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THE ULTIMATE KEYBOARD

The Prophet-10 is the most complete keyboard instrument available today. The Prophet is a true 
polyphonic programmable synthesizer with 10 complete voices and 2 manuals. Each 5 voice keyboard 
has its own programmer allowing two completely different sounds to be played simultaneously. All ten 
voices can also be played from one keyboard program. Each voice has 2 voltage controlled oscillators, a 
mixer, a four pole low pass filter, two ADSR envelope generators, a final VC A and independent modula­
tion capabilities.

The Prophet-10’s total capabilities are too 
numerous to mention here, but some of the 
features include:

* Assignable voice modes (normal, single, 
double, alternate)

* Stereo and mono balanced and unbalanced 
outputs

* Pitch bend and modulation wheels
* Polyphonic modulation section
* Voice defeat system
* Two assignable & programmable control 

voltage pedals which can act on each man­
ual independently

* Three-band programmable equalization
* Program increment footswitch
* Programmable volume control and a master 

volume control
* Octave transposition switches
* Upper & lower manual balance control
* A-440 reference tone

The Prophet-10 has an optional polyphonic 
sequencer that can be installed when the Prophet 
is ordered, or at a later date in the field. It fits 
completely within the main unit and operates on 
the lower manual. Various features of the 
sequencer are:

* Simplicity; just play normally & record ex­
actly what you play.

* 2500 note capability, and 6 memory banks.
* Built-in micro-cassette deck for both se­

quence and program storage.
* Extensive editing & overdubbing facilities.
* Exact timing can be programmed, and an 

external clock can be used.
* Ability to change programs automatically in 

the sequence.
* Transpose facilities for instant pitch 

changes.

The Prophet-10 comes complete with a high quality flight case, two voltage pedals and two foot- 
switches. It’s now available; see your local dealer.

Play the Prophet-10 today-It’s your ULTIMATE KEYBOARD.
For more information write to: SEQUENTIAL CIRCUITS, INC. 3051 North First Street Dept. K San Jose, California 95134
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I  j u s t  go t  back f rom the 70th AES show in  New 
York .  No, I 'm not  g o in g  to  t e l l  you about a l l  the 
fabulous new toys;  what impressed me most about the 
show was the many musicians I  ta lked  to.  I f  they 're  
r e p r e s e n t a t i v e  o f  where m u s i c a l  e l e c t r o n i c s  i s  
going,  we' re in good shape. In f a c t ,  we may even be 
on the threshold o f  something very  e x c i t in g .

The b i g g e s t  change I  f e l t  was an openness ,  a 
"we 're  a l l  in this together "  a t t i tu d e  that contrasts  
s h a r p l y  w i t h  the " I  have a b i g g e r  s y n t h e s i z e r  than 
you do" a t t i t u d e  so o f t e n  e v i d e n c e d  in  the past .  
Perhaps as musicians,  we a l lowed ourse lves to become 
seduced by t e c h n o l o g y ;  p e o p l e  now seem much l e s s  
i n t e r e s t e d  in  what k ind o f  i n s t r u m e n t  you p l a y ,  
p r e f e r r in g  instead to analyze the music.

Maybe t h i s  emphas is  on music  i s  due t o  our 
b e i n g  c o m f o r t a b l e  w i t h  the t e c h n o l o g y .  I 'm sure 
when you heard your f i r s t  synthes ize r  record,  your 
r ea ct ion  -  l i k e  mine -  was "how do they do that? !? "  
But a f t e r  you 've  heard  your 100th s y n t h e s i z e r  r e ­
cord, you know how they do that and now the concern 
becomes " i s  t h i s  good m us i c?"  T ha t ' s  a h e a l t h y  
sign. In essence, the nove l ty  has worn o f f ,  and now 
we can see  m u s i c a l  e l e c t r o n i c s  f o r  what i t  i s :  An
add i t i ona l  set  o f  to o ls  f o r  musical  expression.

Perhaps some o f  the co -o pe ra t i v e  a t t i tu d e  was 
a l s o  spawned by the l a c k  o f  p u b l i c  a c cep ta n ce  o f  
e l e c t r o n i c  music. Whi le some people s t i l l  b e l i e v e  
th a t  the  p u b l i c  i s  dense and d oesn ' t  " a p p r e c i a t e "  
what we' re doing, the f a c t  i s  that var ious  pieces  o f  
e l e c t r o n i c  music have reached  p e o p l e  e m o t i o n a l l y  
over the years (through movie soundtracks as w e l l  as 
r e c o r d s ) .  So, we know tha t  p u b l i c  a c cep ta n ce  
poss ib le .  The bo t t l eneck appears to be d i s t r i b u t i o n  
-  ma tc h in g  the r i g h t  r e c o r d s  w i t h  the r i g h t  a u d i ­
ence. Most record companies s imply don't know how 
to market music that doesn't f i t  in to  e a s i l y  d e f ina­
b l e  c a t e g o r i e s  ( r o c k / j a z z / f o l k / c l a s s i c a l ) ,  which 
indeed presents a market ing problem.

Once musicians came to gr ips  wi th  th is  problem 
and r e a l i z e d  they weren' t going to be signed by the 
" b i g g i e s "  ( p o s s i b l y  a b l e s s i n g  in  d i s g u i s e ,  but 
that 's  another s t o ry ) ,  they dea l t  w i th the s i tu a t i on  
in  a v a r i e t y  o f  ways.  They p r e s s e d  t h e i r  own a l ­
bums, and d id  t h e i r  own m a r k e t in g .  They made the 
required " t r i l l i o n s  o f  c a l l s " ,  as B i l l  Rhodes said a 
co up le  o f  i s s u e s  ago ,  to  r e c o r d  s t o r e s  and r a d i o  
s t a t i o n s .

I  ta lked to severa l  people who had set up loc a l  
independent d i s t r i b u t i o n ,  s p e c i f i c a l l y  d es ig n ed  tp 
g e t  the r i g h t  k ind o f  p e o p l e  and the r i g h t  kind o f  
music together .  I  was surprised when one indepen­
dent  d i s t r i b u t o r  men t i on ed  th a t  he s p e c i a l i z e d  in 
" e l e c t r o n i c  m us ic ,  f r e e  j a z z ,  and b lu e s "  r e c o r d s .  
What do these forms o f  music have in common? Argua­
b l y ,  not  v e r y  much. But the  p e o p l e  making  these  
r e c o r d s  have  a l o t  in  common. These  are  the  s e l f -  
r e l i a n t  f o lk s ,  the ones who don't r o l l  over and play 
dead when the major la be l s  don't return th e i r  ca l l s  
(or  t h e i r  casse t te s ) .  They recognize  that d r i v in g  a 
l i m o  d oesn ' t  make f o r  b e t t e r  musi c ,  tha t  r e co rd  
company par t ie s  where everybody gets smashed doesn't 
make f o r  b e t t e r  mus ic ,  tha t  f u l l  page ads in  the 
music trades don't make f o r  b e t t e r  music. In fa c t ,  
a $20,000 s y n t h e s i z e r  i s n ' t  g o in g  to  make b e t t e r  
music than a $1,000 syn thes iz e r . . . i t ' s  the musician, 
and the musician alone,  who determines whether the 
music w i l l  be good or not.

The b e n e f i c i a l  e f f e c t  o f  m a r k e t in g  your own 
music  i s  i n c a l c u l a b l e .  For  one t h i n g ,  y ou ' r e  gen­
e r a l l y  f reed o f  the l e g a l  hass les ,  producer hass les ,  
and w i l l - i t - g e t - a i r p l a y - a n d - d o e s - i t - l a s t - l e s s - t h a n -  
3-minutes hassles  that can sap your a r t i s t i c  v i t a l i ­
t y .  Sure,  i t ' s  hard work t o  pound the pavement  and 
bug the l o c a l  DJs, but i t ' s  work th a t  needs to  be 
done and no one i s  g o in g  to  do i t  f o r  you. I n t e r ­
e s t i n g l y ,  I  have ye t  to meet a musician who has put 
out  a s e l f - p r o d u c e d  r e c o r d  th a t  d i d n ' t  e v e n t u a l l y  
b reak  even. . .whi ch i s  more than the b i g  l a b e l s  can 
say .  I ' v e  seen f a r  too  many mus ic i ans  l o s e  t h e i r  
soul as they saw cont ro l  over t h e i r  music s l i p  away 
from them. The d o - i t - y o u r s e l f e r  d oesn ' t  have th a t  
problem.

Another b e n e f i c i a l  e f f e c t  i s  the f e e l i n g  o f  co­
o p e r a t i o n  t h i s  who le  s i t u a t i o n  c r e a t e s .  When I  
mentioned that I  would be r e l e a s in g  an album soon, 
people w i l l i n g l y  o f f e r e d  me adv ice ,  turned me on to 
rad io  s ta t ions  that play  independent music, and the 
l i k e .  I  th in k  p e o p l e  r e a l i z e  tha t  the success  o f  
ANY sel f -made music helps us a l l .  Some independents 
have s a id  t o  me th a t  they  f e e l  l i k e  t h e y ' v e  been 
b e a t i n g  t h e i r  heads a g a i n s t  a b r i c k  w a l l  in  t r y i n g  
to ge t  th e i r  music marketed. We l l ,  I  think so many 
o f  us have  bea ten  our heads a g a i n s t  the  w a l l  tha t  
some r ea l  cracks are showing, and severa l  musicians 
have even punched a h o l e  i n  the w a l l  and come out 
the other s ide.

The future? Simple. Major record labe ls  have 
proven  th a t  the y  a re  i n c a p a b l e  o f  i d e n t i f y i n g ,  
a n a l y z i n g ,  and c a p i t a l i z i n g  on t r en d s .  Boston's  
f i r s t  album so ld  8 m i l l i o n  copies,  and yet  i t  almost 
d i d n ' t  g e t  r e l e a s e d ;  the most s u c c e s s f u l  P e t e r  
G a b r i e l  album so f a r  was the one judged as hav ing  
the  l e a s t  c o m m erc ia l  p o t e n t i a l  by h i s  l a b e l ;  and 
t h e r e  a re  p l e n t y  o f  o t h e r  exam ples .  I  can e a s i l y  
p ic ture  a t ime when i t ' s  the d o - i t - y o u r s e l f e r s  who 
a re  g e n e r a t i n g  the t a l e n t ,  w i t h  the  ma jo r  l a b e l s  
p r i n c i p a l l y  se rv ing  as d i s t r i b u to r s ,  which seems to 
be what the y  do b e s t .  I  a l s o  see the  in dependen ts  
v i r t u a l l y  taking over the market on albums s e l l i n g  
100,000 c o p i e s  or  l e s s ,  a market  which the ma jo rs  
have more or l ess  w r i t t e n  o f f .

We may be on the  t h r e s h o l d  o f  som et h in g  v e r y  
e x c i t i n g .  Keep your  eyes  on these  pages in  the 
months ahead. M

POUPHQNy- November/December



16.777 SECOND ECHO WITHOUT TAPE

7 OCTAVE (82 NOTE! 
AUTOMATIC CHROMATIC Tl 

FOR LESS THAN $200
It's Already Ha 

At Imaginearing
-  Not in the fut 
TODAY.

The ECHO/DIGITAL RECOR­
DER records up to 16.777 
seconds without the use of 
tape! The EDR will also 
ECHO or REVERSE ECHO 
(in tim es from- .0011 - 
16 .7 7 7  seconds),ECHO 
HOLD, ECHO REVERSE 
or reverse and LOOP forward 
i effects like multi-track and 
live on stage - with one of the 
ols .. TODAY.

4 OCTAVE (48 NOTE) 
AUTOMATIC 

CHROMATIC TUNER 
FOR LESS THAN $100

Imaginearing Audio's ALPHATONE 3 was the only 
alphabetical readout digital tuner on the market 'til the 
ALPHATONE JR. came along. The ALPHATONE 3 can 
TRANSPOSE and it is the only direct in-line tuner that 
allows you to TUNE SILENTLY while performing. You'll like 
the ALPHATONE 3 for guitar tuning, and wait until you try 
it  for tuning and monitoring your synthesizer!! Now the 
ALPHATONE JR. has arrived with 4 octave chromatic 
and automatic tuning for under $100 ..  .TODAY.

3 Imaginearing concepts designed, 
made in Oregon, U.S.A. are here . . . 
are more to come so please STAY

These 
engineered, 
TODAY. T
TUNED.

P  IMRGINERRING LP RUDIO
Milwaukie, Oregon 972225558 S i .  International

NOTE

RLPHRTONE3
CHROMRTIC NOTE ANALYZER

CHROMATIC
NOTE
MONITOR
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LETTERS
TAPE TOY TIP

I ' v e  come across an extremely 
he lp fu l  dev ice  -  one o f  those that 
makes you wonder how you ever got 
along wi thout i t .  I t ' s  c a l l e d  the 
VOXCOM photo  r e c o r d e r ,  and i t s  
a d v e r t i s e d  purpose  i s  to  r e c o r d  
sound on photographs v i a  s e l f -  
s t i c k in g  magnetic tape (or magne­
t i c  tape  tabs r e c o r d e d  when the 
p ic tu re  i s  taken).

I ' v e  found t h i s  v e r y  u s e f u l  
when f i l i n g  pa tches .  For some 
t ime now I ' v e  been f i l i n g  patches 
f o r  my P-4700/J, and a l l  i t s  nu­
merous m o d i f i c a t i o n s ,  on in dex  
car ds .  I  had the  cards  p r i n t e d  
w i t h  a g ra p h ic  r e p r e s e n t a t i o n  o f  
the f r o n t  o f  my f i v e  road cas es .  
When I  f ind  a useful  patch, I  draw 
in the patch placement and con tro l  
knob s e t t i n g s .  The prob lem has 
a lw ays  been d e s c r i b i n g  the sound 
w e l l  enough in words so that three 
months l a t e r  I  would know what I  
was t a lk in g  about. Recording the

sounds on tape caused a t ime prob­
lem in  i n d e x i n g  and r e t r i e v i n g ,  
which made th a t  a l t e r n a t i v e  im­
p r a c t i c a l  .

We l l ,  you've probably guessed 
what I  d id .  Wi th  a p i e c e  o f  mag­
n e t i c  tape on the index card, each 
patch has a 10 second ( l o n g e r  i f  
l a r g e r  cards  a re  used )  sample o f  
the patch.  When I  am l o o k i n g  f o r  
a p a r t i c u l a r  sound or  e f f e c t ,  I  
f ind  the category  in my index f i l e  
and run a few  cards  through the 
photo recorder  u n t i l  I  f ind  what I  
need.

Ano the r  a p p l i c a t i o n  i s  w i t h  
computer  s o f t w a r e .  C a s s e t t e  i n ­
t e r f a c e  has a lw ays  been a t im e  
consuming prob lem to  me -  not  so 
much the actual  load ing  t ime, but 
the cueing t ime f o r  m u l t i p le  pro­
grams on one c a s s e t t e  -  and put­
t i n g  each program on a s e p a r a t e  
c a s s e t t e  c r e a t e s  a c o s t  prob lem.  
R e c o r d i n g  the  program on in dex  
cards using the magnetic s t r i p  is  
much f a s t e r ,  and o n l y  c o s t s  a

couple o f  pennies per copy.
The d e v i c e  m igh t  seem o v e r ­

p r i c e d  but I  t h in k  i t ' s  wor th  i t .  
I t ' s  a v a i l a b l e  f o r  $69.96 from:

VOXCOM 
PO Box 2520
Peachtree C i t y ,  GA 30269 
404-487-7575

The m o d i f i c a t i on  f or  computer 
input  i s  $17.80 and r o l l e d  tape  
c o s t s  $12.50 f o r  t h r e e  r o l l s  (180 
inches  per  tape  r o l l ) ,  or  $2.95 
per  r o l l  f rom Edmund S c i e n t i f i c  
(Edmund a l s o  s e l l s  the  r e c o r d e r ,  
but f o r  $89.95).

Mike Ba i l ey  
Creat iv e  Red i f fus ions  
Panama C i t y  Beach, FL

Mike  -  Thanks f o r  the t i p .  
For  y e t  an ot her  use ,  how about 
s torage  o f  spec ia l  e f f e c t s ,  sound 
e f f e c t s ,  and the l i k e  f o r  t h e a t e r  
or f i l m  pro jec ts?

--------------------------------------------------_qa
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TL061CP .. a
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TL071CP .. a
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TL074CN .. d
NE555P...a
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We also offer data sheets
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RETICON
ANALOG DELAY

‘ (TIGHT SPEC IC’s)

SAD-1024A..16.50 
SAD-4096....31.00

S S M ---------------------
Solid State Micro-Technology

TSR-Q81 ... 3.30
Tel Labs Temp. Sensing Resistor

SN76477 ... 2.48
Complex Sound Generator (with data)

MK50240 ... 5.47
Top Octive Generator (with data)

CLM6000 Opto-lsolator 2.35
RESISTORS 'U watt, 5%

All EIA values available.
100 same value 1.50
50 same value .98
25 same value .75
10 same value .40
5 same value .25

10 ea of 10 values (100) 3.00 
10 ea of 20 values (200) 5.75 

50 ea of 20 values (1000) 16.00

Switching Jacks Stereo phone jacks (enclosed type) that contain an independent 
switching system that is controlled by the insertion of the plug. Jack PJ301 contains the 
equivalent of a DPST switch and PJ302 contains an DPDT switch. PJ301 - .90
H*if! Use these jacks for turning bipolar supplies on and off! PJ302 -1.00

2000 VCA...... .......7.50 2040 VCF....... ......7.50
2010 VCA...... .......7.50 2044 VCF....... ......5.75
2020 VCA...... .......7.50 2050 VCTG..... ......7.50
2030 VCO...... .......7.50 2055 VCTG..... ......6.50
2033 VCO...... .....10.00 2056 VCTG..... ......5.75

SSM DATA for all devices, 30 pgs. 1.00 (Free with SSM order) 
SSM application notes, projects, ideas, etc 54 pages. 2.00
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6502 Assem bly Lan g u age  Program m ing ....BK276, $16.99 
6800 Assem bly Language  Program m ing ....BK128, $15.99
Z80 A ssem bly Lang uage  P rogram m in g......BK217, $16.99
8080A/8085 Assem bly Language

P rogram m in g.............................................. B K 101, $15.99
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SHIPPING and Handling: $1.00 plus 5% ot purchase. We will credit any amount over our standard rate. (NOTE: See Shipping Notice Above for Books) 

SATISFACTION GUARANTEED! MONEY BACK IF NOT SATISFIED! Prices and availability subject to change without notice. Not responsible for typos.

24 Hr Order/Message Phone
812 894-2839 ELECTRONICS P.0. BOX 735-C 

TERRE HAUTE, IN 47808

REVIEWER REVIEWED

In the July/August i ssue r e ­
v i e w  s e c t i o n ,  my name was men­
t ioned in r e fe rence  to a recording  
by Randal l  McClel lan.  The context 
in which i t  was used was e n t i r e l y  
the  o p i n i o n  o f  the r e v i e w e r ,  and 
d e f i n i t e l y  not mine. To c r i t i q u e  
a composer's ve ry  ea r l y  works ten 
y ea r s  l a t e r ,  i n  the  manner o f  
c o m p a r i s o n  t o  a ( t h e n )  f u t u r e  
student,  i s  o f  quest ionable bene­
f i t .

In general ,  I  enjoy Polyphony 
very  much, includ ing  the rev iews.  
Thanks f o r  your continued support 
o f  independent musicians.

Michael Wi l l iam G i l b e r t  
Amherst, MA

Michael  -  Your point is we l l  
t a k e n .  H o w e v e r ,  I  t h i n k  t h a t  
Robert was t r y ing  to be construc­
t i v e  in h is  c r i t i c i s m ,  and s imply 
pointed to your works as an exam­
ple  o f  what he meant. He c e r t a in ­
l y  d id  not  mean to im p ly  tha t  you 
shared  h i s  v i e w s .  In any e v e n t ,  
thanks f o r  w r i t i n g  and g i v i n g  us 
an o p p o r t u n i t y  to  c l e a r  up any 
poss ib l e  misunderstandings. 
---------------------------------------------------
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MORE REMCO COMMENTS

I  was happy to  see  so many 
small  e l e c t r o n i c  i n s t ru m en ts  r e ­
viewed in the March/Apri l  issue as 
I  need one. W h i l e  r e a d i n g  the 
desc r ip t ion  o f  REMCO's FX machine, 
though,  I  n o t i c e d  an apparen t  
s i m i l a r i t y  ( c o n t r o l  names, func ­
t i o n s ,  i n t e r n a l  p a t c h in g ,  e t c . )  
be tween the FX and the SN76477 
(see Thomas Henry's recent  columns 
f o r  more i n f o r m a t i o n  about th i s  
ch ip  -  Ed.) I t  seems more than 
r e m o t e l y  p o s s i b l e  th a t  the  76477 
i s  the h e a r t  o f  the  FX. I  can ' t  
be 100% sure o f  t h i s  s i n c e  I  have 
ne ve r  used or  taken ap a r t  an FX, 
but i f  someone out th e r e  w i t h  an 
FX c o u l d  c h e c k  t h i s  o u t ,  t h a t  
might open up many poss ib l e  modi­
f i c a t i o n s  to  make the u n i t  even 
b e t t e r .

Dave Wilson
The Cheerleaders Corp.
F a i r f i e l d ,  CT

PATCHES?

One comment I  have about 
Po lypho ny  in  g e n e r a l  i s  th a t  I ' v e  
been n o t i c i n g  the " P a t c h e s "  s e c ­
t i o n  g e t t i n g  s m a l l e r  and s m a l l e r  
o v e r  the  months. I s  the prob lem 
s i m p l y  a l a c k  o f  patch c o n t r i b u ­
t i o n s  f rom the  r e a d e r s  or i s  i t  
s om e th in g  e l s e ?  I  e n j o y  t h i s  
s e c t i o n  v e r y  much and would l i k e  
to  see i t  g row.  I  have load s  o f  
pat ches  tha t  I  cou ld  submit ,  but 
i f  the magazine doesn't want th is  
s o r t  o f  t h i n g  anymore , I  won ' t  
send them in. Le t  me know, OK?

Charles J. Lauria
Towaco, NJ

Charles -  Ac tua l ly ,  there are 
probably as many patches as ever,  
j u s t  th a t  the packag ing  i s  a l i t ­
t l e  d i f f e r e n t .  For  example ,  Jim 
A i k i n ' s  a r t i c l e  in  the May/June 
and J u l y / A u g u s t  i s s u e s  had a 
weal th o f  patching informat ion,  as

d id  your  own a r t i c l e  in  the Sep- 
tember/October issue.  Rather than 
g i v in g  s p e c i f i c  tu rn - th e s e -k n o b s -  
this -way  patches for  s p e c i f i c  syn­
t h e s i z e r s ,  these  a r t i c l e s  have 
presented a more "background" ap­
proach that w i l l  ( hop e fu l l y )  a l low  
mus ic i ans  to patch c r e a t i v e l y .  
I t ' s  l i k e  the o l d  s a y in g ,  " g i v e  a 
man a f i s h  and h e ' l l  be f ed  f o r  a 
day,  but teach a man to  f i s h  and 
h e ' l l  never be hungry again".

I f  you have loads o f  patches, 
perhaps’ you could wrap an a r t i c l e  
around them (as you d id  w i t h  the 
" P s y c h o - A c o u s t i c  Experiments" ar ­
t i c l e )  so that whether the reader 
has a min imoog ,  P r o - 1 ,  2600, or 
PAIA 4700 t h e y ' l l  be a b l e  t o  put 
your in format ion to good use. How 
about i t ,  readers? Is  th is  a good 
approach, or would you rather  have 
patches or iented  towards s p e c i f i c  
machines? Let  us know your f e e l ­
ing s  and w e ' l l  do the b e s t  we can 
to keep everybody happy.

------------------------------------------------------------------------------------------------------------------------------------------

I n  t h e  M a r c h / A p r i l  i s s u e  
(0605)  the name o f  Rare But F a i r  
Tape S e r v i c e  was i n a d v e r t e n t l y  
o m i t t e d ,  and the d e s c r i p t i o n  o f  
t h e i r  s e r v i c e  was l i s t e d  under 
P a s s p o r t  Im p o r t s .  RBF i s  at  7514 
W. Indiano la,  phoenix, AZ 85033 -  
t e l  602-247-1778 and they are the 
tape  d i s t r i b u t o r .  P a s s p o r t  i s  
another record d is t r ib u to r .

In  t h e  J u l y / A u g u s t  i s s u e  
(0701) ,  page 24, f i g u r e  3, the 
u n l a b e l l e d  r e s i s t o r  a t  p in  7 i s  
t h e  one t h a t ' s  s u p p o s e d  t o  be 
removed according to inst ruc t i ons  
g iven in  the t e x t .

■' i  ;;

A l s o  i n  th e  J u l y / A u g u s t  
i s s u e ,  page 12, "Tube T i p " ,  a f t e r  
". . .paid is some crossover  d i s t o r ­
t i o n "  add the f o l l o w i n g :  " F i r s t ,
check i f  t h e r e  i s  any c o n n e c t i o n  
u s in g  p in  1 o f  the output  tube 
soc k e t s  as a t i e  p o i n t .  I f  any, 
l i f t .  Then br idge  pin 1 and pin 8 
w i t h  a sh o r t  p i e c e  o f  w i r e ,  or 
b e t t e r  y e t ,  w i t h  a 1 Ohm, h a l f  
Wat t  r e s i s t o r . "

Please make these co rre c t ions  in your issues

G IL  T R Y T H A L L 'S  
LU XIK O N  II / ECHOSPACE

M ULTl-TFXTURLD AND UNIQUE.”
Robert Girihurg in POLYPHONY 

IJGHTNING QUICK KEYBOARD IMPROVISATIONS"  
James E. Pinch in SYNE 

SYNTHESIST TO KEEP AN EAR OUT TOR.

/.on Vern Pyles in SYNF.X 
REALLY BEAUTIFUL SEGMENTS”

Jim Aikin in CONTEMPORAR Y KEYBOARD

NOW Gil's “ SW ITCHED ON N A S H V IL LE "  
is back! Twelve fully synthesized classics.

ra jM T n v in a o G

m e , HI. Y RECOMMENDED '
Tom Rhea in CONTEMPORARY KEYBOARD

LU X IK O N  II / ECHO SPACE $7.95 postpaid 

C O U N TR Y MOOG $7.95 postpaid 

BOTH ALBUM S FOR O N LY $12.96 postpaid.

PANDORA 
P. O. BOX 2281 

WESTOVER, WV 26505
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PORTASTUDIO.

LEARN ON IT. 
REHEARSE ON IT. 

CREATE ON IT.
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Portastudio gives 
you all the essential 
functions o f multitrack 
recording in one com ­
pact, self-contained unit.

You can work 
anywhere you have an 
electrical outlet. Con­
nect electronic instru­
ments directly And try 
out new musical 
ideas. Will a keyboard 
work well in the 
break? Do you want a 
chorus behind the 
vocal? With Porta­
studio, you can find out 
before you put out hard 
cash for studio time.

Whether you’re 
recording basic tracks, 
overdubbing, punching- 
in or mixing down to 
another cassette deck,
Portastudio helps you 
get all the signals to the right places.

Portastudio s versatile 4 x 2  
mixer section gives you mic/line/tape 
switching, trim control, high and low 
EQ, fader, pan and Aux Send for each 
input. The failsafe group switching 
matrix lets you record on up to two 
tracks at the same time. And the mas­
ter fader gives you overall level con­
trol during recording and mixdown.

The full-logic cue system in 
Eortastudio lets you hear everything 
you’re doing all the time. Input and 
tape cueing, monitoring for recording 
or m ixdown are all available. And

every signal can be metered. 
Coming or going.

TEAC engineers created a 
totally unique format for Porta­
studio. Four tracks in sync on 
cassette tape at 3-3/4 ips. It’s 
fast, simple, reliable and 
economical.

Portastudio s drive system 
is built specifically for the rug­
ged needs o f multitrack record­
ing. Transport controls are all 
solenoid-operated for faster, 
easier switching. And you get a 
built-in variable speed control 
that lets you add special effects, 
fix a flat note or solve timing 
and cueing problems.

You can work with Porta­
studio using nothing more than 
headphones and a microphone. 
Or send the output through your 
home audio system. You’ll also 
find the patch points and con­
trols that let you use Portastudio 

with other equipment like echo units, 
equalizers and additional mixers.
^ P H O N E S A U X  O U T LIN E O U T A U X  IN TAPE A U X

R L R . L R L C U E S E N D

jCl̂ ..
d o 0 o o o o ©

Nothing else in the world hands 
you so much multitrack function in 
such a sensible way So see your dealer 
today for a demonstration o f the very 
affordable Portastudio.

TASCAM SERIEŜ
TEAC Professional Products

©  1980 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640.
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Jean-Michel  Jarre Magnet 
( P o l y d o r  1-6325) .  L i k e  J a r r e ' s  
two previous so lo  albums, Magnetic 
F i e l ds  cons is ts  o f  two long su i tes  
com bin ing  s e v e r a l  shorter  pieces.  
Like his previous albums he bui lds  
up lush,  hummable m e l o d i e s  us in g  
s t r i n g - s y n t h e s i z e r  l i k e  v o i c e s .  
U n l i k e  h is  o th e r  d i s c s ,  though,  
Magnetic F ie ld s  bui lds these tunes 
on a base o f  e l e c t r o n i c  p e r cu s ­
s ion.

P r o b a b l y  t h i s  i s  the i n f l u ­
ence o f  the  new w a v e / e l e c t r o b e a t  
a r t i s t s  such as John Foxx,  Gary 
Numan, Joy D i v i s i o n ,  O r c h e s t r a l  
Manoevr es ,  Duran Duran, Spandau 
B a l l e t ,  e tc .  But desp i te  th i s  new 
element l end ing a somewhat harder 
edge to  h i s  musi c ,  J a r r e  s t i l l  
r e t a i n s  much o f  h is  l y r i c a l ,  Ro­
mantic qua l i ty .

There  i s  another  change in  
M a g n e t i c  F i e l d s , too .  E q u in o x , 
J a r r e ' s  p r e v i o u s  album, opened 
s i d e  two w i t h  a c l a p  o f  thunder  
and featured  a thunderstorm on the 
la s t  track. Magnetic F i e ld s  puts 
much more emphasis on this i n t e r ­
e s t  in  Musique C o n c r e t e ,  w i t h  
subway t r a i n s ,  v o i c e s ,  l o t s  o f  
m ec han ica l  and w a t e r  n o i s e s ,  and 
vocoder a l l  used to e f f e c t .  These 
occur  not o n l y  in  the segues be­
tween t r a c k s ,  but a l s o  somet imes  
in the middle o f  a track,  when the 
instruments drop the melody, "ge t  
w e i r d " ,  and the e f f e c t s  f l o a t  in .  
J a r r e ,  who has a lway s  been the 
synthes ist  fo r  non- e le c t r on i c  mu­
s i c  fans ,  takes  a b o ld  s t e p  -  the 
AM rad io  housewives w i l l  probably 
l i k e  t h i s  album l e s s  ( i n d e e d ,  i f  
i t  g e t s  a i r p l a y ) ,  bu t  d i e h a r d  
s y n t h e s i s t s  are sure to l i k e  i t  
more than h i s  p r e v i o u s  d i s c s .  To 
top i t  o f f ,  w i t h  a l l  the hard 
sounds t h i s  i s  the b e s t  r e c o r d e d  
Jarre d isc  to date.

I  f ind  Magnetic F ie ld s  p a r t i ­
c u l a r l y  g r a t i f y i n g  because  J a r r e  
has c a r e f u l l y  in teg rat ed  new e l e ­
ments into  h is a lready success ful  
formula. This proves not only his

ng on
around him, but a lso his w i l l i n g ­
ness as an a r t i s t  to  keep mov ing .  
I  admire that.

Hans-Joachim Roedel ius Lustwandel 
(Sky 058).  Hav ing  f i n a l l y  com­
ple ted  the housecleaning represen­
ted  by h i s  S e l f p o r t r a i t  s e r i e s ,  
Roedel ius once again gets down to 
some new composing. Happi ly,  the 
in ter lude  seems to have been used 
to advantage.

As on C l u s t e r ' s  Grosses  Was- 
s e r , Roedel ius once again seems to 
be exp lor ing  the textura l  p o ss ib i ­
l i t i e s  o f  s t a n d a r d  i n s t r u m e n t  
v o i c e s .  C l o s e - m ik e d  p iano and 
percussion are common enough, but 
today d i r e c t - i n t o - th e -b o a rd  M e l l o -  
tron, C lav inet ,  and s t r in g  ensem­
b l e  sound a lm os t  r e v o l u t i o n a r y .  
This technique encourages the l i s ­
tener to hear these instruments as 
s e l f - e n t i t i e s ,  as in s t ru m e n ts  in  
t h e i r  own r i g h t s  and not n e c e s ­
s a r i l y  i m i t a t i v e  o f  anything e l se .  
In  f a c t ,  the who le  e l e c t r o n i c  
music f i e l d  seems to  be g r o w in g  
out o f  the i m i t a t i v e  s t a g e  -  but 
that ' s another d i s c u s s i o n  f o r  an­
other time.

Lus tw and e l  i s  s p a r s e ,  w i t h  
jus t  these few unprocessed ins tru­
ments (p lus  s y n t h e s i z e r )  p l a y i n g  
against  each other.  Where percus­
s i o n  occurs  i t  i s  o c c a s i o n a l ,  not 
regular .  Roedel ius '  composing, as 
i t  o f t en  does, consists  most ly  o f  
one instrument gen t ly  improv is ing  
over a repeated phrase on another 
i n s t r u m e n t ,  w i t h  a t h i r d  add ing  
" c o l o r " .  I n  f a c t ,  w i t h  p i a n o  
b e i n g  the dominant  v o i c e ,  i t  i s  
easy to v iew Lustwandel as a su i te  
o f  s m a l l  chamber p i e c e s  f o r  k e y ­
boards, o f  which synthes izer  just  
happens to be one.

The sparseness and naked to­
n a l i t i e s  l e a v e  R o e d e l i u s '  compo­
s i n g  as the o n l y  f o c a l  p o i n t ,  and 
l u c k i l y  the m a t e r i a l  ho lds  up. 
Grosses Wasser, which was in many 
ways s i m i l a r ,  in c lu d e d  too  few

• by Robert Carlberg
r e a l l y  memorable musical moments 
f or  me, but Lustwandel has a num­
ber o f  very nice moments. I t ' s  as 
i f  R o e d e l iu s  i s  t e l l i n g  us "Look,  
e laborate  sound is secondary, the 
music i s  the reason why w e ' r e  
h e r e " .

B o r b e t o m a g u s  B o r b e t o n a g u s  
( A g a r i c  1980). F i r s t  o f f ,  I  don ' t  
l i k e  this record. I  can t r y  to be 
as f a i r  as I  want, but chances are 
y o u ' l l  know I  don ' t  l i k e  i t  any­
way. T here ' s  j u s t  no way to  r e ­
v iew i t  without s p i l l i n g  the beans 
-  but maybe t h a t ' s  a rea so n to  
rev iew i t .

Borbetomagus is  a 4 - p i e c e  
band: two reedmen, e l e c t r i c  gui ­
tar ,  and " e l e c t r o n i c s " .  The e l e c ­
t r o n i c s  sound l i k e  a Buchla,  but 
i t  r e a l l y  doesn ' t  m a t t e r  because 
t h e r e  i s n ' t  much room to  hear  the 
e l e c t r o n i c s .  You see, everyone is 
f e e d i n g  back and o v e r d r i v e n  at 
100% d i s t o r t i o n ,  so you have to 
l i s t e n  very  c a r e f u l l y  to hear what 
i s  e l e c t r o n i c  and what i s  s im p ly  
d i s t o r t e d  beyond recogn i t ion .

I  don't know what they did to 
the  saxophones -  e i t h e r  p layed  
them very  c lose  in to  a cheap mic­
rophone or processed them through 
the e l e c t r o n i c s  -  but they  don ' t  
sound v e r y  c o m f o r t a b l e .  Raspy, 
raucous,  raped and v e r y  rude,  but 
not  " l i k e  a dry m a r t i n i " .  The 
gu i tar  most ly  sounds l i k e  Hendrix 
burning his Strat  at Monterey, and 
the e l e c  t r o n i c s . . . w e l l , i t ' s  hard 
to  t e l l .

Tak in g  a s t e p  outwards  from 
the instruments being used, l e t  me 
t r y  to d e s c r i b e  the music .  A l l  
tracks appear to be made up on the 
spot  -  th e r e  i s  no d i s c e r n a b l e  
organi za t i on  to the t racks,  and no 
d i s c e r n i b l e  i n t e r r e l a t i o n  between 
the ins t r ument s . . . e xce pt  p o s s i b l y  
process ing  (see above). There are 
l i m i t e d  not es  used, m o s t l y  two 
( r a p id l y  a l t e rn a t in g ) ,  except when 
the r e ed  p l a y e r s  a c c i d e n t a l l y  
l a p s e  i n t o  o c t a v e s ,  g i v i n g  them-

a t i o n s . 2 t f m & u j f m
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TRILOGY

Crumar's Trilogy combines polyphonic synthesizer, orchestral strings, and cathedral organ in one instru­
ment, then lets you combine them in any proportion for limitless creative potentials. Just as the 

primary colors are combined by the artist to produce all the textures we see, the Ttilogy allows you to 
combine the primary sounds to produce all the textures you’ll want to hear and perform.



THE TRILOGY LETS YOU MIX 
OUND LIKE COLOR TO CREATE 

A MUSICAL MASTERPIECE.
POLYPHONIC SYNTHESIZER 

WITH 8 PRESETS
The Trilogy combines the power of a fully polyphonic 

synthesizer with the performance features of the 
world’s best lead line synthesizers, the result of its 
Unique Circuitry. Six separate, 24 dB lowpass filters, six 
independent, 4 parameter envelope generators, and six 
high performance VCA’s span the keyboard, controlling 
the two independent oscillators and convincing you at 
least six lead line synthesizers are all playing at the same

Unlike many polyphonic synthesizers that limit you to 
4 or 5 keys, you’re not limited to even the six we just 
mentioned. Lay 10 fingers across the keyboard and all 10 
keys will sound!

Oscillator/Pitch Control Network 
The oscillators can produce sawtooth, square and 

mixed waveforms, be tuned to a unison or perfect fifth, 
or be detuned to anything in the middle. You can even 
see the degree of detuning with the LED tuning indica­
tor, so you can tune by sight, on stage, before you even 
play a note.

Special Keyboard Control Feature
For years, synthesists have pointed out the advan­

tages of single and multiple triggering. The Trilogy is the 
only synthesizer that lets you choose several triggering 
modes at the same time, each assigned to a different 
musical effect. For example, multi-triggering can be 
used so that each key resets the delayed entry of vibra­
tos and filter sweeps from the LFO. It's like having a 
delayed vibrato on each key. Very musical!

ORCHESTRAL STRINGS
The general consensus throughout the music industry 

is that the Crumar Performer and Orchestrator produce 
the finest string sounds on the market. This same 
technology is used in the Trilogy. There are two 
selectable footages, 8' and 16', and separate volume, 
timbre, attack and release controls.

CATHEDRAL ORGAN
Anyone who’s kept current on the music scene has 

obviously noticed the resurgence of the organ as a 
prime component. That’s why we incorporated a tradi­
tional p ipe organ  
sound into the Trilogy 
as a separate feature.
There are four differ­
ent footages, and a 
volume control for the 
section. The four footages can actually be combined to 
generate different waveforms. Each footage is a square 
wave. When these squarewaves are mixed in the right 
proportion, new waveforms are produced. This gives 
you an array of possible sonic foundations upon which 
you can add strings and polyphonic synthesizer.

%  " = = ;

^ k m r\ A A A A
Sawtooth

Preset Selection

□
Variable 2 3 a s  e  7 s
□  □ □ □ □ □  a

The Trilogy's Presets utilize one variable to let you 
explore your own sounds, and seven of what we con­
sider the most popular synthesizer sounds, from acous­
tic piano to polyphonic brass to synthesizer variations. 
After familiarizing yourself with the Trilogy’s variable 
mode, you may want to create your own presets. See 
your Crumar dealer for details on re-programming.

OUTPUTS: AN EXPANDED REAR PANEL
On the back of the Trilogy, you'll find separate out­

puts for polyphonic synthesizer, organ, strings, and a 
special one called Signal Out, designed for connection

to any effects or process­
ing devices. Collectively, 
these outputs offer the 
musician maximum flexi­
bility for setup (Stereo or 
Quad systems), with the 

added ability to have individual equalization and signal 
processing per output.

See your local Crumar dealer or write to: Music Technology, Inc., 105 Fifth Ave., Garden City Park, N.Y. 11040



rre-view
se lves away.

I n s i d e  the r e c o r d  c o ve r  was 
(as i f  in exp lanation)  a f avorab le  
rev iew from Cadence magazine, but 
I  c o n fe s s  I  c o u ld n ' t  have assem­
b l ed  t h i s  d i s c  f rom tha t  r e c i p e .
I  have s u c c e s s f u l l y  " g o t t e n  i n t o "  
some f r ee  jaz z  be fo re ,  but there ' s 
just  nothing here on which to hang 
my hat .  I  w i l l  admit  th a t  t h i s  
d i s c  a f f o r d e d  me s e v e r a l  minutes  
o f  e n t e r t a i n m e n t  in  t r y i n g  to  
f i gu re  out ex ac t ly  what was be ing 
p layed  f o r  t h i s  r e v i e w ,  but I  was 
a l s o  nagged w i t h  the q u e s t i o n  o f  
WHY they did i t .  Perhaps I  missed 
the point  o f  the music, or perhaps 
the r e  i s n ' t  any, but my gut r e a c ­
t ion  is  that th is  emperor's disha­
b i l l e .

Asmus T i e t c h e n s  B i o t o p  (Sky 
057).  Then t h e r e  ar e  the  r e c o r d s  
that you u l t im a t e l y  l i k e ,  but fo r  
reasons which are d i f f i c u l t  to pin 
down. B i o t o p  i s  not a ground­
breaking album, not even an unusu­
a l l y  i n t e l l i g e n t  one. But there 's  
something about the s p i r i t  behind 
i t .

B i o t o p  c o n s i s t s  o f  16 ap­
prox imate ly two-and-a-ha l f  minute 
inst rumentals.  He lping out T i e t ­
chens (on " e l e k t r o n i k " )  a re  t h r e e  
o t h e r  s y n t h e s i s t s ,  a rhythm box 
operator,  a f la nge r  operator  and a 
r i ng  modulator operator . Perhaps 
consequently,  a l l  o f  the sounds on 
the album -  and t h e r e  are  a g r e a t  
number -  ar e  unique.  Some are  
p o s i t i v e l y  b r i l l i a n t ,  e s p e c i a l l y  a 
l o t  o f  the e l e c t r o n i c  p e r c u s s i o n  
which sounds l i k e  no a c o u s t i c  
percussion ever invented.

But the way in  which th ese  
sounds are organized -  the music -  
i s  the r e a l  s e l l i n g  p o i n t .  The 
t r a c k s  th e m s e l v e s  ar e  not  r e a l l y  
e a r t h - s h a t t e r i n g  -  j u s t  l i t t l e  5 
note pat terns over e l e c t r o n i c  per­
cussion and 3 or 4 backing synthe­
s i z e r  t r a c k s .  But each i s  p r e t t y  
v a s t l y  d i f f e r e n t  f rom the one 
b e f o r e  i t ,  and each i s  c a r e f u l l y  
cra f te d  to blend a v a r i e t y  o f  very  
d i f f e r e n t  sounds. T o g e t h e r  they  
make up a mani fes to  fo r  d i v e r s i t y  
in m e t a l l i c  e l e c t r o n i c  new wave.

Except  t h i s  i s n ' t  r e a l l y  new 
wave ,  e i t h e r .  In  s p i t e  o f  the  
m e ta l  be at  sound, the  t r a c k s  are 
m o s t l y  c o n t e m p l a t i v e  and unhur­
r ie d ,  sounding c lo se r  to the Eno/- 
C l u s t e r  c o l l a b o r a t i o n s ,  though 
s h o r t e r .

L i k e  I  s a i d ,  the album does 
not  l e a n  in  any one d i r e c t i o n  to  
make ray jo b  e a s i e r .  I t  tends  to  
de f ine  i t s  own t e r r i t o r y ,  which I

could name "dreamy metal  beat "  or 
"new wave acad em ic " .  What ever  
name you g i v e  i t ,  i t  would be an 
in t e r e s t i n g  e f f o r t  i f  only f o r  the 
f a c t  th a t  i t ' s  not  e a s i l y  c l a s s i ­
f i e d .  The f a s c in a t in g  sounds (and 
e y e - p o p p i n g  hot  p ink and l i m e -  
g r e en  c o v e r )  a r e  an unexpec ted  
bonus.

Ixna Mi Ne P a r o la s / lx n a  P o r t a l
E xo  (Dumb P J 1 0 1 ) .  T h i s  i s  a 
s i n g l e  sung i n  E s p e r a n t o  ( t h e  
" u n i v e r s a l  language "  th a t  neve r  
qu i te  caught on) on s ide one and a 
made-up language on s ide  two. I t  
proves once again that l y r i c s  are 
r a r e l y  heard  f o r  t h e i r  meaning ,  
and do not  s u f f e r  a t  a l l  f rom 
b e i n g  e s s e n t i a l l y  m e a n i n g l e s s  
(most are anyway).

The imag inat ion  disp layed in 
the  l y r i c s  c a r r i e s  o v e r  i n t o  the  
musi c ,  to o .  "M i  Ne P a r o l a s "  i s  
g i v e n  s o r t  o f  a s u r f - s o n g  t r e a t ­
ment,  w i t h  a t y p i c a l l y  ponderous 
drum l i n e  support ing a bass, gu i ­
t a r ,  and s y n t h e s i z e r  (o r  i s  i t  
d o u b l e - s p e e d  g u i t a r ? ) .  At  the  
c e n t e r  o f  the song , where Jan & 
Dean or the brothers Wi lson would 
i n s e r t  a g u i t a r  s o l o ,  Ixna have 
c o l l a g e d  m u l t i p l e  t r a c k s  o f  the 
i m m e d i a t e l y - i d e n t i f i a b l e  g u i t a r  
open ing  o f  the  s u r f e r ' s  anthem, 
" S u r f i n g  USA". Far f rom b e i n g  a 
parody or venomous putdown, "Mi Ne 
P a r o l a s "  i s  an a f f e c t i o n a t e  t r i ­
bu te ,  c a p t u r i n g  a l l  o f  the  fun-  
l o v in g  innocence o f  surf -music in 
a modern package. With l y r i c s  to 
match.

The f l i p  s i d e ,  " I x n a  P o r t a l  
E x o " ,  i s  s u p p o s e d  t o  be i n  a 
" c o u n t e r f e i t  l a n g u a g e " ,  but w i t h  
l in es  l i k e  "Cookie f r e i  bin choco- 
late/shonuf two" you get  the f e e l ­
ing  that i t  r e a l l y  does mean some­
t h i n g . I t  reminds  me o f  the Rus- 
sian/Engl ish Nadsat language in "A 
C l o ckwork  Orange" or the f u t u r e  
Engl ish in Russe l l  Hoban's "R id l e y  
Walker".  But pondering the l y r i c s  
i s  o n l y  h a l f  the fun.

This s ide  i s  constructed o f  a 
S/H synthes iz er  bass l ine ,  a couple 
w a r n i n g / a i r  r a i d  s i r e n s ,  a b e l l  
t r ee  and, in  the l a s t  h a l f ,  a bass 
g u i t a r .  I t  sounds, as you m ight  
guess ,  s l i g h t l y  a p o c a l y p t i c ,  but 
the l y r i c s  and t h e i r  va r i ed  d e l i ­
v e r y  ( w h i s p e r e d ,  sung, r e c i t e d )  
makes i t  fa sc ina t in g .

Ixna  i s  made up o f  Mar ina  
LaPalma ( s i n g i n g  and composi t ion)  
and Jay C l o i d t ,  and un less  I  miss  
my bet w e ' l l  be hear ing  more from 
them in the future.  Dumb Records 
may not  be w i d e l y  d i s t r i b u t e d ;  
t h e i r  address  i s  625 P o s t  S t r e e t  
S u i t e  129, San F r a n c i s c o ,  CA 
94109. e ----------- --—

FOR A CO M PLETE SET OF DATA 
S H E E TS  ON THE CO M PREHEN SIVE 
L IN E  OF  S E R G E  S Y N T H E S I Z E R  
MODULES SEND $3 TO:

Serge Modular Music Systems 
572 Haight Street 

San Francisco, CA 94117 
(415)621 6898

By: Diane Sward Rapaport
THE COMPLETE GUIDE 

TO INDEPENDENT 
RECORDING

NOW AVAILABLE THROUGH
POLYMART

Use order form on page 21. 
#M ASR......$11.95
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Series-Para //el))■ Details:
by Dennis Bohn ( (sum-Difference

Most musicians know that e f ­
f e c t s  boxes  sound d i f f e r e n t  when 
you hook them up in  s e r i e s  or in  
p a r a l l e l ;  f e w e r  m u s i c i a n s  a r e  
aware that p a r a l l e l  e f f e c t s  sound 
d i f f e r e n t  depending on whether you 
add or s u b t r a c t  t h e i r  outputs .  
Two phase s h i f t e r s ,  f o r  example ,  
produce  d r a m a t i c a l l y  d i f f e r e n t  
e f f e c t s  d e p e n d i n g  on w h e t h e r  
t h e y ' r e  in  s e r i e s  or p a r a l l e l ,  or 
summed/differenced in the p a r a l l e l  
mode. The prob lem ,  o f  c ourse ,  i s  
f i g u r in g  out some universa l  e l e c ­
t r o n i c  d e v i c e  th at  l e t s  you ex ­
periment with these d i f f e r e n t  com­
binations .

Former  DEVICE r e a d e r s  may 
r e c a l l  one so lut ion ,  w r i t t e n  up in 
an a r t i c l e  by C r a i g  e n t i t l e d  
" G e n e r a l i z e d  S e r i e s /P a r a  1 1 e 1 
Swi tching"  (VI ,  #7, page 7), where 
he show ed  how t o  w i r e  a DPDT 
s w i t c h ,  in  c o n ju n c t i o n  w i t h  an 
i n v e r t i n g  summing a m p l i f i e r ,  to 
create a s e r i e s / p a r a l l e l  swi tch ing  
box. For c on v e n i e n c e ,  and as a 
jumping o f f  p o in t  f o r  t h i s  a r t i ­
c l e ,  F i g u r e  1 sho^s h i s  o r i g i n a l  
schematic. The c i r c u i t  is p re t t y

o u t p u t  i s  i n v e r t e d  i n  e i t h e r  
swi tch pos i t i on .  The inve rs ion is  
e a s y  t o  s e e ,  s i n c e  th e  o u t p u t  
summer i s  an i n v e r t i n g  op amp. 
The 6 dB d i f f e r e n c e  can be s t  be 
seen by assuming a +1V input l e v e l  
and a l s o  assuming that  each box 
has u n i t y  ga in ;  t h e r e f o r e ,  t h e r e  
i s  +1V at each o f  the two 10k Ohm 
r e s i s t o r s .  So, the output o f  the 
i n v e r t in g  summing a m p l i f i e r  i s  -2V 
-  t w i c e  as much as went in ,  or an 
i n c r e a s e  o f  6 dB. Now, in  the 
s e r i e s  p o s i t i o n ,  the +1V input  
comes out o f  e f f e c t  1 as +1V and 
back into  e f f e c t  2, where i t  again 
emerges as +1V. Th is  i s  i n v e r t e d  
by the m ixe r  to  produce a f i n a l  
o u t p u t  o f  - I V ;  h e n c e ,  a l e v e l  
d i f f e r e n c e  between  the two modes 
o f  6 dB. The  h a l f - t h i n g  t h a t  
b o th e r ed  me i s  th a t  the f i g u r e  1 
c i r c u i t  cannot be operated remote­
l y  by a DC v o l t a g e ;  i . e . ,  i t  i s  
not e l e c t r o n i c a l l y  swi tched.

Okay, so I  go t  to t h i n k i n g  
about how to  c r e a t e  a s w i t c h i n g  
box that doesn't have these ob jec­
t i o n s ,  and the f o l l o w i n g  i s  the 
r e s u l t .

E le c t ron ic  sw itch ing  fo r  the 
m i l l i o n s .  There  i s  a l o t  to  be 
sa id  about e l e c t r o n i c  s w i t c h i n g .  
But I  am not  g o in g  to  say i t .  At 
l e a s t ,  not he re .  Maybe, i f  the r e  
i s  s u f f i c i e n t  in t e r e s t ,  I  w i l l  do 
a DETAILS column on the v a r i o u s  
methods o f  e l e c t r o n i c  swi tching  in 
the f u t u r e .  For now, on ly  one 
method w i l l  be i n t r o d u c e d ,  and 
used to generate the s er ie s/ pa ra l ­
l e l  box.

The most e f f e c t i v e  method o f  
e l e c t r o n i c  s w i t c h i n g ,  t h a t  
achieves the best performance and 
s p e c i f i c a t i o n s ,  i s  to take a f i e l d  
e f f e c t  t rans is tor  (FET) and put i t  
i n t o  the summing j u n c t i o n  o f  an 
in v e r t in g  op amp as shown in f i g ­
ure 2. As drawn, t h i s  i s  a ju nc ­
t i o n  FET, or JFET, but i t  cou ld 
a l s o  be a MOS or  CMOS d e v i c e  and 
work j u s t  as w e l l  ( f o r  t h i s  p ro­
j e c t ,  w e ' l l  be us ing  CMOS). The 
sex o f  the FET makes no d i f f e r e n c e  
e i t h e r ;  p-  o r  n - c h a n n e l ,  i t  
doesn ' t  matter.

The key to  success  in  ap­
p l y i n g  FETs as s w i t c h e s  in  audio  
c i r c u i t s  i s  to keep the d r a in  to 
source vo l t age  as smal l  as poss i ­
b l e .  Th is  i s  why the FET is  l o ­
ca t ed  in  the summing mode o f  an 
in v e r t in g  a m p l i f i e r .  When the FET 
i s  o f f ,  i t  r e p r e s e n t s  an a r b i ­
t r a r i l y  large  r e s i s t o r ,  say, 1010 
Ohms -  in e f f e c t ,  an open c i r c u i t .  
When the FET i s  on, i t  h£s l e s s  
than 200 Ohms ac ross  i t .  L e t ' s  
say tha t  the input  r e s i s t o r ,  R2, 
o f  f i gu re  2 is  100k Ohms, and that 
the  input  s i g n a l  i s  +1V; then,  
th e r e  i s  on l y  2 mV across  the FET 
when i t  i s  on, i f  i t s  on r e s i s ­
tance is 200 Ohms. This complete­
l y  s a t i s f i e s  out r e q u i r e m e n t  o f  
k e e p in g  the v o l t a g e  across  d ra in

s tra igh t fo rward and q u i t e  u s e f u l .  
In the p a r a l l e l  p o s i t i o n ,  the 
outputs  o f  both e f f e c t  u n i t s  are  
summed t o g e t h e r  by the op amp 
mixer,  and in the s e r i e s  p os i t i on  
the output  o f  e f f e c t  1 f e e d s  e f ­
f e c t  2 which i s  then passed,  w i t h  
unity gain,  by the mixer.

Two and o n e - h a l f  t h i n g s  
b o the re d  me about t h i s  c i r c u i t .  
F i r s t ,  t h e r e  i s  a 6 dB l e v e l  d i f ­
f e r e n c e  betw een  the p a r a l l e l  and 
s e r i e s  p o s i t i o n s .  Second,  the
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to source at a minimum. Operation 
o f  the s w i t c h  is  s im p l e .  Ap p ly  a 
p o s i t i v e  v o l t a g e  to  the g a t e  to 
turn i t  o f f ,  and ground the ga te  
to  turn i t  on. For CMOS, app ly  a 
p o s i t i v e  v o l t a g e  to turn i t  on, 
and a n e g a t i v e  v o l t a g e  to  turn i t  
o f f .

CMOS transm ission gate. Take 
two complementary MOS dev ices ,  one 
p-channel and one n-channel,  glue 
them f a c e - t o - f a c e ,  t i e  th e i r  t a i l s  
t o g e t h e r  through an i n v e r t e r  and 
you g e t  a t r an sm is s  ion  g a t e  as 
shown in f i g u r e  3. Th is  i s  the

r

cheapes t  form o f  a n a lo g  s w i t c h  
a v a i l a b l e  tod ay ,  b e in g  l e s s  than 
$0.23 per s w i t c h .  The most popu­
lar  vers ions are the 4016 and 4066 
ICs made by just  about every  semi­
conductor  house in the bus iness .  
There  are  f ou r  s w i t c h e s  in  each 
package, and they are pin compati­
ble.  They d i f f e r  only in that the 
4066 has l o w e r  o n - r e s i s t a n c e  and 
less  re s i s tance  modulat ion due to 
input vo l t a ge  v a r i a t i on .  ( I f  used 
in a summing mode, the 4066 o f f e r s  
no improvement  o ve r  the cheaper  
4016.) The idea o f  a t ransmission 
ga te  i s  to c r e a t e  a b i l a t e r a l  
swi tch,  namely one that w i l l  pass 
s i gna ls  in e i th e r  d i r e c t i on .  This 
i s  why complementary  d e v i c e s  are  
used and t i e d  t o g e t h e r .  A l s o ,

th is  reduces the on res i s tance  by 
one-ha l f ,  s ince they are in paral ­
l e l .

S u m -d i f f e r e n c e  s w i t c h .  One
more d i v e r s i o n ,  then I  w i l l  t i e  
a l l  this together into our present 
p r o j e c t .  I  hope.

Figure 4 shows an in t e r e s t in g  
use o f  an SPDT switch.  In the SUM 
pos i t i on ,  the output is the sum of  
VI and V2, and in the DIFF p o s i ­
t ion  the output is the d i f f e r en ce  
be tw een  VI and V2. Thus, i f  VI  
and V2 r e p r e s e n t  the outputs  o f  
two e f f e c t  boxes ,  you can e i t h e r  
add or subtract* them at the throw 
o f  a s w i t c h .  N o t i c e  t h a t  the  
s w i t c h  i s  in  the summing mode. 
Smell  i t  coming?
..................... continued on next page
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Figure 5.

S e r i e s - p a r a l l e l / s u m - d i f f e r e n c e  box. Figure 5 
shows the schematic o f  a s e r i e s - p a r a l l e l / s u m - d i f -  
f e r e n c e  c o n s t r u c t i o n  p r o j e c t  tha t  i s  both fun to 
b u i l d ,  and c o n v e n ie n t  to  have around f o r  c r e a t i n g  
new and unusual e f f e c t s .  I t  i s  s i m i l a r  to C r a i g ’ s 
s w i t c h  box o f  f i g u r e  1, e x c e p t  i t  b r i n g s  some new 
t r i c k s  to the p a r t y .  A l l  s w i t c h i n g  i s  e l e c t r o n i c ,  
and i t  e l i m i n a t e s  the i n v e r s i o n  and 6 dB l e v e l  
d i f f e r en ce .  In addi t ion ,  the user has the opt ion in 
the p a r a l l e l  mode o f  e i t h e r  add ing  or  s u b t r a c t i n g  
the outputs .  A l l  th at  i s  r e q u i r e d  i s  one quad op 
amp and two 4016 quad swi tch packages. And, be fore  
you w r i t e ,  a pr inted ci rcu. i t  board is a v a i l a b l e  (see 
the parts l i s t ) .

The s imples t  way to understand th is  c i r c u i t  is 
to walk through i t  in each o f  i t s  var ious  modes. To 
make this eas i er ,  I  have put vo l t ag es  in parenthesis 
a t s e v e r a l  key spot s  in the c i r c u i t .  These  are  not  
o p e r a t i n g  v o l t a g e s ;  they  are  the r e s u l t  o f  an as ­
sumed + 1V s in e  wave inp ut .  But, b e f o r e  we walk ,  
l e t ' s  lo ok  around a b i t .

There are two externa l  swi tches ( e i th e r  panel 
mount or fo ot sw i t ch es )  which contro l  the DC l e v e l s  
routed to the 4016 switches.  I  have l a b e l l e d  these 
DC l e v e l s ,  P and S f o r  p a r a l l e l  and s e r i e s ,  and A+B 
and A-B f o r  sum and d i f f e r e n c e .  I f  the v o l t a g e  i s  
p o s i t i v e ,  then the funct ion is  a c t i v e ;  i f  nega t iv e ,  
then i t  i s  not a c t i v e .  So, f o r  example ,  P = +4.5V 
means that the uni t i s  in p a r a l l e l  operat ion.  P os i ­
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t i v e  v o l t a ge  means a switch is on; negat ive  vo l t age  
means a s w i t c h  i s  o f f .  S i g n a l s  go through "on"  
swi tches only.

So much f o r  b a s i c s ,  l e t ' s  walk.  Remember as 
you l o o k  at  the s chem at i c  th a t  a l l  p o in t s  l a b e l l e d  
"P " ,  "S" ,  "A+B",  and "A-B"  connect  t o g e t h e r .  D i t t o  
the +9V, -9V,  +4.5V, and -4.5V con n e c t i o n s .

Assume we have s e l e c t e d  " p a r a l l e l "  and " d i f ­
f e rence"  modes. The +1V input s igna l  i s  buf fered  by 
IC1A and fed out to e f f e c t  box "A", where i t  returns 
as +1V to  the input  o f  IC1B which i s  an i n v e r t i n g  
a m p l i f i e r  w i t h  a ga in  o f  -2.  The output at p in 7 
i s ,  the re fo re ,  -2V. Since both switches o f  IC2 wi th 
"P"  on t h e i r  g a t e s  are  on, and those  w i t h  "S"  are 
o f f ,  the -2V s i g n a l  i s  b l o cked  from IC1C and o n ly  
goes to ICID. Meanwhile,  the +1V input s igna l  goes 
through IC1C and comes out as - I V ,  s in c e  i t  i s  an 
in v e r t in g  a m p l i f i e r  wi th  a gain o f  -1. A f t e r  going 
through e f f e c t  box "B" ,  i t  r e tu rn s  as a - I V  input  
s i g n a l  to IC1D v i a  r e s i s t o r  R8. S ince  we have 
s e l e c t e d  the " d i f f e r e n c e "  mode, then the "A-B"  
swi tch is on and the "A+B" switch is o f f ;  th is  means 
IC1D is conf igured as a d i f f e r e n c e  amp whose output 
is the d i f f e r e n c e  between - IV  and -2V, or +1V, since 
- I V  -  ( -2V )  = +1V. So, in  p a r a l l e l ,  +1V input  
equals +1V output.

Now, we s e l e c t  " s e r i e s "  and " d i f f e r e n c e "  modes. 
Our +1V input s t i l l  presents -2V at r e s i s t o r s  R4 and 
R7, but t h i s  t im e  the +1V at r e s i s t o r  R6 i s  b l ocked

----------- November/ Deeember 1981



Details......................... Series-Para))el ((sum-Difference
and the output  o f  IC1C becomes + 2V, due to  the -2V 
s igna l at R4. The +2V comes back in from e f f e c t  box 
"B" to r e s i s t o r  R8. IC1D i s  s t i l l  c o n f i g u r e d  as a 
d i f f e r e n c e  amp, except that R7 is grounded, preven­
t ing  the -2V s igna l  from going anywhere. Res is tor s  
R8 and RIO now form a vo l t a ge  d i v id e r  such that +1V 
is  appl ied to the p o s i t i v e  input port .  IC1D simply  
ac ts  as a n o n - i n v e r t i n g ,  u n i t y  ga in  b u f f e r  to  p ro ­
duce + 1V output .  T h e r e f o r e ,  in  s e r i e s ,  + 1V input  
equals + 1V output -  as in p a r a l l e l .  So, whether in 
s e r i e s ,  or p a r a l l e l ,  the output  i s  u n i t y  and non­
inve r t ing .  Hooray!

Now, in  a d d i t i o n  to the above ,  when in  the 
" p a r a l l e l "  mode, we can a l s o  choose  "sum". Wi th  
"sum" s e l e c t e d ,  the "A+B" s w i t c h  is  on, and the "A -  
B" switch is  o f f .  So the output i s  the inver ted  sum 
o f  - I V  and -2V, or +3V.

( I f  " s e r i e s "  and "sum" are  s i m u l t a n e o u s l y  s e ­
l e c t e d ,  IC1D r e v e r t s  to  an i n v e r t i n g  u n i t y  ga in  
a m p l i f i e r  and the output  i s  -2V. W h i l e  i t  may not 
make co n c e p tu a l  sense ,  i t  does work and can be 
u s e f u l  as an a d d i t i o n a l  6 dB o f  ga in  and i n v e r s i o n  
stage,  i f  desi red . )

The tab le  shown near IC1D summarizes the v a r i ­
ous modes and r e s p e c t i v e  outpu ts  f o r  qu ick  r e f e r ­
ence .

C o n s t ru c t io n  d e t a i l s .  The p r i n t e d  c i r c u i t  
board makes things qui te  easy, but i s  not required.  
The c i r c u i t  can be h a r d - w i r e d  us ing  p e r f  board or 
s im i l a r  m at er ia l .  Layout i s  not o v e r l y  c r i t i c a l  as 
l o n g  as l e a d s  are  kept  sho r t  and neat .  Neatness  i s  
e v e r y t h i n g  in  good c o n s t r u c t i o n  j o b s .  Use good 
so lder ing  techniques and clean the f lu x  a f terward.

I  used two 9 V o l t  b a t t e r i e s  to  power the  c i r ­
c u i t ,  l e t t i n g  the s t e r e o  i n pu t/ou tpu t  ja cks  a c t  as 
power swi tches (you would use these wi th mono plugs,  
o f  course) .  However, there are always pros and cons 
r e g a r d i n g  b a t t e r y  use.  They are  c e r t a i n l y  not  r e ­
qu i r ed .  The PC board i s  l a i d  out to a ccep t  p lu s ,  
minus,  and ground w i r e s .  These  could  be b a t t e r y  
w i r e s  or  DC supply  l e a d s .  The c i r c u i t  works f i n e  
when powered from a standard +_15V supply, but do not  
use more than +_18V or you w i l l  damage the  ICs. On 
the other extreme, do not use l ess  than +4V. Within 
this window, every th ing  w i l l  work f ine .

I  used a s im p l e  f o l d e d  shee t  m e ta l  box as a 
chassis w ith panel mounted swi tches.  The most use­
fu l  conf igura t i on  fo r  the swi tches i s  to make them 
footsw i t ches  and add two more s te reo  jacks to accom­
modate them. Of co u rse ,  th a t  i s  the fun o f  DIY - i t  
i s  your  p r o j e c t ,  so be sure  to  put some o f  you in  
i t .

Bye unt i l  next i ssue .

SPECIFICATIONS

Input res is tance
Main & input A: 100k Ohms
Input B (sum): 100k Ohms
Input B ( d i f f ) :  200k Ohms

Output re s is tance
A l l  outputs: l ess  than 1 Ohm

THD+N (20 Hz -  20 KHz): l ess  than 0.02%

S/N r a t i o :  -82 dBV re 1.0V output l e v e l
(A-we ighted )

PARTS LIST

Bl ,  B2 
Cl -  C4 
IC1
IC2 , IC3 
Ql, Q2

9V ba t te ry
10 uF, 16V e l e c t r o l y t i c  
TL074 quad op amp 
CD4016 quad b i l a t e r a l  switch 
2N5210 or equivalent  NPN t r ans i s to r

The f o l l o w in g ,  unless o therwise  s ta ted,  are 1/4 
Watt,  5%, carbon-composit ion or carbon-f i lm 
r e s i s t o r s :

RI ,  R2, R4-R6, 
R I 1, R12, R14 
R7 -  R10 
R13, R13 
R16 -  R19

100k Ohm
100k, 1% m e ta l - f i lm  
1 Meg Ohm 
3.3k Ohm

Misc. (4) mono 1/4" phone jacks,  (2) s tereo  1/4" 
phone jacks,  (2) SPDT swi tches ,  (3) 14 pin IC 
sockets,  ba t te ry  ho lders ,  su i tab le  enclosure,  w i re ,  
so lde r ,  hardware, e t c .

P a r t s  k i t  a v a i l a b l e :  The f o l l o w i n g  i s  a v a i l a b l e
f rom TOLECO Systems,  Box 401, K in g s t o n ,  WA 98346: 
Complete k i t  o f  parts ( l e s s  b a t t e r i e s  and a l l  "misc" 
i t e m s ) ,  plus p l a t e d ,  d r i l l e d  g l a s s - e p o x y  PC board ,  
f o r  $14.00 plus  $1 pos ta ge  and h a n d l in g  in  U.S. and 
Canada. Order k i t  #SW-1. Also  a v a i l a b l e  separate ly  
i s  the e t c h e d ,  d r i l l e d ,  and p l a t e d  g l a s s - e p o x y  
pr inted  c i r c u i t  board, #SW-2, f or  $6.00 postpaid in 
the U.S. and Canada. Washington s ta te  res idents  add 
5.3% s a l e s  tax .  S o r r y ,  no COD o r d e r s .  ©

BY PROFESSIONAL DEMAND
D D C  O F F E R S  F R E E  A D V I C E ,  P E R S O N A L  S E R V I C E  
A N D  O N E - D A Y  S H IP P IN G  O F  T H E  F I N E S T  M USIC  
A N D  S O U N D  E Q U IP M E N T  A V A I L A B L E  A N Y W H E R E :

© C r O U J n  u r a y n o r
p o l^ y p js io n  rgjssy

Tuner [ m x r ]  i S c
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TEAC^(ft) (ft ^̂ ÔDiMar̂ k)
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nintersound
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cTLpptied Synt
M  Stringm

*****
sound at hi r f i n g e r t i p s .  Many s y n t h e s i z e r
companies o f f e r  s t r i n g  units , e i the r  as const i tuent

¥¥  s e p a r a t e  machines .  
^ t W l i s h e s  t h a i r  own ^&y- 

keyboards Csdeh -aa f 
' thiedCr^mer .iOrciieaMaior or •'Elka Rhapsody) sound more Vj 
:. e l c c n e w  Korg Tr ident  nr : De l ta 
synthesizers. -.  As With the human v o i c e ,  and in th is  

"■ vl.a $ a-' e y e  ft ’: ed^l joi iCni : ftfc * > no r f y o  . pe r so  na 1 t i l e s  :a f  e " ■ i
• e x a c t l y  alike, y:§t-:-;

' ■ • .the" •.: re a; s-pnd :Wh.y:; one . y e© ram ere i  a 1 j  y ava i t  able  
; string" iynihesizer.' sounds- different from the others
• occurs  because  o f  many f a c t o r s * . :  T|e “ lush"  s t r i n g  
sound usual ly  i s  assoc ia ted  wi th the machine's cho­
r u s i n g  f a c i l i t i e s .  The chorus  f e a t u r e  g i v e s  the 
e f f e c t  o f  two  or more o s c i l l a t o r s  p l a y i n g  Mdes in ~  
fanado11 or s l i g h t l y  out o f  tune. The w id e r  the 
f r e q u e n c y  be tw een  the  two to nes ,  the g r e a t e r  the 
fu l lness  o f  modulation; however, too much chorusing 
w i l l  make i n t e r v a l  1i c  r e l a t i o n s h i p s  be tw een  the 
o s c i l l a t o r s  macrotonic instead o f  microton ic .  Some 
units use bucket brigade  c i r c u i t s  to add de lay  upon 
delay to the sound, whi le  other keyboards depend on 
the cascading e f f e c t  o f  m u l t ip l e  chorusing o s c i l l a ­
tors to create  r i chness.

There  are  many par am ete rs  we need to lo o k  at 
when t r y i n g  to obtain convinc ing s t r in g  sounds. I f  
ypu want to record a c l a s s i c a l  s t r in g  quartet  sound, 
c o n s i d e r  p l a y i n g  one t r a c k  or one v o i c e  at  a t im e  
and e l i m i n a t i n g  m u l t i p l e  o s c i l l a t o r s .  Pay ca re fu l  
a t te n t i on  to your phrasing and v ib ra t o  as w e l l .  But 
i f  you want a f u l l ,  h e a v i l y  chorused or ches tra l  neo­

c l a s s i c a l  ro ck  sound ( i . e .  Ye.s, 
UK, e t c . ) , play po lyphon ica l ly  and 
1 ayat" as wftt&y fc&g&gg*&' £* ,

,t%w r a a u y s ; ^ | | i t S l | : : - : 
|l|p| must; I I I  W&&.

p t d e r t q  raafe- sounds ..that;.', 
a ire s y m p h o n i c  and n o t  ; n:s.;ih 
photiic1*y |i| .. :.• ••; ;.*l •

: i l l ;. . ■ •' i 1 £ ;|||: At tack aiid Dê '.
• ;cay*:y The . f  f t l l  |Afi-SE mode on the 
s y n t h e s i z e r  i s  n o t  n e e d e d  t o  
c r e a t e  good s t r i n g  sounds. Use 
the a t t a c k  and r e l e a s e  modes (as 
w e l l  as a f u l l  s u s t a in  f o r  t r i g ­
ge r ing )  according to the phrasing 
you d e s i r e .  P i z z i c a t o  s t r i n g s ,  
f o r  example ,  are  v e r y  sh or t  in 
a ttack ( s ta cca to ) ,  whi le  decay i s  
set  according  to the musical  con­
t e x t .  M u l t i p l e  t r i g g e r i n g  i s  
n ice ,  but not always ava i l ab le  on 
most u n i t s .  T r y  to  l i s t e n  t o  the 
s t r in g  p layers ,  c l a s s i c a l  and pop, 
a n d  t h e i r  c h a r a c t e r i s t i c  
phras ings .

S u s t a i n i n g  r e le a s e s  are good 
when you want to create r ev erber -  
en t - type  s t r in g  ambiences. Vange- 
l i s  uses a cons iderable  amount o f  
reverb and r e l ease  to create very 
n ice  lush s t r in g  s on o r i t i e s  in h is  
music .  He i s  a g r e a t  one to l i s ­
ten  to  (as w e l l  as L a r r y  Fast  and 
C a r l o s )  f o r  i d ea s  in  s t r i n g  syn-
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t h e s i s .
The a t t a c k  c h a r a c t e r i s t i c  

depends t o t a l l y  on the ty p e  o f  
s t r i n g  sound you need.  The Korg  
Tr ident  Poly-Synth has an i n t e r e s ­
t ing  "bowing*' c i r c u i t  that r e t r i g ­
gers your envelope wh i le  you play;  
i t s  o v e r a l l  ac t ion  depends on the 
s e t t i n g  o f  an a s s o c i a t e d  " s e n ­
s i t i v i t y "  c o n t r o l .  Remember, a 
re a l  s t r in g  se c t ion  does not have 
each p layer p lay ing  wi th the same 
a t t a c k  c h a r a c t e r i s t i c s .  I f  you 
have s e v e r a l  e n v e l o p e s  o f  vo lume 
(VCA) and f i l t e r  (VCF) used t o ­
g e t h e r ,  y o u ' l l  hear  a v e r y  human 
and i n t r i g u in g  sound. Experiment.

P a ra m e te r  2: W aveform . We
a l l  know wave f orm s are  the l i f e  
blood o f  a synthesizer ' s  i m i t a t i v e  
a b i l i t i e s .  The s a w too th  wave i s  
g e n e r a l l y  m o s t  d e s i r a b l e  f o r  
s t r i n g s ,  but a c o m b in a t io n  o f  
pulse wave (and pulse width modu­
l a t i o n )  and o th e r  wave fo rms can 
s imulate the resonant id io syncra-  
c i e s  o f  wood. A r e a l  v i o l i n  i s  
not a keyboard, VCO, LFO, VCA, and 
VCF, but i t  does have complex  
wave fo rms tha t  can be repro duc ed  
e l e c t r o n i c a l l y .  At some point  to 
aid your synthes is,  you might want 
to invest  in an o s c i l l o s cop e ;  this  
p i e c e  o f  t e s t  equipment  enab l es  
you to "see "  various waveforms and 
the i r  importance in shaping sound. 
A l s o ,  r e g i s t r a t i o n  o f  an i n s t r u ­
ment ( t h e  l o c a t i o n  o f  the no te s  
h igh  or  low on the s t a f f )  d e t e r ­
mines the waveform that i s  heard. 
The higher  "harmonic" s in g le  v i o ­
l i n  v o i c e s  ar e  th i n  and more ak in  
to  a s in e  or  t r i a n g l e  wave,  w h i l e  
th e  l o w  c e l l o  o r  d o u b l e - b a s s  
sounds are da rker  w i t h  a h i g h e r  
harmonic content.  Combining these 
harmonics  and wave f orms  c r e a t e s  
the orches tra l  sound that we iden­
t i f y  as s t r ings  p lay ing  "en ensem­
b l e " .

P a ram e te r  3: F i l t e r  S e t ­
t i n g s .  The amount o f  low  pass 
f i l t e r i n g  d e t e r m in e s  the b r i g h t ­
ness o f  the s t r in gs .  Most commer­
c i a l  u n i t s  have a c o n t r o l  f o r  
t i m b r e  t o  c r e a t e  an o v e r a l l  
e q u a l i z a t i o n  (EQ) o f  the sound. 
The Korg  D e l t a  and T r i d e n t  have 
bass and t r e b l e  EQ, w h i l e  the 
Crumar Orchestrator  has an o v e r a l l  
t im b r e  c o n t r o l ,  the  Crumar P e r ­
f o rm e r  has a t h r e e  band tone  con­
t r o l ,  the  Moog Opus has a f i l t e r ­
in g  c o n t r o l ,  the  Ro lands  have 
b r i g h t n e s s  or  emphas is  c o n t r o l s ,  
and so on. A v o id  nasa l  sounding 
s t r i n g s ,  un less  you want on oboe 
to  be p r e s e n t  in  the  ranks some­
where; p ie r c in g  s t r in g  sounds are 
a l s o  u n d e s i r a b l e .  G e n e r a l l y  a 
f l a t  EQ s e t t i n g  works b e s t  i n  the  
s t u d i o ,  w i t h  a touch o f  Harmoni -
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z e r tm  or d e l a y  t o  an imate  the  
upper end o f  the  sound. P l a y i n g  
l i v e  i s  a d i f f e r e n t  s tor y ,  depend­
in g  on room a c o u s t i c s ,  d e l a y ,  
r e f l e c t i o n s ,  a u x i l i a r y  s igna l  pro­
cess ing ,  and the l i k e .  Add i t iona l  
c h o r u s in g  or  d o u b l in g  v i a  e l e c ­
t r on ic  means can also be use fu l  at 
t imes .

P a ra m e te r  4: P la y in g  s t y l e .
Do not p lay the s t r i n g  synthes izer  
l i k e  an o r g a n .  T r y  t o  v o i c e  
chords o p e n l y ,  a l l o w i n g  r a t h e r  
w id e  i n t e r v a l s  in  the not es  o f  
your l e f t  hand. Block type chords 
do not  sound o r c h e s t r a t e d .  The 
i n t e r v a l  o f  a t en th  in  the l e f t  
hand i s  v e r y  u s e f u l .  The l o w e s t  
n o t e  can be t h o u g h t  o f  as t h e  
bass ,  w h i l e  the upper t e n th  (or  
t h i r d  an 8va away ) a c t s  as a c e l -  
l o - l i k e  member o f  your  s y n t h e t i c  
o r c h e s t r a .  Chord c l u s t e r s  can 
work, but remember that s i m p l i c i t y  
i s  j u s t  as e f f e c t i v e .  Long sus­
t a i n i n g  s i n g l e  n o t e s  o v e r  the 
measures ( l i g a t u r e s )  work jus t  as 
w e l l  in syn thet ic  s i tua t io ns  as in 
the  r e a l  s t r i n g  w o r ld .  Animate  
both  your  hands (p ia n o  e x e r c i s e s  
and sca les  w i l l  help  d r a s t i c a l l y )  
as i f  th ey  a re  both  i m i t a t i n g  the 
bow bouncing or phrasing q u a l i t i e s  
o f  the s t r i n g  o r c h e s t r a .  Use the 
no te s  tha t  d i f f e r e n t  chords  have 
in  common to  s u s t a i n  h ig h s t r i n g

sounds over the harmonies o f  other 
in s t r u m e n t s .  For  example ,  i f  a 
chord progress ion goes G, D, Em, B 
(G: I  V V i  I I I # 3 ) ,  use a s u s t a i n ­
ing  "b" note over  the progression.  
The " b "  i s  t h e  t h i r d  o f  th e  G 
t r i a d ,  the  s i x t h  o f  the D chord 
(w h ich  i s  s l i g h t l y  d i s so n a n t  but 
works) ,  the f i f t h  o f  the Em chord, 
and the r o o t  o f  the B chord.  I f  
you use a l o w e r  r e g i s t e r  sound 
such as a c e l l o ,  use the "G" as a 
pedal throughout the same progres­
sion. Other procedures and exam­
p l e s  o f  s t r i n g  t e ch n iq u e  w i l l  be 
exp lained in my for thcoming book, 
due to  be p u b l is h ed  by Chr is tm as.  
R i g h t  now we a re  j u s t  s c r a t c h i n g  
(add some ro s in ! )  the surface.

P a ra m e te r  5: P r a c t i c e .  You 
and your know ledge  o f  s t r i n g  a r ­
rangement are the  most im p o r ta n t  
f a c t o r  in  s t r i n g  s y n t h e s i s .  Re­
search  and a n a l y z e  the  ranges  o f  
c e l l o ,  v i o l i n ,  v i o l a ,  e t c .  What 
k inds  o f  f i g u r e s  do they  p lay?  
What i s  t h e i r  v o i c i n g  in  the a r ­
rangement? What are th e i r  t imbra l  
c h a r a c t e r i s t i c s  (w a v e f o r m / f i l t r a ­
t i on )?  Hope fu l ly  w i th  that know­
l e d g e  and the h e l p  f rom t h i s  c o l ­
umn y o u ' l l  turn i n t o  a symphonic 
keyboard p layer  -  w i th no s t r ings  
at tached.

W e l l ,  e v e r f r i en ds ,  u n t i l  next 
i s s u e . . .  ©

Jhs pAoq/tBAAiVc koyboaJid Atylinq o f (Bill (RhodcA and 
fcusfyfhijMd that l&Alifij muAic iA asawua buAmsAA.

ON J lZZICAL
■ the progressive independent«

$6.98 for LP Album to 
Jazzical Records
845 # 2  Foresteria Dr 
Lake Park, FL 33403
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P O L Y M A R T
SCIENCE

The physical and psycho-acoustical background to music is an important part of musical synthesis. 
Helmhotz's S e n s a tio n s  o f Tone is, a century after its publication, still the standard text for 
physiological acoustics. P s ych o lo g y  of M u s ic  by Carl Seashore, developer of the Seashore Music 
Test, provides an in-depth analysis of musical style and performance characteristics of many 
instruments. M u s ic , P h ys ic s , and E n g in e e rin g  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] M u s ic , Sound and S e n s a tio n  by Winckel is much 
like the Helmholtz work, with a bit less detail and more concentration on psycho-acoustics.

# S E N S  On The Sensation Of Tone $ 7 .5 0  # P S Y C H  Psychology of Music $ 5 .0 0
# M P E  Music, Physics & Engineering $ 6 .0 0  # M S S  Music, Sound and Sensation $ 3 .5 0

TECHNIQUE
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 easily. H ow  to  M a k e  E le c tro n ic  M u s ic  by Drake, Herder 
and Modugno is a standard introductory text for music systhesis classes, with chapters on equipment, 
tape technique, composition projects, and more. M u lt i t r a c k  P r im e r  byTeac isa step-by-step guide to 
building, outfitting, and operating your home studio. The Byte book of C o m p u te r  M u s ic  describes 
computer control of electro-mechanical instruments, Fourier analysis, circuits and loads of software. 
Hom e R e co rd in g  For M u s ic ia n s  is the original guide to outfitting and operating a budget studio for 
maximum results, including mixer and audio processing circuits and a demo recording.

# H M E M  How to Make Electronic Music $ 3 .9 5  # T E A C  Multi-Track Primer $ 4 .9 5
# B Y T E  Byte Book of Computer Music $ 1 0 .0 0  # H R F M  Home Recording $ 9 .9 5

ELECTRONICS
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 m anufacturers data sheets and applications notes all in an easy to use 
reference. W alt Jung’s O p -A m p  and Don Lancaster’s A c tiv e  F i lte r  books are self-explanatory — 
required reading for synthesists! A udio  O p -A m p  is an edited version of OACB, containing only audio 
applications. Lancaster’s C M O S  book is much more than a digital reference — phase lock loops, top 
octave generators, touch switches, and other things you need! E le c tro n ic  P ro je c ts  discusses 
electronic construction technique for the novice and provides 27 projects with PC patterns and a demo 
recording of the effects.

# O A C B  Op-Amp Cookbook $  15.95
# A F C B  Active Filter Cookbook $ 1 4 .9 5
# A U O A  Audio Op-Amp Applications $ 8 .9 5

# C M C B  CM O S Cookbook $  12.95
# E P F M  Electronic Projects 2nd edition $ 1 4 .9 5

REFERENCE
Often used reference materials to answer the many questions encountered in everyday synthesisf?)... 
The S o u rce  is over 1 2 5  pages of patches in universal flow chart notation; the largest publication of its 
type. A u d io  C yc lo p ed ia  has 1 76Q pages with 3 6 5 0  entries and hundreds of drawings and schematics 
to answer any questions about audio. P o lyph ony B in d e rs  hold up to 12 issues of any 8 V2" x 11 ” 
publication without punching holes; keeps issues like new for unending service. E le c tro n ic  M u s ic  
S y n th e s iz e rs  devotes the first half of features and functions of commercial equipment (Moog, Arp, 
Paia, Oberheim, EML, and RMI); the second section provides schematics and projects for the
experimenter.
# S O U R C E  The Source $ 4 .0 0
#C Y C L O  Audio Cyclopedia $ 4 4 .9 5
# E M S  Music Synthesizers $ 6 .9 5
#B IIM D  Binders $ 4 .9 5

U S E  O R D E R  F O R M  O N  N E X T  P A G E .. .

4 /8  Track Studio Log Book provides a place to  keep all the im portant 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 index counter. Craig A nderton’s Contemporary Keyboard A rtic le s  is a reprint 
of all the articles from June 1 9 7 7  through February 1 9 8 1 , covers tips, technique, theory, maintenance, and 
numerous construction projects. Device Back Issues —  during the year th a t this new sletter was published, it 
featured almost 2 0 0  pages of technical information for the guitarist/musician. A wealth of articles on; design, 
product reviews, and modification and’construction projects. Sold in complete set, individual issues not available. 
Limited number available, order yours now.

#SLB Studio Log Book $4.95
#AA Craig Anderton’s Keyboard Articles $5.95
#DEVICE Complete set (12) Device Back Issues $18.00

RECORDINGS
# C O R D S Cords - Synergy $ 7 .9 5
# E R R O Electronic Realizations -

Synergy $ 7 .9 5
# S E Q U Sequencer - Synergy $ 7 .9 5
# G A M E S Games - Synergy $ 7 .9 5

# E L E M Elements - Mychael Danna $ 6 .9 5
# C A M T Craig Anderton Music Tape $ 5 .9 5
# A R P T Music For A irpo rts  - Brian Eno $ 7 .9 5
# D E L T A Rainbow Delta - Pat Gleeson 

«
$ 7 .9 5
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BACK ISSUES"
The wide variety of practical applications and 
construction projects in past issues makes a binder full 
of POLYPHONYs a frequently used reference to keep near 
your synthesizer , home studio or workbench. Most back 
issues are still available for $2.50 each postpaid. Check 
the issues you wish to order on this coupon and add the 
total to your POLYMART order.(other side), or order by 
volume and issue number (0304,0402, etc.) on the POLYMART 
order form.

O  #0204: 4/76: music notation - timing, external inputs for Gnome, Programmable Drums, Equally Tempered D/A, low cost AR project, digitally encoding keyboards, patches, Volume 1 & 2 index.
□  #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.□_ _  #0302: 11/77: The Sensuous Envelope Follower,digital gates, LED wall art, build a bionic sax, data to music peripheral project, Apple II as a music controller, using the NE566 as a VCO, patches.
1__I # #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.
□

software Volume 3

(theory 
note to trigger cost VCO

- #0304: April/May 78: Minimoog modifications,non-keyboard module use, phasing and flanging (theory ana 
circuits), memory expansion for programmable drums, digitally addressed transposer project, polyphonic (with software transient generators), patches, index.
□  #0401: July/August 78: analog delay linesand projects), composing for electronic music, frequency (and visa versa) conversions, build a delay, software for computer composition, low circuit, patches.
EL #0402: Sept/Oct 78: electronic music notation, noteson the recording of "Cords" by Larry Fast, sequencer 
software - part one, rhythmic control of analog sequencers,
music
□  #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.
□  #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 grapg ICs.

 ̂̂ pal i. ̂ 1 uj t 11111JL V— L.UUL1 Ui. dllalUg OC1JUCU
switch projects, modular vocoder techniques, PET controller, patches.

□ #0505: January/February ast on 'Games', __ w
using'the CA3280, recording vocals7 ADSR circuits*.

___ , „ 80: _ Joseph Byrd, MortGarson, Larry Fast on ' ’Games',' composing for 'live plus
f-ano1 n o i n n  o r A l O Q "  ** ’ -----

Computers in Music: real time hardware, Powell sequencer system, Max
a e

#0506: March/April 80:audio processing hardware, ___Mathews, advanced STG software, PortaStudio, phase modulation, Volume 5 index.
#0602: July/August 80: Peter Gabriel, digital VCOproject, dream modules, optimum level settings, dynamic phrasing, patches.

□  #0603: Sept/Oct combined with Nov/Dec 80: alternatecontrollers, add voices to Casio M-10, voltage controlled quadrature oscillator project, cordless patch D a y ,  recording rules, patches.□___ # #0604: January/February 81: Special Construction
Edition; Build: Audio Circuit Breaker, Pulse Width
Multiplier, Magnetic Harp, 50 Watt/Channel Stereo Power Amp,»d Sequential Switch, DOD Mods, patches.

#0605: March/April 81: Portable Music Issue, reviews
Remco's FX, E-H Mini-synthesizer, Casio's VL-Tone, plus mods for the M-10, GR-500, mini-amp, and the Korg X-911. 

Introducing; Practical Circuitry and On Location, new columns.
I 1 #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.
I I #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.□Plus #0702: Sept./Oct. '81: Harald Bode Interview, Live

Tips for Beginners.

N E W  L IS T IN G S  F R O M  P O L Y M A R lj
HOW TO DESIGN, BUILD,& TEST 

COMPLETE SPEAKER SYSTEMS 
by David B. Weems
A complete Do-It-Yourself guide for 
audio buffs who want the ultimate in 
sound quality. EVERYTHING about
speakers, with charts and diagrams to 
help you develope the ABSOLUTE sound 
system.
#CSS................................ $7.95

HOW TO BUILD A SMALL BUDGET 
RECORDING STUDIO FROM SCRATCH 

by F. Alton Everest 
Details of design, construction 
treatment of twelve actual studio suites 
are included. Acoustical principles are 
elucidated along the way in the context 
of real life projects and problems.
Everything you need to design, build, 
and operate your own recording studio!
#BRS................................ $9.95

P O LY M A R T  is provided to help Polyphony readers find the 
special supplies their projects require. The items we stock are 
a m ust for every active music experimenter’s lab or studio 
bookshelf. Not all of PolyMart’s offerings are shown in each 
issue. Refer to back issues if you don’t see what you want. Your 
suggestions for additional items are welcomed.

TO ORDER: Tear out this half page order blank; note that there is 
a back issue list on the other side. We cannot invoice; payment 
must be enclosed with your order. To help defray shipping and 
packaging costs, there is a flat $.50 handling fee per order plus 
payment of postage costs. MasterCharge and Visa are 
welcome, but there is a $10.00 minimum on charge orders. 
Foreign orders m ust be paid by certified check or money order 
in U.S. $ drawn on a U.S. bank (or by charge card). Phone orders 
are welcomed for charge card orders only.

Name: __________________________ ____________________
Address: ___________________________________________

City __
Card #_

State . .Zip

MasterCharge Bank #
Signature__________
Quantity

Expiration Date

Item Price

_# of items 
- Shipping Charges -

US.:  add 10°/o o f SubTotal 
o r  $5 .°°m ax im u m

Foreign: 20°/oof Sublotal 
o r $10.°°nnaximum

Sub Total 
Handling

Shipping .

-n SUBSCRIPTION
U.S. S12/YR. S22/2YRS. 
FOREIGN $ia/YR. S2B/YR.

B ack  Is s u e s  (from  o the r s id e )_

Total E n c lo s e d .

Return Th is Half Page

Practical Circuitry - ll H H B H I P.O. Box 2 0 3 0 5Brass, Construction 1 VISA1l m i  siiiii Oklahoma C ity, O K  7 3 1 5 6

POUPHONU - November/December 21



THE POP MUSICIANS'VERY . , ,
PORTABLE NOISCMAKtfl The MSound Gizmo" ( t radem ark

ANDREW GELT
Th is  i s  my f o u r t h  p u b l i sh ed  

a r t i c l e  on e l e c t r o n i c  m u s i c a l  
toys;  these have covered subjects 
from ed uca t i ona l  a p p l i c a t i o n s  to  
s o b r i e t y  t e s t i n g .  As my p r im a ry  
i n t e r e s t  l i e s  in  e c l e c t i c i s m  in  
m u s i c ,  and t h e  c o m p o s i t i o n  
t h e r e o f ,  perhaps i t  would be a 

good idea to stop and examine the value o f  th is  new 
and seemingly f r i v o l o u s  pursuit .

F i r s t ,  l a r g e  s c a l e  i n t e g r a t i o n  has a l l o w e d  a 
new fa m i l y  o f  low cost ,  high performance products. 
These smal l  sound toys and musical  games ex h ib i t  a 
r e l a t i v e l y  current s ta t e  o f  the ar t  in e l e c t r o n i c s  
th a t  p r o v i d e s  a g l i m p s e  i n t o  a f u t u r e  o f  i n c r e a s e d  
m in ia tu r i z a t io n ,  as w e l l  as decreased expense. And, 
what w i l l  happen when the  new VLSI -  v e r y  l a r g e  
sca le  in t e g ra t io n  -  technology becomes equal ly  pre­
va lent?

Secondly, "...perhaps the most important aspect 
o f  por tab le music has nothing to do wi th  technology,  
bu t  i n s t e a d  w i t h  t h e  s o c i a l  i m p l i c a t i o n s . . . "  
" C l e a r l y ,  p o r t a b l e  music  i s n ’ t j u s t  mus ic ;  i t ’ s 
people,  a s o c ia l  4thing. " (Craig  Anderton, "E d i t o r ’ s 
Note",  March/Apri l  1981 issue o f  Polyphony.) These 
d e v i c e s  show us th a t  music  c o m p o s i t i o n  and e l e c ­
t r on ic  synthesis i s  now u n i v e r s a l l y  ac cess ib l e ,  and 
f o r  everyone.

As t h e r e  ar e  s e v e r a l  more a r t i c l e s  p lanned on 
t h i s  s u b j e c t ,  I  hope tha t  th ese  s h o r t  s t a t e m e n t s  
w i l l  r e a f f i r m  th a t  the  v a l u e  o f  these new dev ices 
i s both i n t r i n s i c ,  and indeed, m u l t i f ac e te d .

*The sub-audio Square Wave Modulator 
i s  used as the sound o s c i l l a t o r  and 
can be attenuated to low audio sound 
wi th the "Speed" Contro l .

J E T  P L A N E • • • •

P H A S E R • • • • •

E X P L O S I O N • •

G U N  S H O T • •

T R A I N • • • •

T O N E • • •

M O T O R * • • •
S I R E N • • • • •
H E L I C O P T E R • • • • • •

o f  Fund im ens ion s ) i s  about the 
s i z e  o f  a smal l  w a l k i e - t a l k i e  and 
i s  made o f  v e r y  durab le  p l a s t i c  
( a l m o s t  " k i d - p r o o f " ) .  The back 
pane l  has a l a r g e  m e ta l  i n s e r t  
( w i t h  Morse  code p r i n t e d  on i t )  
and d e s p i t e  the approx i m a te  $20 
p r i c e ,  t h e r e  appears to  have been 
no d e l i b e r a t e  a t t e m p t  to compro­
mise or cut costs.

The contro ls  o f  ac tuation are 
l a b e l l e d  "C on s ta n t "  and "Fade" .  
"C o n s ta n t "  i s  m e r e l y  an o n - o f f  
s w i t c h  which a l l o w s  any o f  the 
p r e s e t s  to  sound when de pressed 
and held.  The "Fade" button, when 
d ep ressed  and h e l d ,  causes any o f  
the sounds to  b e g in  and then fade  
out e n t i r e l y .  In  e f f e c t ,  "Fade"  
i s  an envelope generator ( c o n t r o l ­
l i n g  a VCA) o f  the AR t y p e ,  where 
A = 0 seconds and R = 1.5 seconds .  
Both "C o n s ta n t "  and "Fade"  can be 
dep ressed  s i m u l t a n e o u s l y  ( w i t h  
"C o n s ta n t "  o v e r r i d i n g )  to produce 
a sustained sound, then "Constant" 
can be r e l e a s e d  ( w h i l e  s t i l l  de­
p r e s s i n g  "F a d e " )  to  a c t i v a t e  a 
r e l e a s e .  In  t h i s  r e s p e c t  an en­
ve lope  generat ion  o f  an "ASR" type 

can be produced where A i s  s t i l l  0 seconds ,  S i s  
v a r i a b l e ,  and R = 1.5 seconds .  Perhaps  due to  the 
current  consumption o f  the b u i l t - i n  power amp/speak- 
er  c o m b in a t i o n ,  the "Fade "  paddl e  causes a marked 
p i t c h  f l u c t u a t i o n  in  the  p r im a ry  o s c i l l a t o r  (when 
engaged) during the i n i t i a l  por t ion  o f  the envelope 
g e n e r a t i o n .  Th is  i s  not  t o t a l l y  d i s a d v a n ta g e o u s ,  
h ow eve r ,  as i t  p r o v i d e s  f o r  ano ther  d i f f e r e n t  y e t  
t o t a l l y  p red ic tab le  e f f e c t .

Figure 1 shows the modules and contro ls  which 
are in  operat ion  f or  each o f  the main preset  sounds. 
A d d i t i o n a l l y ,  the p roduc t ' s  accompanying  pamphlet  
has i n s t r u c t i o n s  on how to  produce the  f o l l o w i n g  
" s e c o n d a r y  sounds":  Snare Drum, B i rd  C a l l ,  Rocket

Launch, Steam R e l e a s e ,  Machine 
Gun, E l ec t ron i c  Shaver, Busy Sig­

n a l ,  and A i r b o a t .  These are e s ­
s e n t i a l l y  the main p r e s e t  sounds 
w i t h  d i f f e r e n t  contro l  pos i t ions .

As the b a t t l e  between p e r f o r ­
mance ve rsus  modular s y n t h e s i s  
c o n t in u e s ,  the "Sound Gizmo"  may 
be t h o u g h t  o f  as p e r f o r m a n c e  
o r i e n t e d  (as opposed t o ,  say,  the 
Remco FX's more modular  o r i e n t a ­
t i o n ) .  Wi th  i t s  q u i c k l y  change­
able presets ,  i t  can be carr ied  to 
a rock  j o b  and used to  make the 
somewhat impeachably placed sound 
e f f e c t s  heard  in  rap  music and 
s im i l a r  musical  s ty l e s .  This i s a 
s i g n i f i c a n t  and usable f i r s t .

Parents w i l l  a lso  be thankful 
f o r  the i n c l u s i o n  o f  a volume 
c o n t r o l .

The "Sound Gizmo" is operated 
by one nine V o l t  ba t t e ry  and is an 
e x c e l l e n t  product. And remember -  
i t ' s  pr iced  around $20!
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INTERVIEW:
DAVE ROSSUM

T h i s  m on th 's  i n t e r v i e w  is  
wi th Dave Rossum o f  E-mu Systems, 
Inc .  Jay sent the f o l l o w i n g  i n ­
t roductory comments along wi th the 
inte rv i ew :  .

"My f i r s t  encounter, w i th Dave 
Rossum was over the telephone some 
nine years ago, when he prevented 
me f rom purc has i ng  s i g h t - u n s e e n  
thousands o f  d o l l a r s  worth o f  E-mu 
equ ipment .  Dave in s t e a d  encour ­
aged me to  purchase  a f ew  sub­

modules and t e s t  them out. I  did,  
and I  was hooked.

Dave i s  an o r i g i n a l .  H is  E- 
mu modular  sys tem 'has s e t  the 
standard by which a l l  other  modu­
l a r  systems can be judged.  B r i l ­
l i a n t  and w i t t y ,  Dave i s  a new 
breed o f  e l e c t r o n i c  music pioneer 
whose c o n t r i b u t i o n  to the d e s i g n  
o f  equipment  f o r  o t h e r  manufac­
turers  may have shaped the nature 
o f  the  s y n t h e s i z e r  as much as d id  
Robert Moog's o r i g i n a l  thinking."

by Jay Lee
Jay Lee :  I s n ' t  i t  t ru e  th a t  your
fo r m a l  t r a i n i n g  was as a b i o l o ­
g is t ?

Dave Rossum: Yes ,  t h a t ' s  p r e t t y
much true. I  did my undergraduate 
work at Cal Tech in Pasadena s t a r ­
t i n g  ou t  as a c h e m i s t ,  then  
changed  to  p h y s i c s ,  and th en  
(about the end o f  my sophomore 
y e a r )  changed aga in  to b i o l o g y  
because i t  seemed that the neatest  
p eop le  were  in  b i o l o g y .  In  the 
end i t  didn' t  r e a l l y  matter what I  
s t u d i e d ;  I  guess my c a r e e r  shows 
tha t .  I  g r aduated  in  1970 w i t h  a 
B ach e l or  o f  Sc ie nce  in  b i o l o g y ,  
and went to Un iv e rs i t y  o f  C a l i f o r ­
n i a  at Santa Cruz f o r  gradua te  
s ch oo l .

JL :  Who, or what ,  changed the
d i r e c t i o n  o f  your career?

DR: At U. C. Santa Cruz I  worked
on the b iochemistry  o f  ribosomes, 
and my a d v i s e r  was a man named 
Harry No l l e r .  One day I  came into 
the lab  and he asked "Have you 
e ve r  seen a Moog s y n t h e s i z e r ? " ,  
and I  sa id  no. He ment ioned  that  
they  were  unpacking a Moog 12 
( p r e d e c e s s o r  o f  the Moog 15) ov e r  
at the music department, and would 
p rob ab ly  need some h e lp .  As peo­
p le  th e r e  s t a r t e d  p l a y i n g  i t ,  I  
r e a l i z e d  that  I  i n t u i t i v e l y  knew 
as much about  i t  as anybody e l s e  
in the room... it just  seemed natu­
r a l  to me. I  he lp ed  one o f  the 
professors  there,  Er ic  Regener, in 
t e a c h i n g  s t ude nt s  how to use the
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instrument as w e l l  as encouraging 
them to e x p e r im e n t  w i t h  the syn­
thes iz e r .  When people ask me how 
b io l o gy  r e l a t e s  to e l e c t r o n i c  mu­
s i c ,  I  s imply r ep ly  that the whole 
world is negat ive  feedback.

JL: Your modular  E-mu system i s
c o n s i d e r e d  by many t o  be th e  
Ro l l s -Royce  o f  ana log/d ig i t a l  mu­
s i c  equipment .  How would you 
d e s c r i b e  your  sys tem,  or modular  
systems in general?

DR: W e l l ,  i n  f a c t  y o u ' r e
w r o n g . . .m a n y  p e o p l e  say  t h a t  
R o l l s - R o y c e  i s  the E-mu o f  the 
automotive industry ( laughs) .

When we decided to design the 
modular  sys tem,  we had to make a 
d e c i s i o n  c o n c e r n in g  the l e v e l  o f  
the ins  t ruraent . . .would we make a

cheap one, a f i n e  one,  or what.  
We dec id ed  to» make the b es t  we 
could  p o s s i b l y  make; any t im e we 
found a component,  a d e s i g n ,  or 
a n y th in g  tha t  would make i t  b e t ­
t e r ,  we put i t  in  unless  i t  was 
j u s t  t o t a l l y  c o s t - p r o h i b i t i v e .  
And t h i s  a t t i t u d e  kind o f  shows. 
When we go around to  d em onst ra t e  
modular systems, we take prototype 
#1 - most p eo p le  s i m p l y  won' t
b e l i e v e  that the instrument i s 10 
y ea rs  o l d .  We c l e a n  the d i r t  o f f  
and wash i t  up b e f o r e  we show i t ,  
but t h a t ' s  about a l l  we do.

The r eason we can do t h i s  i s  
because  we use such pa r t s  as ex ­
p e n s i v e  c o n t r o l s  and knobs. We 
pay maybe $1.50 a p i e c e  f o r  the 
knobs on the synthes izer ,  because 
we want them to  l a s t .  That  kind 
o f  c a r i n g  a t t i t u d e  comes through 
p a r t i c u l a r l y  w i t h  the panel  com­
ponents ;  we want e v e r y t h i n g  to 
l a s t  10 or  20 y e a r s ,  down to  the 
1/8 inch pane ls  that  won' t  bend 
when you push on them.

In  t e r m s  o f  d e s i g n ,  I ' v e  
l oo ked  at  a l o t  o f  o th e r  c i r c u i t  
d e s i g n s ,  and I  t h i n k  t h a t  our  
approach i s  s u b s t a n t i a l l y  more 
s o p h i s t i c a t e d  than anyone e lse ' s .  
But the p e r f e c t i o n i s t  a t t i t u d e  
also  has some drawbacks: We o f ten
ge t  c r i t i c i z e d  because  we update 
our c i r c u i t r y ,  and someone w i l l  
buy an E-mu system only to have us 
come up w i t h  a r e p l a c e m e n t  sub- 
module a year l a t e r  that performs 
b e t t e r  than the o r i g i n a l .  We 
usual ly  keep i t  p in - f o r -p in  compa­
t i b l e  to a l low  for  upgrading, but
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v e r y  o f t e n  p eo p l e  do g e t  upset  
because  our in s t r um ents  are  con­
s tan t l y  ev o lv in g  and improving.  I  
don’ t know what to do about th a t  
problem -  i f  we f ind a b e t t e r  way 
to do someth ing ,  then t h a t ’ s the 
way i t  has to be done. Even our 
d e c i s i o n s  as to  what p roducts  to 
b u i l d  show t h i s  i n f l u e n c e .  We 
b u i l t  modular systems f i r s t  be­
cause w i t h  a b i g  enough modular 
syst em,  you can do any th in g .  We 
have a huge v a r i e t y  o f  modules -  
i f  we th in k  o f  someth ing  th a t  
can ' t  be done w i t h  our sys tem,  
w e ' l l  add the modules necessary to 
do i t .  For  exampl e ,  we have f i v e  
d i f f e r e n t  kinds o f  f i l t e r s .

JL: How did your partnership wi th
S c o t t  Wedge g e t  s t a r t e d ,  and who 
does what in your company? HOME OF E-mu

DR: A f t e r  Harry N o l l e r  and Er ic
Regener introduced me to synthes i ­
z e r s ,  I  go t  t o g e t h e r  w i t h  a group 
o f  Cal  Tech p e o p l e  and we spent 
the summer o f  1971 b u i l d i n g  a 
s y n t h e s i z e r .  Towards the end o f  
that summer, Scott  Wedge showed up 
at our door in Santa Cruz -  we had 
a s i g n  out f r o n t  th a t  s a id  " S t a r -  
s h i p s  and S y n t h e s i z e r s ,  s in c e  
1984" .  I ' d  known S c o t t  s i n c e  
junior high school , although a f t e r  
I  went away to  c o l l e g e ,  we d i d n ' t  
see each o t h e r  th at  much. S c o t t  
had hurt  h i s  back jumping  out o f  
a i rplanes  and didn' t  have anything 
to do, so he came over to see what 
I  was up to .  Just as in  my case ,  
he became in tr i gued wi th  synthes i ­
z e r s .  A f t e r  th a t  summer, a l l  the 
Ca l  Te ch  f o l k s  w e n t  b a c k  t o  
var ious places,  but Scot t ,  myse l f ,

money to  buy p a r t s ) ,  and would 
then spend anot her  e i g h t  hours 
w o rk in g  at  E-mu. Pau la  p r o v id e d  
l i f e  support and cheer fu l  company 
f o r  us a l l ;  she a l s o  had a n i n e -  
t o - f i v e  j o b ,  so i t  was j u s t  the 
t h r e e  o f  us w o rk in g  a t  f i r s t  and 
s u p p o r t i n g  o u r s e l v e s  w i t h  o t h e r  
j o b s .

We bounced id e a s  o f f  o f  each 
o t h e r ,  and nobody wore  a s i n g l e  
hat  back then. When E-mu became 
incorporated in 1979, we tossed a 
c o i n  and S c o t t  l o s t ,  so he became 
p r e s i d e n t  and I  g o t  to  be v i c e -  
p r e s i d e n t  and c h i e f  e n g i n e e r .  
S ince  th a t  t im e  he 's  been t a k i n g  
over the f i n a n c i a l  and management 
end o f  things,  but a lso  attends to 
a number o f  eng ineer ing  functions 
-  he ' s  g r e a t  at  d i g i t a l  and s o f t ­
ware  s t u f f ,  and can h o ld  h i s  own

l i f e s t y l e .  In the beginning syn­
thes iz e rs  were my l i f e :  I 'd  spend
16 hours a day on them, and a l s o ,  
my t ime was less structured.  So, 
i f  somebody walked in  the  doo r ,  
I ' d  chew the  f a t  w i t h  them f o r  an 
hour  or  t w o ;  now i t  m a t t e r s  
whether or not something gets done 
by next week, so I  don't have that 
freedom anymore. I  a lso  have more 
ho bb i e s  now th a t  a l s o  take  t im e .  
I  mounta in  c l im b  and teach scuba 
d i v i n g ,  and my l i f e  i s  r e a l  f u l l  
so I  can ' t  a l l o w  m y s e l f  so much 
t im e  to  r e l a x  w i t h  p eop l e .  That  
d oesn ' t  mean I 'm any l e s s  f r i e n d ­
l y ,  a l l  i t  means i s  th a t  you have 
t o  come s cuba  d i v i n g  w i t h  me 
rather  than t a lk  synthes izers .

As f a r  as the company p h i l o ­
sophy goe s ,  we v e r y  d e f i n i t e l y  
h o ld  an a t t i t u d e  tha t  i s  l a c k i n g

INTERVIEW: DAVE ROSSUM
and my g i r l f r i e n d  at  the t i m e ,  
Paula But ler ,  continued working in 
our spare t ime bu i ld ing  a synthe­
s i z e r .  We c a l l e d  i t  the E-mu-25 
(named a f t e r  our f a v o r i t e  d ru g ) ,  
and spent  much t im e  i m p r o v in g  i t  
and l e a r n i n g  more about the b e s t  
way to do t h i n g s .  E v e n t u a l l y  we 
sold that f i r s t  uni t ,  and used the 
money we go t  f rom i t  to  b u i l d  a 
second one. We s o l d  the second 
one, and used th at  money to s t a r t  
d e s i g n i n g  a modular sys tem.  By 
now i t  was November 1972, and we 
d e c id e d  to  form a r e a l  company. 
We became a g e n e r a l  p a r t n e r s h i p ,  
f i l e d  our pape rs ,  opened our bank 
acc ou nts ,  and E-mu systems was 
formed.  Back when i t  s t a r t e d ,  
Scot t worked f u l l - t i m e  at E-mu. I  
worked at a l i t t l e  company ca l l e d  
Santa Clara Systems as an engineer 
(which ena bl ed  me to  earn enough
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i n  an a log .  I  h e l p  out w i t h  man­
agement too sometimes, so we s t i l l  
s h a r e  t a s k s ,  bu t  S c o t t ' s  l e s s  
invo lved  in the eng ineer ing  than I  
am now.

J L :  Your company s t a r t e d  out
humbly ,  c oup led  w i t h  a f r i e n d l y  
phi losophy. Has that changed over 
the  l a s t  e i g h t  y e a r s ,  and i f  so,  
why?

DR: W e l l ,  I  t h in k  w e ' r e  a l l  a
l i t t l e  l e s s  humble than when we 
s t a r t e d ;  I  don ' t  t h in k  w e ' r e  any 
less  f r i e n d l y ,  although changes in 
our l i f e s t y l e s  may make i t  appear 
th a t  way t o  some p o e p l e .  I ' v e  
sor t  o f  become a b i t  o f  a rec luse .  
I t ' s  hard t o  g e t  to  t a l k  to  me, I  
don't come out and meet everybody 
th a t  comes in  the door  anymore ,  
and t h a t ' s  a ch a n g e  i n  my own

in  o t h e r  companies ,  namely,# even 
i f  you don't want to buy something 
f rom us w e ' l l  t e l l  you about what 
we do and t r y  to h e lp  you out . 
I t ' s  not  so much a s e l f l e s s  a t t i ­
tude as the f a c t  tha t  when we do 
p e o p l e  a f a v o r ,  t h e y ' l l  t a l k  to 
t h e i r  f r i e n d s  or when they  are 
r ead y  t o  buy, t h e y ' l l  come back 
because  the y  have a good f e e l i n g  
about us. We' re s t i l l  a sm a l l  
company, and I  hope i t  s tays  tha t  
way. A l l  o f  our employees  are 
f r i e n d s ;  we do o th e r  th in gs  than 
e l e c t r o n i c  music together .  That's 
r e a l  i m p o r ta n t  to me -  I  want to 
keep the  company so th e r e  i s n ' t  
any " e l i t e "  management department 
or  so th a t  e n g i n e e r i n g  do es n ' t  
h id e  from the p r o d u c t i o n  peop l e  
and so on. I n t e r n a l l y ,  th a t ' s  
im p o r ta n t  to  me.. .more importan t  
than the s i z e  o f  the company.
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JL:  You were  i n v o l v e d  in  the
de s i g n  o f  the  f i r s t  e l e c t r o n i c  
music chips (SSM). To what extent  
were you invo lved  in this?

DR: The s tory  goes something l i k e
t h i s .  Back i n  1975,  Ron Dow 
dropped by E-mu and had t h i s  i d ea  
for  a VCA design on a custom chip. 
He wanted us to k i c k  in  the $1000 
or so i t  took  to  i n t e g r a t e  i t ,  
because he d i d n ' t  have the money. 
I t  sounded i n t e r e s t i n g ,  but then 
he s a i d  th e  p o w e r  s u p p l i e s  
c ou ldn ' t  be any h i g h e r  than _+12V. 
Since the E-mu system was based on 
+15 and I  d i d n ' t  want to  change 
the whole system standards for  one 
IC, the id ea  no l o n g e r  made sense  
to me. So we turned Ron down and 
he then got  connect ed  w i t h  SSM, 
and they  were  the ones to  i n t e ­
g r a t e  and s t a r t  s e l l i n g  t h e  
SSM2000. About a year l a t e r  I  ran 
i n t o  Ron aga in ,  and he ment i oned  
an improved VCA they were working 
on w i t h  _+15V s u p p l i e s .  W i th  my 
major  o b j e c t i o n  gone,  I  became 
i n t e r e s t e d  aga in .  I  c o n t r i b u t e d  
some id eas  to the SSM2010 ( l o w  
d i s t o r t i o n  VCA); then Ron s tar ted  
f requent ing E-mu and used our lab 
to d e v e l o p  the ch ips  -  f i r s t  the 
2020 vo l t age  con t ro l l e d  a m p l i f i e r ,  
then the 2030 v o l t a g e  c o n t r o l l e d  
o s c i l l a t o r  (which was a very  hard 
p r o j e c t  and took about a y e a r ) ,  
the 2040 v o l ta ge  con tr o l l ed  f i l t e r  
which went p r e t t y  q u i c k l y  as d id  
the 2050 t rans ient  generator ,  and 
we 've  kept  up the c o l l a b o r a t i o n  
since then. My involvement va r ie s  
from chip to chip; wi th the 2020 I  
h e l p e d  Ron d e s i g n  the c o n t r o l  
s t a g e ,  w h i l e  he d id  the VCA c e l l  
e n t i r e l y  by h im se l f .  The o s c i l l a ­
tor  was d e f i n i t e l y  a j o i n t  e f f o r t ,  
w h i l e  the  2040 and 2050 w e r e  
l a r g e l y  my d e s i g n s .  A l l  o f  the 
SSM ch ip  v a r y  l i k e  th a t .  We've

p r e t t y  w e l l  decided that we're co­
d e s i g n e r s  on what we do, because  
you j u s t  can ' t  s e p a r a t e  where an 
idea came from. Ron might suggest 
som eth in g  to me f o r  a f i l t e r  d e ­
s i g n ,  but I ' l l  end up us ing  the 
id ea  w i t h  som eth in g  l i k e  a t r a n ­
s i en t  generator  instead.

JL: Your i n f l u e n c e  in  the  d e s i g n
o f  b o t h  t h e  P r o p h e t  5 and th e  
equipment o f  Oberheim E le c t r on i cs  
h a v e  b een  g r o s s l y  o v e r l o o k e d .  
Would you care to comment on what 
you've done for  both companies?

DR:  L e t  me t a l k  f i r s t  about Tom
Oberhe im,  whom I  met at  an AES 
c o n v e n t i o n  in  the s p r i n g  o f  1974. 
We both l i k e d  each o t h e r  immed i ­
a t e l y  and s t a r t e d  t a l k i n g  about 
i d e a s .  He was t a l k i n g  about h i s  
phase s h i f t e r ,  and said something 
to  the e f f e c t  th a t  he knew i t  
could  be done w i t h  a 3080 t r a n s ­
conductance  amp, but d i d n ' t  know 
ex a c t ly  how to do i t .  So I  s c r i b ­
bled out a c i r c u i t  and said here' s 
how you do i t .  He s a id  " I  be t  
t h a t ' s  p a t e n t a b l e " ,  and I  sa id  
" I 'm  sure  i t  i s " .  He asked how 
would I  f e e l  about p a t e n t i n g  i t  
and s h a r in g  the r i g h t s  under the 
p a te n t?  I  thought  i t  was a g r e a t  
i d e a ,  and tha t  was the b e g in n in g  
o f  our assoc ia t ion .  In c id e n t a l l y ,  
I  don ' t  t h in k  he e v e r  used that  
design in anything he b u i l t .

Towards the f a l l  o f  that same 
ye ar  he v i s i t e d  E-mu to  see  our 
proto type polyphonic keyboard, and 
decided that he l i k ed  that design 
t o o .  He f e l t  t h a t  i t  t o o  was 
p a t e n t a b l e ,  and wanted to  use i t  
in a product. So we worked out an 
a rra ngement  whereby  he 'd pay us 
r o y a l t i e s ,  and could  use the c i r ­
c u i t ,  and we would share  in  the 
b e n e f i t s  o f  the p a t e n t .  The a r ­
rangement worked w e l l  in the sense 
tha t  i t  was p r o f i t a b l e  f o r  E-mu; 
we were  e s s e n t i a l l y  p u t t i n g  an 
investment in to  Tom's company wi th 
our work, and the payments ( in  the 
form o f  r o y a l t i e s )  came l a t e r .  I  
know Tom was happy w i t h  the a r ­
rangement too.

The involvement wi th the Pro­
phet  5 was v e r y  s i m i l a r .  Dave

Dave Rossum and Scott  Wedge wi th Audity

Smith had come to us f o r  d e s i g n  
he lp wi th other p ro je c ts ;  when he 
decided to ge t in to a synthes izer ,  
he came over and b a s i c a l l y  s tar ted  
p ick ing  our brains from the begin­
n in g ,  which was an i n t e l l i g e n t  
thing  to do. We did some s p e c i f i c  
c i r c u i t  designs fo r  the Prophen 5, 
r e v i e w e d  v i r t u a l l y  every th ing\ in  
i t ,  and gave him access to l o t s  <s>f 
E-mu documenation. Again, we had 
a r o y a l t y  arrangement, the product 
went ov e r  w e l l ,  and we made a l o t  
o f  money. . .but o f  course  had the 
Prophet not gone over,  we wouldn't 
have gotten  anything fo r  our t ime 
so e s s e n t i a l l y ,  we again invested 
in the company. S t i l l ,  r o y a l t i e s  
are not a t r o u b l e - f r e e  way to con­
duct business. One reason why we 
have a b i t  o f  t rouble  r i g h t  now in 
our r e l a t i o n s h ip  wi th  Oberheim and 
S e q u e n t i a l  C i r c u i t s  -  I  can't say 
I 'm c l o s e  f r i e n d s  w i t h ,  or see  a 
l o t  o f ,  e i t h e r  company -  i s  be­
cause o f  t h i s  arrangement  where 
t h e y ' r e  s t i l l  pay ing  us r o y a l t i e s  
f o r  things we did a long t ime ago. 
Sometimes people f o r g e t  how much 
they  a p p r e c i a t e d  you a lo ng  t im e 
ago. So we've learned that r o y a l ­
t i e s  a r e n ' t  a lway s  b e s t ,  not  so 
much because  t h e y ' r e  not  f i n a n ­
c i a l l y  l u c r a t i v e ,  but because they 
d e s t r o y  f r i e n d s h i p s  -  and as f a r  
I 'm conc erned ,  f r i e n d s h i p s  are 
p r o b a b l y  more im p o r ta n t  than the 
money i t s e l f .

JL:  Who or what was your grea tes t
in f luence  in des i gn ing  e l e c t r o n i c  
music equipment?

DR:  I  can ' t  say t h e r e  was one
g reat es t  in f luence ,  but here are a 
f e w .

W h i l e  we were  d e s i g n i n g  E- 
mu's U n i v e r s a l  A c t i v e  F i l t e r  f o r  
the modular  sys tem ,  we'd sc rape  
around and see what o th e r  peop le  
were  do ing  -  I 'm not proud,  I ' l l  
s t e a l  a n y b o d y ' s  i d e a  w h e n e v e r  
t h e y ' v e  got  a good one ( l a u g h s )  -  
and came across the ARP multi-mode 
f i l t e r  spec sheet.  The s p e c i f i c a ­
t i o n s  w e r e  p r e t t y  a m a z i n g ;  I  
worked and worked and worked to 
g e t  a c i r c u i t  th a t  would meet 
those s p e c i f i c a t i o n s ,  analyzed the 
t h i n g ,  and found out a l l  k inds o f  
obscure  i n f o r m a t i o n  about p a r t s .  
For example, the f i n a l  design had 
to  be r e - d e s i g n e d  because  o f  the 
c a p a c i t a n c e  from one t r a c e  to 
a n o t h e r  on the  c i r c u i t  b o a r d ,  
which a f f e c t e d  the performance o f  
th e  w h o l e  t h i n g .  I  was j u s t  
t o t a l l y  b e a t  d e s i g n i n g  t h a t  
t h i n g . . . I ' d  dream about i t  e v e r y  
n i g h t .

When I  f i n a l l y  got  ray hands 
on an ARP m u l t i - m o d e  r esonant  

continued o n .........page 34
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NEW YORK CITY I
One’ s f i r s t  Audio Engineer ing 

S o c i e t y  c o n v e n t i o n  i s  l i k e  one ’ s 
f i r s t  l o v e :  t h e r e  may be o t h e r s
l a t e r  on, but you never f o r g e t  the 
impac t  o f  the f i r s t .  T h i s  y e a r  
the 70th AES show was h e l d  a t  the 
W a ldor f -A st or ia  in New York Ci ty ;  
the f o u r  days o f  workshops and 
exh ib i t s  encompassed a convention 
c o m p r e h e n s i v e  enough  t o  s u i t  
everyone ’ s ta s te ,  and then some.

My f i r s t  re ac t i on  upon hear­
in g  i t  would  be h e ld  at  the  W a l ­
d o r f ,  one o f  New Y o r k ’ s s w a n k i e s t  
and most expensive h o te ls ,  was to 
p i c t u r e  swarms o f  e i t h e r  f r i z z y  
h a i r e d ,  w i l d - e y e d  i n v e n t o r s  or  
l o n g  h a i r e d ,  t - s h i r t e d ,  p a l e ,  I -  
haven’ t -h a d -a -w in k -o f - s l e ep - in -  
200-hours  s t u d i o  t ypes  e a r n e s t l y  
d iscussing VCOs and low pass f i l ­
t e r s  among the  p o t t e d  palms and 
o r i e n t a l  rugs. But a c tu a l ly ,  even 
though there was some o f  that ,  put 
us a l l  t o g e t h e r  and we were  a 
p r e t t y  c o n s e r v a t i v e  l o o k i n g  
l o t . . . j u s t  a f r i e n d l y  bunch o f  
p e o p l e ,  f rom a l l  o v e r  the  w o r l d ,  
out t o  share  i d e a s  and e n j o y  the  
p le thora  o f  events and s t im u la t i ng  
minds.

Upon r e g i s t r a t i o n  you r e ­
c e i v e d  a sc hedu le  o f  e v e n t s  and 
e x h i b i t o r s ,  a l o n g  w i t h  a map to  
h e l p  you f i n d  your way around 
( r e a l i z e  tha t  the  AES c o n v e n t i o n  
i s  no s t r e e t  f a i r  -  i t ’ s four f u l l  
f l o o r s  o f  a v e r y  BIG h o t e l ) .  You 
a l s o  g o t  th e s e  p l a s t i c  shopping  
bags t o  p i c k  up the  v a r i o u s  spec 
shee ts  and f r e e  g i f t s  th a t  the  
exh ib i to rs  had on hand. The funny 
th ing  about having those bags was 
tha t  when you walked i n t o  the 
f i r s t  f l o o r  o f  e x h i b i t i o n s ,  your  
immediate re ac t i on  to the immensi­
t y  o f  i t  a l l  was t o  rush around 
wi th  them as i f  you were in  one o f  
those 10 minute, a l l - you-can-grab 
supermarket  r a c e s .  Of . course ,  
a f t e r  about f i v e  m inutes  o f  th a t  
madness you saw how h o p e l e s s  i t  
was and ended up s a y i n g  t o  y o u r ­
s e l f :  ” H e y , w a i t  a m i n u t e !
There ’ s four f l o o r s  o f  th is  s t u f f !  
T ime to  s l o w  down and d e v e l o p  a 
plan o f  ac t ion. ”

In  my case that meant heading 
through the  w o n d e r fu l  maze o f  
Neve ,  MCI,  T r i d e n t ,  and SSL con­
s o l e s  t y r i n g  t o  d e c i d e  which one 
t o  s i t  down a t  and t r y  f i r s t .  
(Yes f o l k s ,  th e s e  were  not  j u s t  
th e r e  f o r  d i s p l a y .  The AES con­
v e n t i o n  was a hands-on e v e n t . )  
Then, having had my f i l l  o f  f l y i n g

f a d e r s ,  p r e -  and p o s t - s e n d s ,  and 
the  l i k e ,  i t  was o v e r  to  the EMT 
s te r eo  reverb generator ,  which was 
an i n c r e d i b l e  machine .  The d i f ­
f e r e n t  reverb  parameters and v a r i ­
ous s e t t i n g s  e a c h  p r o d u c e d  a 
unique  sound, and i f  any r e a d e r s  
can get to a demonstrat ion o f  th is  
machine I  s t r ong l y  recommend i t .

One o f  the  b i g  h i t s  o f  the  
show was the  Sony D i g i t a l  Audio  
D is c  System.  I t  was based on a 
l i n e a r  16 b i t  quan t i zat ion  scheme 
per  channe l  f o r  en c o d in g ,  w i t h  a 
sa m p l in g  f r e q u e n c y  o f  44.1 kHz. 
I t  u t i l i z e s  a l a s e r  s t y l u s  and a 
4-3/4”  d is c ,  which o f f e r s  60 to  80 
m inutes  o f  two channe l  r e c o r d i n g  
pe r  s i d e  or  30 t o  40 m inutes  o f  
f o u r  channe l .  T h i s  was q u i t e  a 
machine to  see,  i f  only because o f  
the d i s c ’ s t i n y  s i z e ,  and na tura l ­
l y  i t s  presence helped to in t e n s i ­
f y  the  d i g i t a l / a n a l o g  r e c o r d i n g  
b a t t l e s  th a t  were  g o i n g  on cons­
t a n t l y  a t  the  c o n v e n t i o n .  (H in t :  
f o r  a t a s t e  o f  t h e  f r a y ,  th e  
m u s i c i a n s  in  the aud i ence  can 
compare the advantages and disad­
vantages o f  the New England D i g i t ­
a l  synth  vs .  the  new M c L e y v i e r  
syn th . )

In r e t r o sp ec t  however,  one o f  
the  n i c e r  h i g h l i g h t s  o f  the con­
ven t ion  was the many l e c tu res  and 
workshops th a t  you cou ld  a t t e n d  
( a l b e i t  f o r  a p r i c e ) .  I t  was 
t h e r e  t h a t  you cou ld  mee t  the 
P i c k e r i n g s  and the  Bodes o f  the 
aud io  age ,  and a l o t  o f  v e r y  i n ­
t e r e s t i n g  discuss ions  developed as 
a r e s u l t .  I  a t t e n d e d  the  more 
m us ic a l ly  or iented  l e c tu r es ,  such 
as the ones on ’’Sound M o d i f i c a t i o n  
Dev ices” and ’ ’E l e c t r o n i c  Music and 
Musical  Instruments” .

At  the  f o r m e r ,  I  not  o n l y  
heard  about  the  h i s t o r y  o f  the  
s u b j e c t  ( f r o m  H ara ld  Bode)  and 
g e n e r a l i z e d  e f f e c t s  s y s t e m s  
(Michael  B e i g e l ) ,  but a lso  demon­
s t ra t i o n s  o f  e f f e c t s  hooked up in 
s e r i e s ,  i n  p a r a l l e l  and so f o r t h  
(Cra ig  Anderton),  and app l i ca t i on s  
o f  de lay  l i n e s  (Richard Factor  and 
Anthony Agne l l o ) .  The "E l e c t r o n i c  
Music”  l e c tu res  covered every th ing  
f rom f i b e r - o p t i c  g u i t a r s  t o  syn­
c h r o - s o n i c  r e c o r d i n g .  B a s i c a l l y ,  
the f i b e r - o p t i c  g u i t a r  ( d e v e l o p e d  
by George  A. B o w l e y )  u t i l i z e s  the 
p r i n c i p l e  o f  m o d u la t i o n  o f  l i g h t  
w i t h i n  o p t i c a l  f i b e r s ,  s t ru n g  on 
t h e  g u i t a r  j u s t  l i k e  r e g u l a r  
s t r in g s ,  o p t i c a l l y  t ransmit ted  to

an a m p l i f y i n g  d e v i c e .  W i th  t h i s  
new technology,  s t i l l  in  the pro­
to type  stage ,  problems such as hum 
pick-up and induced noise  would be 
e l im ina ted .  Synchro-sonic record­
ing ,  as ide  from being  a phi losophy 
o f  mus ic ,  i s  a p ro c e s s  th a t  op­
t i o n a l l y  t i e s  a l l  i n s t r u m e n t s ,  
p r o c e s s o r s ,  and rh y th m ic  e v en ts  
( v i b r a t o ,  t r e m o l o ,  e n v e l o p e  gen­
e r a t o r  s w e e p s ,  e t c . )  i n t o  one 
rh y th m ic  f ram ework ,  t raceab le  to 
one master clock.  Craig  Anderton, 
who presented the paper, gave some 
ve ry  convincing  examples from the 
l a s t  30 y e a r s  o f  pop u la r  music to  
i l l u s t r a t e  the  e v o l u t i o n  o f  t h i s  
p e r c u s s i v e  p r i n c i p l e ,  and c l o s e d  
out the presenta t ion  w i th  excerpts 
from h is  upcoming synchro-sonica l -  
l y  recorded album. For those who 
w ish  to  read f u r t h e r  about the 
F i b e r - O p t i c  g u i t a r  or  Synchro-  
Soni c  r e c o r d i n g ,  p r e p r i n t s  are  
a v a i l a b l e  ( p r e p r i n t s  #1828 and 
#1821 r e s p e c t i v e l y )  f rom the  AES. 
For more in format ion on these and 
other p repr int s ,  w r i t e  the AES at 
60 East  42nd St . ,  New Yo rk ,  NY 
10165.  O t h e r  p a p e r s  i n c l u d e d  
’’A n o m a l i e s  i n  the  V i o l i n - S t r i n g -  
L eng th /Freque ncy  R e l a t i o n s h i p ” 
f rom Norman C. P i c k e r i n g ,  ” A P r o ­
p o s a l  f o r  a Standard  E l e c t r o n i c  
Music  S y n t h e s i z e r  I n t e r f a c e ”  by 
David Smith and Steve Salani  from 
Sequent ial  C i r c u i t s ,  and ’’Modular 
Sof tware  Design f o r  a Synthesizer  
System” by E l l en  Lapham from Syn- 
t a u r i .

Ano th er  i n t e r e s t i n g  workshop 
was chai red  by John Simonton (PAIA 
E l e c t r o n i c s ) ,  w i th  Hal Chamberlin, 
Larry Fast ,  Craig Anderton, David 
Smith, and David McLey p a r t i c i p a t ­
ing  in  a panel d iscussion lo o s e l y  
d e v o t e d  to  the f u t u r e . o f  s yn th e ­
s i s .  E a r l y  i n  the  workshop any 
b a r r i e r s  be tween  the  pane l  and 
audience more or l ess  disappeared, 
as comments bounced back and fo r th  
b e tw een  both  e l e m e n t s .  As a r e ­
s u l t ,  in add i t ion  to comments from 
the panel we a ls o  heard the v iews 
o f  many musicians,  inc lud ing  com­
p o s e r s  such as L a u r i e  S p i e g e l ,  
M i c h a e l  G i l b e r t ,  and Suzanne 
C i a n i .  T o p i c s  not  o n l y  c o v e r e d  
the i n e v i t a b l e  ana log/d ig i t a l  d i s ­
c u s s i o n s ,  but a l s o  whe ther  t h e r e  
are ways to make e l e c t r o n i c  music 
more w i d e l y  d i s t r i b u t e d  t o  the 
g e n e r a l  p u b l i c ,  and the  s t a t e  o f  
the music business in general .
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THE VOICE 400
The Fastest, Most Versatile and Musical

Synthesizer Voice Available
O scilla tor A
continuous waveshaping, 
variable pulse width, mod­
ulation by S/H or LFO, low ­
er octave, linear F.M.

K eypa d  and  B ank  
Switch
Selects one o f thirty-two 
presets.

O p era tin g  M od e  
Switches
control Live, Memory and 
Edit functions.

O utpu t Section
mixes your external signal 
into the delay, mixes Dry/ 
Delay, and output volume 
control.

A n a log  D elay
wide range low noise delay line operates from flanging to multiple 
repeats. Regeneration and LFO depth control w ill create a w ide 
range o f effects.

O scilla tor B
continuous waveshaping 
from saw to sine, AR enve­
lope generator or LFO 
modulation, hard sync to 
VCO A.

F ilter
High pass, Low pass, Band 
pass all modes are 24db/ 
oct. Controls include Reso­
nance, Response (continu­
ously variable) db ADSR 
modulation, S/H or LFO 
mod, Noise source, Key­
board tracking.

Voltage Controlled  
A m p lif ie r
has its own ADSR and fea­
tures low noise and wide 
dynamic range.

wide range Low Frequency Oscillator with continuous waveshap­
ing o f three waveforms. LFO may be modulated by the Attack 
Release envelope generator.

The Voice 400 answers the need for a programmable syn­
thesizer that’s versatile enough to be all these things:

* A  complete keyboard instrument with the optional SMS 
Model 430 Digital Keyboard.

* An expander for your present synthesizer whether 
mono or poly.

* An acoustic instrument-controlled synthesizer when 
used with a pitch-to-voltage converter.

* A  voice for a sequencer or computer.
* A complete synthesizer for wind or string controllers.
* A programmable filter and/or a programmable delay 

line.
Quality components have been carefully selected for this 

instrument. Great effort has been taken to insure that the ef­
fects o f temperature and vibration are minimal. When 
you’re ready to play, the Voice will be too. . . accurately, and 
every time.

#430 Digital Keyboard Sequencer
•16 sequences o f  up to 64 

notes each p rog ra m m a b le  f r o m  
the keyboard—1000 notes total 
•3 ax is  jo y s tick  f o r  p itch  bendy 

f i l t e r  and m od depth *New Note  
assignm ent f o r  u ltim a te  lead “f e e l ”  

•B u ilt in  LFO w ith two waveshapes 
and rate LED •D ig ita l c ircu itry  

f o r  d rift-free  perfo rm a n ce  •Porta m en to  
•3 p os ition  octave sw itch (d ig ita lly  

im p lem en ted ) •Fu ll length  61 note keyboard *Instant 
tra nspos ition  to any key f o r  bo th  keyboard and sequences 

•Sequences m ay recycle , play once and end o r  advance f r o m  one 
sequence to the next •Footsw itch  inpu t to s tart and resyne sequences 

•R em ote  se lection  o f  Voice 400 presets •Fine cab inetry  w ith genu ine w alnut f in is h

P .O . B ox  40267 San  F rancisco  Ca., 94140 T e l (415 ) 824-4837
East Coast Office: 8 Tyler, N o rw e ll M a., 02061 (617) 659-2618
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/-PRACTICAL c ir c u it r y

NOTES
A1 - A4 = k 4136, IC2 
Ql, Q2 = 2N4124 
Dl, D2 = 1N4148
All capacitors in uF, except 
where noted.
For dual unit, repeat all parts 
except for R31, R29, CIO, C7, 
and IC3. IC3 is a dual flip- 
flop, and the other half may be 
used independently.
Power to IC2: V+ = pin 11

V- = pin 7
EXPONENTIAL 1V/0CTAVE LINEAR
FM INPUT INPUT FM INPUT R47 100k

figurel
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R52 300k
— v w -

TRIANGLE OUT R24 10k SINE 0UT

R33
47k SOFT SYNC IN

- v w

(2)
L A / W

s ine 4 *^4 
symmetry 50k

trim^
R30
18k

R51 300k

PWM INPUT
r ^ i j 7

l R48 fP  100k
Pulse .—i—

P Width
©

>R16
>4. 7k <  R31

C  22k

PULSE/SUB OUT ^  [+

I J8 12k « 
R29 T cCIO

33/16V

TABLE Is Specs for the VCO Deluxe
OUTPUTS: Sine, triangle, ramp, pulse 

and sub-octave pulse 
All output impedence lk. 
Pulse and sub-octave 
continuously mixable to 
a single output.
All outputs DC coupled.

INPUTS: All input impedences,
except hard and soft 
sync, are greater 
than 50k.

CONTROL lV/octave.
VOLTAGE Exponential FM.
INPUTS: Linear FM (AC coupled).

Coarse and fine tuning.
SYNC Soft sync (set for 10%).
INPUTS: Hard sync (switch

selectable for reset on 
rising edges, falling 
edges, or both).

PWM Manual or voltage
INPUT: controlled.

I t ’ s t im e  to s t a r t  b u i l d i n g  
aga in !  Th is  i s s u e  we ’ re  g o in g  to 
work on a VCO w i t h  l o t s  o f  f e a ­
t u r e s ;  in  f a c t ,  I  c a l l  i t  ” VC0 
D e luxe " .  S ince  t h i s  i s  a f a i r l y  
b i g  p r o j e c t  I  won’ t be a b l e  to 
d w e l l  on any p o in t  in  g r e a t  de­
t a i l .  However, s ince  the c i r c u i t  
i s  based o-n the CEM3340 VCO c h ip ,  
and s i n c e  th a t  ch ip  i s  s u p p l i e d  
w i t h  an e x c e l l e n t  data  sh e e t ,  I  
don’ t th ink  y o u ' l l  have any t r o u ­
b le  f i l l i n g  in the d e ta i l s .

There  are  a number o f  f e a ­
tu r es  in  t h i s  c i r c u i t  tha t  pop up 
again and again, so to save space, 
T a b l e  I  summar izes  these  common 
f e a t u r e s  in  the form o f  a "sp ec  
s h e e t " .  These specs  w i l l  make 
many f a c e t s  o f  the d e s i g n  e a s i e r  
to understand.

We can b r e e z e  through the 
c i r c u i t  desc r ip t i on  now, e s p e c i a l ­
l y  s ince the CEM3340 does most o f  
the hard work f o r  us. R e f e r  to 
the schematic in f i gu re  1. J1 and 
J2 are the two exponent ia l  contro l  
v o l t a g e  inpu ts .  The v o l t a g e  ap­
p l i e d  to J1 can be a t t e n u a t e d  by 
R46, w h i l e  the v o l t a g e  at J2 i s  
l e f t  a l on e  and i s  s i m p l y  the 1 
Vo l t  per octave input.

J3 and i t s  a s s o c i a t e d  a t ­
t e n u a to r  R47 form the input  f o r  
l i n ea r  frequency modulation. This 
would commonly be used for  v i b ra to  
(FM by an LFO), or f o r  c r e a t i n g  
gong sounds (FM by another  VCO). 
Th is  input  i s  AC coup led  which 
makes i t  v e r y  easy to use,  s in c e  
you don ' t  have to  w o r ry  about any 
DC o f f s e t s  s h i f t i n g  the fundamen­
ta l  p i t c h .

R44 and R45 are  the c o a r se  
and f i n e  tun ing  c o n t r o l s .  R44 
c o ve r s  a v e r y  wide  range ;  in  the 
f a r t h e s t  c o u n t e r c l o c k w i s e  p o s i ­
t i o n ,  o s c i l l a t i o n  i s  w e l l  be low  
0.5 Hz. At the o th e r  ex t r em e  o f  
r o t a t i o n ,  the  o s c i l l a t i o n  i s  
around 35 kHz. The f i n e  tuning  
contro l  has a much more r e s t r i c t e d  
range and covers a musical  i n t e r ­
v a l  o f  about a f i f t h .

We've now ove red  the e n t i r e  
frequency contro l  input s t r u c t u r e  
c o m p r i s i n g  two tuning  c o n t r o l s ,  
the e x p o n e n t i a l  FM inpu t ,  the 
lV/octave input, and the l i n ea r  FM 
inp ut .  Now l e t ' s  take a lo o k  at 
the sync inputs.

The s o f t  sync s i g n a l  i s  i n ­
j e c t e d  a t  J10 and should be some 
s o r t  o f  r e c t a n g u l a r  pu ls e .  Th is
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KEYBOARD, founded in 1975, is a monthly publication devoted to the 
needs of all musicians who play keyboard instruments.

O u r primary aim: entertaining education.

Our goal is to introduce musicians of all styles to all other areas of music, 
while still providing information in their own field. We cover it all — from 
contemporary concert music to electronic experimentation to jazz and 
new wave rock.

Monthly columns include O n  Synthesizers by Dr. Robert M oog, Contem ­
porary Piano by David Burge, Practical Synthesis by Roger Powell, Master 
Class by Garrick Ohlsson, and Keyboardisf s M anual by G eorge Duke.
More than a dozen regular columns to help you play better, sooner.

Plus a regular quarterly equipment feature article by Craig Anderton, 
along with reviews of latest albums and books, in depth product analyses, 
and an in troduction  to the newest e lectron ic instruments and 
accessories.

Recent interviews included: Brian Eno, Bernie Krause, Patrick M oraz, 
A ndre Watts, Steve Reich, G eorge Shearing, Martha A rgerich, Craig  
Hundley, M cCoy Tyner, and Elton John. Feature articles: Digital Synthesis, 
Contem porary Piano M usic For Teaching, The Colum bia/Princeton Elec­
tronic M usic Center, Evaluating Effects Devices, Parametric EQ ’s.

O u r subject —  Keyboard. O u r goal —  Education.

Just $17.95 per year.

Keyboard Magazine, Subscription Dept. 9, 
20605 Lazaneo, Cupertino, CA  95014.
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sync input responds only to nega­
t i v e  going t r ig g e r s .  Res i s to r  R33 
i s  i n s t a l l e d  to  l i m i t  the amount 
o f  synch ing  to about 10%. Th is  
seems about r i g h t  to  my e a r ,  be ­
cause more synching causes greater  
d i s t o r t i o n  and s t a r t s  to  sound 
l i k e  hard sync,  w h i l e  l e s s  sync 
g i v e s  i n f e r i o r  phase  l o c k i n g .  
However ,  f e e l  f r e e  to e x p e r im e n t  
with R33.

The hard sync s i g n a l  i s  i n ­
j e c t e d  a t  J9. Now to  understand 
SI and i t s  a s s o c i a t e d  c i r c u i t r y ,  
we r a u s b e  aware that the CEM3340 

-Iratd^sync input responds to e i th e r  
p o s i t i v e  or negat ive  going pulses. 
This being the case, i t  i s  easy to 
see that i f  the swi tch is  in pos i ­
t i o n  1, o n l y  p o s i t i v e  sync pul ses  
are t r ans fe rred  to the sync input 
at p in  6. N e g a t i v e  pu lses  are  
blocked by Dl. L ikewise ,  when the 
s w i t c h  is  in  p o s i t i o n  3, o n ly  
negat ive  pulses are t ransmit ted  to 
p in 6. When the s w i t c h  i s  in  
p o s i t i o n  2, both p o s i t i v e  and 
negat ive  pulses are coupled to the 
sync inpu t  o f  the ch ip .  The up­
shot  i s  tha t  we have t h r e e  types  
o f  sync sounds. For more d e t a i l s  
on this sync-swi tch s t ructure ,  see 
my r e c e n t  a r t i c l e  in  E l e c t r o -  
notes2.

The pu ls e  w id th  m o d u la t io n  
input i s  at  J7. In the absence o f  
any plug being inserted in J7, pot 
R48 manua l ly  c o n t r o l s  the pu l s e  
width v i a  a f ix ed  vo l t a ge  suppl ied 
by v o l t a g e  d i v i d e r  R31 and R29. 
However, i n s e r t in g  a plug into J7 
removes the f ix ed  bias vo l ta ge  and 
a l l o w s  f o r  v o l t a g e  c o n t r o l l e d  
pulse width modulation.

W e l l ,  we 've  c o v e r e d  a l l  the 
input  c o n s i d e r a t i o n s ;  now i t ' s  
t im e  to  t a l k  about the output s .  
Remember, our " s t a n d a r d "  i s  to  
have 10V p-p o u tp u ts ,  c e n t e r e d  
about ground,  w i t h  a lk  output  
impedance.  Wi th  tha t  in  mind, 
l e t ' s  l o o k  at the t r i a n g l e  wave 
output f i r s t .

The t r i a n g l e  i s a v a i l a b l e  at 
pin 10 o f  the  CEM3340, however  i t  
i s  a non -standard  v o l t a g e .  A2 
l e v e l  s h i f t s  and a m p l i f i e s  t h i s  
s igna l  by a fa c t or  o f  2, making i t  
standard.

The t r i a n g l e  wave a lso  f eeds 
the s in e  c o n v e r t e r  formed by Q1 
and Q2. I f  you ' re  used to the o l d  
3080 type  s in e  c o n v e r t e r s ,  t h i s  
one w i l l  g i v e  you q u i t e  a sur ­
p r i s e .  D i s t o r t i o n  i s  i n c r e d i b l y  
lo w ,  even w i t h  garden v a r i e t y  
t r ans is tor s .  What makes th is  con­
v e r t e r  s u p e r i o r  to the 3080 t ype  
i s  the i n c l u s i o n  o f  f e ed bac k  v i a  
R3, which p r a c t i c a l l y  n u l l s  out 
th e  " p i p "  on t h e  e x t r e m e  end 
points o f  the sine wave3. Trimmer 
R43 m i n i m i z e s  the odd harmonic  
d i s t o r t i o n ,  whi le  trimmer R34 ad­
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j u s t s  the even o rd e r  harmonic  
d i s t o r t i o n .

The ramp wave makes i t s  e x i t  
v i a  J6. I t  should  be obv ious  how 
A1 l e v e l  s h i f t s  the ramp output at 
pin 8 o f  the CEM3340.

The pu ls e  wave i s  a v a i l a b l e  
a t  p in  4 o f  the CEM3340. R23 i s  a
pul l -down r e s i s t o r  fo r  the em i t te r  
o f  the i n t e r n a l  t r a n s i s t o r .  The 
pulse developed across this r e s i s ­
t o r  then s p l i t s  o f f  in  two d i r e c ­
t i o n s .  F i r s t  i t  f e e d s  pot  R54, 
which i s  the P u l s e / S u b - o c t a v e  
b lend c o n t r o l .  Then the pu ls e  
goes to  the c l o c k  input  o f  a CMOS 
4013, conf igured  as a binary d i v i ­
de r .  The output  o f  the b i n a r y  
d i v id e r  goes to a vo l t a g e  d i v id e r  
c o m p r i s i n g  R10 and R19. Th i s  
r e s i s t o r  s t r i n g  chops the sub­
o c t a v e  wave down to  about a 13V 
l e v e l ,  which is  the l e v e l  o f  the 
o r i g i n a l  pu ls e .  Th i s  means th a t  
both s i d e s  o f  R34, the b lend  con­
t r o l ,  see s i g n a l s  o f  the  same 
ampl i -tude,  a l l o w i n g  smooth blend 
t r a n s i t i o n s .  The w i p e r  o f  R54 i s  
b u f f e r e d ,  a m p l i f i e d ,  and l e v e l  
s h i f t e d  by A4, which is  conf igured  
in  a r a t h e r  unusual way. I f  you 
im ag in e  th a t  R49 goes  to  ground,  
i t  i s  easy  to  see th a t  A4 becomes 
j u s t  an o r d i n a r y  n o n - i n v e r t i n g  
a m p l i f i e r .  However ,  p u l l i n g  R49 
to the p o s i t i v e  supply instead o f  
g ro und  l e v e l  s h i f t s  the input  
s i g n a l  and at  the  same t im e  r e ­
tains  the non- inver t ing  a m p l i f i e r  
c h a ra c t e r i s t i c4 .  The r e s u l t  i s  an 
output  th a t  i s  20V p-p c e n t e r e d  
a b o u t  g r o u n d ,  w h i c h  i s  t h e n  
chopped down to 10V p-p by d i v i d e r  
R12 and R13. Th is  c o m b in a t i o n  o f  
2.2k r e s i s t o r s  g ives  approximately 
a lk output impedance at the same 
t im e .

So, by u t i l i z i n g  t h i s  some­
what strange con f i gura t i on ,  we can 
see th at  r o t a t i n g  R54 in  one d i ­
r e c t i o n  g i v e s  f u l l  p u l s e  wave ,  
w i t h  no s u b - o c t a v e .  R o t a t i n g  i t  
in  the o t h e r  d i r e c t i o n  adds an 
i n c r e a s i n g  amount o f  s u b - o c ta v e  
wave ,  u n t i l  the  pot  has been r o ­
t a t e d  a l l  the way, at  which p o in t  
the output  i s  f u l l  s u b - o c t a v e .  
And we 've  kept  a 10V p-p s i g n a l  
the whole way around the ro ta t i on !

C a l i b r a t i o n .  Tweak ing  the 
module i sn ' t  a l l  that hard, but i t  
d o es  t a k e  p a t i e n c e .  The s p e c  
shee t  g i v e s  the d e t a i l s  on how to  
tune up trimmers R17 (the V/octave 
t r i m )  and R28 ( t h e  h i gh  f r e q u e n c y  
e r r o r  t r i m ) ,  so I  won ' t  say any­
th ing about theml. The s ine t r im ­
mers ,  R43 and R34, are  b es t  ad­
justed with an o s c i l l o s c o p e ,  wi th  
your  ear  s e r v i n g  as the f i n a l  
a rb i t e r .  Whi le watching the wave­
form,  tweak R43 u n t i l  a n i c e l y  
rounded s inusoid i s  formed. Then 
a d ju s t  R34 f o r  a s ym m etr i c  wave­

form. W h i l e  p e r f o r m i n g  both o f  
these  t r i m s ,  l i s t e n  to the s i ne  
wave on an a m p l i f i e r  and speaker  
( a t  around 500 Hz) ,  and note  the 
r e l a t i o n s h ip  between waveshape and 
t im b r e .  B e l i e v e  i t  or no t ,  your 
ear w i l l  a l lo w  you to tweak up the 
sine wave for  very  low d is t o r t io n .  
However, i f  you have a d i s t o r t i o n  
a n a ly z e r . . .

W e l l ,  i t ' s  t o o  bad t h a t  
t h e r e ' s  not  enough space  to  d i s ­
cuss e v e r y  p o in t  o f  t h i s  VCO, f o r  
I  t h in k  i t ' s  a r e a l l y  good one. 
However ,  i f  you take  the t im e  to 
s tudy  the CEM3340 data  s h e e t ,  I 'm 
c e r t a i n  that  t h i s  w i l l  c l e a r  up 
many o f  the f i n e  p o i n t s .  In the 
meantime, enjoy the VCO Deluxe and 
w e ' l l  d i s c u s s  som eth in g  new in 
this  space next issue.
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EXPERIMENT WITH
EKx Series
EXPONENTIAL 

MODULE CARDS
EKx 10 ADSR

envelope g en erato r w ith  exponentia l con tro l 
o f A tta c k , Decay and Release times over a 
guaranteed .002 to 20 second range. No contro l 
vo ltag e  fe e d -th ro u g h .. $ 2 4 .9 5  plus $2 postage

EKx 20 VCF
w ith  exponentia l con tro l o f pole frequency  
over a 10 octave range. Jumper programmable 
fo r  24 dB/O ct. LP, HP, BP or A ll Pass response. 
Voltage c o n tro lle d  resonance. Low n o ise , 86 dB 
below max. ou tp u t. $ 2 6 .9 5  l$2 .0 0 )

EKx 30 DUAL VCA
low n o ise , low d is to r t io n ,  wide bandwidth, low 
contro l v o lta g e  feedthrough. Both exponentia l 
and l in e a r  contro l vo ltage inputs sim ultaneously  
a v a ila b le ............$ 2 4 .9 5  1$2 .00|

EKx 40 FULL FEATURE VCO
F u ll fe a tu re  VCO w ith  ramp, t r ia n g le  and 
vo ltag e  c o n tro lle d  pulse. Exponential control 
o f frequency over accurate and s tab le  
100 ,000:1 range. L inear FM Input and hard and 
s o ft sync............$ 2 9 .9 5  l$ 2 .0 0 l

Each k i t  fea tu res  the C u rtis  Electrom usic |
I . C^' s  to implement a f u l l  fun ctio n  
Voltage C o n tro lled  Card. A ll connections are  
brought to the card edge in a c o n fig u ra tio n  
com patible w ith  Molex or 22 pin .156 cen ter 
edge connectors.

B liA  Electronics, Inc.
1020 W. W ilshire  , Oklahom a City, OK 73116 (405)843-9626
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INSTRUMENT

THE

The Pro-One is a small  monophonic performance 
s y n t h e s i z e r  based on c i r c u i t r y  made famous by i t s  
pop ly ph on ic  p a r e n t s ,  the P ro phe t -5  and Prophet-10. 
The Pro i n c o r p o r a t e s  many f e a t u r e s  th a t  make i t  a 
r e a l  v a lu e  in  i t s  p r i c e  range .  These  i n c l u d e  a 40 
no te  sequence r  f u n c t i o n  ( t r u e  s equenc in g ,  not  FM 
w a v e - s h a p in g )  w i t h  the a b i l i t y  to  add r e s t s  in  the 
program, an ar pegg i a to r ,  and an ex terna l  audio input 
for  instrument t reatments and processing.

L ike most mono synths, the Pro has two o s c i l l a ­
t o r s  w i t h  a v a r i e t y  o f  wav e fo rm s ( t h e s e  i n c lu d e  
sa w to o th ,  square ,  and modulated  p u l s e ) .  The two 
o s c i l l a t o r s  can be o f f s e t  to  any i n t e r v a l  us ing  
r o t a r y  p o t s ,  and can a l s o  be s e t  a t  one to  t h r e e  
o c t a v e  spreads  us ing  the p r e s e t  o c t a v e  c o n t r o l .  A 
master tune con tro l ,  on the fa r  r i g h t  o f  the ins t ru­
ment, a l lows  quick and easy tuning to other ins t ru­
ments. A lso  included is  a sync swi tch f o r  c r ea t io n  
o f  complex waveforms, and each o s c i l l a t o r  a lso has 
i t s  own volume l e v e l  pot. Other o s c i l l a t o r  r e l a t e d  
fu n c t i o n s  c o n s i s t  o f  a two p o s i t i o n  g l i d e  s w i t c h  
tha t  g i v e s  you a c h o i c e  o f  a u t o - g l i d e  ( c on t in u ou s  
u n t i l  the VCA d i e s  o u t ) ,  or r e g u l a r  (n o r m a l )  g l i d e  
that stops when your f in ge r  l eaves  the key.

The 24 dB/octave low pass f i l t e r  i s  par fo r  the 
co u rse ,  but the P ro ' s  f i l t e r  has i t s  v e r y  own ADSR 
a l o n g  w i t h  fo u r  c o n t r o l s  ( r e s o n a n c e ,  c u t o f f ,  k ey ­
board amount, and amount o f  envelope generator  modu­
l a t i o n ) .  The VCA a l s o  has i t s  own ADSR g e n e r a t o r  
and a bypass s w i t c h .  The keyboard  has p r o v i s i o n s  
f o r  s i n g l e  or m u l t i p l e  t r i g g e r i n g ,  p lus  a r e p e a t  
function  whose ra te  i s  c on tr o l l ed  by the LFO speed.

One outstanding feature  o f  the Pro is the con­
t r o l  v o l t age  rout ing  system. A l l  o s c i l l a t o r s ,  VCA, 
and VCF f u n c t i o n s  can be ro u te d  to a thumbwheel  
(w i th  v a r i a b l e  depths o f  change) or d i r e c t l y  to the 
ADSRs. The o s c i l l a t o r s  can a lso  modulate each other 
fo r  an extra  LFO, or fo r  a r i ng  modulat ion e f f e c t  (a 
low f r e q u e n c y  s w i t c h  c o n v e r t s  o s c i l l a t o r  B to the 
s u b - a u d ib l e  range  to  o b t a i n  the  LFO f u n c t i o n ) .  
There  i s  a l s o  a thumbwheel  f o r  p i t c h - b e n d  w i t h  a 
center  notch fo r  easy re turn to the o r i g i n a l  note.

s t i e s .  Computer functions in the 
Pro  One r e a l l y  make i t  stand out f rom o th e r  mono 
synthes izers .  A b u i l t - i n  d i g i t a l  sequencer has a 40 
note memory which can s tore  two ind iv idua l  sequences 
a t  once.  These can be s e l e c t e d  at  any t im e  by 
s i m p l y  f l i p p i n g  a 3 p o s i t i o n  s w i t c h  f rom " o f f "  to  
" s e q  #1" or " s e q  #2".  I f  n o th in g  i s  s t o r e d  in  a 
memory,  seq #1 g i v e s  an u p h i l l  cascade  o f  20 no te s  
and seq #2 g ives  a downhi l l  r i f f .  Sequence speed is  
c o n t r o l l e d  by the LFO r a t e  or by the g a t e  input  on 
the r e a r  pane l .  The programming method i s  q u i t e  
unusual; to memorize a sequence, you s e l e c t  e i ther  
the seq #1 or  seq #2 mode. Next  t o  t h i s  i s  a r e -  
cord/play switch.  You put this  swi tch in the record 
p o s i t i o n  and e n t e r  the no te s  v i a  the keyboard .  In  
o r d e r  to  g e t  a r e s t  in  the sequence ,  the r e c o r d  
s w i t c h  i s  f l i p p e d  f rom r e c o r d  to  p l a y  and back to  
record again to get one re s t .  A l l  notes entered are 
o f  equal durat ion,  so i t  doesn't matter  how fa s t  or 
how slow you program the sequence. To play back the 
sequence ,  you s w i t c h  the  r e c o r d / p l a y  s w i t c h  to  
"p lay" ,  the three pos i t i on  swi tch to " o f f " ,  and then 
s e l e c t  e i t h e r  seq #1 or seq #2 wi th  the same three-  
p o s i t i o n  s w i t c h .  A l l  s i g n a l  p r o c e s s i n g  pots  (VCO, 
VCA, VCF) a re  s t i l l  a c t i v e ,  so t r e a t i n g  a r e c o r d e d  
sequence  i s  no prob lem.  The sequence can a l s o  be 
t r an sp osed  at  any t im e  by h i t t i n g  a d i f f e r e n t  key  
(the de faul t  s e t t i n g  is low C).

Ano the r  neat  f u n c t i o n  i s  t h e  a r p e g g i a t o r  
s w i t c h .  No tes  can be arpped up or up and down by 
h o l d i n g  down any number o f  keys .  The Pro One w i l l  
sequence each o f  the keys held down at the ra te  set  
by the LFO speed.  These no te s  can be " l a t c h e d "  by 
the computer  so th a t  you can take  your hand(s )  o f f  
o f  the keyboard .  The a r p e g g i a t e d  no tes  cannot be 
transposed l i k e  the sequencer, but new notes can be 
added at  any t im e  by h o l d i n g  down e x t r a  keys .  Un­
l i k e  the sequencer, the arpped r i f f  cannot be stored 
in  memory;  once the  " l a t c h "  i s  turned o f f ,  you l o s e  
the arpegg io  comple tely .

Those ja ck s  on the  back. The Pro has back 
panel jacks that are a d e f i n i t e  plus. Control  v o l t ­
age i n ,  out ,  f i l t e r  in  and g a t e  in/ou t  are to be 
e x p e c t e d  nowadays ,  but the Pro a l s o  owns an audio  
input jack that can be used to process other inst ru­
ments through i t s  VCA and VCF o_r can t r i g g e r  a 
sequence  s t o r e d  in  memory. Th is  l ends  i t s e l f  to 
many unusual a l t e rn a t e  c o n t r o l l e r s ,  such as v o i c e ,
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g u i t a r ,  o th e r  syn ths ,  or a l m os t  any s i g n a l .  An 
audio s e n s i t i v i t y  pot i s  located  on the f r ont  panel 
and a l s o  doubles  as the n o i s e  source  when t h i s  
f u n c t i o n  i s  not b e in g  used. One such unusual con­
t r o l l e r  i s  what I  l i k e  to  c a l l  the PAST sys tem 
(p r i m i t i v e ,  Analog, S e q u e n t i a l  T r i g g e r i n g  s y s t e m ) .  
I t  consists o f  nothing more than a cheapo microphone 
in a c o f f e e  can. By p laying  the*can l i k e  a bongo, a 
successive note s tore in the memory can be t r i g g e r ed  
every t ime i t  i s  struck. This a l lows  f o r  r e a l  t ime 
sequence m a n ip u la t i o n ,  and i s  a l o t  o f  fun f o r  
budding or non-keyboardists who want to hear f l ashy  
r i f f s  but don’ t have the d e x t e r i t y  to  p l a y  them 
"keyboa rd -s t y l e ” .

P ro  One Cons. The P ro ,  f o r  a l l  i t s  obv ious  
t r i c k  functions,  has a few shortcomings. Unless the 
unit  has been warmed up fo r  a cons iderable  t ime, the 
seque nce r ,  w h i l e  l o a d i n g ,  may s t u t t e r  a note  even 
though the s e l e c t e d  key i s  d ep ressed  o n l y  once.  
When th is  happens, the memory w i l l  record the same 
no te  two t im es  (o r  more ) .  Perhaps t h i s  i s  j u s t  a 
problem wi th  my p a r t i cu la r  unit ;  knowing the stan­
dards o f  ex ce l l en ce  Sequent ial  is  famous f o r ,  this  
i s  probably the case.

A l s o ,  I  w ish  that  the audio  input  s e n s i t i v i t y  
pot and n o i s e  so urce  were  two d i f f e r e n t  c o n t r o l s  
i n s t e a d  o f  s h a r in g  two f u n c t i o n s  a t  once . Th is  
would have a l lowed the Pro to double as a percussion 
synth us ing  a l t e r n a t e  c o n t r o l l e r s .  As i t  s tands  
now, w h i t e  n o i s e  cannot be added when us ing  the  
audio input jack.

F i n a l l y ,  the uni t ' s construct ion is  not e xac t l y  
heavy-duty. The f ront  panel i s  o f  thin p l a s t i c  and 
the pot and swi tch  q u a l i t y  i s  only average.  I f  you 
in t end  to  c a r r y  the  Pro  around,  then an a n v i l  case  
i s  h i g h l y  recommended or e l s e  handle  i t  w i t h  k id  
g l o v e s .

Pro One Pros. The most important aspect o f  any 
musical  instrument i s  the q u a l i t y  o f  sound and p lay­
a b i l i t y .  The Pro  s tands  out in  th ese  r e s p e c t s .  
L i k e  most syn ths ,  the bass r e g i s t e r  i s  v e r y  good, 
but the Pro  r e a l l y  sh ines  as a h ig h - en d  sc ream er  
( s o m e th in g  not n o r m a l l y  found on an i n e x p e n s i v e  
synth ) .  The o s c i l l a t o r s  are  v e r y  s t a b l e ,  and the 
f ront  panel i s  la i d  out l o g i c a l l y  and i n t e l l i g e n t l y .

O v e r a l l  e v a lu a t io n .  The Pro One is a very  w e l l  
designed synth in general .  Even wi thout the compu­
t e r  f u n c t i o n s ,  i t  s t i l l  would be an e x c e l l e n t  p e r ­
formance device fo r  the money. But cons ider ing  that 
i t  does so much more than many o t h e r  u n i t s  in  i t s  
bal lpark ,  I  f e e l  the Pro should be one o f  your f i r s t  
cons iderat ions when shopping for  a mono synth. 6

POUPHONU

DIGITAL INTERFACE
by GREG ARMBRUSTER

Since Polyphony deals wi th a more educated and 
exp e r im e n ta l l y - o r i e n t e d  r e a d e r s h i p ,  the f o l l o w i n g  
i n f o r m a t i o n  m ight  be v e r y  u s e f u l  to those  wo rk ing  
wi th the Sequential  C i r cu i t s  Pro-One. For example, 
I  th in k  i t  would be p o s s i b l e  to c r e a t e  an " o r c h e s ­
t r a t i o n "  machine using a home computer as the se- 
quencer/control l e r  fo r  severa l  Pro-Ones. Each Pro-  
One could  be patched f o r  d i f f e r e n t  i n s t r u m e n t a l  
t imbres and the en t i r e  array  conducted by the compu­
t e r .  The more c l e v e r  programmers could  add the 
v i s u a l  n o t a t i o n  as p a r t  o f  the computer ' s  d u t i e s ,  
but i t ' s  the sound tha t  would be i m p r e s s i v e .  Be­
s i d e s ,  the c o s t  o f  f i v e  Pro-Ones  i s  much cheaper  
than a Prophet-5.

Adding a d i g i t a l  i n t e r f a c e  for  externa l  compu- 
 ̂ t e r  contro l  requires  both some s imple hardware modi- 
: f i c a t i o n s  to the Pro-One and the c r e a t i o n  o f  s o f t ­

ware f o r  your sys tem.  I f  you doubt your t e c h n i c a l  
a b i l i t y  to i n s t a l l  the i n t e r f a c e ,  please see an SCI 
A u t h o r i z e d  S e r v i c e  Cente r  or  c o n t a c t  our S e r v i c e  
Department. However, p lease  note that we must leave  
a l l  questions o f  programming your system to  you.
Now for  the modi f i ca t ion . . .

S 1. Remove the f ront  panel ,  and then remove the
I 8021 microcomputer (U113) from i t s  socket.  Store i t
| in  c o n d u c t i v e  foam and keep i t  ’i n  a s a f e  p l a c e ;

a v o id  e x c e s s i v e  h a n d l in g  o f  t h i s  ch ip .  Note  tha t  
w i th  the 8021 removed, the Pro-One's keyboard cannot 
o p e ra t e .

2. Jumper p in  2 o f  the 8021's soc ke t  to J101-
$ 7. Pads are  p r o v id e d  on the p r i n t e d  c i r c u i t  board

fo r  this purpose.
3. Locate the area between the t r i g g e r  switch 

; and the r e p e a t / e x t e r n a l  s w i t c h  ( i n  the mode s e c ­
t i o n ) .  Y o u ' l l  see a d i o d e ,  a r e s i s t o r ,  and between 
these  two p a r t s ,  space f o r  a r e s i s t o r  ( t h i s  i s

I  l a b e l l e d  opt iona l  CPU). Add a 10k Ohm, 1/4 Watt,  5% 
r e s i s t o r  in the space between the e x i s t i n g  diode and 
r e s i s t o r .

4. The accompanying t a b l e  l i s t s  p in  a s s i g n ­
ments f o r  J101. Mate J101 w i t h  a 14 w i r e  r ib b o n  
cable terminated in a DIP plug.

DIGITAL INTERFACE PINS (J101)

Pin Signal Pin Signal

1 D5 6 DO
2 D4 7 Gate
3 D3 8 DAC enable
4 D2 9-14 Ground
5 D1

The in t e r f a c e  i s  compatible w i th standard TTL 
l o g i c ,  where l ess  than 0.8V s i g n i f i e s  0 and greater  
than 2.5V s i g n i f i e s  1. I t  accepts s i x  data b i ts  (DO 
through D5). Th is  a l l o w s  the  numbers 0 through 63 
( d e c i m a l )  to  c o n v e r t  to ov e r  f i v e  o c t a v e s  o f  " k e y ­
board" cont ro l  when latched to the int e rna l  d i g i t a l -  
to-ana log  conver ter  (DAC) by the p o s i t i v e  going DAC 
Enable  (DAC EN) pu l s e .  The Gate i s  e x e r c i s e d  v i a  a 
b i t  at  p in  7.

To p l a y  no te s  on the Pro-One,  the system d r i ­
v ing  i t  w i l l  have to do something l i k e  the f o l l o w in g  
( th e  way in which these  even ts  occur  i s  not as 
im p o r t a n t  as t h e i r  s eque nce ) .  At the s t a r t ,  the

Continued on page 35.............................
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f i l t e r ,  i t  d i d n ’ t come anywhere  
near to  the specs  they  had l i s t e d  
on the  spec ;s h e e t !  Somet imes  
b e l i e v i n g  that i t ' s  poss ib le  to do 
so m et h in g  can i n s p i r e  you to  e x ­
ceed what r e a l l y  i s  poss ib le .

Anyo ther  g r e a t  i n f l u e n c e  on 
me was Joe P a r m a l e e ,  f o r  whom I  
worked at  Santa C la ra  Systems.  
Joe was an absolute  p e r f e c t i o n i s t ;  
i f  t h e r e  was any c o n c e i v a b l e  way 
to improve a c i r c u i t ,  he'd make me 
do i t .  That was r e a l  good t r a i n ­
in g ,  as i t  taught  me to  be v e r y  
thorough and do my best  work.

Other i n f l u e n c e s  e x i s t  a l l  
around us. We c a l l  up a l o t  o f  
p e o p l e  and ask them what they  
t h in k ,  and re main  open t o  what 
they  say.  So, anybody can i n ­
f l u e n c e  us and th ey  won ' t  even 
know when t h e y ' v e  done  i t .  I  
don ' t  a lw ays  l i k e  an i d e a  when I  
hear i t ,  but a f t e r  i t  s e t s  f o r  a 
f e w  days I  may d e c i d e  th a t  i t ' s  
a l l  r i g h t  a f t e r  a l l .

JL:  Vo l tage  con tro l  i s  an impor­
tant aspect o f  the modular system. 
What i s  i t s  f u t u r e ,  i f  any,  w i t h  
the advent o f  d i g i t a l  synthesis?

DR: W e l l ,  I  th in k  t h e r e  i s  a l o t
o f  misunderstanding about d i g i t a l  
s y n t h e s i s  -  what i t  r e a l l y  means
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and what i t ' s  a l l  about.
I  can remember S c o t t  coming  

in  once and p o i n t i n g  out an ad to  
me th a t  s a id  in  c a p i t a l  l e t t e r s ,  
" D i g i t a l  i s  B e t t e r " .  S c o t t  says 
t h i s  i s  what p e o p l e  th in k ,  but we 
b o t h  know i t ' s  BS. A l o u s y  
d i g i t a l  synthes iz er  i s  a h e l l  o f  a 
l o t  worse  than a good a n a l o g  syn­
t h e s i z e r ,  but somehow p e o p l e  got  
this  brainwashed idea that d i g i t a l  
i s  b e t t e r .  A c t u a l l y ,  d i g i t a l  i s  
d i f f e r e n t , not ne c e s s a r i l y  be t te r .  
But l e t ' s  l o o k  f i r s t  a t  a n a l o g i e s  
between d i g i t a l  and analog systems 
-  and there always are ana log ies ,  
s ince both technolog ies  are t r y in g  
to accomplish the same goal .

Vo l tage  contr o l  i s  considered 
a b i g  t h i n g ,  but as most c i r c u i t  
designers know i t ' s  r e a l l y  current 
c o n t r o l .  Th e r e ' s  n o t h in g  mag ic  
a b o u t  v o l t a g e  c o n t r o l ;  w h a t ' s  
magic i s  that you can take a hand­
f u l  o f  modules and because  any 
output  can c o n t r o l  any in p u t ,  the 
number o f  d i f f e r e n t  patches -  the 
number o f  ways o f  making sounds -  
goes up e x p o n e n t i a l l y  w i t h  the 
number o f  inp uts  and out puts .  So 
wi th  a r e l a t i v e l y  small  number o f  
i d e n t i c a l  modules, abso lu te ly  in ­
c r e d i b l e  t h in g s  can be done.. .and 
t h a t ' s  w h a t ' s  so n e a t  a b o u t  
v o l t a g e  c o n t r o l .  L o o k  a t  th e  
l i t t l e  p r e - p a t c h e d  sy n th e s i z e r s :  
sure  t h e y ' r e  v o l t a g e  c o n t r o l l e d  
in s ide ,  but who cares? They don't 
make much use o f  the v o l t a g e  con­
t r o l .  A modular system does a l o t  
more.

L o o k in g  a t  d i g i t a l  sy s t em s ,  
the  a n a l o g y  t o  the  patch i s  the  
a lgo r i thm -  the way that you push 
numbers around i n s i d e  the compu­
ter .  For example, Four ier  synthe­
s i s  i s  one a lgor i thm,  FM synthes is  
i s  anot her  a l g o r i t h m ,  a d i g i t a l  
f i l t e r  i s  y e t  anot her  a l g o r i t h m ,  
and you can combine  a l g o r i t h m s  
j u s t  l i k e  you w o u l d  c o m b i n e  
pa tc hes .  Hence,  v o l t a g e  c o n t r o l  
would be ana logous  to  a v a r i a b l e  
a l g o r i t h m  d i g i t a l  s y n t h e s i z e r ,  
where  i t  d i d n ' t  j u s t  compute in  
one way, but you could a c tu a l l y  go 
in  t h e r e  and w r i t e  the  m i c r o p r o ­
grams and get  the thing to compute 
the sound in  w h a t e v e r  way you 
wanted .  The p rob lem w i t h  tha t  
a p p r o a c h  i s  you h a v e  t o  be an 
in c r e d ib l e  computer jock  -  w r i t i n g  
m i c r o c o d e  i s  hard s t u f f  -  and 
second, you have to f ind  a general  
purpose microcoded computer that ' s  
f a s t  enough to  g e n e r a t e  sound in  
r e a l  t im e .  T ha t ' s  a t o t a l  b i t c h ;  
i t  just  can't be done economica l ly  
r i g h t  now. So, I  would say th a t  
the analogy o f  v o l t a ge  contr o l  i s  
s t i l l  a goal  in d i g i t a l  synthesis ,  
and i t ' s  not  he re  y e t .

When you l o o k  a ro un d a t  
d i g i t a l  s y n t h e s i z e r s ,  you hear  
some p r e t t y  i n c r e d ib le  sounds, but 
t h e y ' r e  s t i l l  r e a l l y  l i m i t e d .  
When we g e t  i n t o  th a t  m u l t i p l e  
a lgor i thm instrument,  you ' l l  r e a l ­
l y  have some power .  On the o t h e r  
hand, I  don ' t  t h in k  the an a lo g  
i n s t r u m e n ts  are  e v e r  g o in g  to  be 
outdated or obso le t e ;  they do what 
they do, and what they do i s  p r e t ­
t y  ne a t .  I  t h in k  tha t  e v e n t u a l l y  
we we w i l l  t r a n s l a t e  the concept  
o f  v o l t a g e  into  v a r i a b l e  a lgor i thm 
i n  t h e  d i g i t a l  m a c h i n e s ,  but  
t h a t ' s  in  the fu t u r e .

JL:  E-mu's Emula tor  (Ed. n o t e :  a
keyboard  in s t ru m en t  th a t  r e p r o ­
duces ,  r a t h e r  than s y n t h e s i z e s ,  
the  sounds o f  o t h e r  in s t ru m en ts  
and sounds -  s i m i l a r  to  the  i d e a  
o f  a s o l i d - s t a t e  M e l l o t r o n )  i s  a 
r a d i c a l  departure from your other 
work.  What prompted you to  take  
th i s  d i r e c t i on?

DR: In  the  sense  o f  the pro du ct
co n c e p t ,  I  guess  i t  i s  a p r e t t y  
r a d i c a l  d e p a r tu r e .  But in  the 
sense  o f  the  i n s i d e  d e s i g n ,  i t ' s  
a m a z i n g l y  s i m i l a r  to  what we 've  
done b e f o r e .

At a c e r t a in  point  our f inan­
c i a l  p i c t u r e  made i t  c l e a r  t o  us 
tha t  we needed to g e t  i n t o  some 
h i g h e r  vo lume work i f  we were  
g o i n g  to  s t a y  a l i v e .  S c o t t  and I  
were g e t t i n g  t i r e d  o f  s ta rv in g  to 
death  and not  h a v in g  any e x t r a  
money to play  wi th,  when we could 
have worked in  a s i l i c o n  gu lch 
in d u s t r y  and made at  l e a s t  f i v e  
t im e s  t im e s  what w e ' r e  e a r n in g  
r i g h t  now. So to  some e x t e n t ,  i t  
was a f i n a n c i a l  dec is ion  that made 
us go in  the d i r e c t i o n  o f  a h i gh  
vo lume in s t r u m e n t .  The a c t u a l  
idfea came from the fa c t  that I  was 
kind o f  amazed that something l i k e  
t h e  F a i r l i g h t  c o u l d  s e l l  f o r  
$35,000 -  or w h a teve r  i t  i s  -  
s ince I  knew that i t  could be done 
a l o t  cheaper  w i t h  a p rop er  de­
s i g n .  I  t h in k  I ' v e  been quoted  
be fore  as saying that anybody can 
d e s i g n  d i g i t a l ,  and I  k ind o f  put 
my money where my mouth was and 
d e s i g n e d  the t h in g .  I  th in k  i t ' s  
a r e a l l y  neat instrument.  I t  does 
som e th in g  the  e l e c t r o n i c  music 
communi ty want s ,  and i t  does i t  
w e l l  and simply.  The hardware in 
t h e r e  i s  e x c e p t i o n a l l y  f l e x i b l e ,  
so d e s p i t e  the in s t r u m e n t ' s  ap­
paren t  s i m p l i c i t y ,  i t ' s  p r e t t y  
i n c r e d i b l e  wha t  i t  can do.  I  
cou ld  spend an e n t i r e  i n t e r v i e w  
t a l k i n g  about the  Emulator . . .but  
t h a t ' s  not  r e a l l y  what w e ' r e  sup­
posed t o  be d o in g  h e r e ,  so l e t ' s  
cont inue .
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JL: What do you see in the future
for  e l e c t r o n i c  music, and are you 
working towards that end?

DR: I  see a l o t  o f  d i f f e r e n t
things in the future o f  e l e c t r o n i c  
music.  You can lo o k  at  the C as io  
machines, and that ' s one future o f  
e l e c t r o n i c  music -  g e t t i n g  i t  in to  
every home, making i t  cheaper, and 
k ind o f  th r o w in g  away the f a c t  
that i t  wants to be high f i d e l i t y .  
That ' s  one f u t u r e  o f  e l e c t r o n i c  
music, but I  don't r e a l l y  f e e l  I 'm 
working towards that end so much. 
In another sense, I  see making the 
e x i s t i n g  con ce pt s  -  programmable 
s y n t h e s i z e r s  -  more a f f o r d a b l e .  
We 're  a l s o  w o rk in g  to war ds  more 
u t i l i t y  f o r  a g i v e n  amount o f  
money, which shows i n  an i n s t r u ­
ment l i k e  the Em ula tor .  In  the 
f u t u r e  you ' r e  g o in g  to  see  more 
and more d i g i t a l  instruments,  not 
because d i g i t a l  i s  inherent ly  bet ­
ter  but because d i g i t a l  t echnology 
is going to be g e t t i n g  cheaper and 
cheape r ,  which w i l l  make i t  more 
c o s t - c o m p e t i t i v e  w i t h  the analog 
s t u f f .  We' re  d e f i n i t e l y  w o rk in g  
towards that.

I  think that E-mu w i l l  always 
be a t  the f o r e f r o n t  o f  r e s e a r c h ,  
too; I'm a curious person and I ' v e  
got some p r e t ty  o f f - t h e - w a l l  ideas 
tha t  I 'm w o r k in g  on r i g h t  now. 
But I  don ' t  t h in k  y o u ' l l  see  E-mu 
come out with  any more re a l  expen­
s i v e  dream machines ,  t h a t ' s  more 
f o r  b e g in n in g  companies .  When 
you're f i r s t  s t a r t i n g  out in e l e c ­
t ron ic  music you're kind o f  i d e a l ­
i s t i c  and w i l l i n g  to  work f o r  
n o th in g ,  and t h a t ' s  when you can 
go work f o r  an a r t i s t  or  p eo p l e  
who want s p e c i a l  ga d ge t s .  You 
work f o r  l i t t l e  money, spend ing  
l o t s  o f  t h e i r  money, to  make i n ­
c r e d i b l e  machines .  As you go on 
in  l i f e  you tend to th in k  more o f  
your own needs and want to produce 
more vo lume i tems. . .and end up 
making Emula tor s  and th in g s  l i k e  
th a t .  A ga in ,  f i n e  in s t r u m e n t s ;  
but more fo r  the masses.

JL: Besides doing design work for
Oberheim and Sequent ial ,  have you 
done design work fo r  others?

DRs Yes ,  I  have done d e s i g n  work 
f o r  a l o t  o f  d i f f e r e n t  p e o p l e ,  
some o f  them not in the e l e c t r o n i c  
music community. I'm s t i l l  c l o s e ­
l y  a s s o c i a t e d  w i t h  SSM, and con­
s u l t  on a lm os t  a l l  o f  t h e i r  de­
s i g n s .  I ' v e  done c o n s u l t i n g  f o r  
my previous employer, Santa Clara 
Systems,  as w e l l  as some d i g i t a l  
memory  t e s t e r s  and VCAs f o r  
Nat iona l Semiconductor, some syn­
t h e s i z e r  d e s i g n  f o r  a company
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c a l l e d  GEM which makes e l e c t r o n i c  
organs, Lyr icon,  Octave E l ec t ron ­
i c s ,  and I 'm a l s o  d o in g  some work 
w i t h  a f ew o t h e r  companies  whose 
names I  u n f o r t u n a t e l y  can ' t  men­
t i o n  due to m a r k e t i n g  c o n s i d e r a ­
t ions .  E-mu is  a c tu a l l y  two com­
p an ie s ;  t h e r e ' s  E-mu Systems I n ­
corporated which makes the modu- 
l a r s  and Emulato rs  and so on, and 
E-mu Des ign which i s  the  con­
s u l t i n g  and d e s i g n i n g  s e r v i c e .  
There  we do v i r t u a l l y  a n y th in g  
anybody wants us to  do as c o n s u l ­
tants.  And yes,  we are a va i l ab l e .

JL:  Would you ca r e  t o  share  your
s e c r e t  o f  a c c o m p l i s h i n g  so much 
work . . .does  i t  have  som eth ing  to  
do w i t h  y o u r  s t y l e  o f  w o rk?  
Y ou ' r e  c e r t a i n l y  not  a n i n e - t o -  
f i v e r ,  but more o f  a marathon 
t y p e .  How d o es  t h i s  h e l p  you 
work?

DR: W e l l ,  I  th in k  th a t  the t h in g
I  can share  w i t h  p e o p l e  i s  a con­
cept c a l l e d  in t e n t i o n . B a s ic a l l y ,  
when you have  an i n t e n t i o n  t o  do 
something, you d i r e c t  your e n t i r e  
a t t en t io n  -  a l l  o f  your conscious­
ness i s  j u s t  f o cu ssed  -  on what 
you want to  do. You have to  have 
r e a l l y  c le a r  goa ls ,  go one step  at 
a t ime,  and keep a t ru l y  open mind 
-  don't bang your head against  the 
w a l l  t r y i n g  to  g e t  through,  be 
aware  enough to  r e a l i z e  th a t  you 
can o f t e n  wa lk  around the w a l l .  
I 'm kind o f  a tornado around work, 
I  l e a v e  l i t t l e  p i l e s  o f  mess be ­
h ind me. My i n t e n t i o n  i s  more to  
g e t  the j ob  done than c l e a n  up 
a f t e r  myse l f ,  and the people that 
work wi th me r e a l i z e  that.

The o t h e r  t h i n g  t h a t ' s  r e a l  
important to me is being complete­
l y  w h e re v e r  I  am. When I 'm at  
w o r k ,  I ' m  c o m p l e t e l y  here . .  I  
don ' t  t h in k  at  a l l  o f  what I 'm 
g o in g  to do t o n i g h t ,  or what I 'm 
g o in g  to  do tom orrow :  I  t h in k
a b o u t  e x a c t l y  wha t  i t  i s  I 'm  
t r y i n g  to  a c c o m p l i s h .  On the 
o th e r  hand when I  go away,  l i k e  
when I  spent  l a s t  week g e t t i n g  
c e r t i f i e d  as a scuba d i v i n g  i n ­
s t r u c t o r ,  I  d i d n ' t  th in k  about E- 
rau f o r  a second. That  i n t e n s i t y  
i s  what h e lp s  me to  do as much as 
I  do.

Wel l ,  I  can see we're running 
out o f  t im e  so tha t  should j u s t  
about  do i t  f o r  the i n t e r v i e w .  
Thanks f o r  the  chance to  say some 
t h i n g s ,  and f o r  the good ques­
t ions  .

JL: On b e h a l f  o f  the r e a d e r s  o f
Polyphony, thank you.

-------- ----------------------- -— e
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s e q u e n c e ) .  At  th e  s t a r t ,  the  
a n a lo g  Keyboard  C o n t r o l  V o l t a g e  
(KYBD CV) o u t p u t  f r o m  t h e  DAC 
(which c o n t r o l s  the o s c i l l a t o r s  
and f i l t e r )  i s  unknown. Not h in g  
i s  now heard  f rom the Pro-One 
because  the e n v e l o p e  g e n e r a t o r s  
are  not  b e i n g  gat ed .  F i r s t  the 
system somehow d e c id e s  what key 
(out  o f  63) i t  wants to p lay .  I t  
then s e t s  up the  key  number in  
binary form on D0-D5. (This might 
be done w i t h  a s i x - b i t  output 
por t . )  Next DAC EN must be forced 
h i g h ,  l a t c h i n g  the key data .  For  
p r a c t i c a l  purposes a d e l a y  o f  20 
m i c ro seco n d s  w i l l  a l l o w  the  DAC 
t im e  to  s e t t l e  ( w o r s t - c a s e ) .  At 
t h i s  p o i n t ,  GATE can go h i g h ,  
t r i g g e r i n g  the e n v e l o p e  g e n e r a ­
t o r s .  When t h e  n o t e  i s  t o  be 
turned o f f ,  i t  i s  l i k e w i s e  ad­
v i s a b l e  to turn the GATE o f f  ( l ow)  
be fo re  again s t rob ing  the DAC.

To r e t u r n  t h e  P r o - O n e  t o  
normal operat ion ,  unplug your sys­
tem f rom J101, remove  the  10k 
r e s i s t o r  ment ioned  p r ev i ou s ly  in 
s t e p  3, cut  the  jumper  i n s t a l l e d  
i n  s t e p  2, and c a r e f u l l y  r e - i n ­
s t a l l  the 8021 (U113).

The t e c h n i c a l  s t a f f  o f  s e ­
q u e n t i a l  c i r c u i t s  w o u l d ,  o f  
c o u rse ,  be i n t e r e s t e d  i p  the r e ­
s u l t s  o f  any s u c c e s s f u l  e x p e r i ­
ments using the d i g i t a l  in t e r fa ce .  
Wr i te  to Sequential  C i r cu i t s ,  3051 
North  1st S t r e e t ,  San Jos e ,  CA 
95134; or c a l l  (408) 946-5240. e

O n  Location : 7 0  t h  A E S
..................... continued from page 26.

Other than the ex h ib i t s ,  pre­
s e n t a t i o n s  o f  papers ,  and work­
shops,  i n  the e v e n in g  many o f  us 
spent long hours in bars and smoky 
h o t e l  rooms t a l k i n g  about the 
f u t u r e  o f  aud io  and music ,  w h i l e  
swapping  tapes  back and f o r t h  on 
the  n e a r e s t  a v a i l a b l e  Walkman. 
The c o n v e r s a t i o n  turned to such 
top ics  as s t ereo  implants,  humans 
and machines, new musical  concepts 
-  c razy ,  v i s i on a ry  things that one 
g e t s  to  t h i n k i n g  about a f t e r  i n ­
g e s t i n g  a f ew d r in ks  or  o th e r  
chemicals -  you a l l  know the f e e l ­
ing.

Those f ou r  days were  r e a l l y  
some o f  the b es t  days I ' v e  had in 
a l o n g  w h i l e .  But then a ga in ,  
remember what I  s a id  about f i r s t  
l o v e s .  — - — ■ 0
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GOUIPmEHT EXCHflflGE
PUT POLYPHONY TO WORK FOR YOU. L i s t  equipment f o r  sa le  or trade , job openings, pos i t ions  wanted e tc .  
Equipment exchange c l a s s i f i e d  ra tes  fo r  ind iv idua ls  o f f e r i n g  goods or se rv ic es  f or  sa le  or t rade:  25c per 
word, 20 word ($5.00)  minimum charge; Commercial establ ishments:  50c per word. P r i c e s ,  z ip ,  phone numbers 
count as one word each. DISPLAY CLASSIFIED: $15.00/inch, one inch minimum, camera ready ar t  to be suppl ied 
by adve 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 ers  using a Post O f f i c e  Box f or  responses 
must furnish Polyphony Publishing  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 ad ve r t i s e r .  Polyphony i s  not respons ib le  f or  claims made in ads, or the r esu l t  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.

Equipment
SEQUENTIAL CIRCUITS model 800 
D i g i t a l  Sequencer $400; Modular 
Moog Analog Sequencer, Sequent ial  
Switch, M u l t ip le ,  I n t e r f a c e  wi th 
power supply in s tudio cabinet 
$600; RMI Keyboard Computer 
D i g i t a l  synthesizer  with a l l  vo ic e  
cards $1500. Duane Decker (801) 
969-8731.________________________________

SYNTHESIZER CALIBRATORS, k i t s  or 
assembled. 1/3 octave pink noise 
t e s t  tapes wi th warble tones.  
TEAC 2A upgrade mods. Wri te  to:  
ARCAS Engineering,  RFD #3, 
B u r th i l l  R d . , Winchester,  NH 
03470. __________________ ___

fTiusic equipment
EXPANDED P-4700/J f ac to ry  
assembled, IK RAM, MUS-1, 4 VCO, 2 
VCF, 3 ADSR, 1 REVERB, 1 LFO, 1 
Mixer,  2 Balanced Modulators, 2 
Transposers, 1 mul t ip le/attenuator  
panel ,  2 pedals,  2 ext ra  wing 
cabinets,  R e a l i s t i c  casse t te  fo r  
so f tware,  cords,  manuals, 
e x c e l l e n t  condi t ion  $1400 invested 
$700.00 or o f f e r .  Must s e l l !  Ron 
Slabe, 26351 Lakeshore B l v d . , 
Eucl id,  OH 44132 (216) 261-1072.

YAMAHA CS-50 4-note touch 
responsive synthes izer ,  n o is e l e s s ,  
$1200. PAIA 4700/J inc lud ing a l l  
components minus QuASH and one 
f i l t e r ,  plus 2720-4 AR and 4740 
ADSR. VCA's hum, o therwise great  
shape, $400. Stephen Mizer,  122 
L i l l a r d ,  Bel ton,  MO 64012.(816) 
331-3072.

FOR SALE: PAIA modules, a l l
operable and ca l i b ra te d :  2720-1,
’ -3B, *-3L, ' - 4 ,  ' - 5 ,  ' - 7 ,  $10
each; 2720-2A (needs r e p a i r )  
$5.00; 4710, $15; 4720 $25; 4740
$17; 4770 $11; 8780 $25. D i r ec t
in qu i r i e s  to:  D. R. Cool ,  7421
Troy Manor R d . , Dayton, OH 45424.

PAIA Gnome and Oz $60. Needs work. 
Jim hardy, 1676 E. 4th, St. Paul,  
MN 55106 (612) 771-7995.

PAIA 1550 Str ingz  'n '  Thingz with 
1551 Stereo opt ion.  Exce l l ent  
condi t ion ,  p r o f e s s i o n a l l y  
assembled, f ac to ry  adjusted.  MUST 
SELL, $525.00 or o f f e r .  Dave 
G a r f i e l d ,  1105 Clayton Lane #105, 
Austin,  TX 78723 (512) 458-1731.

Supplies
BLANK AUDIO TAPE: AMPEX AND SCOTCH 
( r e e l - r e e l ) .  Also empty re e l s  and 
boxes. Send for  informat ion:  

RECORDING SUPPLIES 
1058 Oakview Drive 

Cleveland,  Ohio 44143 
(216) 442-2467

OBERHEIM Four 
Syn thes iz e r , 
1-1/2 years 
$2975.00 or

Voice Polyohonic 
with programmer, 
o ld ,  l i k e  new. 

best  o f f e r ,  Craig
Literature

Markley, 292 Hane Ave. 
43302 (614) 387-6632.

Marion, OH

PAIA P-4700/J, assembled, plus 
ext ra  4761, (3)  4770, 4712, 4710, 
2720-11, 2720-12, 4740, EK-2, 1500
Phlanger , 
s o f tw are . 
$1100 new, 
S o r e l , 
Woonsocket, 
767-3349.

cords,  manuals,
Exce l l ent  condi t ion .  

$600 takes a l l .  Robert 
393 Ninth Avenue, 

RI 02895 (401)

PROGRESSIVE, Experimental,  
E l e c t ron i c ,  Avante-Garde, and 
Microtonal  Music i s  covered in 
depth in SURFACE NOISE magazine. 
$2.00 fo r  current i ssue or $8.00 
f o r  one year subscr ipt ion.  
SURFACE NOISE, 428 Ci trus Road, 
Melbourne, FL 32935

Recordings

ELECTRO-HARMONIX
Min i -Synthes izers ,  2 oc tave board, 
5 oc tave  range, s e l f - con ta in ed  
Speaker/Amp. pi tch bend, phase 
con t ro l ,  weights 2 lbs.  $150.00. 
Runs o f f  2 nine v o l t  b a t t e r i e s  or 
E.H. AC adaptor, $15.00. 1 year 
warranty.  Money order,  c ash i e r ' s  
check or cash o.d.  Sound E le c t ra ,  
P. 0. Box 17206, Minneapol is,  MN
55417 (612) 727-1482.

TECHNO DE-FACTO the new 60 minute 
casse t te  by Walt Whitney, 14 
Avante/Rock songs guaranteed to 
en te r ta in .  Send $5.00 ppd. to:  
Sub Sound, P.0.  Box 2411, 
Overland, MO 63114. Money back 
guarantee.

BEACON STAR -  synthesizer/space 
music on casset te  tape. $5.00 
check/money order to:  Chuck 
Lar r ieu ,  Box 294 Corte Madera, CA 
94925. " i t ' s  good s t u f f ! "

Advertiser Index
Bode Sound Company.......................... 15

Contempory Keyboard........................ 30

Dickste in  D i s t r i b u t i n g .................. 17

E-mu....................................................... 37

Gi l  T r y t h a l l ................................. 7

Imagineering Audio............................ 5

Jazz i ca l  Records...............................19

Music Technology,  I n c ..............11,12

PAiA E l e c t r o n i c s ......................31,38

PGS E l e c t r o n i c s ................................ 6

PolyMart .............................................20

Polyphony Back I ssues ..................21

Sequential  C i r c u i t s ........................ 2

Serge Modular Music...................... 13

SMS....................................................... 27

TEAC (Tascam)................................ 8,9
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"Any sufficiently advanced technology 
is indistinguishable from magic.”

—Arthur C. Clarke

E-mu Systems, Inc.
417 Broadway, Santa Cruz, CA 95060

(408) 429-9147



Veloci-Touch” Controller

* INDEPENDENT CONTROL VOLTAGES FOR VELOCITY AND PRESSURE

* VELOCITY SENSITIVE TRANSIENT GENERATOR

* USE WITH PRACTICALLY ANY KEYBOARD, ANY SYNTHESIZER

* PAIA 4700 SERIES MODULE OR RETRO FIT PACKAGING AVAILABLE

* LOW COST

The new Veloci-Touch controller from PAIA adds 
what may be the two most important parameters 
any electronic keyboard can have - Velocity and 
Pressure.

Velocity is a control voltage proportional to how 
hard you play. Pianissimo and the voltage is low. 
Fortissimo and it’s high. Use this parameter with 
a VCA and presto...output level changes that 
follow your playing.

But, since “loud” and “soft” mean more in 
human terms than just level changes, the Veloci- 
Touch controller also provides a velocity sen­
sitive transient generator with variable decay

time and an output control that’s continuously 
variable from normal to inverted transients. Use 
as a filter parameter control for the most natural 

t timbral changes ever.

Even that’s not all. The Veloci-Touch controller 
also provides an output proportional to the 
pressure you apply to the key after it’s down. 
Imagine - tremolo the natural way.

The best part of this minor miracle from PAIA is 
that it’s non-denominational. You can retro-fit it 
to essentially any synthesizer from any manufac­
turer. At a price that’s so low you won’t believe 
it’s possible.

Get the full story today by dropping a line to:

RBiA  Electronics, Inc.
Dept. VT, Box 14359, Oklahoma City, OK 73116


