­
t i o n  i s  becoming  a h o t t e r  and 
h o t t e r  i s s u e  as t e c h n o l o g y  ad­
vances and we are the re f o re  b e t t e r  
equipped to  dea l  w i t h  the com­
p l e x i t i e s  o f  m o d u la t i o n  w i t h i n  
"p ure "  tun ing  syst ems.  By the 
" p u r i t y "  o f  j u s t  in t o n e d  music ,  I  
mean that  c om b in a t i on s  o f  no te s  
which have who le  number mathe­
mat ical  r e l a t i onsh ips  to each oth­
er have fewer discordant q u a l i t i e s  
( i m p u r i t i e s )  than combinations o f  
n o te s  whose r e l a t i o n s h i p  i s  de­
f ined  by an i r r a t i o n a l  number (as 
wi th  even-tempered tuning; again, 
r e f e r  to  Dav id Doty ' s  a r t i c l e ) .  
In  o t h e r  words ,  p l a y i n g  two or 
more no te s  s i m u l t a n e o u s l y  (other 
than o c t a v e s )  in  e v e n - t e m p e r e d  
tuning w i l l  generate beat frequen­
c i e s .  Th i s  i s  because  harmonics  
are  not e v e n - t e m p e r e d ,  and the 
h i g h e r  n o t e ( s )  o f  the i n t e r v a l  i s  
l i k e l y  to  bea t  w i t h  an harmonic 
f rom the  l o w e r  n o t e ( s ) .  Some 
i n t e r v a l s  produce higher beat f r e ­

quenc i es  than o t h e r s ;  s i x t h s  and 
minor th i rds  are p a r t i c u l a r l y  no­
t i c e a b l e .  A common example o f  
th is  even-tempered discrepancy is 
known to  g u i t a r i s t s  —  t r y i n g  to  
tune a f r e t t e d  gu i tar  w ith  s t r in g  
harmon ics  w i l l  n eve r  be su c c e s s ­
f u l ,  s in c e  the a c o u s t i c a l l y  pure 
o v e r t o n e s  a re  nqt  c ohe re n t  w i th  
the f r e t t e d  tones.

Western  c u l t u r e ' s  e v e n - t e m ­
pered  sys tem,  based on the  r e l a ­
t ionship  o f  an i r r a t i o n a l  number, 
cannot avoid c r ea t i ng  a mult itude 
o f  beat f requencies wi th combina­
t i o n s  o f  one or  more n o t e s .  As 
some p eo p le  t h e o r i z e ,  t h i s  might 
be unhea l thy  to  our nervous s y s ­
tems f o r  reasons  s i m i l a r  to the 
prob l ems caused by f l u o r e s c e n t  
l i g h t :  the constant o p t ic a l  beat­
in g  ( f l u o r e s c e n t  l i g h t  i s  a con­
tinuous stream o f  l i g h t  pulses)  is 
a l l e g ed  to drain the human body o f  
en e rg y ,  and has been known on 
occasion to induce eye in fe c t ions .  
Who knows what the n e a r l y  im p e r ­
c e p t i b l e  - -  y e t  u n a vo id a b l e  - -  
b e a t i n g s  in  even- tempered tuning 
have done to the psyche o f  Western 
man? Just  i n t o n a t i o n  j u s t  might  
be a p a r t i a l  ant idote  to  the cata­
s t rophic  cacaphony o f  Western cu l ­
ture —  i f  our music becomes more 
soothing,  perhaps our cul ture w i l l  
become more peaceful  and coopera­
t i v e  as we l l .

Circuit Design: Basic  math.
The j u s t  i n t o n a t i o n  s c a l e  i s  de­
f i n e d  by a s e t  o f  r a t i o s  a l l  r e ­
l a t e d  to  a base ,  or  fundamenta l ,  
frequency. For example, the note 
r e p r e s e n t e d  by the r a t i o  3/2 is  
1.5 t imes the fundamental frequen­
cy. Our s e t  i s  a d i a t o n i c  (12

February, 1984 19



n o t e )  e xp an s  i o n  
s c a l e s  d is c u s s e d  
c 1e. The r a t i o s  
this sca le are:

1/1 16/15 9/8
45/32 3/2 8/5
2/1

o f  one o f  th e  
in  David's a r t i -  
used to  d e r i v e

6/5 5/4 4/3
5/3 9/5 15/8

The JIG c i r c u i t  s ta r t s  wi th  a 
s in g le ,  very  high frequency clock 
and sends i t  through severa l  d i f ­
f e rent  frequency d iv id e r s ;  tapping 
d i f f e r e n t  output  p o i n t s  o f  the 
c i r c u i t  provides  a co r r e c t  se t  o f  
tones .  S inc e  th e r e  i s  o n l y  one 
d r i v i n g  c l o c k  f r e q u e n c y  f o r  the 
en t i r e  block o f  d i v i d e r s ,  we want 
to f ind the lowest  number by which 
a l l  these  r a t i o s  ar e  r e l a t e d  in  
order to keep the c lock frequency 
reasonably low. That number turns 
out to be the lowest  common m u l t i ­
ple o f  the numerators o f  the above 
ra t io s .  The lowest  common m u l t i ­
p l e  o f  the numbers 2, 3, 4, 5, 6, 
8, 9, 15, 16, and 45 i s  720. Th i s  
i s  the l a r g e s t  d i v i s o r  so i t  gen­
e r a t e s  the l o w e s t  not e  o f  our 
s c a l e  —  the r o o t ,  which w e ' l l  
c a l l  Clo* Note,  however,  that the 
general  use o f  "C" in th is  a r t i c l e  
and the accompanying  d iagra ms i s  
i r r e l e v a n t  to  the f r e q u e n c y  o f  C 
in  co n tem pora ry ,  Un i t ed  S t a t e s ,  
standard, even-tempered tuning ( = 
16.35 Hz, 32.7 Hz, 65.4 Hz, 130.8 
Hz, or  261.8 Hz, e t c . ) .  In  t h i s  
d i s c u s s i o n  "C" m e r e l y  i n d i c a t e s  
the fundamental frequency, or ton­
i c ,  o f  a j u s t  s c a l e . ,

B e y o n d  s e m a n t i c s .. .  s i n c e  
w e ' r e  d i v i d i n g  the c l o c k  by 720, 
our c l o c k  f r e q u e n c y  must be 720 
t imes higher than the fundamental 
o f  our sca le because:

clock f r e q  (d iv id e d  by) 720 = 
actual Hz of tone

T h e r e f o r e  i f  we wanted the 
s c a l e ' s  fundamenta l  to  be 220 Hz 
(an o c t a v e  b e l o w  c o n c e r t  A-440 )  
our c l o c k  f r e q u e n c y  must be 158.4 
kHz (= 720 x 220).

Now that we know the value o f  
the numerator  o f  the  t r a n s f o r m  
r a t i o  ( the l e a s t  common m u l t i p l e )  
we can f i g u r e  out the d i v i s o r s  ( o f  
the c l o c k  f r e q u e n c y )  f o r  each o f  
the o t h e r  e l e v e n  tones .  R e f e r  to  
f i g u r e  1. B e c a u s e  720 i s  th e  
l e a s t  common m u l t i p l e  o f  th e  
numerators  o f  the r a t i o s  we see 
that

the given ra t io  = 720/X

“ NOTE” (RATIO X 720 1 ' 1 RESULTING DIVISOR PRIME NUMBER 
COMPONENTS

C lo X ' /  720 I -1 720 5 x 32 x 24
C5 1 16/15 X 1/  720 1-1 675 52 x 33
D l % X 1/  720 I -1 640 5 x 27
D2 l % X 1/  720 I -1 6 00 52 x 3 x 23
E l 5 / 4 X V  720 I -1 576 32 x 26
F l % X V  720 I -1 5 40 5 x 33 x 22
F “ l 45/32 X V  720 l -1 512 29
G i 3/ 2 X V  720 I -1 480 5 x 3 x 25
g 3 l 8/5 X 1/  720 I -1 4 50 52 x 32 x 2
A i 5/ 3 X V  720 I -1 432 3 3 x 24
A$ ! % X 1/  720 I -1 4 00 5 2 x 2 4
B I 15/18 X 1/  720 I -1 384 3 x 27
C hi ! 2/ i X 1/  720 I -1 360 5 x 32 x 23

FIG. 1: BASIC MATH FOR DIVIDER NETWORK

X = 720/ratio

where X i s  the  r e s u l t i n g  c l o c k  
d i v i s o r  r e q u i r e d  to  o b t a i n  each 
not e .  Once we have our s e t  o f

d i v i s o r s ,  we break them into  the i r  
p r im e  numer ic  components which 
e a s i l y  t rans la te  in to  a network o f  
d i v id e r s  ( see f i g u r e  2).
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Since a l l  just  scales  are not 
created equal,  f i g u r e  3 shows the 
mathematics and block diagram fo r  
an a l t e r n a t e ,  s e v e n - t o n e  P y th a ­
gorean s c a l e  ( d e s c r i b e d  in  Dav id 
Doty ' s  a r t i c l e ) .  There  ar e  many 
d i f f e r e n t  p o s s i b l e  s c a l e s ,  so i f  
you f u l l y  understand the procedure 
o f  using d i v i d er s  to create  scales  
f rom a h igh  f r e q u e n c y  c l o c k ,  you 
w i l l  be a b le  to  d e s i g n  your  own 
top  o c t a v e  d i v i d e r  d e r i v e d  f rom 
your f a v o r i t e  s c a l e .  In  case  you 
would l i k e  to  e x p e r im e n t  w i t h  
other just sca les ,  those in f i gu re  
4 were a lso  provided by David Doty 
(no te  that  our JIG s c a l e  i s  the 
same as #2) .  His comments were ,  
" I  am not c e r t a i n  ( t h e s e )  are  the 
best ones a v a i la b le ,  although thev 
may w e l l  be. The p o s s i b i l i t i e s  
are  enormous and, in  any case ,  
what makes a good sca le  i s  as much 
in  the h e a r i n g  as in  the numbers. 
#1 has the l o w e s t  numbers o f  any 
7 - l i m i t  ch rom at i c  I  have found. 
#2 i s  a 5 l i m i t  s c a l e  w i t h  the 
maximum number o f  c o n s o n a n t  
t r i a d s .  Th i s  i s  what many t h e o ­
r i s t s  consider the proper form for  
a ch rom at ic  s c a l e .  #3 i s  0MJ12, 
the 12 tone  v e r s i o n  o f  our (O the r  
M u s i c ' s )  c u r r e n t  s c a l e ,  and the 
one we would probably p r e f e r  on a 
keyboard .  Not e  th a t  i t  d i f f e r s  
f rom #1 by on l y  1 note  (D ), but 
that  t h i s  one no te  r a i s e s  the 
d i v i s o r  by a f a c t o r  o f  3. #4, the 
" I n v e r s e  H e l i x "  has the l o w e s t  
d i v i s o r s  o f  a l l ,  but d e f i n i t e l y  
f a l l s  in to  the category o f  e x o t ic  
s c a l e s ;  not someth ing  th a t  you 
cou ld  s u b s t i t u t e  f o r  a normal  
ch rom at ic  s c a l e  w i t h o u t  b i z z a r e  
r e s u l t s . "

‘NOTE” I RATIO X

lo RESULTING DIVISOR PRIME NUMBER 
COMPONENTS

C lo 1% X V  972 I -1 972 3 5 x 22
D 1 % X /  972 l -1 864 3 3 x 2 5
E X 1/ 972 I -1 768 3 x 28

F |4/3 X V 972 I -1 729 36
G l 3/2 X V  972 I ‘ I 6 48 34 x 23
A l 2^16 X V 972 I -1 5 76 32 x 26
B | 243/128 X y  972 I -1 512 29
C hi | 2/1 X /  972 I '1 4 86 35 x 2

Common denom inator of 9 , 8 1 , 4  , 3 , 27 & 243  = 972

FIG. 3: PROCEDURE FOR ANOTHER JUST SCALE

NOTE" RATIO DIVISOR

C|o 1/1 420

C2 2%7 405

D 1% 378

D 8 % 360

E 5/4 336

F 4/3 315

F8 7/s 330

G 3/2 280

G8 1% 270

A 5/3 252

A 8 7/4 240

B 15/8 224

Chi 2/ l 210

NOTE RATIO DIVISOR

C|o 1/1 48

C 8 12/11 44

D 8/7 42

D 8 6/s 40
E 16/13 39

F % 36
F 8 16/11 33

G 3/2 32

G8 8/s 30

A 12/7 28

A 8 1% 27

B
24/

'13 26

C hi 2/ l 24

NOTE RATIO DIVISOR

C|o V i 1260

C 8 28/27 1215

D 9/e 1120

D 8 7/6 1080
E 5/4 1008

F 4/3 9 45

F8 V s 900

G 3/2 840

G8 1% 810

A 5/3 756

A 8 7/4 720

B 1% 672

Chi 2/ l 6 30

NOTE" RATIO DIVISOR

C|o V i 720

C 8 16/15 675

D % 6 40

D 8 6 /
'5 6 00

E 5/4 576

F 4/3 540

F 8 45/32 512

G 3/  2 480

G8 % 450

A 5/3 432

A 8 9/5 4 0 0

B 1% 384

Chi V i 360

1 2  3  4

FIG. 4 : SEVERAL JUST SCALES
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Circuit design: C ircuit des­
c r i p t i o n .  R e f e r  t o  the  c i r c u i t  
diagram ( f i g u r e  5), which shows a 
cong lomerat ion o f  d iv id e r s  wi th  a 
Master Clock. These d i v i d e r s ,  as 
you migh t  su spec t  by now, a re  the 
c i r c u i t  e q u i v a l e n t s  o f  the b l o c k  
d i a g r a m  we c o n s t r u c t e d  a b o v e  
( f i g u r e  2).

We b e g i n  w i t h  th e  M a s t e r  
C lo ck ,  which i s  a 4001 (Quad 2- 
input  NOR Gat e )  CMOS ch ip  con­
f i g u r e d  to  p r o v i d e  a p u ls e  wave 
output  w i t h  an a p p ro x im a te  50% 
duty c y c l e .  The 47 pF c a p a c i t o r  
assures  an e x t r e m e l y  h i gh  c l o c k  
frequency. For lower  c lock output 
f requencies ,  use a la r g e r  capac i ­
t or .

The c l o c k  output  f e e d s  an 
o c t a v e  s e l e c t  s e c t i o n  which p r o ­
v ides  three s w i t c h - s e l e c t a b l e  oc­
t a ve  rang es .  R e s i s t o r s  RI and R2 
prov ide p ro te c t io n  fo r  the inputs 
o f  IC12and IC3; i f  these r e s i s t o r s  
l o w e r  the  c l o c k  v o l t a g e  to o  much 
( a l l  c lock  vo l t ages  must swing to 
g r e a t e r  than h a l f  the  power  sup­
p l y ) ,  l o w e r  t h e i r  v a l u e s  or s h o r t  
them out a f t e r  the  u n i t  i s  w i r e d .  
The d i v i d e r  s t a g e s  f o l l o w i n g  the 
o c t a v e  s e l e c t  s w i t c h  a re  s i m p l y  
the exact  r e a l i z a t i o n  o f  f i g u r e  2, 
the d i v i d e r  net wor k .  And h e r e ,  
fo lk s ,  w i th  th is  conc ise and sim­
ple design we have another shining  
example o f  the s i m p l i c i t y  o f  l i f e  
achieved through CMOS!

Now l e t ' s  d e l v e  i n t o  some 
s p e c i f i c  p o i n t s  o f  i n t e r e s t  r e ­
g a r d i n g  c i r c u i t  d e s ig n .  D i v i d e -  
by-two,  and d i v i d e -b y - f o u r  can be 
accomplished with a 4017 (another 
CMOS IC - -  a Synchronous D i v i d e -  
by-10 c oun te r  w i t h  l - o f - 1 0  o u t ­
pu ts ) .  However ,  s i n c e  t h i s  ch ip  
i s  more expensive than a 4013 CMOS 
Dual D F l i p -F l o p ,  and each D f l i p -  
f l o p  “on the ch ip  can p e r f o r m  b i ­
nary d iv id e ,  we use 4013s wherever 
p o s s i b l e .

4017s provide  a l l  s igna l  d i ­
v i s i o n s  o t h e r  than 2 or  4. The 
4017 has a few operat iona l  quirks 
which I  enco un te re d  d u r in g  J IG ' s  
development. For normal operat ion  
( " n o r m a l "  f o r  t h i s  c h i p  b e i n g  
d i v i d e - b y - t e n  d i v i s i o n )  the c lock 
enabl e  and r e s e t  p ins  ( s e e  f i g u r e  
6) should  be a t ground. To w i r e  
up any d i v i d e r  be tw ee n  0 and 9 
i n c l u s i v e ,  the r e s e t  p in  (#15 )  
should not be grounded but should 
be con ne c ted  to  the  a p p r o p r i a t e  
output  p in  f o r  the r e q u i r e d  d i ­
v i d e .  The cou n te r  w i l l  advanced 
one count each c lock  pulse;  the re­

f o r e ,  on any count ,  the decoded 
output  goes  p o s i t i v e ,  w h i l e  the 
o t h e r s  rem a in  a t  ground.  Th is  
w i l l  furnish a pulse output wave­
form at  the p in  where you tap the 
n o t e .

For  a l l  d i v i d e s  ( o t h e r  than 
ten)  you can tap the output at  any 
o f  the po ints that t r i g g e r  be fore  
the  p in  t o  which r e s e t  c onnec ts .  
For  exam ple ,  to  c o n s t r u c t  a d i -  
v id e-bv-seven module connect pin 6 
to  the r e s e t  ( p i n  15) and tap  the 
outpu t  a t  p ins  1-5,  7 or  10. To 
construct  a d i v i d e - b y - e i g h t  module 
connec t  p in  9 to  p in  15 and tap 
the ou tput  s i g n a l  a t  any o f  the 
same places as wi th the d i v i d e -b y ­
seven ( w i t h  the a d d i t i o n  o f  p in 6 
as one o f  the  c h o i c e s ) .  However ,  
i t  i s  s a f e s t  t o  a v o id  c o n f u s i o n  
and to  a lw ays  tap o f f  the 0 - p o i n t  
outpu t  ( p i n  3).  That  way your 
f i n i s h e d  board i s  e a s i e r  to  read 
and debug i f  necessary and you are 
l e s s  apt  to  make m i s ta k e s  d u r in g  
construction.  Note,  however, that 
fo r  d iv id e -b y - t en  the output must 
be tapped at  p in  12.

I t  i s  n e c e s s a r y  t o  t a p  a 
d i v i d e - b y - t e n  outpu t  a t  p in  12 
because  d u r in g  "normal"  operat ion  
the OUT t e r m i n a l  ( p i n  12) i s  h ig h  
fo r  counts 0 through 4 and low fo r  
counts  5 through 9. Tapp ing  the 
output  a t  any o f  the o t h e r  output  
p ins  produces  a c o n s ta n t  output  
v o l t a g e  th a t  i s  e i t h e r  h i gh  or  at  
ground. The minor  p rob lem w i t h  
t h i s  i s  th a t  when u s in g  a d i v i d e -  
by-10 at  the  f i n a l  outpu t  s t a g e  
for  a note,  the resu l t an t  waveform 
i s  a square  wave ( t h e  same t h i n g  
occurs i f  you have a d i v id e -by - t w o  
or d i v i d e -b y - f o u r  f i n a l  stage f o r  
a n o t e . )  Uh-oh, we see th a t  we 
have  square  waves f o r  some n o te s  
and pu ls e  waves f o r  o t h e r s .  Have 
no f e a r !  I f  the i n i t i a l  c l o c k  
f r e q u e n c y  i s  h i gh  enough, the 
output f requencies from our board 
can be wave-shaped.  There  i s  not  
enough room f o r  us t o  d i s c u s s  
waveshaping here so I  r e f e r  you to 
Don L a n c a s t e r ' s  CMĈ S C ookbook  
( a v a i l a b l e  through P o l y m a r t ;  see 
page 34. Look in  the A pp l i cat ions  
C a t a l o g  s e c t i o n  o f  C h a p t e r  5, 
where i t  d i s c u s s e s  the use o f  D 
f l i p - f l o p s  to  make d i g i t a l - t o -  
a n a l o g  c o n v e r t e r s  - -  p. 288 in  my 
e d i t i o n  o f  the book ) .  I  wonder,  
tnough,  how much the  harmonic  
complex i ty  o f  the va r i ed  waveforms 
suppor ts  or  d e t r a c t s  f rom j u s t  
in tonat ion 's  sonic uni formi ty .

Of course, to  avo id  an output 
s t a g e  square  wave we could sub-

NOTE: All 16 pin ICs, connect pin 16 to +V. 
All 14 pin ICs, connect pin 14 to +V. 
Recommended supply voltage =12-15. 
Bypass capacitors not shown.

OCTAVE SELECT

s t i t u t e  a 4017 d i v id e -b y - t en  mod­
ule wi th  a two-chip conf i gura t i on  
o f  d i v id e -by - t w o  and - f i v e .  A lso,  
we could use a 4017 when the f i n a l  
output stage i s  a d i v i d e —by- two or 
- f o u r  to  a v o id  the square wave 
ou tpu t  p rob l em ,  but these  are  
so lut ions  which are not warranted 
because  o f  c o s t  c o n s i d e r a t i o n s .  
Besides,  th is  is  a t e r r i f i c  oppor­
t u n i t y  t o  e x p e r im e n t  w i t h  wave­
shap ing  i f  you h aven ' t  so f a r .  
( E d i t o r ' s  n o t e :  A f t e r  p l a y i n g  
wi th JIG, I  did not f ind the blend 
o f  t h r e e  square wave outpu ts  and 
n ine  p u ls e  outputs  w i t h  v a r i e d  
duty  c y c l e s  o b j e c t i o n a b l e  - -  in  
f a c t ,  t o  me t h e  c o m b i n a t i o n  
sounded more a p p e a l i n g  than a l l  
square or a l l  pulse waves.)
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Construction . JIG i s  a v a i l ­
able from PAIA as a parts k i t  wi th 
c i r c u i t  b o a r d  f o r  $49.95 ( t h e  
c i r c u i t  board  i s  a l s o  a v a i l a b l e  
s e p a r a t e l y  f o r  $15.00).  Us ing  a 
c i r c u i t  board g r e a t l y  s i m p l i f i e s  
c o n s t r u c t i o n  when you c o n s i d e r  
th a t  t h i s  i s  a t w e n t y - s i x  ch ip  
c r e a t i o n .  I f  y ou ' r e  b u i l d i n g  the 
k i t ,  n o t e  t h a t  t h e r e  a r e  o n l y  
f i f t e e n  jumper wires  which need to 
be i n s t a l l e d .

(*5)

IC 24
15

The J IG c i r c u i t  b o a r d  i s  
designed so that by cu t t in g  along 
a dashed l i n e ,  the d i v i d e r  network 
c i r c u i t r y  can be s e p a r a t e d  f rom 
the M as te r  C l o c k ,  Octave  S e l e c t ,  
and 50240 s o c k e t  (used f o r  r e t r o ­
f i t t i n g  e x i s t i n g  in s t r u m e n ts  to
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TOP OCTAVE MUSIC GENERATOR

FIG. 6 : CHIP PIN-OUTS

jus t  in tonat ion;  see be low) .  This 
means th a t  should  you d e s i r e  a 
d i f f e r e n t  j u s t  s c a l e  f o r  y o u r  
sonic creat ions  (which requ ire s  a 
d i f f e r e n t  d i v i d e r  n e tw o r k )  you 
need not r e p l i c a t e  the  c l o c k  and 
octave s e l e c t  c i r c u i t s .  You could 
even i n s e r t  a s w i t c h  f o r  r a p id  
change from one sc a l e  to another.

Here are a few t ips  fo r  those 
o f  you who a re  g o i n g  to  b u i l d  a 
JIG from scratch. CMOS inputs are 
p a r t i c u l a r l y  su scept i b le  to  damage 
from s t a t i c  e l e c t r i c i t y ;  t h e r e ­
fore ,  a f t e r  you've shu f f l ed  across 
the c a r p e t ,  be sure to  touch a 
ground co nnec t io n  b e f o r e  w o rk in g  
on your  c i r c u i t .  A l s o ,  i f  y o u ' r e  
breadboarding the JIG on a socket 
s t r i p  and are go ing  to be connect­
ing  w i r e s  t o  h o l e s  in  the  so ck e t  
s t r i p  th a t  con nec t  to  CMOS input  
p in s ,  be sure t o  p r o v i d e  input  
p r o t e c t i o n .  P l a c i n g  a lk  Ohm 
r e s i s t o r  in  s e r i e s  w i t h  the  CMOS 
input ( in  other words, between the 
place where you keep jumpering to 
the input and the actual  input pin 
o f  the  c h i p )  p r o v i d e s  adequat e  
p r o t e c t i o n .  ( A g a in ,  r e f e r  to  Don 
Lancaster 's  CMOS Cookbook. )

The Master Clock should use a 
p o l y s t y r e n e  or mica  c a p a c i t o r ,  
e i t h e r  o f  which i s  more s t a b l e

than c e ra m ic  t y p e s ,  so th a t  your  
s c a l e  w i l l  not  "wander around" 
w i t h o u t  you .  A l s o ,  t h e  w i r e  
l e n g t h  f rom the c l o c k  output  to  
the  d i v i d e r  ne tw o rk  should  be as 
s h o r t  as p o s s i b l e  to  a v o id  s t r a y  
c a p a c i t a n c e ,  in d u c ta n c e ,  r e a c ­
tance, and other  transmission l in e  
prob lems .  Use IC s o c k e t s  so th a t  
in  case  you c r e a t e  o t h e r  JIG d i ­
v i d e r  n e tw o r k s ,  you can swap ICs 
f rom an e x i s t i n g  JIG board .  Of 
course i t  would be more convenient 
to  have  a c o m p l e t e  s e t  o f  ch ips  
f o r  each sca le  but convenience i s  
an economic  luxury  not  a l l  can 
a f fo rd .  Invest  in the sockets.

The nex t  q u e s t i o n  i s  how to  
w i r e  up the  o u tpu ts ;  t h i s  w i l l  
v a r y ,  depending  on whe the r  you 
want t o  r e t r o f i t  a 50240-based  
ins tr um ent  or b u i l d  a custom i n ­
strument around the JIG.

R e t r o f i t t i n g  i s  p r e t t y  s im ­
p l e .  I f  you o b t a i n  one o f  PAIA 's  
JIG boards  you w i l l  n o t i c e  th a t  
t h e r e  i s  a 16 p in s o c k e t  on the 
board w i t h  a bunch o f  pads. By 
w i r in g  the p o s i t i v e  supply, ground 
connections and JIG outputs to the 
i n d i c a t e d  pads (C t o  C, C# t o  C#, 
D to  D, e t c . ) ,  the JIG ou tput s  
w i l l  appear  a t  t h i s  s o c k e t  con­
f i g u r e d  l i k e  the ou tput s  o f  a

50240. Remove the 50240 from the 
in s t ru m e n t  you want to  r e t r o f i t ,  
and run a DIP header  c a b l e  f rom 
the JIG "50240" socket over to the 
i n s t r u m e n t ' s  50240 s o c k e t .  Th i s  
arrangement picks up power fo r  the 
JIG board  f rom the i n s t r u m e n t ' s  
50240 s o c k e t ,  and sends the  JIG 
ou tput s  back i n t o  the i ns t ru m ent  
through the 50240 s o c k e t .  How­
e v e r ,  make sure  the in s t r u m e n t ' s  
power supply  has enough r e s e r v e  
c a p a c i t y  to  pow-er the J IG,  which 
draws 15-30 mA ( o v e r  the maximum 
to minimum a v a i l a b l e  output  f r e ­
quencies )  .

I f  you want to  hook up the 
JIG to a keyboard, r e f e r  to f i gu r e  
7. Th is  i s  based on John Simon-  
t on 's  d e s i g n  in  the 2/76 i s s u e  o f  
Po lypho ny  f o r  use w i t h  the 50240. 
T h i s  c i r c u i t  i s  e s s e n t i a l l y  a 
p a s s i v e  m ix e r  th a t  sums the JIG 
outputs through 22k r e s i s t o r s  to a 
point  that equals one -ha l f  o f  the 
s u p p l y  v o l t a g e  ( a s  s e t  by  the  
vo l t a g e  d i v i d e r  network cons is t in g  
o f  the 10k, 4.7k, and 5k r e s i s ­
tances) .  Swi tching  the outputs to 
the one-ha l f  supply v o l t age  point 
m i n i m i z e s  thumping and popping ,  
s i n c e  the JIG outputs  a l t e r n a t e  
be tween  the  p o s i t i v e  supp ly  and 
ground.

Expanding the JIG. One o f
the r eason s  why j u s t  i n t o n a t i o n  
f e l l  i n t o  d i s f a v o r  i s  because  i t  
i s  d i f f i c u l t  to  modulate  to  d i f ­
f e r ent  keys. However, wi th e l e c ­
t r o n i c  i n s t ru m en ts  you can modu­
l a t e  simply by changing the c lock 
frequency, and since a l l  d i v i de rs  
are  l o cked  to  t h i s  f r e q u e n c y ,  the 
sca le  w i l l  remain in tune regard­
l e s s  o f  what key you s e l e c t .  The 
problem now becomes to  c a l i b r a t e  
the Master Clock in a just  intoned 
s c a l e .  The s i m p l e s t ,  and l e a s t  
accurate,  so lu t ion  would be to use 
a c a l i b r a t e d  d i a l  t o  s e l e c t  the 
appropriate  key. Another so lut ion  
would be to use a ro ta ry  swi tch to 
s e l e c t  d i f f e r e n t  p r e s e t  tuning  
pots,  which would need to be tuned 
to just  in te r va ls .  Unfortunately,  
none o f  t h ese  methods i s  h i g h l y  
accurate .

O t h e r  a p p r o a c h e s  a re  pos­
s i b l e ,  however. One opt ion would 
be to use one o f  the JIG boards in 
the f e edback  lo o p  o f  a phase-  
locked loop, and t r y  f o r  frequency 
m u l t i p l i c a t i o n  o f  a r e l a t i v e l y  low 
M a s t e r  C lock  f r eq u en cy .  W h i le  
t h i s  hasn ' t  been t r i e d ,  i t  seems 
l i k e  the best —  although a lso  the 
most expensive —  way to creat e  a 
just  intoned Master Clock. Anoth-
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er  p o s s i b i l i t y  would be to  use a 
very  l i n ea r  VCO such as a 566, and 
s e l e c t  d i f f e r e n t  p r e c is i o n  t iming  
r e s i s t o r s  ( w i t h  values ca lcu la ted  
to  produce a j u s t  i n t o n e d  s c a l e )  
s e l e c t e d  w i t h  a r o t a r y  s w i t c h .  
There would be a s l i g h t  amount o f  
e r r o r ,  but t h i s  approach would 
r e p r e s e n t  a good compromise  b e ­
tween cost and prec is ion .

Some m igh t  wonder about  the 
mer i ts  o f  cascading two boards —  
in  o t h e r  words ,  d r i v i n g  one JIG 
board w i t h  a v e r y  h ig h  f r e q u e n c y  
c l o c k ,  and u s in g  one o f  i t s  o u t ­
puts (w h i c h e v e r  would correspond 
t o  th e  d e s i r e d  k e y )  t o  d r i v e  
ano ther  JIG board . However ,  in  
o r d e r  f o r  t h i s  approach to  work,  
the Master Clock would have to be 
a h i g h e r  f r e q u e n c y  than p r e s e n t -  
day CMOS can handle  un le ss  you 
wanted l i m i t e d  m o d u la t i o n  capa­
b i l i t i e s .  As always,  there are as 
many d i f f e r e n t  s o l u t i o n s  t o  a 
problem as there are minds think­
in g  about i t .

S inc e  th e r e  has been so much 
i n t e r e s t  in  the s u b j e c t  o f  j u s t  
intonat ion,  we' re planning on pub­
l i s h in g  fo l l ow -u p  a r t i c l e s  on ap­
p l i c a t i o n s ,  a l t e rn a t e  sca les ,  and 
how to create  a just in toned/eas i -  
l y  m o d u la ta b l e  c l o c k ;  but f i r s t ,  
we need you to  send in  the a r t i ­
c l e s !  So i f  you have  any i n t e r ­
e s t i n g  id eas  or e x p e r im e n t s  i n ­
v o l v i n g  the  J IG,  w r i t e  Po lypho ny 
at  P.0. Box 20305, Oklahoma C i t y ,  
OK 73156.

Parts l i s t

R e s i s t o r s  (5%, 1/4 Watt  e x c e p t  as 
noted)

RI ,  R2 lk ( see  t e x t )
R3 lk
R4 10k
R5 10k l i n e a r  pot

Capacitors (15 or greate r  working 
V o l t s )

Bypass capac i to rs :

Cl 47 pF (po lys tyrene
p r e fe r r ed )

C2-C5 0.01 uF ceramic d isc
C6-C9 10 uF e l e c t r o l y t i c

Semiconductors

IC1 CD4001 quad NOR gate
IC2-IC7 CD4013 dual D f l i p - f l o p
IC8-IC25 CD4017 d iv ide-by-10

counter

Mechanical  parts

SI SP3T ro ta ry  swi tch
Misc. Six 14 pin sockets and

twenty 16 pin sockets 
(one f o r  header socket ) ,  
c i r c u i t  board, power 
supply*,  w i r e ,  so l de r * ,  
knobs,  e t c .

(Components marked wi th *  are not 
included in the JIG parts k i t . )

Acknowledgement. I  ex tend 
many thanks t o  C r a i g  Ander ton.  
Only wi th his e xpe r t i s e  and ass is ­
tance could th is  a r t i c l e  have been 
w r i t t e n .
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Practical Circuitry
Build A Quadrature Function Generator

By: Tom Henry

What e xac t l y  i s  a quadrature 
f u n c t i o n  g e n e r a t o r ?  To answer  
that,  we must f i r s t  understand the 
concep t  o f  a qu adra tu re  o s c i l l a ­
t o r .  An o s c i l l a t o r  i s  s a id  to 
have q u a d r a t u r e  o u t p u t s  i f  i t  
produces  s im u l t an eou s  s i n e ,  c o ­
s ine,  negat ive  sine,  and negat iv e  
cosine outputs. Such an o s c i l l a ­
tor  can be created  qu i te  e a s i l y  by 
s e t t i n g  a four pole lowpass f i l t e r  
in to  o s c i l l a t i o n ,  and tapping the 
required outputs from consecut ive  
s t a g e s l .  I f  t r i g o n o m e t r y  a larms 
you, j u s t  c o n s i d e r  the  output s  to  
be four s ine  waves, each one n ine­
ty  d e g r e e s  out  o f  phase w i t h  the 
previous output .

D e s p i t e  t h e  i n t e r e s t i n g  
patches poss ib le  w i th  a quadrature 
o s c i l l a t o r ,  i t  does have one main 
drawback:  S ine  wavfe o s c i l l a t o r s  
are  f a i r l y  touchy,  and you w i l l  
o f ten  f ind that the amplitude w i l l  
change as the  f r e q u e n c y  i s  swept  
ov e r  a wide  range.  In  a d d i t i o n ,  
under some condi t ions  the o s c i l l a ­
t o r  may f a i l  to  o s c i l l a t e ;  o r ,  at  
the o t h e r  e x t r e m e ,  hard c l i p p i n g  
may b r i n g  about  some u n d e s i r a b l e  
d i s t o r t i o n .

T ha t ' s  where the qu adra tu re  
function generator  comes in,  s ince 
we w i l l  throw out  the  o s c i l l a t o r  
c o m p l e t e l y  and r e p l a c e  i t  w i t h  a 
fu n c t i o n  g e n e r a t o r .  O s c i l l a t o r s  
are  r e a c t i v e ;  th ey  depend on a 
r e s o n a t i n g  RC network .  F u n c t io n  
g e n e r a t o r s  ar e  n o n - r e a c t i v e  ( i n  
the sense that  they  don ' t  r e s o ­
nate) ;  t h e i r  t im ing  depends s o l e l y  
on the charging and d ischarg ing  o f  
a c a p a c i t o r .  Wi th  t h i s  c i r c u i t ,  
the ou tputs  are  v e r y  s t a b l e  in  
am p l i tu d e  and p u r i t y  o v e r  a v e r y  
w ide  range .  F i n a l l y ,  one more 
d i s t i n c t i o n  be tw ee n  o s c i l l a t o r s  
and f u n c t i o n  g e n e r a t o r s  i s  th a t  
the f o r m e r  g e n e r a t e s  s i n u s o i d a l  
o u tp u ts ,  w h i l e  the l a t t e r  gen­

e r a t e s  t r i a n g l e  waves ( o r  some­
t imes ramp waves).

How i t  works. To f u l l y  un­
derstand the workings o f  a quadra­
tu re  f u n c t i o n  g e n e r a t o r ,  we must 
r e s o r t  t o  some m a t h e m a t i c s .  
T h e r e ' s  h a r d l y  room to  do that  
h e r e ,  so i f  y o u ' r e  i n t e r e s t e d  in  
t h e  math b e h i n d  th e  c i r c u i t ,  
please r e f e r  to  another a r t i c l e  o f  
mine which g i v e s  the c o m p l e t e  
ana lys is  o f  a quadrature funct ion 
g e n e r a t o r ? .  ( A c t u a l l y ,  the c i r ­
c u i t  p r e s e n t e d  he re  i s  more com­
pact and uses fewer parts than the 
e a r l i e r  v e r s i o n ,  but the  c i r c u i t  
ac t ion  is  very  s im i l a r . )  But even 
though we can ' t  go through the 
mathematics here,  we can s t i l l  get 
an i n t u i t i v e  f e e l  f o r  how the 
c i r c u i t  works.  R e f e r r i n g  to  the 
s c h e m a t i c ,  op amps IC1A and IC1B 
form a Schmitt t r i g g e r / i n t e g r a t o r  
funct ion  generator ,  an o ld f r i end  
f rom way back. C3 s e t s  the b a s i c  
frequency range, wi th R21 a l lo w in g  
f o r  an a d j u s t a b l e  r a t e .  I t  i s  
important to note that the output 
o f  IC1A i s  a t r i a n g l e  wave,  and 
the output  o f  IC2B i s  a square  
wave.  The t r i a n g l e  wave goes 
d i r e c t l y  to the "Pr imary T r i ang l e  
O u t p u t "  v i a  R2. I n  a d d i t i o n ,  
var ious  l i n e  segments o f  the t r i ­
angle wave are used in conjunct ion 
wi th Quadrature F u n c t i o n  Gene ra ­
tor ' s  other c i r c u i t r y  to construct  
a new t r i a n g l e  wave n inety  degrees 
out o f  phase wi th  the f i r s t  —  and 
that ' s  where the square wave out­
put f rom IC1B comes in.  Th is  
output  t e l l s  the  c i r c u i t  when to  
grab the v a r i o u s  segments  needed 
in  the c o n s t r u c t i o n  o f  the new 
t r i a n g l e  wave.

IC3 i s  c o n f i g u r e d  as an EX- 
CLUSIVE-OR g a t e ;  i t  seemed more 
c o s t - e f f e c t i v e  to  use the d i r t  
cheap 4001 quad g a t e  f o r  t h i s ,  
r a t h e r  than us ing  one g a t e  out  o f

a 4070 EX—OR g a t e .  No te  the unu­
sual power supply hookup fo r  this 
c h i p .  S i n c e  t h i s  p a r t  o f  the  
c i r c u i t  d r i v e s  the g a t e  o f  an N- 
channel FET, we need a swing from 
nega t ive  to ground.

IC1D, Ql ,  and t h e i r  a s s o ­
c i a t e d  c i r c u i t r y  c om p r i s e  a s i g n  
changer. This c i r c u i t  w i l l  inve r t  
or not inve r t  the input, depending 
upon the c o n t r o l  v o l t a g e  a t  the 
g a t e  o f  Ql.  Once a g a in ,  see  (2 )  
f o r  more d e t a i l s  on the fu n c t i o n  
o f  th is  sub-c i r cu i t .

Note  t h a t ,  so f a r ,  a l l  o f  the 
op amps have each been 1/4 o f  a 
TL084 quad b i  —f e t  op amp package.  
This p a r t i c u la r  chip must be used 
( i n s t e a d  o f  741s, f o r  exam p le ) ,  
s ince  th is  c i r c u i t  requires  an ex­
t remely  high slew rate  —  we want 
a l l  o f  the s w i t c h i n g  to  be as 
c l e a n  as p o s s i b l e .  But now w e ' r e  
g o i n g  t o  r e v e r s e  t h i s  p h i l o s o p h y  
and s p e c i f y  as s l ow  an op amp as 
p o s s i b l e  f o r  IC2A and IC2B! IC2A 
sums t o g e t h e r  the v a r i o u s  l i n e  
segments  t o  form a new t r i a n g l e  
wave which i s  n i n e t y  deg r e e s  out 
o f  phase w i t h  the  o r i g i n a l .  By 
s p e c i f y i n g  a low s l e w  r a t e  f o r  
th is  amp, any o f  the d i scon t inu i ­
t i e s  in the der ived  t r i a n g l e  w i l l  
be masked by the op amp's i n a b i l i ­
ty  to  s l e w  f a s t  enough. P r e t t y  
sneaky !  In  a d d i t i o n ,  IC2B i s  s e t  
up as a l owpass  f i l t e r  w i t h  a 
c u t o f f  frequency o f  1.5 kHz, which 
a l s o  h e lp s  smooth out the new 
t r i a n g l e  output.

A d j u s t i n g  the t r i m p o t s  i s  
f a i r l y  easy .  To s i m p l i f y  the 
p r o c e s s ,  t e m p o r a r i l y  r e p l a c e  C3 
w i t h  a 0.05 uF c a p a c i t o r .  Th is  
w i l l  i n c r e a s e  the f r e q u e n c y  to  a 
more e a s i l y  observable range. Now 
moni tor the "Derived T r iang le  Out­
put "  on an o s c i l l o s c o p e .  W h i le  
watching the waveform, go back and
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QUADRATURE FUNCTION GENERATOR

Rate 
R21 

100K

All Resistors in Ohms.
All Capacitors in Mfd.
Power Supply Connections 
Assumed on Op-Amps:

IC1: Pin 4 -+ 1 5 V  
Pin 11=—15V 

IC2: Pin 4 = -15V 
Pin 8= +15V

Note Unusual Power Supply 
Connections to IC3.

Primary
Triangle 0------V W — '
Output 1K

1 ( .0111 L R3 Derived
R7 a IC2B^>— __0 Triangle

Output
15k' l

-* - 0 1
^ . 0 0 5

f o r th  between trimmers R l l  and R12 
u n t i l  the wave fo rm "comes t o ­
g e t h e r "  and connec ts  to  f orm a 
smooth t r i a n g l e  wave.  Th i s  p r o ­
cess i s  qu i te  magica l ;  I  think the 
s i g h t  on the scope  w i l l  r e a l l y  
amaze you! I f  you have a dual  
channel  scope ,  compare the two 
wave forms ( " P r i m a r y "  v e r su s  "De­
r i v e d " )  and c o n f i r m  th a t  they  are  
indeed n inety  degrees out o f  phase 
wi th respect  to each other.

To round out the  c i r c u i t  you 
w i l l  p r o b a b l y  want to  p r o v i d e  
inver ted  vers ions  o f  the "Pr imary"  
and " D e r i v e d "  t r i a n g l e  ou tput s .  
This w i l l  g i v e  you a t o t a l  o f  four 
ou tp u ts ,  each one n i n e t y  d e g r e e s  
out o f  phase wi th  the previous.

A p p l i c a t i o n s .  W e l l ,  what 
sha l l  we use i t  fo r? For a s t a r t ,  
how about a u to m a t i c  quadraphonic 
panning : Gang the in put s  o f  f ou r  
VCAs t o g e t h e r ,  and c o n t r o l  each 
one by a d i f f e r e n t  t r i a n g l e  wave.  
Send each output  o f  the  VCAs t o  a

d i f f e r e n t  channe l  in  your  quad 
system, and the r e s u l t  i s  c i r c u l a r  
l o c a t i o n  modulation. What?!? You 
don ' t  have a quad system? Then 
you can s t i l l  use the quad ra tu re  
f u n c t i o n  g e n e r a t o r  f o r  some neat  
s t e r e o  e f f e c t s .  F o r  a r e a l l y  
b i z a r r e  sound, t r y  t h i s  patch:  
Gang the in pu ts  o f  VCAs 1 and 3 
and ap p ly  a dry  s i g n a l  to  these  
VCAs. VCA 1 should  f e e d  the l e f t  
channe l and VCA 3 the r i g h t  chan­
nel .  Now gang the inputs o f  VCA 2 
and VCA 4, and ap p l y  an echoed 
s i g n a l  to  th e s e  in p u t s .  VCA 2 
should mix into  the l e f t  channel, 
w h i l e  VCA 4 m ixes  i n t o  the r i g h t .  
Now r e a l l y  crank up the de lay  t ime 
and feedback and h i t  some s taccato  
notes —  but don't get  seas ick!

What?!  You say  you don ' t  
have a s t e r e o  r i g  e i t h e r ?  That  
makes  i t  h a r d e r  t o  t h i n k  up 
p a tch es ,  but  h e r e ' s  a good one to  
t r y .  A pp ly  an aud io  s i g n a l  to  
four d i f f e r e n t  f lange rs ,  w i th  each 
one s e t  f o r  a s l i g h t l y  d i f f e r e n t  
i n i t i a l  d e l a y  t im e .  Then send 
each f l a n g e r  outpu t  t o  a VCA, and 
f i n a l l y  sum the VCAs together  in to  
a monaural  output .  Set  the  func ­

t i o n  g e n e r a t o r  go in g ;  you should 
hear an in c r e d ib l y  dense and lush 
sound. Th is  i s  e s p e c i a l l y  good 
f o r  f u l l - b o d i e d  instruments,  such 
as rhythm gui tar .

You may th in k  I 'm g e t t i n g  
r i d i c u l o u s ,  but what do you do i f  
you don ' t  have  any s y n t h e s i z e r  a t 
a l l ?  ( I 'm  s e r i o u s  now ! )  W e l l ,  
you can c r e a t e  some g r e a t  L i s s a -  
jous  f i g u r e s  on an o s c i l l o s c o p e  
s c r e e n ,  or  b e t t e r  y e t ,  hook the 
uni t up to your lase r  a r t  show fo r  
a f a r  out  d i s p l a y .  (What? !  No 
l a s e r ?  W e l l . . . )  T h e r e ' s  q u i t e  a 
l o t  t h i s  l i t t l e  b l a c k  box can do.

I ' v e  had a r ea l  b la s t  design­
in g  and b u i l d i n g  the qua dr ature  
f u n c t i o n  g e n e r a t o r .  The c i r c u i t  
has a r e a l  " t h a t ' s  n e a t ! "  a sp ec t  
to  i t ,  and i s  l o t s  o f  fun t o  p la y  
w i t h .  I f  you come up w i t h  some 
i n t e r e s t i n g  a p p l i c a t i o n s  be sure 
to  j o t  me a l i n e  c/o Polyphony.

( E d i t o r ' s  no te :  S p l i t t i n g  a 
s i g n a l  i n t o  f o u r  f i l t e r s ,  whose 
outputs feed four VCAs con t ro l l e d  
by the Quadrature Function Genera-

IVrfyphony
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M IA  Patch mod

By: Scott Lee

The f o l l o w i n g  d e s c r i b e s  a 
s e t - u p  used in  the PAIA demo s t u ­
d io s  to  s y n c h r o n i z e  a number o f  
d e v i c e s  t o g e t h e r .  A l t h ou gh  i t  
took s e v e r a l  months to  come up 
with  th is  patch, only e i gh t  to ten 
hours were  i n v o l v e d  in  a c t u a l l y  
p e r f o r m i n g  a l l  r e q u i r e d  m o d i f i ­
c a t i o n s  (Patchmod n e c e s s i t a t e s  
some custom patch cords and a b i t  
o f  w i r in g )  and p h y s ic a l l y  patching 
the uni ts together.

Background: E vo lu t ion  o f  a 
p atch .  The f i r s t  s t e p  was to  
connect  the P8782's keyboard data 
output  t o  the  P ro te i i s  data  input  
so th a t  the two o f  them could  
" t a l k "  to  each o t h e r .  Th i s  was 
accomplished by j o in in g  t h e i r  re s ­
p e c t i v e  I/O p o r t s .  But w h i l e  
t e s t in g  the i n t e r f a c e  between the 
two dev ices ,  I  decided to  add some 
drums in to accompany my jam; so, 
I  got the 6770 Master Synchronizer 
g o in g  and patched a cou p le  o f  i t s  
t r i g g e r  ou tput s  to  the  t r i g g e r  
inputs  on the 5700 Drum. A f t e r  
s e t t i n g  the 6770 to  RUN, I  ad­
j u s t e d  the  5700 to  sound l i k e  a 
kick drum and snare wh i le  l i s t e n ­
in g  to  each channe l  in d i v i d u a l l y .  
A f t e r  tw e a k in g  the  c o n t r o l s  f o r  
the d e s i r e d  v o i c i n g s ,  I  g o t  back 
to  the jamming.  W h i le  u s in g  the 
P8782 as a sequencer fo r  the 8750, 
the 5700 droned on, p r o v i d i n g  an 
i n t e r e s t i n g  p e r c u s s i v e  v o i c e  to  
the o v e r a l l  sound.

My next idea was to see about 
i n t e r f a c i n g  the P8782 to the 6770. 
Us ing  the c l i c k  t r a c k  o p t i o n  o f  
the se quen ce r  program was one 
p o s s i b i l i t y ,  but  t h i s  would have 
required s o f t w a r e  m o d i f i c a t i o n s ;

so, I  devised  an a l t e r n a t i v e  hard­
w a re -b a sed  approach.  The be s t  
c h o i c e  i s  to  tap  data  b i t  7 f rom 
the  P8782's keyboard  encod er  and 
send i t  to  the 6770's FROM TAPE 
input. DB7, the most s i g n i f i c a n t  
b i t  from the encoder, functions as 
a s t a t u s  b i t .  I t  i n d i c a t e s  k e y ­
board scans to the sequencer pro­
gram's keyboard  r e a d i n g  r o u t i n e  
and a lso  serves  as a t im ing  r e f e r ­
ence. With the P8782 and the 6770 
connec ted ,  the  5700's t r i g g e r s  
could  now be in  t im e  w i t h  the  s e ­
quence b e i n g  p layed  on the 8750, 
thus g i v i n g  me synchronized drums 
and sequencer; as the 8750 pumped 
out a t r a n s p o s i n g  bass  l i n e ,  the 
5700 kep t  a s t e a d y  (but  i n t e g r a l )  
beat ,  a l l o w in g  me to  t r y  my chops 
on the o t h e r  keyboards  in  the 
s t u d i o .  I n c i d e n t l y ,  s i n c e  I  hap­
pened to  have  the 8750 running  
through the 6750 H y p e r f l a n g e  + 
Chorus, I  decided i t  would only be 
n a t u r a l  t o  patch one o f  the  t r i g ­
g e r  ou tput s  f rom the 6770 t o  the 
6750's LFO sync input. This patch 
had the be s t  f e e l  to  i t  w i t h  the 
sweep ra t e  se t  two to three  t imes 
f a s t e r  than the  tempo o f  the s e ­
quence be ing played. Another pos­
s i b i l i t y  th a t  I  d i d n ' t  t r y  would 
have been t o  patch a s i g n a l  i n t o  
the c o n t r o l  v o l t a g e  input  on the 
H y p e r f l a n g e  + Chorus; the  patch 
p o i n t s  on the 8750's r e a r  pane l  
would  a l s o  o f f e r  numerous p o s s i ­
b i l i t i e s  .

Making the adapter cab le s .
The i n t e r f a c e  be tw een  the P8782 
and .8750 p o r t s  r e q u i r e s  a c a b l e  
wi th DB-25 connectors at each end. 
At the P8782 end, the 8700's DB-25 
was r e - w i r e d  t o  output  p o r t  J2

(the P8782 is  normal ly  conf igured 
wi th  connections to the data buss, 
p o r t  J l ) .  W i r i n g  the DB-25 con­
nectors  i s  comparable to  c re a t in g  
a p i e c e  o f  j e w e l r y  or  p e r f o r m i n g  
s u r g e r y  on a r o b o t  - -  i t  i s  v e r y  
i n t r i c a t e  work. P r e p a r e  f o r  the 
t a sk  by o b t a i n i n g  a l e n g t h  o f  
r i b b o n  c a b l e ,  the DB-25 connec­
t o r s ,  a l k  r e s i s t o r ,  a 0.01 uF 
capac i to r ,  and a l l  necessary t oo ls  
( f i n e  point  so l de r ing  penc i l ,  wet 
sponge to  keep the s o l d e r i n g  t i p  
c l e a n ,  q u a l i t y  60/40 r o s i n  co re  
s o l d e r ,  w i r e  s t r i p p e r s ,  d i a g o n a l  
cu t te rs ,  and needle-nose p l i e r s ) .

Begin by s e l e c t i n g  the appro­
p r i a t e  l e n g t h  o f  r i b b o n  c a b l e .  
With the 8750 pos i t ioned to s i t  on 
top  o f  the  P8782, you w i l l  need 
a p p r o x i m a t e l y  24 to  30 inches  o f  
cable.  Prepare the cab le  by sepa­
r a t in g  the ind i v idua l  r ibbon cable 
wi res ,  then s t r ip p in g  approximate­
l y  1/4" o f  i n s u l a t i o n  f rom each 
lead. Tw is t  the strands together ,  
and t i n  the w i r e s  by adding  a 
s m a l l  amount o f  s o l d e r  t o  the 
s o l d e r i n g  i r o n ' s  t i p  and the  w i r e  
being  t inned. Don't l e t  an exces­
s i v e  amount o f  so lder  enlarge the 
d i a m e t e r  o f  the w i r e ;  the s o l d e r  
should o n l y  f i l l  the gaps and act  
to  hold the strands together  un t i l  
a permanent c o n n e c t i o n  i s  made. 
Cut the t i n n e d  l ea d s  to  a l e n g th  
o f  1/8" to  p r e v e n t  o v e r l y  long  
leads at the connector ' s termina ls  
( i f  too  l on g ,  they  could  sh o r t  to 
each o t h e r ) .

P r e p a r e  t h e  c o n n e c t o r  by 
h e a t i n g  and f i l l i n g  the  r e c e p t a ­
c l e s  ( t e r m i n a l s )  w i t h  s o l d e r .  
Check and double-check the termi ­
na l  numbers you w i l l  be u s in g  on 
each co n n e c to r  as you make each 
c o n n e c t i o n  ( s e e  f i g u r e  1) ;  o r i e n t  
the co n n e c to r  the way i t  w i l l  
connect  w i t h  i t s  mate ,  and g e t  a 
menta l  p i c t u r e  o f  the g e n e r a l  
l o c a t i o n  o f  where the  w i r e s  w i l l  
connec t .  Wi th  p r e - t i n n e d  t e r m i ­
n a l s  and w i r e s ,  i t  i s  n e c e s s a r y  
only to heat the connector t erm i­
na l  and i n s e r t  the w i r e ,  h o l d i n g  
both steady u n t i l  the j o i n t  coo ls .  
Once a l l  connections are made, you 
can continue wi th  the other end o f  
the c a b l e .  Aga in ,  p r ep a re  the 
cab le  by s t r ip p in g  and t inn ing  the 
w ir es  and prepare the connector by 
f i l l i n g  the termina ls  that w i l l  be 
u s in g  w i t h  s o l d e r  ( s e e  f i g u r e  2).  
However ,  b e f o r e  the w i r e s  are 
s o l d e r e d ,  i n s t a l l  the i n d i c a t e d  
r e s i s t o r ,  c a p a c i t o r ,  and jumper 
w i r e s  ( f i g u r e  3).  F i n a l l y ,  con­
n e c t  the  w i r e s  to  the connec to r  
t e rm ina l s .
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The i n t e r f a c e  be tween the 
P8782 and the 8750 can be t e s t e d  
s t a t i c a l l y  by ent er ing  a hex num­
ber g r e a t e r  than $3F at  address  
$0840 (0840-DISP-55-ENT). To te s t  
the i n t e r f a c e  d y n a m i c a l l y  (under 
s o f t w a r e  c o n t r o l ) ,  you can e n t e r  
and run the  K - t e s t  program in  
T ab l e  1.

Table 1

0000 KTEST E8 I NX
0001 8E 20 08 STX DISP
0004 LOOP 0 2C 10 08 BIT KBD
0007 30 FB BMI LOOP 0
0009 LOOP 1 AD 10 08 LDA KBD
oooc 30 F2 BMI KTEST
000E 2A ROL
000F 10 F8 BPL LOOP 1
0011 6A ROR
0012 8D 20 08 STA DISP
0015 8D FF 09 STA DAC
0018 LOOP 2 2C 10 08 BIT KBD
001B 10 FB BPL LOOP 2
001D 30 E8 BMI LOOP 0

The Seque 1.0 p r o g r a m  (a 
monophonic sequencer program used 
by many 8700 computer owners) l e t s  
the P8782 s e r v e  as a v e r s a t i l e  
r e a l - t im e  or event mode sequencer.

No te  th a t  i f  you a t t e m p t  to  use 
th is  program, the memory l oca t i ons  
at address $014B and $014C should 
be changed to $40 and $08, respec­
t i v e l y  ( the computer reads addres­
s e s  b a c k w a r d s  i n  th e  p r o g r a m  
f l o w ) ;  t h i s  w i l l  send the data  
output to the proper 8750 port.

I f  any problems show up dur­
i n g  t h e  t e s t ,  c h e c k  t h e  c a b l e  
w i r in g  f o r  any misplaced wi res  or 
bad c o n n e c t i o n s .  I f  e v e r y t h i n g  
look s  okay,  check the w i r i n g  a t  
the  8750's computer  p o r t  and the 
8700's output por t.  A lso ,  be sure 
that the program you are using f o r  
the t e s t i n g  d o e s n ' t  have  any bugs 
—  compare each memory l o c a t i o n  
wi th the l i s t i n g  f o r  the program, 
and r e m e m b e r  t h a t  t h e  s t a t u s  
r e g i s t e r  and the m o n i t o r  s t a c k  
should always be se t  b e f o re  load­
i n g  t h e  p r o g r a m s  on t h e  8700 
(00ED-DISP-FF-ENT-00FE-DISP-FF-ENT 
-00-ENT).

The second part  o f  Patchmod, 
c o n n e c t i n g  the P8782 to  the  6770, 
r e q u i r e s  c o n n e c t i n g  DB7 f rom the 
P8782's keyboard  encod er  c i r c u i t  
to  the 6770 's "FROM TAPE" input  
jack. The ma te r i a l s  necessary fo r  
th is  i n t e r f a c e  include a two con­
d u c to r  l e n g t h  o f  s h i e l d e d  w i r e  
( l o n g  enough t o  reach f rom the 
P8782 t o  th e  6770 )  and a 1/4" 
phone plug. The connection to the

da ta  b i t  on the encod er  was made 
b e t w e e n  an unused p i n  on th e  
8700's DB-25 c o n n e c to r  and p in  3 
o f  IC1,  the CD4024 IC on the  en­
cod er .  Th is  w i r e  cou ld  be s o l ­
dered to a t race connecting to pin 
3 o f  IC1,  or  d i r e c t l y  to  p in 3 o f  
IC1 (be ca re fu l  about overheating  
the c h ip ,  though) .  Ano ther  w i r e  
should connec t  f rom the power  
supply  ground t o  ano ther  unused 
t e r m i n a l  on the 8700's DB-25 con­
nector  .

Now we can prepare the patch 
cord  c o n n e c t i n g  the  P8782 t o  the 
6770. One end o f  the c a b l e  w i l l  
connect  t o  the  DB-25 c on n ec to r  
used f o r  the 8750's in t e r f a c e ,  and 
the o t h e r  t o  a 1/4" phone p lug.  
Prepare the two leads o f  the cable 
by  s t r i p p i n g  and t i n n i n g  the  
l e a d s .  A g a in ,  be c a r e f u l  not  to 
g e t  t o o  much s o l d e r  on the w i r e s  
or  the y  w i l l  not  f i t  i n t o  the 
re cep tac le s  on the DB-25's termi ­
n a l s .  A l s o  t r i m  the t inne d le ads  
to about 1/8" f o r  the reason g iven 
e a r l i e r .  S o ld e r  the two c a b l e  
leads to the DB-25 terminals  that 
match up w i t h  the two w i r e s  p r e ­
v i o u s l y  wi red to  the 8700's DB-25.

The o t h e r  end o f  the  c a b l e  
conn ec ts  t o  the 1/4" phone plug .  
Prepare th is  end by s t r ip p in g  and 
t inn ing  the w ires  and s l i d i n g  the 
c o v e r  f o r  the p lu g ,  un - th re ade d

FIG. 1

(from solder sidel

Connector for 8700 Output Port

FIG. 3

Ifrom solder side]

FIG. 2

Connector for Proteus Port Connector for Proteus Port
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end f i r s t ,  o v e r  the c a b l e .  The 
w i r e  c a r r y i n g  DB7 should  be s o l ­
dered  t o  the " h o t " ,  or  t i p ,  lug  o f  
the p lug .  The r e m a in in g  w i r e ,  
ground,  should be s o l d e r e d  to  the 
r e m a in in g ,  or ground,  lug  o f  the 
p lug .  A f t e r  the  c o n n e c t i o n  has 
c o o l e d  down, bend the  tabs  a t  the 
end o f  the  p lu g  ground around the 
c a b l e ,  and s cr ew  the  c o v e r  on to  
the plug .

The i n t e r f a c e  be tween  the 
6770 and the P8782 can now be 
tested .  Patch the 1/4" phone plug 
end o f  the  new c a b l e  i n t o  FROM 
TAPE on the 6770, p lu g  the DB-25 
in t e r f a c e  connector in to  the 8700, 
and ap p l y  power  to  both  u n i t s .  
S ince  the  enc ode r  c l o c k  on the 
P8782 is  running constant ly ,  i t  is  
not n e c e s s a r y  t o  lo ad  a program 
fo r  t es t ing .  On the 6770, se t  the 
SENSITIVITY c o n t r o l  to  minimum, 
the +5/+10 swi tch  to +5, the INT.- 
/EXT. swi tch  to EXT., and RUN/STOP 
to RUN. Now, advance the SENSITI­
VITY cont ro l  and you should no t i c e  
that the LEDs w i l l  begin to f l ash ,  
which i n d i c a t e s  the  s y n c h r o n i z e r  
i s  a c c e p t i n g  the  8700's data  b i t  
as a c lock  s igna l .  I f  the LEDs do 
not f lash ,  the t rouble  could be in 
the patch cor d ,  the  enc oder  c i r ­
c u i t ,  or  the  6770. The encoder  
can be checked by l o a d i n g  and 
running the 8700's K- te s t  program. 
I f  t h i s  program works c o r r e c t l y ,  
then the encoder i s probably func­
t i o n i n g  p r o p e r l y .  I f  n o t ,  unplug 
the patch cord to the 6700 and t r y  
aga in .  T h i s  w i l l ,  i s o l a t e  the 
t r o u b l e  to  e i t h e r  the encoder  or 
the c a b l e .  I f  the  program runs 
w i t h  the c a b l e  d i s c o n n e c t e d ,  the 
trouble could be a miswired cable,  
or  perhaps  a pro b l em  at  the  input  
o f  the 6770 such as a m i s w i r e d  
jack,  improper so lder  connection,  
e t c .

And now th e  r e w a r d s . . .
F i n a l l y ,  eve ry th ing  can be patched 
t o g e t h e r  and t e s t e d  as a system.  
With a l l  the gear running in t ime 
and s y n c h r o n i z e d ,  you can e a s i l y  
create  a m u l t i - l a y e r e d  r e c o r d i n g  
us ing  o n l y  one t r a c k .  ( i n c i d e n ­
t a l l y ,  I  o f t e n  r e c o r d  th a t  one 
track onto a cheapo por tab le  tape 
r e c o r d e r  and save  the  tape  f o r  
fu t u r e  i n s p i r a t i o n . )  You could  
a l so  record Patchmod's sounds f o r  
an i n t r o d u c t i o n  or  " f i l l "  in  a 
song t o  be r e c o r d e d  a t  a l a t e r  
da te .  But a s i d e  f rom r e c o r d i n g ,  
Patchmod is  just  p la in  fun —  and 
s y n c h r o n i z i n g  a bunch o f  u n i t s  
t o g e t h e r  in  a rhy th m ic  f a s h i o n  
makes f o r  a more c o m p l e t e  sound 
when jamming or coming up wi th  new 
ideas .  #

Practical Circuitry
---------continued from page 27

t o r ,  can make f o r  f a s c i n a t i n g  
t imbra l  changes. A lso ,  f o r  those 
o f  you who are in to  synchro-sonic 
r e c o r d i n g  t e c h n i q u e s ,  add ing  a 
CMOS s w i t c h  in  p a r a l l e l  w i t h  C3, 
and f e e d i n g  the s w i t c h  c o n t r o l  
te rminal  w i th an appropr iate  t r i g ­
ger  pulse,  w i l l  r e s e t  the o s c i l l a ­
t o r  at  the r a t e  o f  the t r i g g e r .  
A l l  in  a l l ,  f o r  those  e x p e r i m e n ­
t e r s  who d o n ' t  q u i t e  ne ed  th e  
s o p h i s t i c a t i o n  or  v e r s a t i l i t y  o f  
John S imonton 's  "Shepard Function 
G e n e r a t o r "  p r e s e n t e d  in  the Feb­
ruary 1982 issue o f  Polyphony, the 
Quadrature Function Generator pro­
v ides  a l ow -cost  way to experiment 
w i t h  v o l t a g e  c o n t r o l l e d  panning,  
c r o s s - f a d i n g ,  c h a n n e l - s p l i t t i n g ,  
and the l i k e . )

NOTES

(1)  For example, see J. Pa t c h e l l ,  
"Bui ld  a V o l t a g e - C o n t r o l l e d  Quad­
r a t u r e  O s c i l l a t o r " ,  P o l y p h o n y , 
Nov/Dec 1980, pp. 26-27.

(2) T. Henry, "A Funct ion Genera­
t o r  Wi th  'Q u a d r a t u r e '  T r i a n g l e  
Wave Outpu ts " ,  E le c t r ono te s  #122, 
pp. 13-20.

PARTS LIST, QUADRATURE FUNCTION 
GENERATOR

Res i s tors (1/4 Watt, 5% to lerance
p re f e r r e d )

RI 470
R2,R3 IK
R4 10K
R5 12k
R6,R7 15K
R8,R9 27K
R10 33K
RI I ,R12 50K t r im pot
R13-R20 100K
R21 100K potent iometer
R22 150K

Capacitors 
V o l t s )

(15 or greate r  working

Cl 0.005 uF, mylar pre 
f e r r ed

C2 0.01 uF, mylar p re fer red
C3 0.33 uF, mylar pre fe r re d

Semiconductors
IC1 TL084 quad b i - f e t  op amp
IC2 1458 dual op amp
IC3 4001 CMOS quad NOR gate
Ql MPF-102 N-channel FET
D1,D2 1N4148 or equiva lent  

swi t ch ing  diode

GARAGE BANDS
WE WANT TO HEAR YOUR MUSIC!

Send us your record s  
and tapes to entitle you to 
be on the GOLDMINE/ROIR 
ga ra ge  band cassette  tape!

One of the most exciting 
developments in rock ’n’ roll in recent 
years has been the return of the garage 
band. Just like in the 1960s, rockin’ 
regional bands are making music that 
defies the commercial mainstream yet 
packs local clubs and ballrooms across 
the nation with enthusiastic fans!

Some of these ‘ ‘garage bands” have 
been lucky enough to release their own 
independent singles and albums. Others 
are still waiting to be heard by the 
masses.

G O L D M IN E  and ROIR  
C assettes will be bringing together 
the best o f the previously released and 
unreleased recordings of contemporary 
garage bands on a cassette tape to be 
released in the summer o f 1984.

I f  you have a band (or know o f one) 
that plays ’60s-style
garage/punk/psychedelic/teenage music 
and would like to be included on our 
compilation tape, we’d like to hear your 
music! We're looking for material that 
hasn’t appeared on a major label and 
has been recorded within the last five 
years.

I f  your band plays brutal garage 
music and you don't mind words like

P L E A S E  R E A D  IN S T R U C T IO N S  
B E F O R E  M A IL IN G  T A P E S

Now, we know you’re excited 
about this, but before you pack up 
your records and tapes, you must 
follow these instructions:

•  You must be able to give us the 
legal rights to use your material on 
a one-time basis on our cassette 
and to use your name in promoting

can transfer the material to our 
tape.

•  Before you send us your tapes 
and records, you must send for an 
application from GOLDMINE and 
be willing to agree to the terms set 
forth on the form.

•  No requests for an application 
will be accepted after April 1,1984

•  I f  we choose your material, you and we must receive all tapes and 
must be able to provide a master records for consideration by April 
tape or clean disk from which we 15, 1984.

Farfisa, fuzz box, Barbarians, Chocolate 
Watch Band, Blues Magoos, Seeds, 
Standells and the Sonics, then we want 
to hear your music.

I f  you believe “ Pushin' Too Hard” , 
“ Louie Louie” and “ 96 Tears” are more 
important than the entire output o f Yes 
and Jethro Tull combined, then let’s 
hear your records and tapes!

G O L D M IN E  will listen to the best 
records and tapes submitted to us and 
will compile the chosen music — 
representing bands from all over the 
country —  on a cassette to be released 
on R eachout International 
Records (R O IR ).

ROIR has already released nearly 30 
excellent cassettes featuring such 
diverse artists as the MC5, Fleshtones, 
Dictators, Television, N.Y. Dolls and 
many more. G O L D M IN E  will join the 
critically-praised R O IR catalog with 
this contemporary garage bands tape.

Your band will be receiving excellent 
exposure through R O IR ’s distribution 
system as well as G O L D M IN E ’S 
promotional efforts.

The sooner you send in your request 
for an application, the better your 
chances o f being chosen for this historic 
project. So get out o f the garage for just 
a minute and get on down to your 
mailbox!

Please read the above instructions before sending us your tapes. 
Send your request for an application along with a stamped, 
self-addressed envelope to:

/ R O IR
Garage Bands Tape

P.O. Box 9 
Cathedral Station 

New York, NY 10025

REMEMBER: Deadline to receive an application is April 1,1984.

30 IVrfyplioity February, 1984



Plug In To Something Hot!

Many additional modules presently 
offered with more on the way.

• Equalizers — Parametric and graphic 
equalizer sections for precision “ tuning” of 
any audio system.

• Image Enhancer — Dramatically widens 
the stereo image while increasing am­
bience for “ concert hall” realism.

• Noise Reduction — Choice of either 
encodedecode or dynamic filtering sys­
tems to eliminate unwanted noise from a 
variety of sources.

• Limiter — Ideal recording tool for control­
ling extreme peaks in program material.

• Brilliance Controller — Regenerates high 
frequencies lost in signal processing while 
simultaneously increasing depth and def­
inition.

• Power Amplifiers — Distortion-free power 
for all your amplification needs.

The innovative design, sophisticated technology, and high performance levels of today’s audio 
components and signal processors are now available to the electronics kit-builder with the introduction 
of the Rodcar 1500/1600 Series. This complete modular building block system utilizes a central 
motherboard with plug-in cards, thereby allowing the builder total freedom in designing a system suited 
to his or her specific needs. The modular construction format also helps to provide a versatile, expandible 
system with high levels of circuit accessibility. Use of only premium grade components and state-of-the 
art design technology assures the kit-builder of superior performance characteristics, but at substantially 
lower prices than compatable consumer and professional audio products. All Rodcar kits are digital 
ready and easily integrated into existing consumer or pro-audio systems. Detailed, simple instructions 
are provided along with data sheets and theoretical discussions which offer ideas for broadening the 
applications of your new components If you want the finest equipment available, and don’t mind 
increasing your knowledge and saving money while you have a little fun, send for your free catalog today!

Also available from Rodcar:

G - Man --- Device used in conjunction 
with headphones for personal listening of 
musical instruments Le. guitars synthe­
sizers etc.

Stereo Synthesizer --- Creates a stereo 
effect from any mono source; also en­
hances depth and definition.

Power Factor Controller — Can save up 
to 50% of the energy costs for major 
electrical appliances.

RODCAR ELECTRONIC SALES
214-351-9895 9983 Monroe Dr. Dallas, TX 75220



g i m m ] K f f f ]E ^ fl11‘ Tell Them You Saw It In Polyphony ’

Synchronous Technologies  has 
introduced The SMPL system, the 
f i r s t  low cost  computer based 
automation system designed 
s p e c i f i c a l l y  fo r  the smal ler  
record ing  s tudio.  The SMPL System 
provides in one package a SMPTE 
Time Code generator ,  SMPTE Time 
Code reader,  Auto loca tor ,  
automatic record In/Out in s e r t  
e d i t i n g  system, Time Code de r ived  
metronome, 24 Tick/Beat Drum and 
synthes izer  synchronizing  system 
and recorder  remote con tr o l .

Designed to be used wi th  lower 
cost mul ti -channel  casse t te  or 
open r e e l  recorder s ,  i t  simply 
plugs in to  the normal remote 
cont ro l  jack . Ne i ther  tachometer 
output nor speed con tro l  input to 
the recorder  are required .

During r e h e a r s a l , Punch In and 
Punch out points can be se t  on the 
f l y  and saved in the computer 's 
memory to  be repeated as many 
times as necessary be fo re  
committing to  tape.  A 
programmable CUE point  prov ides 
both looping  type re turn to  CUE 
funct ion  at the end o f  the in se r t  
and a lso  prov ides a known, 
repeatab le  s t a r t i n g  point f o r  
instrument synchronizing s ig na l s .

Many b e n e f i t s  r e s u l t  from the 
system being based on industry 
standard non-drop format SMPTE 
Time Code. Unl ike  simple tone or 
c l i c k - t r a c k  based instrument 
synchroniz ing systems, the SMPL 
System need not be s ta r t ed  from 
the beginning o f  the work in 
process in  order f o r  the metronome 
and synchronizing  s igna ls  to be in 
co r r e c t  time-phase wi th the music. 
The work can be s tar t ed  at any 
a r b i t r a r y  p os i t i on  and the 
computer in s t a n t l y  ca l cu la t e s  the 
co r re c t  phase o f  both metronome 
beat and synchronizing s i gna l .

With the SMPL System, tapes 
produced in the small s tudio  w i l l  
t ranspor t  to l a r g e r  studios and be 
compatible wi th the automatic 
mix-down and sync—lock ing  
equipment found there .  Tapes 
produced on machines wi th  l im i t ed  
channels can be "pyramided" to  24 
and 40 t rack  stud io machines, 
a l lowing  the a r t i s t  to  work in his 
own environment at his  own pace 
and s t i l l  have access to expensive 
s tud io  f a c i l i t i e s .

Since much o f  today 's  
commercial music invo l ves  
e l e c t r o n i c  d i g i t a l  drums and 
sequencer c o n t r o l l e d  polyphonic

synthes iz ers ,  the SMPTE t rack can 
rep lace  numerous tracks which 
might o therwise be recorded as 
audio. Not only  does th is  
e f f e c t i v e l y  increase  the number o f  
tracks a va i l a b l e  to the musician, 
i t  a lso al lows these t racks ,  which 
are suscep t ib l e  to the loss  o f  
f i d e l i t y  which r e su l t s  -from 
ping-ponging and convent ional  
dubbing techniques,  to  be mixed 
f i r s t  generat ion to the master 
tape.

SMPL uses the "user b i t s "  in 
the Time Code to  prov ide an 
i n d e l i b l e  SLATE which becomes part 
o f  the con tr o l  t rack  and can be 
used as a cross r e fe r ence  f o r  lead 
and t rack  sheets,  b i l l i n g  notes,  
e t c .

The SMPL system l i s t s  for  
$995.00 and i s  a v a i l a b l e  from 
major music and pro-audio 
r e t a i l e r s  across the country or 
d i r e c t  from Synchronous 
Technologies ,  P.0.  Box 14467, 
Oklahoma C i t y ,  OK 73113 ( 405) 
842-0680.

More de lays .  RolandCorp US 
(1022 South La C ienega  B lv d . ,  Los 
Angeles ,  CA 90035) has introduced 
the SDE-3000 d e l a y  ($1,095 l i s t ) ,  
w i th 4.5 seconds o f  maximum delay 
and 8 u se r -p ro g ra m m a b le  p r e s e t s .  
The SDE-1000 ($499 l i s t )  g i v e s  
1.125 seconds o f  de lay  and 4 user- 
programmable presets.

MXR (740 D r i v i n g  Park Ave . ,  
R o c h e s t e r ,  NY 14613 )  has an­
nounced the Mode l 1500 d i g i t a l  
d e l a y  ($500  l i s t )  w i t h  20 kHz 
bandw id th  a t  i t s  f u l l  1.5 second 
d e l a y ,  and 10:1 sweep r a t i o  f o r  
w ider -range  f l an g in g  sounds.

ADA (2316 Fourth  St . ,  B e r ­
k e l e y ,  CA 94710) now makes the 
2 . 5 6 i  D i g i t a l  D e l a y  ($799 .9 5  
l i s t ) ,  which features  delays from 
0.3 ms to  2.56 seconds  at  16 kHz 
bandw id th ,  8:1 sweep range  f o r  
wide f l ang ing  e f f e c t s ,  and v a r i a ­
b le  modulat ion waveform.

Buyer beware! Polyphony has 
been asked by Korg  and Yamaha to  
a d v i s e  ou r  r e a d e r s  t h a t  some 
dea lers  are s e l l i n g  products made 
by the se  companies  which a re  not
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i n te nded  f o r  U.S. markets  ( i . e .  
i n c o r r e c t  l i n e  v o l t a g e  s e t t i n g s  
e t c . ) .  To r e c o g n i z e  l e g i t i m a t e  
mode ls  in te nded  f o r  the U.S. mar­
k e t ,  check f o r  s a f e t y  t e s t i n g  
a pprova l  s t i c k e r s  common to  t h i s  
c oun t ry  (FCC, UL, e t c . ) ,  and a l s o  
check the i n te nded  l i n e  v o l t a g e .  
Any r e a d e r s  who a re  no t  sure  o f  
the a u t h e n t i c i t y  o f  a p i e c e  o f  
equipment can check w i t h  e i t h e r  
company fo r  assistance .

Commodore-64 music software.
Waveform,  Inc .  (1912 B o n i t a  Way, 
Berkeley,  CA 94704; t e l .  415/841- 
9866) has i n t r o d u c e d  Mus iCa l c  1, 
a v a i l a b l e  on d i s k e t t e  f o r  $74.95. 
This program turns the C-64 in to  a 
3 - v o i c e  s y n t h e s i z e r  w i t h  f u l l y  
i n t e r a c t i v e  r e a l - t im e  sequencing, 
m o d u la t i o n ,  and t r a n s p o s i t i o n .  
Users  can t o  p l a y  a l o n g  w i t h  p r e ­
programmed melodies or create  and 
s tore  th e i r  own melodies f o r  l a t e r  
playback.

S e q u e n t i a l  C i r c u i t s  has f i ­
n a l l y  announced th e i r  Commodore 64 
M id i  Sequencer  c a r t r i d g e  ($195 
l i s t ) ;  t h i s  p lugs  i n t o  the C-64's 
memory ex pa ns i on p o r t  and may be 
used w i t h  or  w i t h o u t  a m o n i t o r .  
Up to  4000 no tes  can be r e c o r d e d ,  
as w e l l  as v e l o c i t y ,  p i t c h  bend, 
and modulation in format ion ( i f  the 
s y n t h e s i z e r  i s  so e q u i p p e d ) .  
D i g i t a l  r e c o r d i n g  c a p a b i l i t i e s  
s i m u l a t e  m u l t i - t r a c k  r e c o r d i n g  
(o v e rdu bb in g ,  d u p l i c a t i o n ,  e d i t ­
ing,  etc . ) .  Sequences can a l so  be 
transposed, chained, and synced to 
drum parts.

Drum U p d a t e .  E-mu (2815 
C h a n t i c l e e r ,  S a n t a  C r u z ,  CA 
95062) has updated the Drumulator 
with a new PROM that increases the 
number o f  songs f rom 8 to  64, and 
a l s o  p r o v i d e s  a "s ong  w r i t e  p r o ­
t e c t "  f ea ture  to prevent acciden­
t a l  e r a s u re  o f  song s t e p s .  A l s o ,  
f i v e  new sets o f  custom drum sound 
chips are a va i l a b l e  fo r  the Drumu­

l a t o r  f rom D ig id rums (100 South 
E l ls wort h ,  Ninth F loor ,  San Mateo, 
CA 94401).  Each s e t  l i s t s  f o r  
$250; c h o i c e s  i n c l u d e  E l e c t r o n i c  
Drums #1 and E l e c t r o n i c  Drums #2 
(Simmons-l ike sounds), Lat in  Per ­
cu s s io n  (12 p e r c u s s i v e  sounds ) ,  
A f r i c a n  P e r c u s s i o n / M i s c e l l a n e o u s  
(12 more percussion sounds, a l l  o f  
which are r ea l  winners) ,  and Rock 
Drums. The l a t t e r  have a l o t  o f  
am b ience -p lus - l im i t ing -p lus -no is e -  
g a t i n g  e f f e c t  a l a  Led Z e p p e l i n ,  
P h i l  C o l l i n s ,  etc .

Oberheim E l e c t r on i c s  (2250 S. 
Barrington Avenue, Los Angeles,  CA 
90064) has in t r o d u c e d  an Update 
Expans ion f o r  t h e i r  DMX d i g i t a l  
drum machine. This hardware/so ft -  
ware combinat ion a l l o w s  f o r  o v e r  
45 new f e a t u r e s  i n c l u d i n g  5000+ 
event in t er na l  programming capac i­
t y ,  200 sequence  p a t t e r n s ,  100 
songs ,  programmable  tempo d i s ­
played in frames per beat ,  elapsed 
t im e  i n d i c a t i o n s  f o r  song and 
sequence ,  and s e l e c t i v e  c a s s e t t e  
i n t e r f a c e  f o r  l o a d i n g  s i n g l e  s e ­
quences or  songs f rom tape .  The 
update  c o s t s  $150, i n c l u d i n g  i n ­
s t a l l a t i o n  at  an Oberheim Serv ice  
Ce n te r .  Oberheim has a l s o  added 
s e v e r a l  new drum sounds to  t h e i r  
drum card l i b r a r y ,  inc lud ing  con­
gas ,  t i m b a l e s ,  cow be11/c l a v e , a 
complete set  o f  e l e c t r o n i c  drums, 
and sound e f f e c t s .  Most  v o i c e  
cards r e t a i l  f o r  $100.

MXR has introduced a l i b r a r y  
o f  o p t i o n a l  soun ds f o r  t h e i r  
d i g i t a l  Drum Computer.  The Drum 
L ib rary  includes four packages o f  
unique drum sounds th a t  r e p l a c e  
e x i s t i n g  ICs in the Drum Computer: 
Ro to  (R o to  1, 2, and 3 ) ,  Conga 
(C onga  1 and 2 ) ,  P e r c u s s i o n  I 
( B e l l  1, B e l l  2, and C l a v e ) ,  P e r ­
cu s s io n  I I  (Cabassa,  Gu ir o ,  and a 
s h a r p - a t t a c k  K i c k ) .  MXR i s  a l s o  
w o rk in g  on r emot e  foo ts w i t ch  op­

t i ons ,  e x te rna l  drum programming 
pads,  and t r i g g e r  output  o p t i o n s .  
New features  have a lso  been added 
t o  s t o c k  drum machines ,  namely  a 
"N ex t  Song" f e a t u r e  and new hand­
c l a p  sounds. New sounds f o r  the 
open h i -hat  and snare w i l l  f o l l o w  
soon.

A l s o  new f r o m  MXR i s  the  
" J u n i o r "  p o r t a b l e  sound box,  de­
s i gn ed  to  p r o v i d e  popu la r  drum/- 
p e r c u s s i o n  sounds,  as w e l l  as 
s p e c i a l  e f f e c t s .  The f i r s t  "Jun­
i o r "  f eatures  four  vo ic es :  laser  
b l a s t ,  hand c l a p s ,  shaker ,  and 
drum. A s w i t c h  s e l e c t s  be tween  
the v o i c e s ,  w h i l e  s e p a r a t e  con­
t r o l s  a d j u s t  o u t p u t  l e v e l  and 
tempo. The J u n io r  may be t r i g ­
g e r ed  by an i n t e r n a l  c l o c k  or 
e x t e r n a l  t r i g g e r .

S e q u e n t i a l  C i r c u i t s  has an­
nounced Drumtraks, a programmable 
drum machine th a t  r e t a i l s  f o r  
$1295 and i n c l u d e s  a MIDI i n t e r ­
face.  Features include:  program­
mable l e v e l  and tuning f o r  each o f  
the 13 d i g i t a l l y  recorded drum and 
cymbal  sounds; 3300 not e  memory; 
24, 48, or 96 pu lses -per -quart er -  
not e  c l o c k  in pu t ;  and s y n c - t o -  
t ape .

Keyboard reco rder .  Sequen­
t i a l  C i r cu i t s  has a lso  introduced 
the S i x - T r a k ,  a c o m b in a t i o n  6 
v o i c e  p o l y p h o n i c  s y n t h e s i z e r  and 
sequencer .  The l a t t e r  in c lu d e s  
auto c o r r e c t ,  programmable  t r a c k  
l e v e l  changes ,  track  dupl icat ion ,  
and over 800 note storage capac i­
ty .  You can s t a c k  s e v e r a l  v o i c e s  
on one n o t e ,  or  r e c o r d  i n t o  the 
sequencer  one v o i c e  a t  a t im e.  
Recording l ess  than a l l  s i x  vo ices  
l eaves other  vo ices  f r ee  fo r  r e a l ­
t ime play ing .  S i x - t r ack  a lso  in­
c lu des  a MIDI i n t e r f a c e  and r e ­
t a i l s  f o r  $1095.
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POLVMART
NEW BOOKS!
GUITAR GADGETS by Craig Anderton — A consumer’s guide written by the expert on the sub­
ject. For the guitarist who wants to know all about electronic gadgets. How to buy them, fix 
them, and get the most out of them. Includes a demonstration record.
#GG Guitar Gadgets ........................................................................................................................... $14.95

CUSTOMIZING YOUR ELECTRIC GUITAR by Adrian Legg — An Easy to follow guide for 
customizing your guitar to turn it into a unique and personal instrument. Easy to follow 
diagrams and step-by-step instructions shows you how to get new and better sound from your 
guitar.
#CEG Custom izing your E lectric G u ita r .......................................................................................... $7.95

STUDIO RECORDING FOR MUSICIANS by Fred Miller — Tells you everything you need to know 
about modern studio recording. Easy to follow text, backed throughout with illustrations. A 
must for professional and aspiring musicians — and for producers, engineers, arrangers and 
contractors.
#SRM Studio recording fo r M us ic ian s ............................................................................................ $14.95

SCIENCE OF SOUND
The physical and psycho-acoustical background to music is an important part of musical syn­

thesis. Helmholtz’s SENSATION OF TONE is, a century after its publication, still the standard text 
for the physiological acoustics. PSYCHOLOGY OF MUSIC by Carl Seashore, developer of the 
Seashore Music Test, provides an in-depth analysis of musical style and performance 
characteristics of many instruments. MUSIC, PHYSICS AND ENGINEERING by Harry Olson, who 
worked on the first RCA synthesizer, is a thorough discussion of the physical properties and 
design of traditional musical instruments (plus a chapter on electronic music). MUSIC, SOUND 
AND SENSATION by Winckel is much like the Helmotz work, with a bit less detail and more con­
centration on psycho-acoustics.

#SENS ON THE SENSATIONS OF TONE $8.95 
#MPE MUSIC PHYSICS AND ENGINEERING $6.95 
#PSYCH PHYCHOLOGY OF MUSIC $6.50
#MSS MUSIC, SOUND AND SENSATION $4.50

Home 
Recording 

for Musicians.

HOME RECORDING FOR MUSICIANS is Craig Anderton’s original 
guide to outfitting and operating a budget studio for maximum results, includes mixer and other 
audio processing circuits and a sound sheet demo recordinq.

#HRFM HOME RECORDING FOR MUSICIANS $14.95

Synthesists must be well versed in a number of techniques and principles. “ How To” and project 
oriented books are a great way to pick up these skills. MULTITRACK PRIMER by TEAC is a step- 
by-step guide to building, outfitting and operating your home studio.

#TEAC TEAC MULTITRACK PRIMER $4.95

MAKING MONEY MAKING MUSIC by James Dearing — Everyong dreams of being at the 
top, but there’s an enormous amount of “ middle money” out there for the taking. This is not a 
book about how to become a Millionaire Rock Star, but the strategies revealed will give you the 
knowledge you need to keep afloat if you decide to pursue a recording contract. A fresh and prac­
tical approach to staying alive in the music business. From the publishers of Writer’s Digest. 

#MMM MAKING MONEYMAKING MUSIC $12.95

REFERENCE
Often used reference materials to answer the many questions encountered in everyday synthesis. 
THE SOURCE Book of Patching and Programming from Polyphony has over 125 pages of patches 
in universal flow chart notation; the largest publication of its type.

ELECTRONIC MUSIC SYNTHESIZERS by Delton Horn devotes the first half to 
descriptions and functions of commercial electronic music synthesizers (Moog, Arp, PAIA, 
Oberheim, EML, and RMI); the second section provides schematics and projects for the ex­
perimenter. #SOURCE THE SOURCE $4.00

#CYCLO AUDIO CYCLOPEDIA (hardbound) $44.95
#EMS ELECTRONIC MUSIC SYNTHESIZERS $6.95

ORDER FROM: POLYMART. P O B O X  2 0 3 0 5 , OKLAHOM



USE THE ORDER FORM 
ON THE NEXT PAGE

ELECTRONICS

4/8TRACK STUDIO LOG BOOK designed by Craig Anderton provides a place to keep all the impor­
tant information on your tape library. Log in timing, type of tape used, record patches, make notes 
and use the expanded track sheet to list sequential changes in tape tracks relating to the settings 
of the indes counter. Craig Anderton’s CONTEMPORARY KEYBOARD ARTICLES is a collected 
reprint of all the articles from June 1977 through February 1981, covers tips, technique, theory, 
maintenance, and numerous construction projects. DEVICE BACK ISSUES — during the year that 
this newsletter was published, it featured almost 200 pages of technical information for the 
guitarist/musician. A wealth of articles on design, product reviews, and modification and con­
struction projects. Sold in complete set, individual issues not available. Limited number available. 
CRAIG ANDERTON MUSIC TAPE — Delightful listening plus a booklet explaining how the effects/ 
were achieved. /
#SLB STUDIO LOG BOOK $4.95
#AA CRAIG ANDERTON’S CONTEMPORARY KEYBOARD ARTICLES $5.95
#DEVICE COMPLETE SET (12) DEVICE BACK ISSUES $18.00
#CAMT CRAIG ANDERTON MUSIC TAPE $5.95

CITY. OK 73156 (405) 842-5480

THE BEGINNERS BOOK OF ELECTRONIC MUSIC by Delton T. Horn — A fascinating introduc­
tion to synthesized sound using build-your-own circuits or commercial equipment.
#BEM Beginners Book of Electronic Music ................................................................................ $12.95

MUSICAL APPLICATIONS OF MICRO-PROCESSORS by Hal Chamberlain — If you only have
space in your library for one book on music synthesis, this is the book. The easily read text is 
entertaining and enlightening and teaches both basics and advanced theory without plowing 
through pages of equations. Liberal examples illustrate theory and practice of both digital and 
analog signal generation and processing.
#MAM MUSICAL APPLICATIONS OF MICRO-PROCESSORS $21.95

THE COMPLETE GUIDE TO SYNTHESIZERS by Devarahi — An extraordinarily thorough treat­
ment of the subject of analog synthesizers. Covers everything clearly, and the suggested ex­
periments are excellent. Well organized and leaves nothing out.
#CGS THE COMPLETE GUIDE TO SYNTHESIZERS $18.95

PRACTICAL GUIDE FOR CONCERT SOUND by Bob Heil — Finally, a manual that explains in very
simple language those many “ magic terms” you’ve heard for years and never really understood. 
It’s the first book written especially for musicians, roadies, and sound technicians who want to 
KNOW and UNDERSTAND what their sound system is all about.
#PGC PRACTICAL GUIDE FOR CONCERT SOUND $10.00

#EPFM
#EMCR
#CMCB

Electronic Cookbooks are a great way to stock your library with materials that are not only heavy 
on theory, definitions and educational material but chock full of practical applications as well. 
These books can easily replace stacks of manufacturers data sheets and applications notes all in 
an easy to use reference. Walt Jung’s OP-AMP and Don Lancaster’s ACTIVE FILTER Cookbooks 
are self-explanatory — required reading for synthesists! AUDIO OP AMP APPLICATIONS is an 
edited version of the Op Amp Cookbook by Walter Jung, containing only audio applications. Lan­
caster’s CMOS book is much more than a digital reference — phase lock loops, top octave 
generators, touch switches, and other things you need. ELECTRONIC PROJECTS FOR MUSI­
CIANS by Craig Anderton is almost in a class by itself. It discusses electronic construction 
technique for the novice and provides 27 projects with printed circuit board patterns and a demo 
recording of the effects. Even if you’re an old hand at musical electronics, you'll appreciate that 
all of these processors, from Tube sound Fuzz to Phase shifter are compatible and work together 
without creating noise, signal loss, bandwidth compression or any of the problems common to in­
terconnecting effects from different manufacturers. There’s even a complete chapter on how to 
modify and combine effects to produce your own custom pedalboard. ELECTRONIC MUSIC CIR­
CUITS by Barry Klein covers synthesizer system design, power supplies, control voltage 
generators, VCOs, Filters, analog multipliers and more. Lots of schematics and data sheets on 
the most popular music oriented ICs. An excellent technical reference.

ELECTRONIC PROJECTS FOR MUSICIANS $14.95 #OACB OP-AMP COOKBOOK $15.95
ELECTRONIC MUSIC CIRCUITS $16.95 #AFCB ACTIVE FILTER COOKBOOK $14.95
CMOS COOKBOOK $13.95 #AUOA AUDIO OP-AMP APPLICATIONS $9.95

& MORE FROM POLYPHONY



PACK ISSUES $2.50 each ppd 
Find out what you’ve m issed!

#0301: 7/77: frequency divider project, random tone
generator project, normalizing synthesizer controls, eliminating 
patch cords, computer control of analog modules, Chord Egg 
modification, adding pitch bending, patches.

#0303: 2/78: computer controled Gnome, using joysticks,
build a bionic trumpet, ultra-VCO modifications, voltage control 
the Mu-Tron Bi-Phase, oral joystick, patches.

wmm #0304: April/May 78: Minimoog modifications, non-keyboard
module use, phasing and flanging (theory and circuits), memory 
expansion for programmable drunfs, digitally addressed transposer 
project, polyphonic software (with software transient generators), 
patches, Volume 3 index.
mm #0402: Sept/Oct 78: electronic music notation, notes on
the recording of "Cords" by Larry Fast, sequencer spftware 7 part 
one, rhythmic control of analog sequencers, touch switch projects, 
modular vocoder techniques, PET as a music controller, patches. 
mm #0404: January/March 79: add-ons for vocal F and V
converter, shorthand patch notation, more on note to frequency 
conversion, graphic monitor project, George Russell, super VCA 
circuit, echo software, Vol. 4 index. 
wm ' #0502: July/August 79: hex VCA/mixer project, electronic
music schools and studios, modify the Oberheim Expander Module, 
profile of Ernest Garthwaite, budget microphones, digitizer 
projects and software, bar graph ICs.
■■ #0505: January/February 80: Joseph Byrd, Mort Garson,
Larry Fast on 'Games', composing fpr 'live plus tape', using the 
CA3280, recording vocals, ADSR circuits.
mm #0506: March/April 80: Computers in Music: real time audio 
processing hardware, Powell sequencer system, Max Mathews, 
advanced STG software, PortaStudio, phase modulation, Volume 5 
index.
mm #0601: May/June 80: Gary Numan, Microcomputers in Real 
Time Audio, Build a Digital Audio Delay Line, writing
Documentation, Richard Hayman Composer/Performer Home Recording: 
Applying Harmonizing and Pitch Transposing Techniques by: Craig 
Anaerton.
mm #0602: July/August 80: Peter Gabriel, digital VCO
project, Dream modules, optimum level settings, dynamic phrasing, 
patches.
mm #0603: Sept/Oct combined with Nov/Dec (JU: alternate
controllers, add voices to Casio M-10, voltage controlled 
quadrature oscillator project, cordless patch bay, recording 
rules, patches.
mm #0604: January/February 81: Special Construction Edition;
Build: Audio Circuit Breaker, Pulse Width Multiplier, Magnetic 
Harp, 50 Watt/Channel Stereo Power Amp, Quad Sequential Switch,
DOD Mods, patches.
■■ #0605: March/April 81: Portable Music Issue, reviews of
Remco's FX, E-H Mini-synthesizer, Casio's VL-Tone, plus mods for 
the M7 IO, GR-500, mini-amp, and the Korg X-911. Introducing; 
Practical Circuitry and On Location, new columns.
■■  #0606: May/June 81: Synthesizer: Hardware Mods and
Software. Modular Synthesizer Effects. Environmental music. 
Keyboard assignment for the 8700, new columns; Details, Practical 
Circuitry, and On Location. Volume 6 index.

#0701: July/August: Guitar Electronics: Modify; Fender
Amp, MXR Phase 100, GR-500. Input/Output Structures, $5 Analog 
Programmer, Sample and Hold technique, Modular Synthesizer
Effects, new column: Applied Synthesis, Marketing Your Records. 
wm #0702: Sept./Oct.'81: Harald Bode Interview, Live Plus Tape

New Technique, Xenharmonics, Kraftwerk Live - Review, 
Psycho-Acoustic Experiments, Practical Circuitry - Super
Controller, Applied synthesis - Brass, Construction Tips For Beginners.
am #0703: Nov./Dec.]81: Dave Ros sum interview, Applied
Synthesis: Strings,Details: Series-parallel/Sum-Difference. The
Sound Gizmo and Pro-One Reviews, Practical Circuitry: VCO Deluxe.
mm #0704 Jan./Feb.'82: Bob Moog interview, Chip Power -
STK-050/070, Simple Square Wave Shaper, Tape Timer Ruler, 
Practical Circuitry: VCAs made simple. Details: Gozinda & Gozouta 
Revisited, Korg Trident & Casiotone 202 Reviews.

#0705 Mar./Apr.'82: Electronic Music Math, Analog Delay
Clock / Modulation; Frequency Domain Modifiers; Screen-Wave for 
the TRS-80; Touch Switches Revisited; Practical Circuitry: ADSR 
the Easy Way; Getting the most out of a Cheapo (Guitar). 
mm #0706 May/August '82: Anatomy of a Private record, Don
Slepian Interview, Understanding Digital Synthesizers: A Digital
Filter, Syn-Bow Review, Optical Audio, Profiles of SSM 2033 & 
2044, The PAL Filter, Bill Rhodes Applied synthesis: Bells, Pipe
Organ, Harpsichord, Electronic piano; The Realistic MG-1 Reviewed.

#0801 Sept/Oct.'82: Ambience in Electronic Music,Tone
Bypass for Fender Amps, 8 Track Reviews, Parametric EQ Tips, 
Solo/Cut Circuit for TASCAM Model 3, The SSM 2011, Tube Preamp, 
Snare + Drum Voice Circuit, Triple Pick-up Switcher, Simulated 
Stereo, When Quality Reocrd Mfg. Counts, Independent Record Mfg. 
Convention report.

#0802 February '83: AMS-100 Gate Output, Bus Distribution
Modules for Modular Synthesizers, Dynamic Touch Controller, 
Expanding Envelopes, MXR Limiter Review, New Age Music, An 
Overview, Synsonics Drum Review, Interface, Practical Circuitry: A 
Patch Over Scheme for Small Synthesizers, Lab Notes: Shepard 
Functions.
mm #0803 April '83: Sound Interface Device, Build a Bass Pedal 
System, Dr. Rhythm Mod., Switched Capacitance/Transversal Filters, 
Voltage Controlled LFO, Rockman & Voyetra Eight Reviews.

#0804 June '83: MIDI Hardware Fundamentals, What MIDI Means 
for Musicians, The Vangelis Interview, Creative Recording on a 
Shoestring Budget, A One Chip ADSR, An Electronic Switch.
mm #0805 August '83; Donald Buchla Interview, An Overview of 
Digital Drums, Exploring Just Intonation, Build a simple Drum 
Synthesizer, Micro-Drums part I, The Penultimate Compressor, Why 
Spring Reverb Will Never Die, Gate/Sample & Hold Circuit.

#0806 October '83 Larry Fast Interview, Basic Film Scoring 
Math, Foxtex X-15 Review, Build the Hip Bass Drum, Applied 
Synthesis: Orchestral Voicings Using the Tenth Interval.

#0901: December '83 John Foxx Interview, Build: a Dual
Trigger Delay; Center Channel Reverb. Drum Machine Modifications 
- PAIA, E-Mu, Roland; Polyphonic Keyboard Reviews, White noise.

CASIO M-10 OW NERS..........
Did you realize that your pride and joy has unseen powers? 
That there are voices and effects that you can add for the 
cost of a switch and a piece of wire? This latest booklet 
from POLYPHONY gives 'you the info that you need to transform 
your mini-axe and gives details on adding a "stunt box", 
computer interlacing and much,,much more.
No. CMOD 16 pages .................................. $3.50

SSM 2011 CHIPS
As a special service to readers interested in evaluating 
this exciting new chip, for a limited time POLYMART offers  
the SSM 2011 Microphone Preamp/Level Detector IC.
No. 2011 ........$5.75 each plus postage ($1.00)

RACK PANEL SPECIAL!
Easily machined 1/8 inch unfinished aluminum rack panels as 
low as $3.95 each in quantities of 3 or more, (you may mix 
sizes for discount prices)

single size -  1-3/4" 
double size -  3-1/2" 
t r ip le  size -  5-1/4"

Quantity
1 3 or more

.$5.25 $3.95 each

.$9.25 $7.95 each
$12.95 $11.95 each

ORDER FORM----------------
: We cannot invoice; payment must be enclosed with your order. 
■I there is a flat $.50 handling fee per order plus postage costs. 
| MasterCharge and Visa are welcome, ($10.00 minimum 

charge ). Foreign orders must be paid by certified check or 
■ money order in U.S. $ drawn on a U.S. bank (or by charge card) . 

Phone orders welcomed for charge card orders.

SHIP TO:
Name: ____________________________________________________
Address: __________________________________________________

City _____________________________S ta te______ Z ip ________

"TST

Card 4___________________________________________________ —
MasterCharge Bank # ____________Expiration D a te________
Signature _________________________________________________

Quantity Item price ea. amount

n  SUBSCRIPTION T ' u . s .  $ i 2/ y r .  f o r e i g n  s i a / Y R .

sub total
.—>1 il| j | -  Jll l y  Cl tcJi * y l —!i_)

U.S.: add 1 0 °/oof Sublotal 
or EB5 .00maximum 

Foreign: 2 0 °/aof Sublotal 
or $ 1 0 P°maximum

handling 
shipping 

total enclosed

O10■

MAILTOS POLYMART, P O B O X  20305 , OKLAHOMA CITY, OK 73156



N o d u la r  s i g n a l  p r o c e s s o r  
k i t s .  RODCAR E l e c t r o n i c  Sa l e s  
(9983 Monroe , D a l l a s ,  TX 75220) 
has r e l e a s e d  a v e r y  i n t e r e s t i n g  
s e t  o f  p rod u c ts :  s i g n a l  p r o c e s ­
s i n g  module k i t s  th a t  p lug  i n t o  a 
motherboard and can form the basis 
o f  a custom p r o c e s s i n g  system.  
K i ts  (board/parts)  include mother­
board ($29.95 ) ,  p a r a m e t r i c  s t a g e

Graphic s t u f f .  Ib an ez  (1716 
W i n c h e s t e r  Rd. ,  B e n s a l e m ,  PA 
19020) has in t r od u ced  the GE1502 
dual 2/3 o c t a v e  and GE3101 1/3 
o c ta v e  g ra p h ic  EQs. Each model  
r e t a i l s  fo r  $325.

B a s s i c a l l y .  AMP (9829 I n ­
dependence Ave . ,  Ch a ts wort h ,  CA 
91311) has announced the SL-1 bass 
preamp w i t h  i n t e g r a l  l i m i t e r ,  
b a s s / t r e b l e  EQ, four -ban d  s e m i -  
p a r a m e t r i c  e q u a l i z e r ,  ba lanced 
c o n n e c to r s ,  and o th e r  f e a t u r e s  
su i tab le  f o r  both s tud io  and stage
use.

New Korg s t u f f .  The Po ly  800 
($795 r e t a i l )  s t o r e s  64 programs,  
in c lu d e s  s i x - s t a g e  e n v e l o p e  gen­
erators  and s t ereo  chorus, a l lows  
f o r  " l a y e r i n g "  ( t w o  sounds per 
note) ,  has a MIDI port ,  sequencer, 
and j o y s t i c k  m o d u la t i o n  c o n t r o l .  
The instrument weighs 13 lb. (good 
f o r  s t r a p p i n g  around your  neck)  
and can be AC or bat t er y  powered.

The PSS 50 Programmable "Su­
per Sect ion"  i s  b a s i c a l l y  a preset  
rhythm machine ( w i t h  d i g i t a l l y  
recorded drum and h igh-hat  sounds) 
p lus  a chord sequencer  w i t h  p r e ­
programmed bass l i n e s  and var ious 
instrument accompaniment patterns.  
I t ' s  des igned  f o r  p r a c t i c e ,  l i v e  
performance, and songwri t ing.

F in a l l y ,  Analog Delay, Noise 
Gate ,  and Phaser  modules  ar e  now 
a va i la b le  fo r  the PME-40X e f f e c t s  
system.

K urzw eil  update. K u r z w e i l  
(411 W a v e r l y  Oaks Road, Waltham, 
MA 02154), whose prototype  K-250 
d i g i t a l  keyboa rd  caused q u i t e  a 
s t i r  at  l a s t  June's NAMM show, 
have f i n a l i z e d  t h e i r  p r o d u c t i o n  
model. Features include 26 r e s i ­
dent  i n s t ru m en t  v o i c e s ,  m u l t i ­
t r a c k  pe r f o rm ance  s equencer ,  and 
the a b i l i t y  to s tore  100 keyboard 
setups ( inc lud ing  s p l i t s ,  doubles, 
and t r a n s p o s i t i o n s ) .  P lanned op­
t i o n s  i n c l u d e  ROMs f o r  e x t r a  
v o i c e s ,  a d i g i t i z e r  f o r  sound 
sampling, and disk d r i ve  f o r  addi­
t i o n a l  s t o r a g e .  Customer  d e l i v ­
e r i e s  are  schedu led  f o r  the 2nd 
quarter o f  1984.

( $ 2 4 . 9 5 ) ,  l o - z  m i c  p r e a m p  
($24.95 ) ,  " b r i l l i a n c e "  c o n t r o l l e r  
to  r e g e n e r a t e  h igh f r e q u e n c i e s  
l o s t  through p r o c e s s i n g  ($19.95) ,  
summing card ($12.95), and severa l  
others ( l i m i t e r ,  n o i s e  r e d u c t i o n ,  
e t c . ) .  A c a t a l o g  i s  a v a i l a b l e  
from the above address.
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When writing to change the address 
on your POLYPHONY subscription 
it is important that you enclose the 
mailing label. Our computer cannot 
locate your name on the subscription 
list without it.

ATTACH OLD LABEL HERE

NEW ADDRESS

Nam e—______________________
A d dress________

City-------------- State_______Zip_________

mail to: Polyphony
PO BOX 20305 
Oklahoma City,OK 73156

GOUIPfTEfYT EXCHROGG
PUT POLYPHONY TO WORK FOR YOU. Equipment Exchange c l a s s i f i e d  ra tes 
f o r  ind iv idua l s  o f f e r i n g  goods or se rv ic es  f o r  sa le  or t rade :  25c per 
word, 20 word ($5.00)  minimum charge. Commercial establ ishments:  50c 
per word. P r ic e s ,  z ip ,  phone numbers count as one word each. DISPLAY 
CLASSIFIED: $15 per c o l .  inch, one inch minumum, camera ready ar t  to 
be suppl ied by a d v e r t i s e r .  a l l  c l a s s i f i e d  a d ve r t i s in g  must be 
prepaid.  adve r t i s e rs  using a Post O f f i c e  Box number f o r  responses 
must furnish Polyphony Publ ishing  co. wi th a complete s t r e e t  address 
and phone number. Readers should respond d i r e c t l y  to a dve r t i se r .  
Polyphony i s  not respons ib le  fo r  claims made in ads, or for  the r e s i t s  
o f  any t ransact ions .  Polyphony reserves  the r i g h t  to e d i t  or re fuse 
any ads submitted.

musk equipment
FOR SALE: ARP 2600 Synthes izer  in
e x c e l l e n t  cond i t ion  $1300. (904) 

» 222-9242, David B i e l i n g ,  415 
Chapel Dr ive #B104, Tal lahassee,  
FL 32304.

Oberheim FVS-4 Polyphonic Module 
synth. with programmer patches and 
schematic in e x c e l l e n t  condi t ion .  
$2,250 or best  o f f e r .  Ca l l  or 
w r i t e :  Dan D'Angio,  3128 Lanvale 
P lace ,  Ph i l ade lphia ,  PA 19145, 
(215) 334-5980

FOR SALE: Korg X-911 Guitar 
synthes ize r ,  $600 l i s t ;  A lso MS-04 
Modulation Pedal l i s t  $220.00 w i l l  
s e l l  both f o r  $275.00 or trade for  
d i g i t a l  de lay  uni t ,  Ben 
K e t t l e w e l l ,  P .0.  Box 1205, 
Provincetown, MA 02657.

Recordings
COMPOSER-X the l a t e s t  casset te  
r e le ase  by Walt Whitney, "a  we l l  
conceived,  e x c e l l e n t l y  produced 
package o f  e l e c t r o n i c  music with 
strong melodic q u a l i t i e s . "  Send 
$5.50 ppd. to Walt Whitney, P.0.  
Box 2411, Overland, MO 63114

PS-3010 remote poly-keyboard f o r  
use wi th Korg PS-3100, 3200, 3300 
synthes ize rs .  with 20 f t .  60 pin 
connector cable and junct ion  box 
VGC 300.00 or trade (314) 
429-2858.

E-MU EMULATOR 8 v o i c e  keyboard. 
With add i t iona l  sof tware ;  user 
mult i -sample,  sequence sync, 
analog i n t e r f a c e .  Exce l l ent  
condi t ion  (619) 566-3850 or 
486-4734 $5,500.

A l l  in p e r f e c t  condi t ion :  PAIA 
8782 Encoded Keyboard $85.00, 
Phlanger $35.00, 4711 Mixer 
$20.00, EKx modules, (make 
o f f e r s ) .  Doug Chandler, P.O.Box 
413, Badin, NC 28009. Phone: (704) 
983-4194.

INCIDENTS OUT OF CONTEXT and PRIME 
NUMBERS: 2 LPs o f  Or ig ina l  music 
in  jus t  intonat ion  composed and 
performed by David Doty and 
Fr iends.  INCIDENTS features  
Polysynths wi th acoust ic and 
e l e c t r o - a c o u s t i c  instruments; 
PRIME NUMBERS is  gamelan-style 
percussion.  $6.98 each plus $1.00 
postage and handl ing,  from OTHER 
MUSIC, 535 Stevenson S t . ,  San 
Francisco,  CA 94103 ( CA res idents 
add sales tax )

equipment
CABLE -  SATELITE -  MICROWAVE -  UHF 
-  VIDEO ACCESSORIES. S.A.S.E.  40c. 
H.M.S. 2011 W. 11th S t . ,  Upland,, 
CA 91786.

NEXT
Alternative Key board Designs

Casio Mods
Low Budget Sequencers

Synthesizer Notation
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TL061......
LIN E A R S

...B iFe t.............................................72
TL062...... ...Dual B iFet.................................... 99
TL064...... ...Quad BiFet...................... ....... 1.95
TL071...... ...B iFe t................................ ............ 65
TL072...... ...Dual B iFet....................... ....... 1.15
TL074...... ...Quad BiFet...................... ....... 1.95
NE555...... ...T im er............................... ............ 39
NE570..... ....Com pander................... ....... 3.80
NE571..... ....Com pander................... ....... 2.95
NE572..... ....Com pander................... ....... 4.95
UA741..... ....Comp. O pAm p.............. ............ 29
MC1456......Low Noise O pAm p........ ............ 90
RC1556... ...Low Noise OpAm p........ ....... 1.48
CA3080... ...OTA.................................. ............ 94
CA3280... ...Dual O T A ........................ ....... 1.98
RC4136... ...Quad O pAm p................. .......  1.10
RC4739... ...Dual Low Noise.............. ....... 1.19
NE5532... ...Dual High P e r f............... ....... 3.70
NE5534... ...High P erfo rm ance ........ ....... 2.65

SPECIAL PURPOSE
SAD-1024...... Analog Delay.................... 17.50
SAD-4096. .... Analog Delay.................... 37.50
MK50240....... Top Octave Div................... 5.95
SN76477... .....Sound G enerator.............. 3.45

SANYO HYBRID POWER AM PS
STK050..... .50 W att Power A m p .......... 19.40
STK070..... .70 W att Power A m p .......... 24.20

SSM - SOLID STATE
MICRO-TECHNOLOGY

SSM 2010. .....VC A ...................................... 7.50
SSM 2011. .....PreAm p............................... 5.75
SSM 2012. .....V C A ...................................... 9.50
SSM 2020. .... V C A ...................................... 7.50
SSM 2022. .....VC A ...................................... 7.50
SSM 2030. .....VCO...................................... 7.50
SSM 2033. .....VCO.................................... 10.00
SSM 2040. .....V C F ...................................... , 7.50
SSM 2044. .....V C F ....................................... 7.50
SSM 2050. .....V C TG .................................. . 7.50
SSM 2056. .... V C TG .................................. . 5.75

THERMISTER (T e m p . S en s in g  R e s is to r)

TSR-Q81.....Tel Labs Q81 1k ................ $3.50

OPTO-ISOLATOR
CLM6000.. ..Clairex C LM 6000............... $2.85

CAPACITORS (25  vo lt)
701-100... ... 100 pf polystyrene........... ... .25
701-180.... ... 180 pf polystyrene........... ... .25
701-1000.. ... 1000 pf polystyrene......... ... .25
701-2200.. ... 2200 pf polystyrene......... ... .25
701-2200.. ... 3300 pf polystyrene......... ... .25
701-3900.. ... 3900 pf polystyrene......... ... .25

702-005.... ... .005 uf m ylar...................... ... .12
702-01...... ... .01 uf m ylar........................ ... .12
702-05...... ... .05 uf m ylar........................ ... .16
702-1........ ... .1 uf m ylar.......................... ... .21
702-22...... ... .22 uf m ylar........................ ... .33

703-1.0..... ... 1.0 uf ta n ta lu m ................. ... .39
703-3.3.... ... 3.3 uf ta n ta lu m ................. ... .49
703-4.7.... ... 4.7 uf ta n ta lu m ................. ... .59

704-2.2.... ... 2 .2  uf e lec tro ly tic .................... 21
704-4.7.... ... 4.7 uf e lec tro ly tic .................... 21
704-10...... ... 10 uf e lec tro ly tic ..................... 21
704-100........ 100 uf e lectro ly tic ............ ......31

705-10..... .... 10 pf ceramic d is k ........... ...... 15
705-.01.... ...... 01 uf ceramic d is k ................. 12
705-.1...... ...... 1 uf ceramic d is k ............. ...... 17

IC  S O C K E T S  (soldertail)
IC-S-08.... ... 8 pin high quality socket. ...... 27
IC-S-14... ... 14 pin high quality socket ... .30
IC-S-16.... ... 16 pin high quality socket ... .34
IC-S-18.... ... 18 pin high quality socket ... .40
IC-S-28.... ... 28 pin hgih quality socket ... .60

IC-C-08.... ... 8 pin economy socket..... .......13
IC-C-14.... ... 14 pin economy socket... .......15
IC-C-16.... ... 16 pin economy socket... .......17
IC-C-18... ... 18 pin economy socket... .......20
IC-C-28... ... 28 pin economy socket... ...... 40

R E S IS T O R S  5 % , 1 /4 w att
All EIA values available from  2.0 ohm to  5.1 Meg.
Also availble is 10 Meg.

100 each of same v a lu e .........................  $1.50
50 each of same v a lu e ................................. 98
25 each of same v a lu e ................................. 75
10 each of same v a lu e ................................. 40
5 each of same v a lu e ................................. 25

ASSORTMENTS
10 each of 10 values (1 00 )......................  3.00
25 each of 10 values (250) ........................6.50
50 each of 20 values (1000).................  16.00

C H O R U S / D E L A Y  KIT
This chorus/delay unit, designed by Craig Anderton 
and featured in G uitar Player magazine, provides 
flanging, s lapback echo, and autom atic double 
track ing  effects. The delay range is from  2 ms to  80 
ms. Due to  the use o f compression and expansion 
techniques, the unit has dead-qu ie t operation up to 
about 50 ms and only m inim al noise out the full 80 ms. 
This pro ject kit consists of all e lectronics, pots, jacks, 
etc. A lso included are the two circu it boards (etched, 
d rilled , and legended) needed fo r the p ro ject. Not 
included is wire, solder, case, knobs, etc. The 
Chorus/Delay unit also needs a well regulated 
b i-po lar 15 volt power supply (not included). (A 
punched and legended rack m ount panel will soon be 
available for this project.)
Order KT-CD777..................................... $78.00

" S N A R E  + "  D R U M  V O IC E  KIT
This percussion synthesizer was designed by 

Thom as Henry and appeared in POLYPHONY 
magazine. Here's what Craig A nderton had to  say 
about the "SNARE + ” . "A t last - an inexpensive drum
voice that has a punchy, full sound........All in all, the
Snare -I- delivers a lo t of drum  sounds, and I would 
unhesitatingly recommend it to  anybody w ho ’s tired 
o f the thin sound found in most e lectron ic drum 
un its ."

We offer the k it w ith or w ithout a panel. K it 3770 
conta ins all e lectron ic parts, switches, jacks, pots, 
etc, as well well as etched, drilled, and legended 
circu it board. K it 3772 includes all this plus a punched 
and legended rack mount panel (standard 1 3 /4  by 19 
inches) available in black or blue (both w ith  white 
legends).

Not included w ith e ither k it is wire, solder, mounting 
hardware, etc. The SNARE +  also needs a b i-po lar 15 
volt power supply (not supplied).
KIT 3770 Basic SNARE +  k it...............  $33.95
KIT 3772 SNARE +  with rack panel... $44.94

T H E  "C L A R IF IE R "  G U IT A R  
E Q / P R E A M P

The “ CLARIFIER" is an onboard preamp/EQ  
module for guitar. This design, by Craig Anderton, 
was firs t seen in the pages of GUITAR PLAYER 
magazine. Here’s what the CLARIFIER will do: 
Replace the g u ita r’s standard passive tone contro l 
w ith a two contro l, active c ircu it which provides over 
12 db of bass and treble  boost and up to  6 db cut.... 
Buffer your p ickups from external loading, giving 
add itiona l output and im prove high freq response.... 
Add a nom inal 6 db of gain to  give your signal a bit 
more punch, as well as im prove the signa l/noise ratio 
in m ultip le  e ffects systems... make your guitar 
im mune to  the high freq loss caused by long cable 
runs.

The CLARIFIER kit is available in tw o options, both 
o f which include a high quality drilled, legended, and 
masked circu it board, as well as com plete  step by 
step instructions. K it 2450 conta ins everything 
needed for a com plete unit.. Kit 2455 contains 
everything execpt the pots (for those who prefer a 
partic luar brand of potentiom eter). Batteries are not 
included with e ither kit.
KIT 2450....Complete CLARIFIER k i t . $18.95 
KIT 2455.....CLARIFIER less controls ..$14.95

TERMS: (Check, Money Order, Cashiers Check - 
Add .75 if under $10.00)—  ($10.00 minimum on 
C.O.D. (UPS only) add $1.50)—  (Mastercard and 
Visa: $10.00 minimum. You must supply exp. 
date.)—  (Indiana residents add sales tax.)

SHIPPING AND HANDLING: $1.00 plus 5%  of 
purchase. We will credit any amount over our 
standard rate.

SA TISFACTI0N GUARANTEED!

SIGNAL DIODE
601-60...1N914 (1N4148) signal diode . 5/.35

TRANSISTORS
2N3904......2N3904 NPN Transistor..............25
2N3906......2N2906 PNP T ransis tor..............25

POTENTIOMETERS
( 3 / 8  lo ng  s h a ft,  5 /1 6  m o u n tin g  ho le )

854-401......10K Linear ta p e r..................  1.09
854-501.....100K Linear ta p e r................  1.09
854- 505.500K Linear ta p e r ................  1.09

855- 401..10K Audio ta p e r...................  1.09
855-501.....100K Audio ta p e r.................  1.09
855- 505.500K Audio ta p e r................... 1.09

856- 401..10K Audio taper with
on/o ff sw itch........................  1.25

TR IM  P O T S  (vertical mount)
802-251 250 ohm trim m er........................ 40
802-103 10K tr im m e r................................ 40

MINI T O G G L E  S W I T C H E S
403-20....SPDT (on/on) sub-mini (3A).... 1.20 
403-40....DPDT (on/on) sub-mini (3A).... 1.50 
405-10....SPST (on/off) bat handle (6A). 1.85

L E D s
Please note that the typical DC forward current (l-fwd) 
o f these LED’s is less than those offered elsewhere 
making these LED’s ideal for battery circuits or others 
where current consum ption is a factor.

305-201.....Red T-13/< jum bo diffused (20 m a .)........30
305-202.....Green T-1% jum bo diffused (30 ma).. .40
305-203.....Dual T-1% jum bo diffused (50 ma).........90
305-204.....Tri T-1% jum bo diffused (20 ma)......  1.50

Note: 305-204 is a three lead, tri-co lo r (green, red, 
yellow) device. It is essentially two separate LED’s in 
one package. (The yellow is obtained by turning on 
both green and yellow.)

J A C K S  and P L U G S
1 / 4  In. PHONE JA C K S
901-101...Mono standard phone ja c k .........45
901-103...Mono with n/closed c o n ta c t.......52
901- 105...Mono end. jack (open back)...55
902- 211...Stereo standard phone ja c k .......70
902- 213...Stereo end. jack (open back).. .77

1 / 8  In. M IN I JA C K S
903- 351...Mono with n/closed co n ta c t...32
903-353...Mono end. (open back)................ 26
903-355...Mono enclosed with con tac t.......35

RCA JA C K S
921-100...RCA jack, chassis m oun t.............34
921-200...RCA jack on phenolic m oun t... .25 
921-300...Dual RCA on phenolic mount... .43 
1 / 4  In. PHONE PLUGS
911-201...Mono, black phone p lu g ............. 48
911-203...Mono, red phone plug.................. 48
911-205...Mono, chrome (metal) plug... .1.20 
911-211...Stereo, black phone p lug ............ 65

1 / 8  In. M IN I PLUGS
913-251...Mono, black mini p lug.................. 38
913-253...Mono, red mini p lu g ......................38
913-255...Mono, chrome (metal) p lug ......... 56

S W IT C H IN G  JA C K S
These are stereo phone jacks tha t contain an 
independent switching sywtem tha t is contro lled by 
the insertion o f the plug. Jack 905-301 contains the 
equivalent o f a DPST norm ally on switch. Jack 
905-302 conta ins the equivent of a DPDT on/on  
switch making it ideal fo r switching b i-polar power 
supplies on and o ff in effects boxes, etc.
905-301...Stereo jack with SPST switch.. .90 
905-302...Stereo jack with DPDT sw.....  1.00

PGS ELECTRONICS 
Route 25 - Box 304  

Terre Haute, IN 47802



EXTRA
VALUE

LOW COST

K37 37 note d ig ita l keyboard con tro lle r. . .
........ $188.00 (4.50)

K-61 61 note d ig ita l keyboard contro ller . ........... $289.00 (5.50)
KDAC Digital to Analog Converter Add o n ..........................$15.95
KEX Exponential Converter A dd -on .......................................$15.95

47D SYNTHESIZER 
PACKAGES — MODULAR VERSATILITY 

AT LOWEST POSSIBLE PRICES
There is no better place to begin learning about electronic 

sound production than with a modular synthesizer. Seeing the 
physical connections between modules and being able to re-route

signals by plugging the output of one into the input of another 
makes clear what functions individual processing and control 
elements perform in a very physical and obvious way. At the same 
time, modules are frequently the system of choice of the most ad­
vanced synthesists because the versatility of modules can never 
be matched by an “ axe-in-a-box” .

These 47D packages are a particularly nice place to start not 
only because of their low cost, but since they feature our new 
Series V Keyboard Controllers (see description above) they can 
serve as the foundation of a system which can grow to be as 
eclectic as you like with digital, linear or exponential equipment 
from many different manufacturers.

Modules included with the system are:2-4710 Voltage 
Controlled Amplifier/Balanced Modulators, 1-4720 Voltage Con­
trolled Oscillator, 1-4730 Multi-Modal Voltage Controlled Filter, 
1-4740 ADSR Transient Generator, 1-4750 Control Oscillator/Noise 
Source, 1-4712 Reverb Module, 1-4771 Power Supply. The modules 
are housed in a 4761 Wing Cabinet.

Available with either 37 or 61 note keyboard controller, the 
package prices represent about a 10% savings over separate 
component prices.
47D37 Synthesizer w ith  37 note co n tro lle r................. $429.00 (9.00)

(467.55 if purchased separately) 
47D61 Synthesizer w ith 61 note contro ller

............... $517.00 (11.00)
(574.55 if purchased separately)

others, simply add the low-cost KDAC option. This option pro­
vides not only linear control voltage output, but also implements 
low note priority with retriggering and gives industry standard 
gate (high logic when any key is down) and trigger (short pulse 
when new key is presesed) outputs. The digital outputs are not 
disabled by this addition, in fact they are also expanded because 
you can now use the 8 digital data lines either as output from the 
keyboard to a computer or for driving the control voltage output 
from a computer — completely under software control.

To use the controller with linear response synthesizer modules 
such as PAIA 4700 or 2700 series equipment, also select the KEX 
option. This addition generates the exponential control voltage re­
quired by this series of equipment and still maintains the outputs 
outlined earlier. One keyboard can simultaneously control 

exponential and linear response equipment, 
and you still have the 8 bit bi-lateral 

computer port.

UNIVERSAL KEYBOARD CONTROLLERS
PAIA’s new series V Keyboard controllers offer enough 

standard features like pitch and modulation wheels, smooth Pratt- 
Read action, small size and light weight to make you fall in love 
with them the first time you lay your hands on one. And there are 
options available to make these controllers compatible with prac­
tically any synthesis system from any manufacturer.

Begin by selecting 37 or 61 note actions. In either configuration 
the basic unit is a scanning matrix encoder that delivers parallel 
digital outputs — six bits indicating the key being examined and a 
strobe bit indicating the up/down status of that key. A jumper 
selectable eighth line serves a hand-shaking function with a com­
puter if needed. The parallel data appears on a standard DB-25 
connector on the rear of the case.

If you’re going to be using the keyboard to control Iv./Oct. 
exponential response equipment such as PAIA’s EKx series of 
cards or systems manufactured 
by Roland, Serge, Synton and

HQiA Electronics, Inc.
1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626

ORDER 
TOLL FREE 

with Visa 
or Mastercard

1-800-654-8657


