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T he video revolution is making a dramatic impact on 
the way the music industry looks at its own product. 

Careers come to life overnight in the eye of a camera. 
Artists who’ve tried to get their tapes heard for years, 
are suddenly gaining long-deserved visibility.

If locking into video is your next step, TASCAM 
advanced audio systems can move your music right 
into the picture. Our recorder/reproducers give you the 
solid quality and innovative functions you demand as a 
professional, syncing you to the limitless possibilities 
of video. Our mixers put you in total control of the creative 
process, with engineering depth and operational ease.

For mixing, our M-520 places a full range of artistic 
choices at your command, with 20 balanced input channels, 
8 print busses and 16 tape returns, effects busses, an 
independent 16-input monitoring section, and much more.

For recording/reproducing, our 58 is the industry’s first 
V2” 8-track with all the technological sophistication of a 
1” machine, but at far less cost. Its unique “Omega Drive” 
assures exacting tape to head contact and smooth tape 
handling -  entirely eliminating tape stretch or bounce. 
And microprocessor 3-motor servo control significantly 
speeds up your recording and editing, taking you quickly 
and accurately to your mark without stalking and stuttering 
through time code. And if your budget is a bit more 
restrictive, take a close look at our hard-working 48, 
boasting most of the 58’s comprehensive features.

When it’s time to master your mix into mono plus 
code, our 42 delivers exceptional precision. And our 
44B is the perfect stereo plus code post production tool.

In an industry where seeing has become believing, 
TASCAM lets you put your music’s best image forward. 
See your TASCAM dealer for full details or write TASCAM, 
TEAC Professional Division, 7733 Telegraph Road, 
Montebello, CA 90640, (213)726-0303.
Copyright 1984-TEAC Corporation of America

Put your music in the video scene, with 
TA SC A M ’s full line of SMPTE-compatible 
audio equipment.

In an Industry 
Where Out of Sight 

Can Put You 
Out of Mind, 

Tascam Gives Your 
Music

Video Visibility.
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EDITOR'S NOTE: ATTENTION
EUROPEANS!

I  e x p e c t  t o  b e  v i s i t i n g  
Eu rope i n  e a r l y - t o - m i d  N o v e m b e r ,  
1984.  W h i l e  I 'm  t h e r e ,  I  h o p e  t o  
v i s i t  e l e c t r o n i c a l l y - o r i e n t e d  mu
s i c i a n s  i n  a n u m b e r  o f  d i f f e r e n t  
c o u n t r i e s .  I  w o u l d  l i k e  t o  h e a r  
f r om any  Eu ropean  r e a d e r s  who a r e  
e a g e r  t o  d i s c u s s  m u s i c a l  e l e c 
t r o n i c s ,  a r e  w i l l i n g  t o  p u t  me up 
f o r  a  d a y  o r  t w o ,  a n d  p o s s i b l y ,  
co u ld  i n t r o d u c e  me t o  o t h e r  l o c a l  
e l e c t r o n i c  m u s i c i a n s .  I f  y o u ' r e  
a t  a l l  i n t e r e s t e d ,  p l e a s e  w r i t e  a s  
s o o n  a s  p o s s i b l e  s o  t h a t  I  c a n  
s t a r t  w o r k i n g  on my i t i n e r a r y .  
I n c i d e n t a l l y ,  I  s p ea k  F re n ch  and a 
l i t t l e  b i t  o f  S p a n i s h  an d  G e rm an .
I  l o o k  f o r w a r d  t o  h e a r i n g  f r o m  
you,  and hope  t o  s e e  you i n  Novem
b e r !  Thank you v e r y  much.

C r a ig  A n d e r to n ,  E d i t o r

V_______________________________ )

INTERFACE BLUES, PART 1

Some t i m e  a g o  I  p u r c h a s e d  a 
v o l t a g e  c o n t r o l l e d  ADSR f rom PAIA 
E l e c t r o n i c s ,  and would  l i k e  t o  u se  
i t  on  my e l e c t r o n i c  o r g a n .  W i l l  
i t  a c c e p t  a n  a n a l o g  s i g n a l  i n t o  
t h e  t r i g g e r  i n p u t ?

C h a r l e s  Sc h ra de
San J o s e ,  CA

C h a r l e s  —  ADSRs a r e  g e n e r a l 
l y  d e s i g n e d  t o  a c c e p t  a  l o g i c  
"h igh"  s i g n a l  a t  t h e i r  g a t e  i n p u t s  
( i . e .  a  s t e a d y - s t a t e  DC v o l t a g e  
a r o u n d  +5V,  o r  s o m e t i m e s  +10V) .  
G e n e r a l l y  a  t r i g g e r  i s  d e r i v e d  
f r o m  t h i s  l o g i c  h i g h  s i g n a l  by 
d i f f e r e n t i a t i n g  t h e  s i g n a l  t h r o u g h  
a c a p a c i t o r / r e s i s t o r  c o m b i n a t i o n .  
One way t o  i n t e r f a c e  a  g a t e  i n p u t  
t o  t h e  o rg a n  i s  t o  t a k e  a  s e p a r a t e  
f e e d  f rom t h e  o r g a n  a u d i o  o u t p u t ,  
r e c t i f y  an d  f i l t e r  i t  t o  c o n v e r t  
i t  t o  DC, t h e n  a m p l i f y  i t  ( i f  
n e c e s s a r y )  t o  o b t a i n  t h e  o u t p u t  
l e v e l  r e q u i r e d  t o  d r i v e  t h e  ADSR

g a t e  i n p u t .  You w o u l d  t h e n  u s e  
t h e  ADSR t o  c o n t r o l  a  VCA t h a t  
i n s e r t s  b e t w e e n  t h e  o r g a n  o u t p u t  
a n d  a m p l i f i e r .  H o w e v e r ,  by  f o l 
l o w i n g  t h i s  a p p ro a c h  you w i l l  on ly  
be a b l e  t o  g e n e r a t e  a t t a c k ,  de cay ,  
a n d  s u s t a i n  s i n c e  t a k i n g  y o u r  
f i n g e r s  o f f  t h e  k ey s  i n i t i a t e s  t h e  
r e l e a s e  f u n c t i o n ;  a n d  i f  y o u r  
f i n g e r s  a r e  o f f  t h e  k e y s ,  t h e r e ' s  
no  s o u n d  t o  r e l e a s e .  A l s o ,  n o t e  
t h a t  t h e  e n v e l o p e  w i l l  a f f e c t  t h e  
o v e r a l l  sound ,  n o t  e a ch  i n d i v i d u a l  
n o t e .

INTERFACE BLUES, PART 2

I n  t h e  p a s t  y e a r ,  I  h a v e  
p u r c h a s e d  a  T i m e x  ZX81 w i t h  16K 
m e m o ry ,  R o l a n d  J u n o  6 ,  a nd  Boss  
Dr .  R hy thm .  We b o t h  know t h a t  
t h e s e  t o y s  c a n n o t  b e  i n t e r c o n 
n e c t e d . . . o r  c a n  t h e y ,  w i t h  t h e  
r i g h t  m o d i f i c a t i o n ?  Can I  i n t e r 
f a c e  t h e  Dr .  Rh y th m t o  t h e  ZX81? 
Can I  s t o r e  m e l o d i e s  on t a p e  o r  i n  
t h e  ZX81 f o r  l a t e r  p l a y b a c k ?  Can 
t h e  J u n o  6 a c c e p t  MIDI? Can I  
chang e  t h e  Juno  6 c h o r u s  speed  and 
make i t  l e s s  h i s s y ?

C. L. J a s z b e r e n y i
T o r o n t o ,  O n t a r i o ,  Canada

C. L. —  F o r  t h o s e  q u e s t i o n s  
r e l a t i n g  t o  mods  ( i . e .  c h a n g i n g  
ch o r u s  sp e e d ) ,  y ou r  b e s t  b e t  would 
be  t o  c o n t a c t  a  R o l a n d  s e r v i c e  
c e n t e r  t h a t  h a s  s c h e m a t i c s  f o r  t h e  
eq u ip m en t .  R e g a rd in g  i n t e r f a c i n g  
t o  a c o m p u t e r ,  t h i s  i s  n o t  l i k e  
p lu g g i n g  i n t o  an  amp by any  means.  
I f  you  i n t e n d  t o  do  a n y  s e r i o u s  
e x p e r i m e n t a t i o n  w i t h  k e yb oa rd s  and 
c o m p u t e r s ,  b o t h  n e e d  t o  be d e 
s i g n e d  w i t h  t h a t  s p e c i f i c  t a s k  i n  
m i n d .  S o r r y  t o  be  d i s c o u r a g i n g ,  
b u t  some t h i n g s  j u s t  a r e n ' t  e a sy .

INTERFACE BLUES, PART 3

I  h a v e  f o l l o w e d  Thomas  Hen
r y ' s  M i c r o - D r u m s  a r t i c l e s  w i t h  
g r e a t  i n t e r e s t ,  a n d  h a v e  c o n 
s t r u c t e d  t h e  n e c e s s a r y  h a r d w a r e .

cont. pg. 2 8
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Imagine six of the most amazing syn- * 
thesizer voices you’ve ever heard with
2 Oscillators, 15 VCAs, 5 LFOs, 5 Enve
lope Generators, 4 Ramp Generators,
3 Tracking Generators, Lag Processor, 
15 Mode Filter, and FM on every single 
voice.
Imagine being able to control each of 
these voices easily and independently.
A Matrix ModulationrM system that lets 
you connect 27 sources to any of 47 
destinations per voice, with an interac
tive block diagram and 120 display 
characters to make it easy to use.
Imagine being able to interface all of 
this to anything you wish; Velocity Key

boards, Sequencers, Guitars, Comput
ers, MIDI and CVs simultaneously, and 
of course, the Oberheim System.
We've had these fantasies, too.
The Oberheim Xpander. . .  the fantasy 
realized. Realize your fantasy at your 
local Oberheim dealer or write for more 
information.

Los Angeles. CA 9 0 0 6 4



Robert Carlberg’s I

re-view
H o w e v e r ,  many  r e a d e r s  —  m y s e l f  
I n c l u d e d  —  c e r t a i n l y  m u s t  f e e l  
l e f t  a  l i t t l e  b i t  s h o r t  o n  t h e  
s o f t w a r e  end ,  s i n c e  Tom’s p ro g ra m  
i s  w r i t t e n  f o r  a  m i c r o c o m p u t e r  
w h ic h  i s  no l o n g e r  a v a i l a b l e ,  t h e  
PAIA 87 0 0 .  My own  8 70 0  h a s  r e 
c e n t l y  d e c i d e d  t o  c a l l  i t  q u i t s ,  
s o  I  h a v e  m o r e  a t  s t a k e  h e r e  t h a n  
m o s t  p e o p l e ;  p e r h a p s  s o m e  a m b i 
t i o u s  c o m p u t e r - k n o w l e d g e a b l e  
r e a d e r  c o u l d  t r a n s l a t e  t h e  M i c r o -  
Drums  p r o g r a m  o v e r  t o  t h e  Commo-  
d o r e - 6 4 ,  w h i c h  s e e m s  t o  b e  t h e  
m u s i c - o r i e n t e d  b u d g e t  c o m p u t e r .

I  w o u l d  a l s o  l i k e  t o  e x p r e s s  
my a p p r e c i a t i o n  f o r  t h e  g r e a t  b a s s  
d ru m  c i r c u i t  ( O c t o b e r  ' 8 3  P o l y 
p h o n y ).  I  t h o u g h t  my b a s s  d ru m  
s o u n d s  w e r e  p r e t t y  go o d  u n t i l  I  
h e a r d  t h i s !  How a b o u t  a  go o d  
h a n d c l a p  c i r c u i t ?

Dav id  Myers
NY, NY 10014

D a v i d  —  Re h a n d c l a p s ,  we 
d o n ' t  h a v e  t h a t  i n  t h e  w o r k s  b u t  
be  s u r e  t o  c h e c k  o u t  T h o m a s '  h i -  
h a t  c i r c u i t  i n  t h i s  i s s u e .  Con 
c e r n i n g  Mic ro -D rum s ,  we a s k e d  Tho
mas i f  he had  a  l i s t i n g  f o r  t h e  C- 
64; h i s  r e p l y  f o l l o w s .

" I ' m  a f r a i d  I  j u s t  d o n ' t  h a v e  
t i m e  t o  f o l l o w  up on t h i s  j u s t  now 
( I ' m  i n  t h e  m i d d l e  o f  my t h e s i s  
f o r  a  M a s t e r ' s  D e g r e e ) ;  h o w e v e r ,  
i n  a  f e w  m o n t h s  I  may b e  a b l e  t o  
l o o k  a t  t h e  c o n v e r s i o n  p r o b l e m .  
H e r e  a r e  a f e w  t h o u g h t s  on  t h e  
m a t t e r .

" F i r s t ,  t h e  c o n v e r s i o n  s h o u l d  
be  s t r a i g h t f o r w a r d ;  a l t h o u g h  t h e  
k e y b o a r d  e n t r y  s t u f f  w i l l  l o o k  
d i f f e r e n t ,  t h e  b a s i c  l o g i c  o f  t h e  
p rog r am w i l l  be  s i m i l a r .  However ,  
b e f o r e  a  c o n v e r s i o n  i s  p o s s i b l e ,  
i t  i s  n e c e s s a r y  t o  know e x a c t l y  
wha t  a d d r e s s  D a v i d  m a p pe d  M i c r o -  
Drums  i n t o ,  a n d  w h a t  o t h e r  a s 
s u m p t i o n s  h i s  i m p l e m e n t a t i o n  
makes .  I d e a l l y ,  t h e  p e r s o n  own ing  
t h e  h a r d w a r e  s h o u l d  w r i t e  t h e  
s o f t w a r e  so t h a t  i m m e d i a t e  t e s t i n g  
i s  p o s s i b l e .

" I  wou ld  be w i l l i n g  t o  w r i t e  
t h e  s o f t w a r e  f o r  a C o m m o d o r e - 6 4  
Mic ro -D rum s ,  i f  someone e l s e  w i l l  
t a k e  on t h e  t a s k  o f  w r i t i n g  up t h e  
u s e r ' s  i n s t r u c t i o n s .  T h a t  i s ,  i n  
s e v e r a l  w e e k s ,  I ' l l  h a v e  e n o u g h  
t i m e  t o  w r i t e  t h e  s o f t w a r e  i f  
s o m e o n e  e l s e  w i l l  t a k e  on  t h e  
d o c u m e n t a t i o n  p a r t  o f  t h e  a r t i 
c l e  . "

I n c i d e n t a l l y ,  I ' m  s u r e  t h a t  
Thomas wou ld  p l a c e  a  h i g h  p r i o r i t y  
on  t h i s  p r o j e c t  i f  l o t s  o f  p e o p l e  
w r o t e  i n  and w an t ed  a  C-64 M i c r o -  
Drums .  I ' l l  c a s t  t h e  s e c o n d  v o t e

T h i s  co lu mn  i s  n o t  i n  t h e  b u s i n e s s  
o f  s e l l i n g  r e c o r d s .  T h a t ' s  why 
y ou  w o n ' t  s e e  " H i g h l y  Re co mm en 
d e d " ,  * * * * ,  "A M u s t  Buy" o r  
s i m i l a r  s u g g e s t i o n s .  S o m e t i m e s  
t h a t  m e a n s  a  g o o d  r e c o r d  g e t s  
h i d d e n  i n  t h e  m i d d l e .  S o m e t i m e s  
i t  means a  bad  r e c o r d  i s  d e s c r i b e d  
f o r  w h a t  i t  i s .  E i t h e r  w a y ,  t h e  
c o l u m n  o n l y  p r o v i d e s  a  f o r u m  f o r  
a n n o u n c i n g  w h a t ' s  a v a i l a b l e ,  an d  
h o p e f u l l y  g i v e s  some i d e a  o f  wh a t  
t o  e x p e c t .  C o m m e n t s ,  q u e s t i o n s  
and  i t e m s  f o r  r e v i e w  a r e  a l l  w e l 
comed,  and s h o u l d  be s e n t  t o  Poly
phony Reviews, P .0 .  Box 1 6 2 1 1 ,  
S e a t t l e  WA 98116.

G ro u p  87 A Career in Dada Pro
cessing ( C a p i t o l  1 2 3 3 4 ) .  P o s t -  
e l e c t r o n i c  m u s i c  f r o m  k e y b o a r d / -  
t r u m p e t e r  Ma rk  I s h a m  ( F e b  '84), 
p e r c u s s i o n i s t  P e t e r  Van Hooke and 
e l e c t r o n i c  g u i t a r i s t  P e t e r  Maunu. 
I  c a l l  i t  " p o s t - e l e c t r o n i c "  b e 
c a u s e  t h e y  t a k e  g o r g e o u s  e l e c t r o n 
i c  c o l o r s  a n d  a c t u a l l y  do  s o m e 
t h i n g  w i t h  t hem —  i n  t h i s  c a s e  a 
c o m b i n a t i o n  o f  s l o w  s t a t e l y  t hem es  
and f a s t e r  r h y t h m i c  c o n s t r u c t i o n s .  
I t ' s  h i g h l y  c o m p o s e d  a n d  v e r y  
s o p h i s t i c a t e d  a n d  I  p l a y e d  i t  
a b o u t  23 t i m e s  s t r a i g h t  t h r o u g h .

S t e v e  T i b b e t t s  Safe Journey (ECM 
1270).  E n i g m a t i c  g u i t a r  w i t h  v a r 
i o u s  h a n d  d r u m s  an d  c o n u n d r u m s .  
I t ' s  c l o s e r  i n  s p i r i t  t o  t h e  f i r s t  
two s e l f - p r o d u c e d  a l b u m s  ( r e v i e w e d  
M a y / J u n e  ' 8 1 )  t h a n  t h e  t h i r d  ECM- 
p r o d u c e d  a l b u m  ( S e p t / O c t  ' 8 2 ) ,  
p r o b a b l y  b e c a u s e  i t  w as  r e c o r d e d  
back  home i n  M i nn es o t a .

C a r l  S t o n e  Woo Lae Oak ( W i z a r d  
224).  Fou r  m i n u t e s  shy  o f  an  h o u r  
o f  o n e  c o n t i n o u s  d r o n e  m ade  up  o f  
a  r u b b e d  s t r i n g  an d  a  b l o w n  b o t 

t l e .  A r t i f i c i a l l y  e x t e n d e d  by 
t a p e  s t u d i o  t e c h n i q u e s ,  i t  v a r i e s  
t e x t u r e  c o n s t a n t l y  —  s o u n d i n g  a t  
t i m e s  l i k e  a  s t r i n g  q u a r t e t ,  a t  
t i m e s  l i k e  g u i t a r  f e e d b a c k ,  a t  
t i m e s  l i k e  Eno ' s  Ambien t  s e r i e s . *

G a l e  O r m i s t o n  & C a r l  W e i n g a r t e n  
Windfalls ( M u l t i p h a s e  003) .  Dual  
s y n t h e s i z e r  d r o n e s  h e a v i l y  i n f l u 
e n c e d  by F r i p p  & Eno an d  K i t a r o  
and a l l  t h a t  m i d - 7 0 s  m e l lo w n e s s . *

Yazoo  Upstairs at Eric's ( S i r e  
2 3 7 3 7 - 1 ) .  I n  a  n e v e r - e n d i n g  
s e a r c h  f o r  t a s t e f u l  a p p l i c a t i o n s ,  
o n e  m i g h t  p a u s e  m o m e n t a r i l y  on  
t h i s  d u o .  Love  l o s t ,  l o v e  f o u n d ,  
t u n e s  you ' ve  h e a r d  a  m i l l i o n  t i m e s  
i n  o t h e r  c l o t h e s .  We move on.

H i rudo  The First Incarnation (H-
0 0 1 ) .  H e a v y  c h o r d s  a n d  g r a n d  
p i a n o  —  a  v e r y  t h e a t r i c a l  d e b u t  
f r o m  G e r m a n s  U l i  K u t s c h e r a  an d  
P e t e r  F i s c h e r  w i t h  maybe t h e  g h o s t  
o f  W ag n e r .  A s e l f - f i n a n c e d  r e 
l e a s e  a v a i l a b l e  t h r o u g h  E u r o c k  
D i s t r i b u t i o n ,  P . 0 .  Box 1 3 7 1 8 ,  
P o r t l a n d  OR 97213.

The H ap p i n e s s  Boys Resident Alien 
( D u o - 3 ,  EP) .  T hey  c a l l  i t  " a g 
g r e s s i v e  s t r u c t u r e s  f o r  d a n c e ” ,

cont. pg.23
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ARE YOU SEARCHING FOR SOMETHING?
To quote one of our research scientists who holds a Ph.D. in 
electrical engineering, “Before coming here, I had it all except for a 
‘sense of place.’ Now I have that too!”
If you are a talented design engineer who is searching for “a sense of 
place,” then Peavey Electronics in Meridian, Mississippi is it. People 
who can contribute to the magic of SOUND innovations, in other 
words that’s their bag, are welcomed.

Whether your hobby is hunting, fishing, water sports, pickin’, 
grinnin’ or piddlin’, this is the place to be year round. Come on down 
to Mississippi where life is still good! And where the reward of 
working in an environment that includes self fulfillment and the 
leading edge of innovative technology is a reality, not just a dream. If 
you don’t believe us just ask anyone who witnessed the Mississippi 
exhibition at the New Orleans World’s Fair.
Informative letters of inquiry are welcomed by:

Jere Hess
Director of Personnel 

Peavey Electronics Corp.
P.O. Box 2898 

Meridian, MS 39301

EOE

V.
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With

By: JohnK. BILL NELSON
Diliberto

"The C h a r l e s t o n  w as  a n  a p p r o p r i a t e  s o u n d t r a c k  
f o r  t h e  P r o h i b i t i o n  e r a ,  r o c k  ' n '  r o l l  was an  a p p r o 
p r i a t e  s o u n d t r a c k  f o r  t h e  5 0s ,  p r o t e s t  mu s i c  f o r  t h e  
6 0 s  a n d  Glam f o r  t h e  7 0 s .  I  j u s t  r e a l l y  t h i n k  t h a t  
t h a t  i m a g e  o f  a  guy  s t r u t t i n g  h i s  s t u f f  on  s t a g e  
w i t h  a s h i n y  g u i t a r  i n  g r e a t  c l o u d s  o f  d r y  i c e  had  a 
c e r t a i n  m a g i c  i n  i t s  d a y ,  b u t  i t  w as  b o u nd  t o  be  
l i m i t e d .  I n  50 y e a r s  t i m e  t h e r e  w i l l  be  c e r t a i n  
c l u b s  i n  t o w n  w h e r e  you  c a n  s e e  p e o p l e  w i g g l i n g  
t h e i r  h i p s  a r o u n d  a n d  p l a y i n g  g u i t a r  w i t h  t h e i r  
t e e t h .  B u t  i t ' s  n o t  g o i n g  t o  b e  t h e  k i n d  o f  v i t a l  
mu s i c  t h e  t h e  k i d s  t e n d  t o  c r y  o u t  f o r . "

— Thomas Dolby
f rom Totally Wired '83

T h a t ' s  e a s y  f o r  Thomas Dolby t o  s ay .  He d i d n ' t  
s t a r t  m a k i n g  m u s i c  u n t i l  s y n t h e s i z e r s  w e re  f i r m l y  
e s t a b l i s h e d  a n d  d e b u g g e d  f o r  c o n s u m e r  u s a g e .  Bu t  
w h a t  a b o u t  t h o s e  o l d  g u i t a r  h e r o s ,  m u s i c i a n s  who 
w i e l d e d  t h e i r  S t r a t s  i n  t h e  s p e e d  a n d  d i s t o r t i o n  
w a r s  o f  t h e  60s  and 70s?  A l o t  o f  t hem a r e  s t i l l  a t  
i t ,  f i n d i n g  f e w e r  . n o v e l  p a t h s  b e t w e e n  t h e  s o n i c  
a d v e n t u r e s  o f  J i m i  H e n d r i x  a n d  t h e  h i g h  v e l o c i t y  
f o r a y s  o f  Jo hn  McLaugh l in .

B i l l  N e l s on  i s  a  g u i t a r i s t  who g a i n e d  a  c e r t a i n  
r e n o w n ,  w a d e d  t h r o u g h  h i s  s h a r e  o f  d r y  i c e ,  an d  
w i g g l e d  h i s  h i p s  a b i t  when he  was  w i t h  h i s  G la m - e ra  
b a n d  B e -B op  D e l u x e .  B e - B op  D e l u x e  p u t  o u t  s e v e r a l  
a l b u m s  i n  t h e  s e v e n t i e s ,  b e g i n n i n g  w i t h  1 9 7 4 ' s  Axe 
V i c t i m  and  c o n t i n u i n g  t h r o u g h  u n t i l  1 9 7 7 ' s  D r a s t i c  
P l a s t i c . Be-Bop De luxe  was  a l w a y s  a  f o r w a r d - l o o k i n g  
b a n d ,  m i x i n g  s t a t e - o f - t h e - a r t  g u i t a r  p l a y i n g  w i t h  
s c i e n c e - f i c t i o n  i m a g e r y .  N e l so n  h a s  t h e  d e x t e r i t y  
an d  t h e  s i g n a l - p r o c e s s i n g  w i z a r d r y  t o  o r c h e s t r a t e  
s m a l l  s y m p h o n i e s  o u t  o f  e a c h  s o l o .  W h i l e  much  o f  
t h e  m u s i c  h e  w r o t e  f o r  Be -B op  s o u n d s  a  b i t  l e a d e n  
now, t h e  s a v ag e  g r a c e  o f  h i s  g u i t a r  s o l o s  s t i l l  h o ld  
up .

H o w e v e r ,  t o w a r d s  t h e  e n d  o f  B e - B o p ' s  d a y s ,  a s  
N e l s o n  h i m s e l f  b e g a n  t o  p u s h  t h i r t y ,  h e  s a w  t h e  
f u t u r e  o f  r o c k  ' n '  r o l l ,  and i t  was  s y n t h e s i z e d .  He 
s t i l l  w a n t e d  t o  make  v i t a l  m u s i c ,  a n d  t h e  f i r s t  
i n k l i n g s  o f  h i s  chang e  came on D r a s t i c  P l a s t i c , w i t h  
i t s  h a r d - e d g e d ,  m e t r i c  r h y t h m s  and m o d e r n i s t i c  l y r 
i c s .  Bu t ,  Ne l so n  w an t ed  more ,  and he  saw t h e  v e h i 
c l e  f o r  h i s  new  m u s i c  i n  t h e  s y n t h e s i z e r  w i t h  a n  
a b i l i t y  t o  r e a l i z e  h i s  m u s i c  on h i s  own. " I t  w a s n ' t  
l i k e  my o n l y  t h i n g  i n  t h e  band was  t o  e x p r e s s  m y s e l f  
a s  a g u i t a r  p l a y e r , "  h e  r e c a l l s .  " S u d d e n l y  t h e r e  
was no band.  I t  was  j u s t  m y s e l f  and a  2 4 - t r a c k  t a p e  
mach ine  s u r r o u n d e d  by a l l  t h i s  t e c h n o l o g y . "

N e l s o n  f o r m e d  a  new  g r o u p ,  Red N o i s e ,  w ho se  
d e b u t  a l b u m  ( S o u n d - o n - S o u n d ) w as  a l m o s t  a l l  B i l l  
N e l so n  p l a y i n g  d ru m s ,  s y n t h e s i z e r s ,  g u i t a r s ,  p e r c u s 
s i o n ,  b a s s ,  v o c a l s ,  an d  y e s ,  a  l i t t l e  g u i t a r .  F i v e  
y e a r s  l a t e r ,  S o u n d - o n - S o u n d  s t i l l  s o u n d s  f r e s h ,  
a l i v e  a n d  v i b r a n t .  I t ' s  f u l l  o f  odd  s o n g  s t r u c 
t u r e s ,  s t o p - s t a r t  r h y t h m s ,  t w i s t e d  l y r i c s  and  o r i 
g i n a l  i n s t r u m e n t a l  t e x t u r e s  w h i c h  c o u l d  be why i t  
w as  a l s o  h i s  s w a n  s o n g  f o r  C a p i t o l  R e c o r d s .  " I n  
so m e  w a y s  i t  w as  a l i t t l e  b i t  a h e a d  o f  i t s  t i m e , "  
N e l s o n  c a n  now s a y  w i t h  l a u g h t e r .  " T h a t  a l b u m  a c 
t u a l l y  l o s t  me my d e a l  w i t h  C a p i t o l  i n  t h e  
S t a t e s . . . t h e y  h e a r d  i t  and  c o u l d n ' t  b e l i e v e  I ' d  made 
s u c h  a q u a n t u m  ju m p  f r o m  Be -B op  t o  Red N o i s e . "  
C a p i t o l  t e s t  m a r k e t e d  t h e  r e c o r d  a t  150  r a d i o  s t a 
t i o n s .  The  r e s u l t s ,  a c c o r d i n g  t o  N e l s o n ,  w e r e  so  
e x t r e m e  t h a t  e v e n  C a p i t o l  c o u l d n ' t  b e l i e v e  i t .  
"T hey  a c t u a l l y  p h o t o s t a t t e d  a l l  t h e  c o m m e n t s  an d  
s e n t  t h e m  t o  me , "  N e l s o n  r e c a l l s .  "T hey  t h o u g h t  I  
w o u ld n ' t  b e l i e v e  them.  They a r e  so  d e s p a i r i n g  t h a t  
t h e y ' r e  h i l a r i o u s .  Th e re  w e r e  t h i n g s  l i k e ,  'What i s  
t h i s  c r a p ? ' ,  'O u t  Dev os  D e v o ' ,  an d  'Too w h ac k o  f o r  
u s . '  T h e r e  w a s n ' t  o n e  s t a t i o n  t h a t  s a i d  t h i s  was  
g r e a t . ”

B e - B o p  D e l u x e  f a n s  w e r e  a l s o  c h a g r i n n e d .  
"Where ' s  t h e  g u i t a r ? "  t h e y  c r i e d .  B i l l  Ne l son  how
e v e r ,  p e r s e v e r e d ,  g o t  new  r e c o r d  c o n t r a c t s  a f t e r  a 
l e n g t h y  h i a t u s  and  h a s  now d e v e lo p e d  one  o f  t h e  most  
o r i g i n a l  and p r o v o c a t i v e  s y n t h i - p o p  sounds  a round .

He a l s o  h a d  a c h a n c e  t o  go b a c k  i n t o  h i s  own 
h o m e - g r o w n  s t u d i o  t o  make  p e r s o n a l  s o u n d t r a c k s  o f  
a t m o s p h e r i c  g u i t a r - s y n t h e s i z e r ,  m u s i q u e  c o n c r e t e  
a p p l i c a t i o n s .  I t  w as  a l m o s t  a  r e t u r n  t o  t h e  v e r y  
f i r s t  B i l l  N e l s o n  s o l o  LP,  N o r t h e r n  Dream ( 1 9 7 1 ) ,  
r e c o r d e d  on a 2 - t r a c k  t a p e  m a c h i n e .  O n ly  now ,  i n 
s t e a d  o f  e l e c t r i f i e d  f o l k  s o n g s , N e l s o n  c r e a t e s  
moody s o u n d s c u l p t u r e s  an d  d a r k  l a n d s c a p e s .  T h r e e  
LPs o f  t h i s  g e n r e  h a v e  b e e n  r e l e a s e d ,  S o u n d i n g  t h e  
R i t u a l  Echo , and two s o u n d t r a c k s  f o r  Y o r k s h i r e  Ac
t o r s  Company p e r f o r m a n c e s  o f  Das  K a b i n e t t  ( v o n  Dr.  
C a l i g a r i )  and Beau ty  and t h e  B ea s t .

N e l s o n ' s  c o n c e r n  w i t h  t h e  n a t u r e  and f a b r i c  o f  
sound can  be h e a r d  on t h e s e  s o u n d t r a c k s  and h i s  more 
p o l i s h e d  s y n t h i - p o p  r e c o r d i n g s .  On t o u r ,  N e l s o n  
u s e s  s o p h i s t i c a t e d  d i g i t a l  s y n t h e s i z e r s  and p e r c u s 
s i o n ,  y e t  he  m a i n t a i n s  a  f l e x i b i l i t y  and t r u e  spon 
t a n e i t y  t h a t  mos t  s y n t h i - p o p  bands  would f i n d  com
p l e t e l y  a l i e n .  B i l l  N e l s o n ,  u n l i k e  p r o g r a m m e r s  
Th oma s  D o l b y ,  D u r a n  D u r a n ,  an d  D e p e c h e  Mode ,  c a n  
s t i l l  k i c k  o u t  t h e  j am s  o n s t a g e  and  i m p r o v i s e .

N e l s o n ' s  c u r r e n t  t o u r i n g  g r o u p  c a n  f u l l y  
r e a l i z e  t h e  com pl ex  r h y t h m s  and  s o p h i s t i c a t e d  t e x 
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t u r e s  o f  h i s  r e c e n t  w o r k s ,  V i s t a m i x  an d  The Love  
Tha t  W h i r l s . He h a s  t h r e e  k e y b o a r d i s t s  p l a y i n g  f i v e  
Yamaha DX-7 d i g i t a l  s y n t h e s i z e r s ,  two o f  w h ich  a r e  
c o n n e c t e d  t o g e t h e r  v i a  t h e  MIDI i n t e r f a c e .  One o f  
t h o s e  k e y b o a r d i s t s  i s  h i s  b r o t h e r ,  I a n  N e l s o n ,  who 
p l a y s  o b o e  an d  s a x o p h o n e .  Dru mm er  P r e s t o n  Heyman 
employs  a Simmons D i g i t a l  Drum K i t  t h a t  i s  s o m e t i m e s  
t r i g g e r e d  by a L i n n  Drum C o m p u t e r .  Heyman c a n  a s 
s i g n  c o m p l e t e  r h y t hm s  t o  t h e  co m p u t e r ,  p l a y  p a r t s  by 
h i m s e l f ,  o r  p l a y  p a r t s  i n  t andem w i t h  t h e  co m p u t e r .

N e l s o n  h i m s e l f  p l a y s  o n l y  g u i t a r  on  s t a g e .  
H e ' s  c u r r e n t l y  u s i n g  a Yamaha SG-2000S  a s  h i s  m a i n  
i n s t r u m e n t  a l o n g  w i t h  a R i c k e n b a c k e r  s t e r e o  1 2 -  
s t r i n g  f o r  r hy t hm p a r t s .  Hi s  e f f e c t s  r a c k  c o n s i s t s  
o f  an Iba ne z  M u l t i - E f f e c t s  u n i t  ( w i t h  c o m p r e s s i o n ,  
f l a n g i n g ,  s t e r e o  c h o r u s ,  p h a s e r ,  a n d  o v e r d r i v e ) ,  
p l u s  t h e  Roland SD-3000 and Boss D i g i t a l  De l ays .  He 
a l s o  u s e s  a n  a m a z i n g  d e v i c e  c a l l e d  an  E-Bow t o  
c r e a t e  t h e  m o s t  g o r g e o u s  s u s t a i n ,  an d  f i n a l l y ,  
t h e r e ' s  t h e  f a m i l i a r  Mor l ey  Volume P ed a l .

N e l s o n ' s  home  s t u d i o  h a s  i m p r o v e d  f r o m  t h e  4 -  
t r a c k  TEAC d e c k  on  w h i c h  h e  r e a l i z e d  a l l  o f  t h e  
i n s t r u m e n t a l  a l bums .  He c u r r e n t l y  h a s  a F o s t e x  A-8 
q u a r t e r - i n c h  8 - t r a c k ,  w i t h  a F o s t e x  m i x e r .  But when 
he g e t s  home f rom h i s  c u r r e n t  t o u r  h e ' l l  be s e t t l i n g  
i n  t o  t h e  F o s t e x  B - 1 6 ,  1 6 - t r a c k  m a c h i n e  w i t h  an  
A l l e n  Hea th  24 - Channe l  d e sk  and Sony PCM F - l  d i g i t a l  
m a s t e r i n g  mach ine .

Ne l son  s a y s  h e ' l l  be d o in g  more o f  h i s  mus i c  a t  
home now.  B e s i d e s  h i s  s t a g e  e q u i p m e n t ,  h i s  home  
s t u d i o  h a s  a Yamaha CS-70M s y n t h e s i z e r ,  W u r l i t z e r  
E l e c t r i c  P i a n o ,  Arp  Omni ,  C a s i o  1 0 0 0 - P  an d  7 0 0 0 - P  
w i t h  t h e  b u i l t - i n  8 - t r a c k ,  C as io  MT-30,  and s e v e r a l  
VL-Tones ,  a l l  g i v e n  t o  h im by Cas io .

A f t e r  t h e  r e j e c t i o n  o f  Red N o i s e ,  B i l l  N e l s o n  
i s  h i t t i n g  a  new p o p u l a r  s t r i d e  w i t h  c r e a t i v i t y  t h a t  
o n ly  seems t o  i n c r e a s e  w i t h  h i s  36 y e a r s .  He s t i l l  
l i v e s  i n  Y o r k s h i r e  w i t h  h i s  s e c o n d  w i f e ,  J a n .  He 
h a s  t h r e e  c h i l d r e n ,  on e  by h i s  f i r s t  w i f e ,  whom he  
l e f t  a f t e r  " she  smashed my e l e c t r i c  g u i t a r , "  and  two 
by J a n .  He w e a r s  h i s  h a i r  i n  t h e  p e r o x i d e ,  s p i k e y  
b l o n d e  s t y l e  t h a t ' s  p o p u l a r  w i t h  t h e  c u r r e n t  new  
w a v e ,  b u t  a s  you  w i l l  r e a d ,  t h i s  s y n t h i - p o p  a r t i s t  
i s  way ahead  o f  t h e  p o p - s t a r  game.

John Diliberto: The b i g  c h a n g e  i n  y o u r  m u s i c  c a m e  
w i t h  t h e  Red N o i se  a lbum ,  So und -o n -S o u nd , t h e  f i r s t  
a l b u m  a f t e r  Be -Bop  D e l u x e .  T hen  t h e  n e x t  s t e p  i n  
t h e  e v o l u t i o n  o f  y o u r  m u s i c  s e e m s  t o  h a v e  b e e n  The 
Love T h a t  W h i r l s  a l b u m .  Your  m u s i c ' s  g o t t e n  m o re  
and more e l e c t r o n i c .
Bill Nelson: The c h a n g e s  f e l t  l i k e  a v e r y  n a t u r a l  
p r o g r e s s i o n  f o r  me a l t h o u g h  t h e r e  w e re  c e r t a i n  co n 
s c i o u s  e l e m e n t s  t o  move t h i n g s  f o r w a r d .  I  f e l t  t h a t  
when  I  w as  w i t h  Be -Bop  D e l u x e  i n  i t s  l a t t e r  s t a g e s  
t h a t  we w e r e n ' t  s t r e t c h i n g  o u r s e l v e s  a s  f a r  a s  we 
c o u l d  a s  a c o m p l e t e  t e a m  o f  m u s i c i a n s .  I  g o t  my 
hands  on a m in i - mo og  s y n t h e s i z e r  n o t  l o n g  b e f o r e  we 
r e c o r d e d  o u r  l a s t  a l b u m  ( D r a s t i c  P l a s t i c ) .  I  a l s o  
ha d  a g u i t a r - s y n t h e s i z e r ,  t h e  Hag s t ro m P a t c h  2000,  
w h ich  was one o f  t h e  e a r l i e r ,  p r i m i t i v e  g u i t a r  sy n 
t h e s i z e r s .  I  w r o t e  mos t  o f  t h e  m a t e r i a l  on D r a s t i c  
P l a s t i c  on a s y n t h e s i z e r .

We ha d  a t r a c k  on  i t  c a l l e d  " E l e c t r i c a l  L a n 
g u a g e "  t h a t  u t i l i z e d  a  d ru m  l o o p ,  w i t h  t h e  s n a r e  
d ru m p u t  t h r o u g h  v a r i o u s  d e v i c e s ,  a f u z z - b o x  an d  
n a t u r a l  e cho  cham be r s .  And I  p l a y e d  g u i t a r  s y n t h e 
s i z e r  on t h a t .  The who le  b a s i s  o f  t h e  song was t h a t  
" I  sp eak  t o  you t h r o u g h  e l e c t r i c a l  l a ng u ag e .  Maybe 
you h e a r  me when o u r  f r e q u e n c i e s  m e e t . ” I t  was a l l

w o rk in g  on t h a t  k in d  o f  e l e c t r o n i c  i m ag e r y  a s  w e l l .
We r e c o r d e d  t h a t  i n  1977 w h i c h  was  when punk 

was  s t a r t i n g  t o  c a t c h  on i n  England, w h i c h  is very 
i r o n i c  s i n c e  a l o t  o f  t h e  g u y s  who started out in 
New Wave punk bands  e v e n t u a l l y  g o t  i n t o  electronic 
dance  mus i c .  " E l e c t r i c a l  Language"  was ,  in fact, an 
e l e c t r o n i c a l  dance  t r a c k .

The whole  t h i n g  went  on f rom t h e r e .  I  got into 
t h e  Red N o i s e  t h i n g  t o  t a k e  som e  o f  t h a t  further; 
t h e  a c t u a l  v i s u a l  an d  l y r i c a l  c o n c e r n s  o f  the Red 
N oise  a lbum were  q u i t e  t o n g u e - i n - c h e e k ,  b u t  actually 
d e a l t  w i t h  a n e a r  f u t u r e  w i t h  t h e  t e c h n o l o g y  t h a t  
was  u p o n  u s .  I  s t a r t e d  r e l e g a t i n g  t h e  r o l e  o f  t h e  
g u i t a r  f r o m  a l e a d  i n s t r u m e n t  t o  s o r t  o f  a t e x t u r e  
i n s t r u m e n t .  I  u sed  more c h o r d s  and j u s t  m i n im iz e d  
t h e  s o l o i n g ,  mak ing  i t  h i t  h a r d ,  s h o r t ,  and o u t .  I t  
was n o t  t h e  c e n t e r p i e c e  o f . t h e  mus i c .
JD: Tha t  had t o  be a c o m p l e t e  change  o f  c o n s c i o u s 
n e s s  f o r  y o u ,  h a v i n g  g r o w n  up  i n  the era o f  the 
g u i t a r  h e ro  and h a v in g  p r e t t y  much been one y o u r s e l f  
w i t h  Be-Bop Deluxe .
BN: I  g o t  t o  t h e  s t a g e  w h e r e  t h e  g u i t a r  on  i t s  own
was no l o n g e r  my ma i n  l o v e .  My ma in  l o v e  was making 
m u s i c ,  h a v i n g  a s t a t e m e n t  p r o j e c t e d  t h r o u g h  t h e  
m u s i c a l  medium. To r e s t r i c t  m y s e l f  t o  one k i n d  o f  
t o n a l  c o l o r  s eemed a b i t  n a r r o w  and p r i m i t i v e  p a r t i 
c u l a r l y  w i t h  t h e  a d v e n t  o f  s y n t h e s i s  and  t h e  k in d  o f  
s o u n d s  t h a t  I  j u s t  c o u l d n ' t  g e t  w i t h  a g u i t a r .  I t  
g ave  much more e x p r e s s i o n  t o  t h e  song  t o  be a b l e  t o  
c h o o s e  c o l o r s  f r o m  t h i s  w i d e  r a n g e  o f  d e v e l o p i n g  
e l e c t r o n i c  s o u n d s .  So i t  d i d n ' t  h u r t  t o  l e a v e  t h e  
g u i t a r  a l o n e  b e c a u s e  I  was s t i l l ,  e x p r e s s i n g  m y s e l f  
t h r o u g h  t h e  k e y b o a r d s ,  t h r o u g h  t h e  p r o g r a m m i n g  o f  
drum m a c h i n e s ,  t h r o u g h  t h e  u se  o f  a  b a s s  g u i t a r  h e r e  
an d  t h e r e .  P e o p l e  o f t e n  d i d n ' t  p i c k  up  on  t h e  f a c t  
t h a t  I  w as  p l a y i n g  90% o f  t h e  i n s t r u m e n t s  on  a 
t r a c k .  They we re  l i s t e n i n g  f o r  t h a t  g u i t a r  and when 
t h e y  d i d n ' t  h e a r  i t  t h e y  t h o u g h t  t h a t  I  w a s n ' t  on 
t h e  t r a c k .
JD: I t  w as  a r o u n d  t h a t  t i m e  t h a t  you  a l s o  s t a r t e d
d o i n g  i n s t r u m e n t a l  p i e c e s .
BN: T h a t  c a m e  a b o u t  b e c a u s e  I  h a d  a f o u r - t r a c k
s y s t e m  a t  home  an d  I ' d  do  t h e s e  l i t t l e  d o o d l e s  f o r  
f un .  A few f r i e n d s  h e a r d  t hem and t h o u g h t  I  sh ou l d  
p u t  t h e m  on  r e c o r d .  The  q u a l i t y  w as  v e r y  p o o r ,  
d i s t o r t i o n ,  d r o p - o u t s  on  t h e  t a p e  an d  a l l  t h e  r e s t  
o f  i t .  Bu t  we d i d  p u t  a  r e c o r d  o u t  c a l l e d  S o u n d i n g  
t he  R i t u a l  Echo  ( t h e  s e c o n d  d i s c  o f  Q u i t  D r e a m i n g  
an d  G e t  on  t h e  B eam ) w h i c h  i s  p u r e l y  t h e s e  i n s t r u - ^  
m e n t a l  a t m o s p h e r e s .  I ' v e  now g o t  a  b o x - s e t  o f  f o u r  
p u r e l y  i n s t r u m e n t a l  a l b u m s  w a i t i n g  t o  come o u t ,  
wh ich  we re  a l l  done on e i g h t - t r a c k .
JD: Your i n s t r u m e n t a l  work  i s  r e a l l y  d i f f e r e n t  f rom
y o u r  s o n g s .  I  h a v e  a w h o l e  d i f f e r e n t  i m a g e  o f  how 
you r e c o r d  them.  T hey ' r e  much more a t m o s p h e r i c  and 
moody. . .
BN: T h e y ' r e  mo re  s p o n t a n e o u s .  T h e y ' r e  v e r y  much
l i k e  i n s t a n t  s k e t c h e s .  I  a l l o w  a c e r t a i n  amount  o f  
e r r o r  t o  s t a y  t h e r e ,  w h e r e a s  t h e  songs  a r e  much more 
h i g h l y  p o l i s h e d  an d  h a v e  t o  be  c o n s i d e r e d  i n  a 
d i f f e r e n t  l i g h t  a l t o g e t h e r .  My f e e l i n g  i n  m a k i n g  
t h e  i n s t r u m e n t a l  m u s i c  i s  t o  t r y  t o  c a p t u r e  t h e  
i n i t i a l  i m p u l s e  t h a t  I  h a v e  t o  make  t h a t  p i e c e  a t  
t h e  t i m e .  So I  t r y  t o  p u t  t r a c k s  down  v e r y  q u i c k l y  
an d  t r y  n o t  t o  do m o r e  t h a n  o ne  t a k e  u n l e s s  t h e r e  
a r e  r e a l l y  s e r i o u s  e r r o r s  i n  t h e r e .  Any s u b t l e  
e r r o r  w i l l  g e t  a b s o r b e d  i n t o  t h e  t o t a l  p i c t u r e  by 
t h e  t i m e  I ' v e  b u i l t  up t h e  l a y e r s .

I  d o n ' t  a lw a y s  know where  I 'm g o in g  i n  t e r m s  o f  
t h e  f i n a l  m e l o d i e s  o r  a r r a n g e m e n t s .  I  a l l o w  e a c h
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t r a c k  t o  s u g g e s t  t h e  n e x t  s e c t i o n .  T h e y ' r e  a l w a y s  
a r o u n d  a  c e n t r a l  p o i n t  i n  t h a t  I  u s u a l l y  w o r k  i t  
f r om a t i t l e  f i r s t .  I  h ave  a n o t e b o o k  w i t h  h u n d r e d s  
o f  t i t l e s  i n  i t  a n d  t h e  t i t l e s  co me  o u t  o f  s i t u a 
t i o n s .  I  m i g h t  h e a r  s o m e b o d y  s a y  s o m e t h i n g  a n d  I  
j u s t  w r i t e  t h a t  down  i n  t h e  b o o k .  So w hen  I  go  t o  
do an  i n s t r u m e n t a l  p i e c e  I  go  t h r o u g h  t h e  b o o k  an d  
s e l e c t  a  d o z e n  t i t l e s  t h a t  h a v e  a n  i m m e d i a t e  r e 
s p o n s e  a n d  e m o t i o n  f o r  me.  I  p u t  t h o s e  down  on  a 
p i e c e  o f  p a p e r  a n d  o n e  by o n e  I  l o o k  a t  i t ,  t h i n k  
a b o u t  i t  and j u s t  s t a r t  w o rk in g  w i t h  t h a t  t i t l e .  I  
t h i n k  o f  c h o r d s  o r  a  s o u n d  t h a t  go  w i t h  t h a t  t i t l e  
an d  b u i l d  a w h o l e  p i c t u r e  up  f r o m  t h e r e .  So i t ' s  
v e r y  m u c h  a  p u r e  p r o c e s s  w i t h o u t  a n y  s e c o n d  
t h o u g h t s .

S o m e t i m e s  I ' l l  do  a  p a r t i c u l a r  c h o r d  p a t t e r n  
a nd  r e v e r s e  t h e  t a p e ,  c h o p  i t  u p  a n d  w o r k  w i t h  i t  
g o i n g  t h e  w r o n g  way f o r  a  w h i l e .  The  I ' l l  t u r n  i t  
b ack  a g a i n  and  work  w i t h  i t  g o in g  t h a t  way.  So you 
have  a l l  t h e s e  e l e m e n t s  t h a t  a r e  a c t u a l l y  p ro d uc ed  
by n o t  q u i t e  know ing  w h a t ' s  g o i n g  t o  hap p en  n e x t .  I  
k eep  a l l o w i n g  e l e m e n t s  o f  ch an ce  and random t h i n g s  
t o  o c c u r  so  t h a t  I 'm a l w a y s  b e i n g  t a k e n  by s u r p r i s e .  
And my s u r p r i s e  w i l l  p r o d u c e  a p o s i t i v e  r e a c t i o n  
t h a t  i s n ' t  t o o  i n t e l l e c t u a l l y  e n l a b o r e d .  The  p r o 
c e s s e s  o f  mak ing  t h e  t a p e  a r e  k in d  o f  i n t e l l e c t u a l l y  
w o r k e d  o u t  f i r s t ,  b u t  n o t  t h e  m u s i c .  Once  t h e  
p r o c e s s  i s  d e c i d e d  i t  w i l l  t h r o w  up  a m u s i c a l  s y s 
t e m ,  a  m e a n s  o f  r e a c h i n g  a n  e n d ,  t h a t  i s  o f t e n  a s  
much a  s u r p r i s e  t o  me a s  anybody e l s e .
JD: How d oe s  y o u r  pop song p r o c e s s  d i f f e r ?
BH: T h a t ' s  u s u a l l y  d o n e  i n  a much m o r e  c a l c u l a t e d  
way.  I t  u s u a l l y  s t a r t s  f r om  t h e  b a s i s  o f  r h y t h m  and  
w o r k i n g  p a t t e r n s  on  a  d ru m  m a c h i n e .  A g a i n ,  I  u s e  
t i t l e s  a s  a  s p u r .  The l y r i c s  a r e  v e r y  i m p o r t a n t ,  
t o o .  T h e y ' v e  t e n d e d  o v e r  t h e  l a s t  f e w  t h i n g s  I ' v e  
d o n e  t o  b e  m o r e  p e r s o n a l .  So I  w o r k  w i t h  v i s u a l  
i m a g e r y  i n  l y r i c s  an d  e v e r y t h i n g  t e n d s  t o  be  b u i l t  
up a r o u n d  t h a t .  T h e r e ' s  an  e s s e n t i a l  c o r e  p u t  down,  
an d  t h e n  I  w o r k  on t h e  l y r i c s .  As t h e  l y r i c s  t a k e  
sh ap e  I  c a n  v i s u a l i z e  t o n a l i t i e s  and a r r a n g e m e n t s  t o  
s y m p a t h i z e  w i t h  w h a t ' s  b e i n g  p u t  f o r w a r d .  The im
p o r t a n t  t h i n g  i s  t o  s a y  s o m e t h i n g ,  a n d  n o t  t o  be  
j u s t  a  v e h i c l e  f o r  a p r e t t y  m e l o d y  o r  s o m e t h i n g  
t h a t ' l l  be  e a s y  t o  l i s t e n  t o  on t h e  r a d i o .
JD: T he r e  h a s  been  a r e a l  s h i f t  i n  y o u r  l y r i c s  f r om 
t h e  Q u i t  D reaming  and Red N o i s e  a l b u m s  t o  Love Tha t  
W h i r l s  a n d  t h e  new  r e c o r d s .  The  e a r l i e r  p i e c e s  
i n v o l v e d  i n t e r f a c e s  w i t h  t e c h n o l o g y  a n d  a  c e r t a i n  
a m o u n t  o f  a l i e n a t i o n .  You r e c e n t  w o r k s  a r e  m o r e  
p e r s o r f a l ,  a  b i t  on  t h e  e r o t i c  s i d e  s o m e t i m e s  w i t h  
t h e  t e c h n o l o g y  a s  a  s u r r o u n d i n g ,  u n d e r s t o o d  s o r t  o f  
e l e m e n t .
BH: I  f e e l  t h a t  t h e  t i m e  i s  p a s t  f o r  u s  t o  be  
a w e s t r u c k  by t e c h n o l o g y .  T he r e  was  a  p o i n t  i n  t i m e  
w he re  I  was  c o n c e r n e d  v e r y  much,  even  w i t h  Be-Bop,  
t h e  k i n d  o f  i m a g e r y  t h a t  t e c h n o l o g y  t h r o w s  up.  For  
a w h i l e  i t  was  l i k e  t h e  f u t u r e  was  on o u r  d o o r - s t e p  
a n d  i t  w as  a  c u l t u r e  s h o c k  s o r t  o f  t h i n g .  I  w r o t e  
a b o u t  a l l  t h e  u s e s  a n d  m i s u s e s  o f  t e c h n o l o g y .  
T h e r e ' s  a  s o n g  on  S o u n d - o n - S o u n d  c a l l e d  " S t o p - G o -  
S top"  a b o u t  e l e c t r o n i c  b r a i n  i m p l a n t s  f o r  p o l i t i c a l  
and c r i m i n a l  m a n i p u l a t i o n .

I  f e e l  t h a t  t h a t  h a s  now b e c o m e  a w i d e l y  e x 
p l o i t e d  g e n r e ,  p a r t i c u l a r l y  i n  E ng l a n d ,  wh e re  e v e r y  
man an d  h i s  do g  i s  i n  a s y n t h e s i z e r  b a n d .  T hey  a l l  
u s e  t h e  same k i n d  o f  s y n t h e s i z e r s ,  hooked  up i n  t h e  
same way,  u s e  t h e  same p r o c e s s e s .  You end up w i t h  a 
v e r y  b l a n d ,  b u t  s a f e  a n d  a c c e p t a b l e  k i n d  o f  e l e c 
t r o n i c  m u s i c .  I t ' s  a c c e p t a b l e  t o  t h e  r a d i o  t h e r e

a n d  t h e  r e c o r d  i n d u s t r y  a n d  a b s o l u t e l y  i m p a r t s  no  
i n f o r m a t i o n  a b o u t  a n y t h i n g  w h a t s o e v e r .  I t  d o e s n ' t  
s a y  much a b o u t  t h e  p e o p l e  who a r e  mak ing  t h e  mus i c .

So I ' v e  c o n s c i o u s l y  backed  o f f  t h a t  on t h e  l a s t  
f ew  t h i n g s  I ' v e  done .  I t ' s  n o t  t h a t  I ' v e  backed  o f f  
t e c h n o l o g y  i t s e l f .  I n  f a c t ,  I ' v e  j u s t  g o t t e n  a  new 
Yamaha  DX-7 a n d  t h e  b a n d  I ' v e  g o t  h a s  f i v e  o f  t h e m  
on s t a g e .  We're,  u s i n g  a  Simmons drum k i t  and a  L inn  
Drum t r i g g e r i n g  i t .  I ' v e  g o t  a  r a c k  o f  d i g i t a l  
d e l a y s  a n d  E -B o w s .  So w e ' r e  s t i l l  u s i n g  i t ,  b u t  
i t ' s  t h e  way we do  i t .  I 'm  n o t  t o o  c o n s c i o u s  o f  i t .  
A l o t  o f  p e o p l e  s a y  h e r e  we have  a c o m p u t e r  s y n t h e 
s i z e r  and t h e y  a p p r o a c h  i t  i n  a m a t h e m a t i c a l  s o r t  o f  
way .  I ' m  t r y i n g  t o  a p p r o a c h  t h i n g s  i n  a v e r y  o r 
g a n i c ,  h u ma n  w a y ,  so  t h a t  t h e  i n t e r f a c e  b e t w e e n  
p e o p l e  and  t e c h n o l o g y  i s  much more f l u i d  and e x p r e s 
s i v e .  I n s t e a d  o f  t h i n k i n g  a b o u t  b u t t o n s ,  t h i n k  
a b o u t  m u s i c .  The  m a c h i n e r y  i s  h e r e  i f  y o u  n e e d  i t  
t o  h e l p .

The Love  T h a t  W h i r l s  w as  a n  a l b u m  o f  v a r i e d  
i d e a s  b a s e d  a r o u n d  t r a n c e  t h i n g s .  The r h y t h m i c  
s t r u c t u r e s  w e r e  b a s e d  on  t r a n c e  p r i n c i p l e s  and  
e a s t e r n  t h i n g s ,  a l s o  i n  t h e  m e l o d i e s .  The i d e a  i t  
w as  p u t t i n g  a c r o s s  w as  t h a t  t h e r e  i s  a f u s i o n  b e 
t w e e n  s e x u a l i t y  a n d  m y s t i c i s m  t h a t  h a s  o b v i o u s l y  
b e e n  k n ow n  t o  t h e  E a s t  f o r  c e n t u r i e s ,  b u t  w h i c h  my 
g e n e r a t i o n  may o n l y  know a  l i t t l e  a b o u t .  So I  was  
d e a l i n g  w i t h  t h o s e  im ag es  i n  wha t  on t h e  s u r f a c e  i s  
a  v e r y  a c c e p t a b l e  p o p  way .  You c o u l d  d a n c e  t o  i t ,  
y o u  c o u l d  s i t  b a c k  a n d  l i s t e n  t o  i t .  B u t  a t  t h e  
same t i m e  t h e r e  was  t h i s  s p i r i t  i n  i t ,  t h i s  b l e n d  o f  
s e x  and r e l i g i o n .

T h a t ' s  been  d e v e l o p e d  and become more s u b t l e  on 
t h e  C h i m e r a  a l b u m ,  w h i c h  i s  p a r t  o f  t h e  V i s t a m i x  
r e c o r d  i n  t h e  s t a t e s .  S o n g s  l i k e  " T e n d e r  i s  t h e  
N i g h t "  a n d  " A n o t h e r  Day A n o t h e r  Ray o f  H o p e , ” 
t h e r e ' s  a  k i n d  o f  s p i r i t u a l  q u a l i t y .  I t ' s  n o t  j u s t  
s e n s u a l i t y ,  b u t  t h e r e ' s  an  e l e m e n t  o f  t h a t  i n  t h e r e .  
The m u s i c  i s  m o r e  s p i r i t u a l l y  a l i g n e d .  I 'm  c o n 
s c i o u s  o f  n o t  w a n t i n g  t o  come a c r o s s  l i k e  some s o r t  
o f  b r o w n  r i c e  an d  b e a d s ,  f a r - o u t ,  l e t ' s  d r o p  some  
a c i d ,  y o u  kn ow .  I ' v e  b e e n  t h r o u g h  t h a t  a n d  I ' v e  
f o u n d  i t  w a n t i n g .  I t ' s  a  m o r e  r e a l i s t i c  an d  p e r 
s o n a l  k i n d  o f  d i s c o v e r y .  I t  c o m e s  w i t h  a g e  an d  
m a t u r i t y .  I 'm  36 now an d  I  c a n ' t  p l a y  a t  b e i n g  a 
p o p  s t a r  a n y m o r e .  I  h a v e  t o  b e  a  h u m an  b e i n g  an d  
o n e  who e x p r e s s e s  t h a t  h u m a n e s s  t h r o u g h  h i s  a r t .  
I 'm l e a r n i n g  t o  b e l i e v e  i n  m y s e l f  a  l i t t l e  b i t  more 
and  n o t  w o r r y  a b o u t  w h e t h e r  i t  s e l l s  o r  n o t .  I  j u s t  
w o r r y  a b o u t  w h e t h e r  i t  was  h o n e s t  o r  n o t .
J D :  F rom  Red N o i s e  t o  The Love T h a t  W h i r l s  t h e r e  
w as  a l s o  a r e a l  r h y t h m i c  s h i f t .  On t h e  Red N o i s e  
r e c o r d  y o u  p l a y e d  d r u m s  a n d  t h e r e  w e r e  l o t s  o f  
m a n i a c  r h y t h m s ,  s t o p - t i m e  s e q u e n c e s .  S i n c e  Love 
T ha t  W h i r l s  you ' ve  been  u s i n g  drum m ac h i n e s  a l o t  and 
t h e  r h y t h m s  have  become p r e t t y  s t a t i c  w i t h i n  a song.  
BH: T h a t ' s  r i g h t .  I ' v e  d o n e  t h i n g s  w h i c h  r e p e a t  
o v e r  a  c e r t a i n  number  o f  b a r s .  I  w an t ed  t o  s i m p l i f y  
t h i n g s  a n d  h a v e  t h i s  e l e m e n t  o f  r e p e t i t i o n  b e i n g  
p a r t  o f  t h e  f a s c i n a t i o n  o f  t h e  song.

Some o f  t h e  n e w e r  t h i n g s ,  l i k e  t h e  a l b u m  I 'm  
w o rk in g  on ,  a r e  g e t t i n g  somewhat  away f r om  t h a t .  
I t ' s  a  l i t t l e  l e s s  r i g i d  r h y t h m i c a l l y  a nd  a  l i t t l e  
more  o r g a n i c .  T h e r e ' s  a l s o  a  b i t  more  g u i t a r  c r e e p 
i n g  i n ,  m a i n l y  a s  a  r e a c t i o n  t o  s y n t h e s i z e r s  b e 
coming  a common l a n g u a g e .  Not t h a t  i t ' s  bad p a r t i 
c u l a r l y ,  b u t ,  when I  do t h i n g s  t h a t  sound l i k e  o t h e r  
t h i n g s  I  s t a r t  t o  w o r r y  a b i t .  I  t r y  t o  m a i n t a i n  
t h a t  i d e n t i t y  and  p e r s o n a l  v i s i o n .
J D :  What  c a m e  f i r s t ,  t h e  i d e a s  f o r  t h e  r h y t h m s  o r
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t h e  drum m ac h in e s  t h a t  c o u l d  p ro du ce  them?
BN: On t h e  Red N o i se  r e c o r d  I  p l a y e d  a  r e a l  k i t  and
w h i l e  I  c a n  c o n c e i v e  o f  r h y t h m s ,  I  d o n ' t  h a v e  t h e  
p h y s i c a l  s t a m i n a  o f  a r e a l  d r u m m e r  an d  t h e r e  a r e  
c e r t a i n  t h i n g s  t h a t  I  c a n ' t  g e t  p a s t  p h y s i c a l l y  
b e c a u s e  t h e  body  g e t s  i n  t h e  way .  F o r  me t h e  d ru m 
c o m p u t e r  w as  j u s t  a  m e a n s  a r o u n d  t h a t .  I t  a l s o  
e n a b l e d  me t o  do p o l y - r h y t h m i c  t h i n g s  t h a t  I  
c o u l d n ' t  t e c h n i c a l l y  a c c o m p l i s h  on  a k i t .  So t o  
have a l l  t h e s e  e l e m e n t s  o f  p e r c u s s i o n  was  l i k e  be 
coming  a  drummer  and  p e r c u s s i o n i s t  w i t h  l i m i t l e s s  
s t a m i n a  and a c c e s s  t o  sounds  t h a t  I  c o u l d  n e v e r  g e t  
o u t  o f  a  n o r m a l  k i t .
J D :  T h e r e ' v e  a l s o  b e e n  s o m e  e t h n i c  e l e m e n t s
c r e e p i n g  i n t o  y o u r  m u s i c .  On S a v a g e  G e s t u r e s  
t h e r e ' s  a  k a l i m b a  and a mar imba .
BN: I  l i k e  t h e  b l e n d  o f  a c o u s t i c  a n d  o r g a n i c
m a t e r i a l s  w i t h  s y n t h e t i c  m a t e r i a l s .  I  l i k e  t h e  
c o n t r a s t s  and i r o n i e s  t h a t  a r e  c r e a t e d  b e tw e e n  t h e  
tw o .  I ' v e  u s e d  m a r i m b a s  on  a c o u p l e  o f  a l b u m s  now 
a s  w e l l  a s  a c o u s t i c  p e r c u s s i o n .  I ' v e  b e e n  u s i n g  
a c o u s t i c  g u i t a r  t oo .
JD:  Could you t e l l  me how t h e  E-Bow works?
BN: I t  p ro d u c e s  i n f i n i t e  s u s t a i n ,  n o t  by f i l t e r i n g
t h e  s t r i n g s  t h r o u g h  any  d e v i c e s ,  t hough .  I t  s i m p l y  
d r i v e s  t h e  s t r i n g  i n t o  p e rm a n e n t  s u s t a i n  by c r e a t i n g  
a  m a g n e t i c  f i e l d  a r o u n d  t h e  s t r i n g  c a u s i n g  t h e  
s t r i n g  t o  v i b r a t e  i n  t h a t  f i e l d .  As s o o n  a s  you  
t a k e  t h e  E-Bow a w a y  i t  s t o p s .  I t  w as  i n v e n t e d  by 
Greg Hee t  i n  C a l i f o r n i a  who gave  one t o  me t h e  f i r s t  
t i m e  I  t o u r e d  Amer i ca  w i t h  Be-Bop. S in c e  I  s t a r t e d  
p l a y i n g  g u i t a r  a g a i n  i n  E n g l a n d ,  a  l o t  o f  p e o p l e  
h e a r d  i t  an d  a s k e d  me w h a t  i t  w a s ,  so  now h e ' s  
s t a r t e d  mak ing  t hem a g a i n  a f t e r  h a v i n g  gone  o u t  o f  
b u s i n e s s .  P e o p l e  l i k e  B ig  C o u n t r y  a r e  u s i n g  t h e m  
now.

He g a v e  me so m e  new o n e s  i n  LA w h i c h  now h a v e  
a n  o n - o f f  s w i t c h .  You j u s t  h o l d  i t  i n  y o u r  h a n d .  
I t  l o o k s  l i k e  a l i t t l e  i r o n  o r  so m e th i n g .
JD: Do you p i c k  w i t h  i t ?
BN: No, t h e r e ' s  no p i c k i n g  a t  a l l .  The E-Bow h a s  a
g roo ve  i n  t h e  b o t t o m  and two  f i n e r  g r o o v e s  on e i t h e r  
s i d e  o f  t h e  m a i n  g r o o v e .  The  tw o  f i n e r  g r o o v e s  
d a m p e n  t h e  s t r i n g s  n e x t  t o  t h e  o n e  y o u ' r e  w o r k i n g  
on.  When t h e  bow i s  s l i d  t o w a r d s  t h e  p i c k - u p ,  t h e  
m a g n e t  i n  t h e  p i c k - u p  a n d  t h e  e l e c t r o - m a g n e t i c  i n  
t h e  E-Bow i n t e r a c t  p o s i t i v e l y  and n e g a t i v e l y ,  t h u s  
c r e a t i n g  a  c i r c l e  o f  e n e r g y  a r o u n d  t h e  s t r i n g .  The 
s t r i n g  s t a r t s  v i b r a t i n g  an d  w i l l  k e e p  g o i n g  u n t i l  
t h e  b a t t e r y  d i e s  o r  y ou  t a k e  t h e  E-Bow a w a y .  You 
can  a d j u s t  t h e  h a r m o n i c s  o f  t h e  n o t e  by s l i d i n g  t h e  
E-Bow s l i g h t l y  f o r w a r d  o r  b e h in d  t h e  h o t s p o t  on t h e  
p o l e  p i e c e  ( o r  by p u s h i n g  down  on t h e  s t r i n g  —  
E d . ) .

A f t e r  a w h i l e  you can  make i t  do t h i n g s  and g e t  
i n c r e d i b l e  h a r m o n i c  s o u n d s  o u t  o f  i t .  I t ' s  a  v e r y  
f l u i d  s o u n d ;  I ' v e  u s e d  i t  w i t h  a l l  k i n d s  o f  e f f e c t s  
i n  t h e  s t u d i o ,  su ch  a s  h a r m o n i z e r s  t u n e d  t o  f i f t h s .  
I t ' s  e a s i e r  t o  p l a y  t h e  E-Bow o n e  s t r i n g  a t  a  t i m e  
b e c a u s e  c h a n g i n g  s t r i n g s  i s  d i f f i c u l t  a n d  a  a b i t  
a b r u p t .  So yo u  h a v e  t o  t h i n k  i n  m o d a l  t e r m s  an d  
t h e r e f o r e  you g e t  v e r y  I n d i a n  k in d  o f  s c a l e s  coming  
o u t .
JD:  Even  w i t h  a l l  o f  t h e  s y n t h e s i z e r s ,  y ou  s t i l l
u se  a l o t  o f  mus ique  c o n c r e t e  t e c h n i q u e s .
BN: Oh yeah!  S lowed down,  d o u b l e - s p e e d . . . t h a t  came
ab o u t  i n i t i a l l y  when I  s t a r t e d  m e s s i n g  a b o u t  a t  home 
w i t h  my f o u r - t r a c k .  I  h a d  no o u t b o a r d  p r o c e s s i n g  
g e a r  w h a t s o e v e r  a n d  w a n t e d  t o  a c h i e v e  c e r t a i n  e f 
f e c t s .  I  was  do in g  t h e  s o u n d t r a c k  t o  The C a b i n e t  o f  
Dr. C a l i g a r i , w h i c h  i s  a  v e r y  e x p r e s s i o n i s t i c  p l a y ,

l i k e  t h e  movie  w i t h  b l a c k  & w h i t e  images .  I  want ed  
t o  u s e  l o t s  o f  p e r c u s s i o n  b u t  I  d i d n ' t  h a v e  much 
a roun d  t h e  house .  So I  went  a rou nd  f i n d i n g  p o t s  and 
p an s ,  b o xe s ,  b i t s  o f  wood t o  h i t .  I  t h o u g h t  how can  
I  make t hem sound l e s s  l i k e  p o t s  and pans.  So I  d id  
t h i n g s  l i k e  h a v i n g  t h e  t a p e  a t  h a l f - s p e e d  when  I 
r e c o r d e d  i t ,  s o  w hen  I  p l a y e d  i t  b a c k  I ' d  g e t  a 
p i t c h  c h a n g e  a n d  a f a s t e r  p a t t e r n .  I ' d  u s e  r e v e r s e  
echo  s i m p l y  by t u r n i n g  t h e  t a p e  t h e  o t h e r  way a round  
and r e - r e c o r d i n g  i t  w i t h  e cho  and t h e n  t u r n i n g  back 
so  t h a t  t h e  e c h o  c o m e s  b e f o r e  t h e  n o t e .  I ' d  c ho p  
t h e  t a p e  u p ,  r e c o r d  t h i n g s  o f f  t h e  TV an d  r a d i o ,  
j u s t  p l a y i n g  p h y s i c a l l y  w i t h  t h e  t a p e .  I t ' s  an  
a n c i e n t  and p r i m i t i v e  t e c h n i q u e ,  e s p e c i a l l y  c o n s i 
d e r i n g  t h e  t h i n g s  you  c a n  do w i t h  t h e  new d i g i t a l  
s y n t h e s i z e r s .  I  f i n d  i t  n i c e  t o  g e t  t o  g r i p s  w i t h  
i t .  I  a l s o  t h i n k  t h a t  c e r t a i n  c r a f t s  and t e c h n o l o 
g i e s  s h o u l d  be  k e p t  a l i v e .  I t  g i v e s  a c e r t a i n  
q u a l i t y  t h a t ' s  h a rd  t o  d e f i n e .
J D :  How do y o u  l i k e  t h e  s o u n d s  t h a t  y ou  g e t  on  t h e  
d i g i t a l  s y n t h e s i z e r s  compared  t o  t h e  ones  you g e t  on 
y o u r  own?
BN: W e l l ,  I ' v e  g o t  l o t s  o f  o t h e r  s y n t h s  a s  w e l l .  
My m a i n  s y n t h  u n t i l  I  g o t  t h e  DX-7,  a n d  i t  s t i l l  
w i l l  b e  my m a i n  s y n t h  b e c a u s e  I  l i k e  i t  v e r y  much ,  
i s  t h e  Yamaha CS-70M, w h ic h  i s  an  a n a l o g  s y n t h .  But 
t h e  b e a u t y  o f  i t  i s  t h a t  i t  comes w i t h o u t  any  p r e s e t  
sounds  w h a t s o e v e r .  I t  h a s  30 m em o r i e s  on bo a r d  t h a t  
you  c a n  dump o f f  o n t o  m a g n e t i c  c a r d s .  I t ' s  now 
o b s o l e t e  even  t h ou gh  i t ' s  o n l y  a  f ew  y e a r s  o l d .  But 
a l l  t h e  s o u n d s  I  h a v e  i n  t h e r e  a r e  u n i q u e  t o  me 
b e c a u s e  y o u  d o n ' t  h a v e  a n y  f a c t o r y  p r e s e t s .  I t ' s  
a l s o  r i c h e r  an d  m e l l o w e r  s o u n d i n g  t h a n  t h e  DX-7.  
The DX-7s a r e  b r i l l i a n t  f o r  p e r c u s s i v e  v o i c e s ,  t u b u 
l a r  b e l l s ,  h a r p s i c h o r d s ,  k o t o s  an d  so  on.  Some o f  
t h e  s t r i n g i e r  t h i n g s  a r e n ' t  q u i t e  a s  n i c e  a s  t h e y  
c o u l d  be  b u t  t h a t ' s  t h e  n a t u r e  o f  FM s y n t h e s i s ,  I 
t h i n k .  So I  u s e  t h e  SC-70 f o r  r i c h e r  t o n e s .

I ' v e  a l s o  g o t  a m i n i - m o o g  w h i c h  i s  t h e  f i r s t  
s y n t h  I  e v e r  o w n ed .  I  s t i l l  u s e  i t  f o r  b a s s  l i n e s  
b e c a u s e  t h e  o s c i l l a t o r s  a r e  n i c e  and f a t .
J D :  You m e n t i o n e d  t h a t  you  a c q u i r e d  a y o u n g e r  a u 
d i e n c e  a f t e r  t h e  s w i t c h  t o  e l e c t r o n i c s .  Do you  
t h i n k  t h a t  l i m i t s  y o u  a t  a l l ,  i n  t h a t  yo u  h a v e  t o  
keep  coming  a rou nd  t o  wha t  t h a t  a u d i e n c e  i s  i n t o  a t  
t h e  g i v e n  t i m e ?
BN: Not  r e a l l y !  I ' v e  n e v e r  b e e n  a s  c o n s c i o u s  a s  I  
s h o u l d ' v e  b e e n  a b o u t  my m a r k e t .  I t ' s  o b v i o u s l y  a 
c o n c e r n  t h a t  I  s t a y  a l i v e .  I  d o n ' t  w a n t  t o  go  b a c k  
t o  t h e  d a y  j o b ,  y o u  kn ow ?  Bu t  b e y o n d  c e r t a i n  o b 
v i o u s  t h i n g s ,  l i k e  c an  we mix  t h i s  so i t  w i l l  sound 
b e t t e r  on r a d i o  o r  w h a t e v e r ,  t h e  a c t u a l  c r e a t i o n  o f  
t h e  m u s i c  i s  a l w a y s  w h a t e v e r  I ' m  i n t e r e s t e d  i n  a t  
a n y  p o i n t  i n  t i m e .  I t  j u s t  h a p p e n s  t h a t  a  l o t  o f  
t h e  t h i n g s  I  w as  d o i n g  t o w a r d s  t h e  end  o f  Be -Bop 
w e re  l a y i n g  t h e  f o u n d a t i o n  f o r  a  l o t  o f  t h i n g s  t h a t  
became new wave.  The bands  t h a t  I  t e n d  t o  work w i t h  
i n  t h e  s t u d i o s ,  t e n d  t o  b e  b a n d s  t h a t  h a v e  b e e n  t o  
Be-Bop c o n c e r t s  and we re  f a n s  anyway.  They g rew up 
l e a r n i n g  f r o m  B e -B op  D e l u x e ,  so  t h e r e  a r e  common 
r e f e r e n c e s  a l l  t h e  t i m e .  So I 'm  n o t  t o o  c o n s c i o u s  
a b o u t  k e e p i n g  up  o r  a h e a d  o r  b e h i n d  t h e  y o u n g e r  
o n e s .

P e o p l e  t a l k  a b o u t  r o c k  b e i n g  s e x i s t ,  b u t  i t ' s  
a l s o  a g e i s t  i n  E n g l a n d  p a r t i c u l a r l y ,  t h o u g h  n o t  so  
much h e r e .  I n  E n g l a n d ,  t h e  a g e  w h e r e  yo u  c a n  be 
c o n s i d e r e d  t o  b e  a  p o p  m u s i c i a n  g e t s  y o u n g e r  an d  
you ng e r  and f i n i s h e s  a t  an  e a r l i e r  d a t e .  The re  was 
a  t i m e  w hen  t h i r t y  w as  t h e  e n d  a n d  now y o u ' r e  p a s t
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by: Craig Anderton

( E d i t o r ' s  n o t e :  The f o l l o w i n g  i s  e x c e r p t e d  and 
e x p a n d e d  f r o m  t h e  n a r r a t i o n  f o r  t h e  "Sum mer  ' 84  
NAMM-On-Video", a  o n e - h o u r  VHS v i d e o  d o c u m e n t a r y  o f  
t h e  NAMM s h o w .  P r o d u c e d  by  v i d e o  d i r e c t o r  D a v i d  
K a r r  an d  h o s t e d  by y o u r s  t r u l y ,  t h e  v i d e o  i n c l u d e s  
e q u ip m e n t  demos ,  i n t e r v i e w s ,  c o m m en ta r y ,  and  b ac k 
g r o u n d  i n f o r m a t i o n  on  t h e  l a t e s t  m u s i c a l  d e v e l o p 
me n t s .  The "Summer '84 NAMM-On-Video" i s  a v a i l a b l e  
f r o m  P o l y m a r t  f o r  $ 4 9 . 9 5  p l u s  s h i p p i n g ;  s e e  t h e  ad 
i n  t h i s  i s s u e  f o r  more  i n f o . )

The N a t i o n a l  A s s o c i a t i o n  o f  Mus ic  M e r c h a n t s  — 
NAMM f o r  s h o r t  —  s p o n s o r s  two t r a d e  shows p e r  y e a r  
f o r  t h e  m u s i c  i n d u s t r y .  T h e s e  s h o w s ,  w h i c h  a r e  
c l o s e d  t o  t h e  g e n e r a l  p u b l i c ,  i n t r o d u c e  t h e  p r o d u c t s  
and i d e a s  w h ic h  . s e t  t r e n d s  i n  t h e  m us i c  i n d u s t r y  f o r  
mon ths  and y e a r s  t o  come.  T h i s  summer ' s  NAMM was ,  
a s  u s u a l ,  a  m u s i c i a n ' s  d r e a m  co me  t r u e :  o v e r  a  
q u a r t e r  m i l l i o n  s q u a r e  f e e t  o f  t h e  l a t e s t  i n  g u i 
t a r s ,  s y n t h e s i z e r s ,  drum m a c h i n e s ,  r e c o r d i n g  e q u i p 
m e n t ,  p i a n o s ,  a c c e s s o r i e s ,  a n d  s h e e t  m u s i c  —  i n  
f a c t ,  v i r t u a l l y  a n y t h i n g  t h a t  r e l a t e s  t o  p l a y i n g  
m u s i c .  I t  w as  a t t e n d e d  by  o v e r  2 3 , 0 0 0  m a n u f a c 
t u r e r s ,  s t o r e  o w n e r s ,  g u e s t  m u s i c i a n s ,  and members  
o f  t h e  p r e s s .

The a t t i t u d e  a t  t h i s  s u m m e r ' s  NAMM s how  was  
e x t r e m e l y  p o s i t i v e ,  d u e  l a r g e l y  t o  e x c i t i n g  new  
d e v e l o p m e n t s  i n  e l e c t r o n i c  i n s t r u m e n t s .  However ,  
g u i t a r s  —  e l e c t r i c ,  e l e c t r o n i c ,  a n d  o t h e r w i s e  —  
a l s o  made q u i t e  a comeback .  Fo r  e x am p l e ,  t h e  G i t t -  
l e r  g u i t a r ,  s e e n  on t h e  v i d e o  f o r  " S y n c h r o n i c i t y  I I "  
by t h e  P o l i c e ,  i s  a  r a d i c a l  r e - d e s i g n  o f  t h e  t r a d i 
t i o n a l  e l e c t r i c  g u i t a r .  I t  i s  made t o t a l l y  o f  m e t a l  
( y o u  c a n  e v e n  p l a y  i t  u n d e r w a t e r ,  a c c o r d i n g  t o  t h e  
i n v e n t o r )  w i t h  a  l o n g  b a r  s e r v i n g  a s  t h e  n e c k .  The 
f r e t s  mount  on t h i s  b a r ;  t h e  end r e s u l t  r e s e m b l e s  a 
h i g h l y  s t y l i z e d  f i s h  s k e l e t o n  ( w i t h  t h e  f r e t s  
f o r m i n g  t h e  r i b s ) .  E a c h  s t r i n g  h a s  i t s  own p i c k u p  
(w h ic h  g oe s  p a r a l l e l  t o  t h e  s t r i n g ,  n o t  p e r p e n d i c u 
l a r l y ) ,  t h e r e b y  o p e n i n g  up  a  l o t  o f  p o s s i b i l i t i e s  
f o r  h e x  p r o c e s s i n g  s y s t e m s .  The  G i t t l e r  g u i t a r  i s  
e x p e n s i v e  —- i n  t h e  $2000 r a n g e  —  b u t  i t  i s  b e a u t i 
f u l ,  and f u n c t i o n a l  a s  w e l l .

T. F. B a r r e t t  e x h i b i t e d  a new  e l e c t r i c  v i o l i n ,  
a v a i l a b l e  w i t h  a p l a s t i c  body,  a t  t h e  show.  Se nd ing  
t h e  v i o l i n  t h r o u g h  d i f f e r e n t  s p e c i a l  e f f e c t s  p r o 
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d u c e d  s o u n d s  s u c h  a s  c e l l o ,  p l u c k e d  b a s s ,  ^ s t r i n g  
s e c t i o n ,  a n d  l o t s  m o r e .  T h e r e  w e r e  a l s o  g u i t a r s  
made  o u t  o f  m a g n e s i u m ,  t i n y  " t r a v e l "  g u i t a r s ,  an d  
g u i t a r s  o p t i m i z e d  f o r  s p e c i f i c  t y p e s  o f  p l a y i n g  
( s u c h  a s  t h e  M e l o b a r  s l i d e  g u i t a r ) .  Bu t  t h e r e  was  
a l s o  o n e  e n t i r e l y  new  t y p e  o f  s t r i n g e d  i n s t r u m e n t  
c a l l e d  t h e  S t a r r e t t  Touchboa rd .  I m ag in e  an  a u t o h a r p  
t h a t ' s  l a i d  o u t  i n  a  s q u a r e  s h a p e  a n d  h a s  f r e t s  
u n d e r n e a t h  t h e  s t r i n g s ,  an d  you  h a v e  a  p r e t t y  good  
i d e a  o f  w h a t  J o h n  S t a r r e t t  h a s  come  up w i t h .  L i k e  
Emmet t  Chapman' s " S t i c k " ,  a n o t h e r  i n n o v a t i v e  i n s t r u 
m e n t ,  t h e  T o u c h b o a r d  i s  d e s i g n e d  t o  be  t a p p e d  p e r -  
c u s s i v e l y  r a t h e r  t h a n  p l u c k e d .  One o f  t h e  m o s t  
u n u s u a l  a s p e c t s  o f  t h e  T o u c h b o a r d  i s  t h a t  t h e  
s t r i n g s  a r e  t u n e d  c h r o m a t i c a l l y ,  so  you can  i n c r e a s e  
p i t c h  by  e i t h e r  m o v i n g  r i g h t w a r d  t o w a r d s  t h e  n e x t  
s t r i n g ,  o r  moving  up w ar ds  on a s i n g l e  s t r i n g .

G u i t a r  s y n t h e s i z e r s  w e r e  a l s o  a  h o t  t o p i c  a t  
t h e  Summer  sh o w .  W h i l e  e a r l y  m o d e l s  h a d  g o t t e n  a 
bad r e p u t a t i o n  due  t o  numerous  t e c h n i c a l  and d e s i g n  
p r o b l e m s ,  R o l a n d ' s  n ew er  G R - s e r i e s  o f  g u i t a r  s y n t h e 
s i z e r s  h a s  g a i n e d  w i d e s p r e a d  a c c e p t a n c e .  I n  f a c t ,  
Hamer now makes  a g u i t a r  d e s i g n e d  s p e c i f i c a l l y  f o r  
t h e  Ro land  s y n t h e s i z e r ,  and you ca n  even  hook a  GR- 
s e r i e s  g u i t a r  up t o  t h e  S y n c l a v i e r  d i g i t a l  s y n t h e 
s i z e r .  B u t  t h e  l a t e s t  n e w s  w as  a p r o t o t y p e  g u i t a r  
s y n t h e s i z e r  f r o m  JTG o f  N a s h v i l l e ,  who g a v e  a  v e r y  
c o n v i n c i n g  demo  o f  t h e  d e v i c e ' s  c a p a b i l i t i e s  by 
h o o k i n g  i t  up  t o  a C h ro m a  s y n t h e s i z e r .  W h i l e  n o t  
s l a t e d  f o r  p r o d u c t i o n  u n t i l  t h e  end o f  t h e  y e a r ,  t h e  
t r a c k i n g  was i n c r e d i b l e  and t h e r e  was  no d e t e c t a b l e  
d e l a y  b e t w e e n  h i t t i n g  t h e  s t r i n g  a n d  h e a r i n g  t h e  
n o t e .  You c o u l d  a l s o  do some p r e t t y  b i z a r r e  t r i c k s  
w i t h  t h e  t h i n g ,  s u c h  a s  f l i p  t h e  o r d e r  o f  t h e  
s t r i n g s  so  t h a t  t h e  h i g h  s t r i n g  i s  on t h e  bo t t o m  and 
t h e  l ow  s t r i n g  i s  on  t h e  t op .

A l t h o u g h  g u i t a r  s y n t h e s i z e r s  h a v e  i m p r o v e d  
r e m a r k a b l y  i n  t h e  p a s t  f i v e  y e a r s ,  t h e y  a r e  s t i l l  
t o o  e x p e n s i v e  f o r  many m u s i c i a n s .  However ,  t h e r e  i s  
a n o t h e r  way t o  coax  s y n t h e s i z e r  sounds  f rom a t r a d i 
t i o n a l  g u i t a r :  t h e  E -B ow,  i n v e n t e d  s e v e r a l  y e a r s  
a g o  by G re g  H e e t  a n d  now m a k i n g  a  c o m e b a c k  a t  t h e  
Summer NAMM show. See t h e  B i l l  Ne l son  i n t e r v i e w  i n  
t h i s  i s s u e  f o r  f u r t h e r  commen ts  on  t h e  E-Bow.

I n  s p e c i a l  e f f e c t s ,  Peavey  i n t r o d u c e d  t h e  "Cy
b e r s y s t e m s "  p r o g r a m m a b l e  r a c k  m o u n t  e f f e c t s  box .  
T h i s  d e v i c e  c o m p r i s e s  a number  o f  p o p u l a r  e f f e c t s ,  
p l u s  a p r o g r a m m e r  t h a t  l e t s  you  s t o r e  p a r t i c u l a r  
c o m b i n a t i o n s  o f  soun ds  f o r  l a t e r  r e c a l l  — j u s t  l i k e  
a p ro g r am m a b le  s y n t h e s i z e r .  A f o o t s w i t c h  LED r e a d 
o u t ,  o r i e n t e d  f o r  e a s y  v i e w i n g  by t h e  m u s i c i a n ,
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shows t h e  c u r r e n t l y  s e l e c t e d  p a t c h .  I t ' s  a b o u t  t i m e  
s o m e o n e  p u t  o u t  a  p r o d u c t  l i k e  t h i s ;  g u i t a r i s t s  
s h o u l d n ' t  h ave  t o  s w i t c h  z i l l i o n s  o f  d i a l s  wh eneve r  
t h e y  change  sound s e t t i n g s .

Keyboards. At t h e  J a n u a r y  NAMM show,  t h e  MIDI 
s p e c i f i c a t i o n  and s a m p l i n g  k e y b o a r d s  (nam e ly  E-mu' s  
E m u l a to r  I I  and t h e  K u r z w e i l  250) had been  t h e  t a l k  
o f  t h e  show. To r e c a p ,  MIDI ( t h e  ac ronym f o r  Mus i 
c a l  I n s t r u m e n t  D i g i t a l  I n t e r f a c e )  p r o v i d e s  a c o m 
m u n i c a t i o n s  l i n k  o v e r  w h i c h  c o m p u t e r - c o n t r o l l e d  
m u s i c a l  i n s t r u m e n t s  c an  s h a r e  d a t a .  Fo r  e x a m p l e ,  a 
MIDI c o m p a t i b l e  s y n t h e s i z e r  c an  s end  d a t a  r e p r e s e n t 
i n g  n o t e s  t h r o u g h  t h e  MIDI o u t  c h a n n e l  i n t o  a s econd  
MIDI s y n t h e s i z e r ' s  MIDI i n  c h a n n e l .  S i n c e  t h e  
s econd  s y n t h  w i l l  p l a y  w h a t e v e r  i s  b e i n g  p l a y e d  on 
t h e  m a i n  k e y b o a r d ,  s e t t i n g  t h e  s e c o n d  s y n t h e s i z e r  
f o r  a  d i f f e r e n t  p a t c h  c a n  l e t  a  s i n g l e  k e y b o a r d  
t r i g g e r  two e n t i r e l y  d i f f e r e n t  sounds .  MIDI s e q u e n 
c e r s  c a n  s t o r e  d a t a  w h i c h  c o r r e s p o n d s  t o  t h e  n o t e s  
b e i n g  p l a y e d ,  an d  e v e n  d r i v e  s e v e r a l  k e y b o a r d s  s i 
m u l t a n e o u s l y  ( a s  w e l l  a s  drum m a c h i n e s )  f o r  " m u l t i -  
t r a c k i n g "  e f f e c t s .  A d d i n g  home  c o m p u t e r s  t o  t h e  
MIDI s y s t e m  i n c r e a s e s  y o u r  o p t i o n s  —  s o f t w a r e  
e x i s t s  t h a t  l e t s  you  s t o r e  m o r e  s o u n d s  t h a n  s t a n d 
a l o n e  u n i t s ,  p r i n t  o u t  s c o r e s ,  k e e p  t r a c k  o f  s o n g  
l i s t s ,  and more.

Of c o u r s e ,  l i k e  any  new t e c h n o l o g y  MIDI i s  n o t  
w i t h o u t  c o n t r o v e r s y .  Some m u s i c i a n s  h a v e  e x p e r i 
e n c e d  d i f f i c u l t i e s  g e t t i n g  MIDI e q u i p m e n t  t o  w o r k  
t o g e t h e r ,  b u t  s e v e r a l  co m p an i e s  now o f f e r  h e l p .  I n  
p a r t i c u l a r ,  JL  C o o p e r  E l e c t r o n i c s  s p e c i a l i z e s  i n  
p r o d u c i n g  MIDI i n t e r f a c e  bo xes  d e s i g n e d  t o  t a k e  c a r e  
o f  s p e c i f i c  p r o b l e m s ,  su ch  a s  i n t e r f a c i n g  s t a n d a r d  
a n a l o g  s y n t h e s i z e r s  t o  MIDI.

A l t h o u g h  d i g i t a l l y - o r i e n t e d  s y n t h e s i z e r s  have  
g o t t e n  m o s t  o f  t h e  l i m e l i g h t  a t  r e c e n t  NAMM s h o w s  
( i . e .  Yamaha DX-7,  E m u l a t o r ,  K u r z w e i l ,  e t c . ) ,  O b e r -  
h e i m  E l e c t r o n i c s  s h o w e d  t h a t  t h e r e ' s  a  l o t  o f  l i f e  
l e f t  i n  a n a l o g  s y n t h e s i s .  T h e i r  l a t e s t  p r o d u c t ,  t h e  
Oberhe im Xpander ,  co mb in es  t h e  f l e x i b i l i t y  o f  o l d e r  
m o d u l a r  s y n t h e s i z e r s  w i t h  t h e  c o n v e n i e n c e  —  an d  
c o m p u t e r i z e d  e f f i c i e n c y  —  o f  t h e  l a t e s t  p rog ramma
b l e  s y n t h e s i z e r s .  I t ' s  i n t e r e s t i n g  t h a t  we seem to  
h a v e  come  f u l l  c i r c l e  f r o m  t h e  e a r l y  d a y s  when  
s y n t h e s i z e r s  d i d n ' t  e v e n  h a v e  k e y b o a r d s ,  b u t  w e r e  
t h o u g h t  o f  more a s  g e n e r a l  p u r p o s e  i n s t r u m e n t s :  t h e  
Xpander  h a s  no ke yb oa r d  and i s  d e s i g n e d  s p e c i f i c a l l y  
t o  be c o n t r o l l e d  f rom a MIDI k e y b o a rd ,  MIDI g u i t a r  
s y n t h e s i z e r ,  o r  any  o t h e r  MIDI c o n t r o l l e r .

The Xpander  i n c l u d e s  s e v e r a l  t o u c h e s  t h a t  make 
i t  a  t r u l y  b r i l l i a n t  p i e c e  o f  e n g i n e e r i n g .  F i r s t  
o f f ,  e a ch  o f  t h e  s i x  v o i c e s  h a s  a m az in g  f l e x i b i l i t y  
—  l o t s  o f  f i l t e r  mod es  ( a  l a  " M u l t i p l e  I d e n t i t y  
F i l t e r ” I  w r o t e  up f o r  Keyboard  s e v e r a l  y e a r s  ago ) ,  
t o n s  o f  LFOs and VCAs, s c a l i n g  o f  any  p a r a m e t e r ,  and 
so  on .  Bu t  m o r e  i m p o r t a n t l y ,  t h e  X p a n d e r  i s  v e r y  
p l a y a b l e  an d  a c c e s s i b l e  d e s p i t e  i t s  c o m p l e x i t y .  
The re  a r e  s i x  p o t s  ( i n s t e a d  o f  t h e  u s u a l  s i n g l e  p o t )  
f o r  p a r a m e t e r  c o n t r o l ,  a n d  m u l t i p l e  " p a g e s "  w h e r e  
t h e  p o t s  a s su me  d i f f e r e n t  i d e n t i t i e s  ( f o r  e x a m p l e ,  
i f  y o u ' r e  on t h e  VCO p a g e ,  t h e  p o t s  a d j u s t  VCO 
p a r a m e t e r s  su ch  a s  p u l s e  w i d t h ) .  B es t  o f  a l l ,  t h e r e  
i s  a n  a l p h a - n u m e r i c  d i s p l a y  ( o n e  o f  s e v e r a l  on  t h e  
i n s t r u m e n t )  above  t h e  p o t s ,  and a s  you s w i t c h  p a g e s ,  
t h e  l a b e l  a b o v e  e a c h  p o t  c h a n g e s  t o  sh o w  i t s  new 
i d e n t i t y .  You can  a l s o  name p a t c h e s  i n s t e a d  o f  j u s t  
g i v i n g  t hem num ber s ,  w h ich  a g a i n  makes  l i f e  e a s i e r
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f o r  t h e  w o r k i n g  m u s i c i a n .  T h e r e  w as  q u i t e  a  bu z z  
a b o u t  t h e  X p a n d e r  a t  t h e  s h o w ,  an d  i t ' s  e a s y  t o  s e e  
why —  t h i s  i s  t h e  mos t  e x c i t i n g  e v e n t  I ' v e  s e e n  i n  
a n a l o g  s y n t h e s i s  s i n c e  c o m p a n i e s  s t a r t e d  m a k i n g  
p ro g ra m m a b le  s y n t h e s i z e r s .

Some co m p an ie s  even  combined  a n a l o g  and d i g i t a l  
t e c h n o l o g i e s .  PPG, t h e  G e r m an  s y n t h e s i z e r  co m p an y  
now d i s t r i b u t e d  i n  t h e  US by E u r o p a  T e c h n o lo g y . ,  
showed t h e  "Wave" s y s t e m  w h ic h  u s e s  d i g i t a l  o s c i l l a 
t o r s  and a n a l o g  f i l t e r s .  The o v e r a l l  sound ha s  t h e  
c o m p l e x i t y  o f  d i g i t a l  s y n t h e s i s  and t h e  c h a r a c t e r i s 
t i c  "warmth"  o f  a n a l o g  s y n t h e s i z e r s .

Many s y n t h e s i z e r  c o m p a n i e s  d i d  n o t  sh ow  new 
h a r d w a r e  bu t  i n s t e a d  c o n c e n t r a t e d  on s o f t w a r e .  Over 
a t  t h e  Moog M u s i c  b o o t h ,  t h e  e m p h a s i s  w as  on  MIDI ,  
c o m p u t e r s ,  a nd  s o f t w a r e .  Moog M u s i c  was  on e  o f  
s e v e r a l  c o m p a n i e s  t h a t  h a s  p u t  e x t e n s i v e  e f f o r t s  
i n t o  coming up w i t h  p r o d u c t s  t o  enhance  t h e i r  e x i s t 
i n g  i n s t r u m e n t s .  O c t a v e - P l a t e a u  h a s  a l s o  e n h a n c e d  
t h e  V o y e t r a - 8  w i t h  more f e a t u r e s ,  i n c l u d i n g  an  IBM 
i n t e r f a c e  f o r  p a t c h  s t o r a g e .  They a l s o  gave  a  g r e a t  
demo f e a t u r i n g  Po lyphony  a u t h o r  Mark S t y l e s .

L ike  Obe rhe im ,  Korg a l s o  u n v e i l e d  a  MIDI compa
t i b l e  ex p an d e r  module .  T h e i r  EX-800 i s  e s s e n t i a l l y  
a P o l y - 8 0 0  w i t h o u t  t h e  k e y b o a r d ;  i t  c a n  e x p a n d  t h e  
sound o f  t h e  P o ly - 8 00  o r  o t h e r  M I D I - c o m p a t ib l e  syn 
t h e s i z e r s .  K o r g ' s  new  RK- 10 0 ,  a  c o m p a c t ,  l i g h t 
w e i g h t ,  i n e x p e n s i v e  MIDI r e m o t e  key boa rd  c a p a b l e  o f  
d r i v i n g  M I D I - c o n t r o l l e d  d e v i c e s ,  s e e m e d  l i k e  a 
l o g i c a l  c h o i c e  f o r  c o n t r o l l i n g  t h e  EX-800.

Yamaha a l s o  d e b u t e d  a new r e m o t e  MIDI ke y b o a r d ,  
t h e  KX5, w h i c h  l i s t s  f o r  u n d e r  >$500.  T h i s  i s  a 
p r e t t y  i m p r e s s i v e  p i e c e  o f  g e a r  t h a t  even  a l l o w s  f o r  
d y n a m i c s .

A w e e k  o r  so  b e f o r e  t h e  sho w K u r z w e i l ,  m a k e r s  
o f  t h e  K u r z w e i l  250 m e n t io n e d  i n  my l a s t  NAMM r e p o r t  
( A p r i l  1984  P o l y p h o n y ) , a n n o u n c e d  t h a t  s y n t h e s i z e r  
p i o n e e r  R o b e r t  Moog had  been  named c h i e f  e n g i n e e r .  
T h e n ,  j u s t  a  f e w  d a y s  b e f o r e  t h e  sh o w  o p e n e d ,  K im 
b a l l  O r g a n  a n n o u n c e d  t h a t  t h e y  h a d  b e e n  c o l l a b o r 
a t i n g  on a s y n t h e s i z e r  p r o j e c t  w i t h  n o t e d  i n s t r u m e n t  
d e s i g n e r  Donald  Buch la .  The r e s u l t s  o f  t h a t  c o l l a 
b o r a t i o n ,  t h e  B u c h l a  400  by K i m b a l l ,  w i l l  go  i n t o  
p r o d u c t i o n  l a t e r  t h i s  y e a r .  W h i l e  I  d i d n ' t  g e t  a 
chance  t o  p l a y  w i t h  t h e  i n s t r u m e n t ,  wha t  s t r u c k  me 
a s  mos t  s i g n i f i c a n t  was  t h e  way t h e  s y s t e m  s o f t w a r e  
h a n d l e s  m u s i c  n o t a t i o n .  As t h e  m u s i c  p l a y s  n o t e s  
s c r o l l  a c r o s s  t h e  s c r e e n ,  b u t  t h e  method  o f  n o t a t i o n  
t a k e s  e x c e l l e n t  a d v a n t a g e  o f  t h e  power  o f  co m p u t e r s .  
Longer  n o t e s  a r e  r e p r e s e n t e d  by l o n g e r  b a r s  o f  c o l o r  
t h a n  s h o r t e r  n o t e s ;  a l s o ,  d i f f e r e n t  v o i c e s  h a v e
d i f f e r e n t  c o l o r s  t o  a i d  i n  d i f f e r e n t i a t i n g  t h e m .  
P r i c e s  we re  n o t  g i v e n ,  b u t  a s  t h i s  i s  a  p r e t t y  h i g h -  
end p i e c e  o f  g e a r  I  would a s su me  t h e  Buchl a  400 w i l l  
r e t a i l  somewhere  i n  t h e  $14 ,000  r a ng e .

Computers. Compu te r s  have  made t h e i r  mark i n  
c o n s u m e r  p r o d u c t s  a s  w e l l  a s  p r o f e s s i o n a l  g e a r .  
J a z z  g u i t a r i s t  Ryo Ka wasak i  d e s i g n e d  a sn a p - o n  o rg an  
m i n i —key boa rd  f o r  t h e  Commodore-64,  a l o n g  w i t h  s o f t 
w a r e  t h a t  i s  g r a p h i c a l l y  a s  w e l l  a s  m u s i c a l l y  a p 
p e a l i n g .  Me lo d i an  a l s o  showed a key boa rd  ad d -o n  f o r  
t h e  Commodore p l u s  an  e a s y - t o - u s e  s o f t w a r e  package .  
M u s i c D a t a  w as  o n e  o f  s e v e r a l  c o m p a n i e s  o f f e r i n g  a 
MIDI s e q u e n c e r  f o r  t h e  Commodore 64,  and JMC, a new 
German company,  showed a MIDI -based  m u l t i - t r a c k i n g  
s y s t e m  f o r  t h e  Commodore.  The S e q u e n t i a l  C i r c u i t s
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MIDI s e q u e n c e r ,  a n o t h e r  C -6 4  c o m p a t i b l e  p r o d u c t ,  
c o n t i n u e s  t o  g r o w  i n  p o p u l a r i t y ;  a c c o r d i n g  t o  SC I ,  
i t ' s  one  o f  t h e i r  b e s t - s e l l i n g  p r o d u c t s .

H o w e v e r ,  n o t  a l l  s o f t w a r e  w a s  f o r  p e r s o n a l  
c o m p u t e r s .  M u s i c D a t a  i n t r o d u c e d  a  l i n e  o f  p a t c h  
c a s s e t t e s  f o r  v a r i o u s  k ey b o a r d  s y n t h e s i z e r s  and  drum 
m a c h i n e s .  T h e s e  c a s s e t t e s  i n c l u d e  r e a d y - t o - u s e  
p a t c h e s  p r o g r a m m e d  by r e c o r d i n g  a r t i s t s ,  s t u d i o  
m u s i c i a n s  ( i n  f a c t ,  I  h a v e  d o n e  M u s i c D a t a  p a t c h  
c a s s e t t e s  f o r  t h e  P o ly - 8 0 0 ,  OB-8,  and P o l y s i x ) ,  and 
i n - h o u s e  p ro g r am m e rs  a t  Mus icData .

Synchronization. S y n c h r o n i z a t i o n  g oe s  h a n d - i n -  
hand w i t h  s y n t h e s i z e r s ,  drum u n i t s ,  s e q u e n c e r s ,  and 
c o m p u t e r s  —  a f t e r  a l l ,  y ou  n e e d  so m e  way t o  make  
s u r e  t h a t  a l l  t h i s  eq u ip m e n t  p l a y s  t o g e t h e r .  Many 
m u s i c a l  d e v i c e s  a r e  now c o m p a t i b l e  w i t h  SMPTE, t h e  
s y n c h r o n i z a t i o n  s t a n d a r d  f o r  f i l m  an d  t e l e v i s i o n .  
SMPTE i s  a  d i g i t a l l y  c o d e d  a u d i o  s i g n a l  t h a t  k e e p s  
t r a c k  o f  r u n n i n g  t i m e ,  an d  r e c o r d s  t h i s  t i m e  e v e r y  
f e w  m i l l i s e c o n d s  on  f i l m  o r  t a p e .  T h i s  r e c o r d e d  
t i m e  code t h e n  s e r v e s  a s  a m a s t e r  t i m i n g  r e f e r e n c e  
t o  w h i c h  o t h e r  d e v i c e s  may  s y n c h r o n i z e .  By s y n 
c h r o n i z i n g  a  MIDI s y s t e m  t o  SMPTE t i m e  code ,  m u s i 
c i a n s  c a n  u s e  t h e  SMPTE s i g n a l  a s  t h e  t i m e b a s e  f o r  a 
s o n g ' s  r h y t h m ,  t h u s  g u a r a n t e e i n g  p e r f e c t  a u d i o  and 
v i d e o  s y n c .

Roland p r e s e n t e d  t h e  SBX-80 s y n c h r o n i z e r ,  w h ic h  
a l l o w s  a n y  MIDI i n s t r u m e n t  t o  s y n c  t o  SMPTE t i m e  
c o d e  t r a c k s .  The SBX-80 a l s o  w r i t e s  a n d  r e c o r d s  
SMPTE t i m e  c o d e ,  r e a d s  a u d i o  c l i c k  t r a c k s  o r  MIDI ,  
and can  even  c o n v e r t  r hy t hm s  t a p p e d  i n t o  t h e  mach ine  
i n t o  a  s y s t e m  tempo.  Eu ropa Tech no l og y  d e m o n s t r a t e d  
t h e i r  l a t e s t  SMPTE c o n t r o l l e r ,  and Korg i n t r o d u c e d  
t h e  KMS-30 MIDI s y n c h r o n i z e r .  G a r f i e l d  E l e c t r o n i c s  
h a d  a  n u m b e r  o f  new  i n t e r f a c e  a n d  s y n c h r o n i z a t i o n  
b o x e s ,  i n c l u d i n g  t h e  " N a n o - D o c ” . T h i s  r e l a t i v e l y  
i n e x p e n s i v e  u n i t  a c c e p t s  e i t h e r  2 4 ,  4 8 ,  o r  96 
p u l s e s - p e r - q u a r t e r 1 n o t e  sync  s i g n a l s  ( o r  t h e  Rol and  
DIN s y n c  s i g n a l )  a n d  t r a n s l a t e s  i t  i n t o  2 4 ,  4 8 ,  o r  
96 p u l s e s - p e r - q u a r t e r  n o t e  s i g n a l s  o r  t h e  Rol and DIN 
sync  s i g n a l .

Drums. P r o g r a m m a b l e  r h y t h m  m a c h i n e s ,  l i k e  
p o l y p h o n i c  k e y b o a r d  s y n t h e s i z e r s ,  h a v e  r e a c h e d  a 
l e v e l  o f  m a t u r i t y  whe re  t h e  ma i n  e m p h a s i s  i s  now on 
c o s t  r e d u c t i o n .  N a t u r a l l y ,  you d o n ' t  g e t  s o m e th i n g  
f o r  n o t h i n g ;  t h e  d ru m  s o u n d s  on  b u d g e t  u n i t s  o f t e n  
have  s h o r t e r  d e c a y s  and p o o r e r  h i g h  f r e q u e n c y  r e s 
p o n s e  t h a n  m o r e  e x p e n s i v e  d e v i c e s .  N o n e t h e l e s s ,  
t h e s e  l o w - c o s t  drum m ac h i n e s  make d i g i t a l  d rumming  
p o s s i b l e  f o r  b u d g e t - c o n s c i o u s  m u s i c i a n s  ( a  r e l a t e d  
s t o r y  on t h e  Dr .  Bohm prog rammable  d i g i t a l  drum k i t  
w i l l  a p p e a r  i n  t h e  O c to b e r  i s s u e . )  Korg r e c e i v e d  a 
g r e a t  d e a l  o f  i n t e r e s t  f o r  t h e i r  DDM-110 and DDM-220 
drum u n i t s ,  e a ch  o f  which  r e t a i l s  f o r  a rou nd  $500.  
R a t h e r  t h a n  make one e x p e n s i v e  drum mach ine  w i t h  a 
wide  v a r i e t y  o f  so un ds ,  t h e  DDM-110 p r o v i d e s  
s t a n d a r d  drum k i t  e f f e c t s  w h i l e  t h e  DDM-220 p r o v i d e s  
p e r c u s s i v e  so un d s ,  M u s i c i a n s  on a  b u d g e t  c an  s t a r t  
o f  w i t h  one mach ine  and t h e n ,  a t  a l a t e r  d a t e ,  sync  
t h e  two m ac h in e s  t o g e t h e r  f o r  g r e a t e r  f l e x i b i l i t y .

E n s o n i q ,  a  new  c o m p a n y  f o r m e d  by  m e m b e r s  o f  
Commodore ' s o r i g i n a l  home c o m p u t e r  d e s i g n  t e am  w h ic h  
i n c l u d e s  Po lypho ny  a u t h o r  R o b e r t  Yannes ,  i n t r o d u c e d
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two drum d e v i c e s  a t  t h e  show w i t h  l i m i t e d  f i d e l i t y  
b u t  e x t r e m e l y  l o w  p r i c e  t a g s .  T h e i r  "Drum Key" 
b o a r d  p l u g s  i n t o  an  A p p l e  I I ,  t u r n i n g  t h i s  p o p u l a r  
c o m p u t e r  i n t o  a  s o p h i s t i c a t e d  drum mach in e  f o r  un de r  
$ 1 5 0 ( ! ) .  E n s o n i q  a l s o  s h o w e d  a p r o t o t y p e  s t a n d 
a l o n e  d i g i t a l  drum u n i t  w i t h  a  p r o j e c t e d  $200 l i s t  
p r i c e .

Yamaha i n t r o d u c e d  an  u n d e r - $ 5 0 0  MIDI c o m p a t i b l e  
drum ma ch ine .  The RX-15 o f f e r s  good q u a l i t y  sounds  
and e a s y  p ro g r am mi ng  v i a  e i t h e r  t h e  u n i t ' s  b u i l t - i n  
c o n t r o l s  o r  f r om any  MIDI k ey b oa rd .  P rog ramming  i t  
f r om a d y n a m i c a l l y - r e s p o n s i v e  MIDI k eyb oa r d  i s  some
t h i n g  e l s e  —  I  h a d  n e v e r  s e e n  a k e y b o a r d  p l a y e r  
p l a y  a  d ru m  s o l o ,  w i t h  d y n a m i c s ,  f r o m  a r e m o t e  
k ey b o a r d  b e f o r e .

As you m i g h t  e x p e c t ,  t h e  o r i g i n a l  drum mach ine  
ma ke r s  c o n t i n u e  t o  r e f i n e  t h e i r  p r o d u c t s .  Th e re  a r e  
now s e v e r a l  s e t s  o f  a l t e r n a t e  drum soun ds  a v a i l a b l e  
f o r  t h e  E -mu  D r u m u l a t o r ,  O b e r h e i m  DMX, MXR Drum 
Compute r  I  and t h e i r  b r a n d - n ew  Drum Compu ter  I I ,  a s  
w e l l  a s  f o r  t h e  p i o n e e r i n g  L i n n  Drum.  E -mu  h a s  
f u r t h e r  e n h a n c e d  t h e  D r u m u l a t o r  w i t h  t h e  G r a p h i c  
R hy thm  C o m p o s e r  s o f t w a r e  p a c k a g e ,  w h i c h  g i v e s  t h e  
D r u m u l a t o r  more memory and p rog ra mm in g  f l e x i b i l i t y  
by i n t e r f a c i n g  i t  t o  an  Apple  I I  c o m pu te r .

H o w e v e r ,  p r o g r a m m a b l e  d ru m  u n i t s  a r e  n o t  a l l  
t h e r e  i s  t o  e l e c t r o n i c  p e r c u s s i o n .  A l l - e l e c t r o n i c  
drum k i t s ,  s uch  a s  t h o s e  made by Simmons ,  a r e  p l a y e d  
l i k e  c o n v e n t i o n a l  d r u m s  a n d  r e s p o n d  t o  a l l  t h e  n u 
a n c e s  a s s o c i a t e d  w i t h  t r a d i t i o n a l  d rumming;  y e t  t h e y  
p r o v i d e  v i r t u a l l y  u n l i m i t e d  sound s  t h a t  c an  go way 
b e y o n d  t h o s e  o f  a c o u s t i c  d r u m s .  I n  f a c t ,  i n  a d d i 
t i o n  t o  t r i g g e r i n g  drum sound mo d u le s ,  drum pads  can  
a l s o  t r i g g e r  a n a l o g  k e y b o a r d  s y n t h e s i z e r s ,  d i g i t a l  
s a m p l i n g  d e v i c e s ,  o r  a n a l o g  s p e c i a l  e f f e c t s .  Some 
e l e c t r o n i c  drum k i t s  o f f e r  o p t i o n a l  s e q u e n c e r s ,  o r  
home c o m p u t e r  i n t e r f a c e s ,  f o r  d rummers  who wan t  t o  
p r o g r a m  p a r t s  a s  w e l l  a s  p l a y  t h e m .  One o f  t h e  
b e n e f i t s  o f  t h e  a l l - e l e c t r o n i c  drum k i t  i s  t h a t  you 
may combine  s e q u e n c i n g  and manua l  p l a y i n g ,  w he re  t h e  
s e q u e n c e r  p l a y s  r e p e t i t i v e  p a t t e r n s  and t h e  manual  
p l a y i n g  a d d s  a c c e n t s  a n d  f i l l s .  T h i s  e n a b l e s  one  
drummer  t o  sound l i k e  many d rummers .

Look ing  t o w a r d s  t h e  f u t u r e ,  Simmons ,  A ka i ,  and 
o t h e r s  w i l l  s o o n  i n t r o d u c e  d e v i c e s  t h a t  a l l o w  t h e  
m u s i c i a n s  t h e m s e l v e s  t o  r e c o r d  t h e i r  f a v o r i t e  p e r 
c u s s i o n  s o u n d s  i n t o  m em o ry  IC s .  T h e s e  c u s t o m  ICs  
may t h e n  s u b s t i t u t e  f o r  t h e  s t o c k  me m or y  IC s  i n 
c l u d e d  w i t h  t h e  drum u n i t .

I t ' s  i n t e r e s t i n g  t h a t  o n l y  a c o u p l e  o f  y e a r s  
a g o ,  so m e  p e o p l e  t h o u g h t  p r o g r a m m a b l e  e l e c t r o n i c  
d r u m s  w o u l d  o b s o l e t e  hu ma n  d r u m m e r s .  B u t  i f  a n y 
t h i n g ,  e l e c t r o n i c s  h a s  g i v e n  d r u m m e r s  m o r e  o f  t h e  
s p o t l i g h t  t h a n  t h e y  have  e v e r  had b e f o r e .

Recording. The f o u r  t r a c k  c a s s e t t e  d e c k s  i n 
t r o d u c e d  a t  p r e v i o u s  shows —  su ch  a s  t h e  Yamaha MT- 
4 4 ,  TASCAM's h i g h - e n d  M o d e l  2 3 4 ,  a nd  t h e  n o t e b o o k 
s i z e d  F o s t e x  X-15 —  r e m a i n  e x t r e m e l y  p o p u l a r .  I n  
t h e  w o r l d  o f  s t e r e o  c a s s e t t e  d e c k s  TOA, a  new  co m 
pany w i t h  some r e a l l y  i n t e r e s t i n g  p r o d u c t s ,  showed a 
powe red  m i x e r  w i t h  a  b u i l t - i n  c a s s e t t e  de ck  s u i t a b l e  
f o r  r e c o r d i n g  a  p e r f o r m a n c e  o r  p l a y i n g  back  r e c o r d e d  
s o u n d s .

W i t h  r e s p e c t  t o  r e c o r d i n g  a c c e s s o r i e s ,  F o s t e x  
i n t r o d u c e d  a f o u r  c h a n n e l  p o r t a b l e  m i x e r  w i t h  b u i l t -  
i n  c o m p r e s s i o n  t o  comp l eme n t  t h e i r  X-15,  b u t  d i g i t a l  
r e v e r b e r a t i o n  g a i n e d  t h e  m o s t  a t t e n t i o n .  F o r m e r l y  
c o s t i n g  t h o u s a n d s  o f  d o l l a r s ,  t h e  p r i c e  o f  d i g i t a l
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r e v e r b  i s  d r o p p i n g  r a p i d l y  t h a n k s  t o  r e c e n t  t e c h n o 
l o g i c a l  a d v a n c e s .  L e x i c o n  i n t r o d u c e d  t h e  PCM-60 ,  
r e t a i l i n g  f o r  a b o u t  $ 1 5 0 0 ;  MXR u p d a t e d  t h e i r  01 
r e v e r b  i n t r o d u c e d  a t  t h e  l a s t  show;  and Yamaha con 
t i n u e s  t o  p r o d u c e  b o t h  p r o  a n d  s e m i - p r o  d i g i t a l  
r e v e r b s .

I  r e c e n t l y  ha d  a c h a n c e  t o  c h e c k  o u t  t h e  0 1 ,  
a n d  m u s t  s a y  t h a t  I ' m  q u i t e  i m p r e s s e d .  The  d e g r e e  
o f  c o n t r o l ,  an d  t h e  q u a l i t y  o f  s o u n d ,  i s  a s t o n i s h 
i n g .  D i g i t a l  r e v e r b  i s  a n  e f f e c t  w h o s e  t i m e  h a s  
come ;  i n  t h e  m o n t h s  a h e a d ,  we c a n  e x p e c t  s e v e r a l  
c o m p a n i e s  t o  i n t r o d u c e  e v e n  b e t t e r  a n d  m o r e  c o s t -  
e f f e c t i v e  d i g i t a l  r e v e r b s .

L a s t  NAMM show Synch ronous  T e c h n o l o g i e s  demon
s t r a t e d  a  p r o t o t y p e  o f  t h e  SMPL s y s t e m  ( a  u n i q u e  
t a p e  r e c o r d e r  c o n t r o l l e r  a n d  s y n c h r o n i z i n g  d e v i c e )  
a t  t h e  TASCAM boo t h .  T h i s  show,  t h e y  had t h e i r  own 
b oo th  and d e m o n s t r a t e d  t h e  l a t e s t  v e r s i o n  o f  SMPL. 
I t  now p r o v i d e s  96 an d  48 p u l s e s - p e r - q u a r t e r  n o t e  
sync  o u t p u t s  i n  a d d i t i o n  t o  t h e  s t a n d a r d  24 p u l s e s -  
p e r - q u a r t e r  o u t p u t ,  a s  w e l l  a s  b o a s t i n g  some o t h e r  
e n h a n c e m e n t s .

Whi l e  SMPL i s  d e s i g n e d  t o  r e t r o f i t  a l m o s t  a l l  
e x i s t i n g  t a p e  r e c o r d e r s  t o  c o m p u t e r  c o n t r o l ,  A k a i  
now m a k e s  a r e c o r d e r  w i t h  many  c o m p u t e r i z e d  f u n c 
t i o n s  b u i l t - i n .  Long known f o r  t h e i r  co nsu m er  a u d i o  
p r o d u c t s ,  Akai  e n t e r e d  t h e  mu s i c  m a r k e t  i n  a b i g  way 
a t  t h e  Summer '84 NAMM. They n o t  o n l y  i n t r o d u c e d  a 
c o m p l e t e  l i n e  o f  MIDI c o m p a t i b l e  e l e c t r o n i c  i n s t r u 
m e n t s  ( i n c l u d i n g  t h e  AX80 p o l y p h o n i c  s y n t h e s i z e r ,  
MR16 d ru m m a c h i n e ,  MS08 s e q u e n c e r ,  a n d  " M e m o r y -  
C u s s i o n "  d r u m  p a d s ) ,  b u t  a l s o  t h e  MG1212 t w e l v e -  
c h a n n e l  m i n i - r e c o r d i n g  s t u d i o  t h a t  co m b i n es  a  t r a n s 
p o r t  an d  m i x e r .  The t a p e  t r a n s p o r t  u s e s  1 / 2 ” t a p e  
c a r t r i d g e s  ( n o t  s t a n d a r d  VCR c a r t r i d g e s ,  h o w e v e r )  
an d  p r o v i d e s  14 t r a c k s .  Two o f  t h e s e  t r a c k s  a r e  
u sed  f o r  s y n c h r o n i z a t i o n  and c o n t r o l  p u r p o s e s ,  t h u s  
l e a v i n g  12 t r a c k s  f r e e  f o r  a u d i o  r e c o r d i n g .  The 
MG1212 i n c l u d e s  a u t o m a t i c  p u n c h - i n ,  m u t i n g ,  s e a r c h -  
t o - c u e ,  and s i m i l a r  f u n c t i o n s  ( a l t h o u g h  i t  d o e s  n o t  
u s e  a  s t a n d a r d  t i m e  c o d e  f o r m a t  s u c h  a s  SMPTE).  
P r i c e d  a t  a r ou nd  $7000,  A k a i ' s  l a t e s t  ma ch in e  s eems 
d e s i g n e d  t o  comp e t e  w i t h  t h e  new g e n e r a t i o n  o f  l o w -  
c o s t  16 t r a c k  r e c o r d e r s  by  o f f e r i n g  c o m p u t e r i z e d  
f u n c t i o n s  a t  l i t t l e  a d d i t i o n a l  c o s t .

Conclusions. As t h e  NAMM show d rew  t o  a  c l o s e ,  
s e v e r a l  t r e n d s  became c l e a r .  Wh i l e  e l e c t r o n i c  i n s 
t r u m e n t s  r e m a i n  e x t r e m e l y  p o p u l a r ,  a c o u s t i c  i n s t r u 
men t s  c o n t i n u e  t o  e v o l v e  and a r e  mak ing  somewhat  o f  
a  comeback.  A l s o ,  g u i t a r s  a r e  ba ck  i n  t h e  l i m e l i g h t  
a f t e r  b e i n g  e c l i p s e d  f o r  a few y e a r s  by a l l  t h e  new 
e l e c t r o n i c  d e v e lo p m e n t s .

Home r e c o r d i n g  h a s  y e t  t o  p e a k ,  a s  m o r e  an d  
more m u s i c i a n s  s e t t l e  i n  a t  home w i t h  t h e i r  f o u r  and 
e i g h t  t r a c k  ma ch in e s .  And MIDI i s  e x t r e m e l y  s i g n i 
f i c a n t ;  i t s  i n f l u e n c e  i s  s o  p e r v a s i v e  t h a t  m o s t  
m a n u f a c t u r e r s  a c c e p t  i t  n o t  a s  t h e  w av e  o f  t h e  
f u t u r e ,  b u t  t h e  wave o f  t o day .

F i n a l l y ,  c o m p u t e r s  w e r e  e v e r y w h e r e :  i n s i d e  
i n s t r u m e n t s ,  a s  s t a n d - a l o n e  u n i t s ,  a s  v e h i c l e s  f o r  
u s e f u l  mus i c  s o f t w a r e ,  a s  s e q u e n c e r s  f o r  MIDI e q u i p 
men t ,  and more.  I f  anyone  had  any  d o u b t s ,  t h i s  show 
p roved  t h a t  t h e  m a r r i a g e  o f  m u s i c  and c o m p u t e r s  i s  
g o in g  t o  l a s t  f o r  a t  l e a s t  a  w h i l e .

So t h a t ' s  i t  f o r  1984 .  I  c a n  h a r d l y  w a i t  t o  
s e e  w h a t ' s  g o in g  t o  amaze and d e l i g h t  u s  a t  t h e  n e x t  
show,  s c h e d u l e d  f o r  Anaheim i n  e a r l y  1985.

BILL NELSON...Continued
i t  i f  y o u ' r e  t w e n t y .  O b v i o u s l y  t h a t ' s  b u n k  an d  
r u b b i s h  a n d  s h o u l d  be  t h r o w n  o u t  t h e  w in d o w  r i g h t  
a w a y .  Not  b e c a u s e  I 'm  g e t t i n g  o l d  b u t  b e c a u s e  I ' v e  
n e v e r  f e l t  t h a t  way.  I f  you l o o k  a t  s e r i o u s  m u s i c ,  
a s  o p p o s e d  t o  f o l k  o r  p o p ,  m o s t  o f  t h e  b e s t  t h i n g s  
a r e  a c h i e v e d  i n  t h e  c o m p o s e r s '  m i d d l e - a g e .  Ob v ious 
l y  t h e r e  a r e  e x c e p t i o n s ,  b u t  t h e r e ' s  a m a t u r i n g  
p r o c e s s  t h a t  t a k e s  p l a c e  a n d  t h e  a r t  b e c o m e s  
s t r o n g e r  and more p o w e r f u l  w i t h  t h e  e x p e r i e n c e  be 
h i n d  t h e  y e a r s .
JD: Do you  h a v e  a n y  k e y b o a r d  t e c h n i q u e  t h a t  you
b r i n g  t o  t h e  s y n t h e s i z e r ?
BN: I  had no know led ge  o f  k ey b o a r d  p l a y i n g  w h a t s o 
e v e r  and eve n  now my k ey b o a r d  t e c h n i q u e  i s  m i n i m a l  
b e y o n d  b e l i e f .  B u t  I  c a n  g.et  o u t  o f  i t  w h a t  I  n e e d  
t o  make t h e  t h i n g  work.

The p o o r  g u y s  t h a t  a r e  p l a y i n g  f o r  me now a r e  
a l l  h i g h l y  r e g a r d e d  E n g l i s h  s e s s i o n  g u y s  a n d  good  
m u s i c i a n s  and I  g i v e  t hem t h e s e  q u i r k y  t h i n g s ,  l i k e  
p l a y i n g  a l i n e  100 t i m e s  and  t h e n  p l a y i n g  i t  a n o t h e r  
100 t i m e s  w i t h  j u s t  t h i s  one n o t e  change .  They t h i n k  
I  s h o u l d  g e t  a  s e q u e n c e r  an d  I  s a y ,  w e l l  I  c o u l d ,  
b u t  i t  s ounds  b e t t e r  when p e o p l e  p l a y  i t .  I t  sounds  
d i f f e r e n t .  So I ' v e  r e f u s e d  t h e  t e m p t a t i o n  t o  ho o k  
e v e r y t h i n g  up t o  an MC-4.
JD: You d o n ' t  u s e  any  s e q u e n c e r s  a t  a l l ?
BN: I ' v e  n e v e r  u sed  a s e q u e n c e r  a t  a l l  and a n y t h i n g
t h a t  s o u n d s  l i k e  a s e q u e n c e r ,  i s n ' t .  I t ' s  me a c 
t u a l l y  p l a y i n g  i t  o v e r  and o v e r  and o v e r  a g a i n .

( J o h n  D i l i b e r t o  i s  t h e  c o - p r o d u c e r  o f  T o t a l l y  
W i r e d , an  o n go in g  r a d i o  d o c u m e n t a ry  p rog ra m on e l e c 
t r o n i c  m u s i c .  The f i r s t  26 e p i s o d e s  o f  T o t a l l y  
Wired have  been  a i r e d  on N a t i o n a l  P u b l i c  Rad io  s t a 
t i o n s  t h r o u g h o u t  t h e  U.S.  T o t a l l y  W i r e d  Mar k  I I , 
w h i c h  w i l l  i n c l u d e  t h i s  B i l l  N e l s on  i n t e r v i e w ,  w i l l  
b e g i n  a i r i n g  i n  J a n u a r y  o f  1985.  Fo r  more i n f o r m a 
t i o n ,  w r i t e  t o  T o t a l l y  W i r e d ,  Box 5 4 2 6 ,  P h i l a d e l 
p h i a ,  PA 1 9 1 4 3 . )

Discography

Artist Album Label

B i l l  Ne l so n N o r t h e r n  Dream Smi l e
BeBop Deluxe Axe V ic t i m H a r v e s t

Fu tu r ama H a r v e s t
S u n b u r s t  F i n i s h H a r v e s t
Modern Music  
L iv e  I n  The A i r  Age 
( p l u s  l i v e  EP)

H a r v e s t

D r a s t i c  P l a s t i c H a r v e s t
B e s t  And The R e s t  (Do ub le )  
A ' s  and B ' s  ( c o m p i l a t i o n

H a r v e s t

o f  s i n g l e s ) H e r i t a g e
Red N o i se Sound on Sound H a r v e s t
B i l l  N e l s on Q u i t  Dreaming and Get  On

The Beam Mercu ry
Sound ing  The R i t u a l  Echo 
Das K a b i n e t t  ( t h e  c a b i n e t

Mercury

o f  Dr .  C a l i g a r i ) Coc t ea u
The Love T ha t  W h i r l s  
La B e l l e  e t  l a  B e t t e

Mercury

(B ea u ty  & t h e  B e a s t ) Mercu ry
Chimera
Savage  G e s t u r e s  Fo r

Mercury

Cha rm ' s  Sake Coc t ea u
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Practical Circuitry
The HI HAT & PERCUSSIVE VOICE

bviThomas Henry
I

I  hope  y ou r  s o l d e r i n g  i r o n  i s  
h o t  an d  y o u ' r e  a l l  s e t  t o  s t a r t  
b u i l d i n g ,  b e c a u s e  t h i s  t i m e  i n  
" P r a c t i c a l  C i r c u i t r y ” w e ’r e  g o i n g  
t o  d e v e l o p  a new c i r c u i t  w h ic h  i s  
s u r e  t o  a p p e a l  t o  l o t s  o f  u s e r s !  
You w i l l  r e c a l l  t h a t  h e r e  i n  t h e  
p a g e s  o f  Polyphony w e ’v e  a l r e a d y  
s e e n  how t o  s y n t h e s i z e  f a i r l y  n i c e  
s n a r e  d r u m  a n d  b a s s  d r u m  s o u n d s  
( s e e  my " S n a r e  P l u s  Drum V o i c e , "  
S e p t e m b e r / O c t o b e r  1982,  pp.  28-31  
an d  C r a i g  A n d e r t o n ’s " B u i l d  t h e  
H ip  B a s s  D ru m ,"  O c t o b e r  1 9 8 3 ,  f o r  
f u l l  d e t a i l s ) .  T h i s  t i m e  w e ’r e  
g o in g  t o  wra p  up t h e  drum k i t  w i t h  
t h e  a d d i t i o n  o f  a  h i - h a t  s y n t h e 
s i z i n g  c i r c u i t .  I n  f a c t ,  t h i s  
c i r c u i t  d oe s  q u i t e  a  b i t  more t h a n  
j u s t  h i - h a t  t y p e  so un ds ,  so I  have  
d u b b e d  i t  t h e  " H i - H a t  P l u s " !  I f  
y o u ' r e  l o o k i n g  f o r  a  new  d ru m  
s o u n d ,  c h e c k  t h i s  o n e  o u t ;  i t  
c r e a t e s  a  n u m b e r  o f  s o u n d s  u n a t 
t a i n a b l e  w i t h  s t a n d a r d  d r u m  
v o i c e s .

Now I ' m  n o t ' g o i n g  t o  c l a i m  
t h a t  t h e  H i - H a t  P l u s  e x a c t l y  d u 
p l i c a t e s  t h e  s o u n d  o f  a s t a n d a r d  
h i - h a t ,  b u t  i t  d o e s  s u g g e s t  t h e  
sound more c l o s e l y  t h a n  any  o t h e r  
a n a l o g  c i r c u i t  t h a t  I ' v e  h e a r d .  
I t  d o e s  t h i s  by  m a k i n g  a v a i l a b l e  
a n  " o p e n ” a n d  a " c l o s e d "  s o u n d ,  
t u n a b l e  " c l a n k "  an d  s e v e r a l  o t h e r  
e x o t i c  f e a t u r e s .  I t  c a n  be  t r i g 
g e r e d  by a  c o m p u t e r  o u t p u t  b u t  i s  
e q u a l l y  u s a b l e  w i t h  a  manua l  t r i g 
g e r i n g  s y s t e m .  A f o o t  p e d a l  c a n  
" o p e n "  a n d  " c l o s e ” t h e  " c y m b a l s "  
j u s t  l i k e  a  r e a l  h i - h a t .  I f  I  
h a v e n ' t  e n t i c e d  y o u  s u f f i c i e n t l y ,  
r e a d  on  a n d  s e e  w h a t  e l s e  t h i s  
u n u s u a l  drum c i r c u i t  h a s  t o  o f f e r .

To f u l l y  u n d e r s t a n d  how t h e  
H i - H a t  P l u s  w o r k s ,  we f i r s t  n e e d  
t o  g e t  some t e r m i n o l o g y  o u t  o f  t h e  
way .  Not  b e i n g  a  d r u m m e r ,  I  j u s t  
made up t h e  w ord s  b u t  t h e y  sh o u l d  
be  d e s c r i p t i v e  e n o u g h  t o  c o n v e y  
t h e  i d e a s .  A t r u e  h i - h a t  g e n e r 
a t e s  a t  l e a s t  t h r e e  d i s t i n c t  
sounds .  The f i r s t  i s  t h e  sound o f  
t h e  s t i c k  h i t t i n g  t h e  s u r f a c e  o f  
t h e  c y m b a l ;  I  c a l l  t h i s  t h e  " i m 
p a c t "  t o n e .  The m e t a l l i c  ch i m e  o f

t h e  c y m b a l s  ( a s  o p p o s e d  t o  t h e  
sound  o f  a drum body ,  f o r  ex am p le )  
f o l l o w s  i m m e d i a t e l y .  W e ' l l  c a l l  
t h i s  p a r a m e t e r  " c l a n k " .  F i n a l l y  
t h e r e  i s  t h e  s o u n d  o f  t h e  tw o  
c y m b a l s  b e a t i n g  a g a i n s t  e a c h  o t h e r  
and t h i s  w i l l  be c a l l e d  t h e  " c l a t 
t e r . "  O b v i o u s l y  t h e  c l a t t e r  w i l l  
s o u n d  d i f f e r e n t  d e p e n d i n g  on  
w h e t h e r  t h e  c y m b a l s  a r e  o p e n  o r  
s h u t  t i g h t l y  a g a i n s t  e a c h  o t h e r .  
To d i s t i n g u i s h  b e t w e e n  t h e s e  tw o  
c a s e s ,  w e ' l l  r e f e r  t o  t h e  c l a t t e r  
s o u n d s  a s  " o p e n "  a n d  " c l o s e d . "  
Wi th  t h e s e  n o t i o n s  u n d e r  c o n t r o l ,  
s e t ' s  s e e  w h a t  i t  t a k e s  t o  g e n e r 
a t e  a h i - h a t  sound e l e c t r o n i c a l l y .

Figure 1 s h o w s  a  b l o c k  d i a 
g r a m  f o r  t h e  H i - H a t  P l u s  c i r c u i t .  
I n  g e n e r a l  t e r m s ,  n o t e  t h a t  t h e r e  
a r e  t h r e e  s o u n d  s o u r c e s ;  o n e  
c r e a t e s  t h e  i m p a c t ,  a n o t h e r  t h e  
c l a n k  an d  t h e  l a s t  g e n e r a t e s  t h e  
c l a t t e r  s o u n d .  The  t h r e e  s o u n d s  
f e e d  t h e  m a s t e r  VCA, w h i c h  i s  
m o d u l a t e d  by  o n e  o f  t w o  p o s s i b l e  
e n v e l o p e s .  The e n v e l o p e  s e l e c t  
l o g i c  d e t e r m i n e s  w h e t h e r  t h e  en v e 
l o p e  s h o u l d  be  t h a t  o f  t h e  o p e n  
sound  o r  c l o s e d  sound.  I t  s e l e c t s  
t h e  p r o p e r  e n v e l o p e  g e n e r a t o r  by 
m e a n s  o f  a n  o p e n  t r i g g e r ,  c l o s e d  
t r i g g e r  o r  by  d e t e c t i n g  w h a t  t h e  
f o o t  p e d a l  i s  d o i n g  a t  p r e s e n t .  
I f  y o u ' r e  p l a y i n g  t h e  c i r c u i t  i n  
r e a l t i m e ,  f o r  i n s t a n c e ,  you would  
f e e d  a s e r i e s  o f  t r i g g e r s  t o  t h e  
o p e n  t r i g g e r  i n p u t ,  a n d  t h e n  d e 
p r e s s  t h e  p e d a l  (w h i ch  i s  n o t h i n g  
m o r e  t h a n  a n  SPST f o o t s w i t c h )  t o  
s e l e c t  t h e  c l o s e d  e n v e l o p e  g e n e r a 
t o r .  A l t e r n a t i v e l y ,  a  c o m p u t e r  
c o u l d  s e n d  e i t h e r  o p e n  o r  c l o s e d  
t r i g g e r s  t o  t h e  u n i t  a n d  t h e s e  
w o u l d  a u t o m a t i c a l l y  s e l e c t  t h e  
p r o p e r  e n v e l o p e .

L e t ' s  b a c k  up  a  b i t  an d  s e e  
how t h e  t h r e e  s o u n d s  a r e  g e n e r 
a t e d .  The i m p a c t  t o n e  g e n e r a t o r  
i s  i d e n t i c a l  t o  t h e  o n e  u s e d  i n  
t h e  " S n a r e  P l u s  Drum V o i c e "  ( s e e  
r e f e r e n c e  above ) .  Two p a r a m e t e r s  
a r e  a v a i l a b l e  f o r  t w i d d l i n g ,  t h e  
p i t c h  a n d  t h e  v o l u m e .  By a d j u s t 

i n g  t h e  i m p a c t  p i t c h  c o n t r o l  i t  i s  
p o s s i b l e  t o  go  f r o m  d u l l  t h u d s  t o  
b r i g h t  sna ps .

The c l a t t e r  i s  s y n t h e s i z e d  
w i t h  w h i t e  n o i s e  g e n e r a t e d  by  a 
p s e u d o - r a n d o m  n o i s e  g e n e r a t o r .  
The p i t c h  c o n t r o l  s e t s  t h e  c l o c k  
r a t e  an d  h e n c e  t h e  b a s i c  c e n t e r  
f r e q u e n c y  o f  t h e  n o i s e ,  w h i l e  t h e  
sweep c o n t r o l  a d j u s t s  t h e  d e p t h  o f  
e n v e l o p e  m o d u l a t i o n .  The e f f e c t  
i s  s i m i l a r  t o  a l o w p a s s  f i l t e r  
c l o s i n g  d o w n ,  a n d  i n  t e r m s  o f  a 
r e a l  h i - h a t ,  t h e  s o u n d  i s  n o t  
u n l i k e  t h a t  c r e a t e d  by  s h u t t i n g  
t h e  two cy mb a l s  a g a i n s t  one a n o t h 
e r .  The c l a t t e r  g e n e r a t o r  i s  f o l 
l o w e d  by a  m a n u a l l y  a d j u s t a b l e  
l o w p a s s  f i l t e r  and  vo lume  c o n t r o l .

The c l a n k  i s  c r e a t e d  by means 
o f  tw o  VCOs, w i t h  o n e  f r e q u e n c y  
m o d u l a t i n g  t h e  o t h e r  (FM).  The 
s o u n d  t h u s  g e n e r a t e d  i s  i n d e e d  
q u i t e  m e t a l l i c  i n  n a t u r e .  The 
p i t c h  1 c o n t r o l  a d j u s t s  t h e  f r e 
quency o f  t h e  t r i a n g l e  wave g e n e r 
a t o r ,  a n d  t h e  o u t p u t  o f  t h i s  d e 
v i c e  m o d u l a t e s  t h e  s q u a r e  wave  
g e n e r a t o r .  The p i t c h  2 c o n t r o l  
s e t s  t h e  c e n t e r  f r e q u e n c y  o f  t h e  
s q u a r e  w a v e .  By e x p e r i m e n t i n g  
w i t h  t h e  p i t c h  1 an d  p i t c h  2 c o n 
t r o l s  i t  i s  p o s s i b l e  t o  c r e a t e  a 
v a r i e t y  o f  c l a n g o r o u s  soun ds ,  f rom 
t h e  t i n k l e  o f  t h i n  s h a r d s  t o  t h e  
d u l l  r o a r  o f  b o i n g i n g  s h e e t s  o f  
m e t a l .  As a  b o n u s ,  S I  l e t s  you  
s w i t c h  t h e  m o d u l a t i o n  so t h a t  t h e  
s q u a r e  wav e  i s  c o n t r o l l e d  by  an  
e n v e l o p e  g e n e r a t o r ,  t h u s  c r e a t i n g  
u n e a r t h l y  upward  s w e e p i n g  s o u n d s .  
T h e  s w e e p  c o n t r o l  s e t s  t h e  
s t r e n g t h  o f  t h i s  e f f e c t .  F i n a l l y ,  
n o t i c e  how t h e  c l a n k  sound ha s  i t s  
own e n v e l o p e  g e n e r a t o r .  T h i s  a l 
l ow s  f o r  t h e  more r e a l i s t i c  e f f e c t  
o f  t h e  c l a n k  d y in g  away b e f o r e  t h e  
c l a t t e r  ( a s  i n  a r e a l  h i - h a t ) .

I f  t h e  b l o c k  d i a g r a m  m ak es  
s e n s e  t o  y o u ,  t h e n  i t ' s  t i m e  t o  
move  on  t o  t h e  a c t u a l  s c h e m a t i c .  
S in c e  t h i s  i s  a b ig  c i r c u i t ,  t h e r e  
s i m p l y  i s n ' t  s p a c e  t o  d i s c u s s  
e v e r y  l i t t l e  d e t a i l .  However ,  by 
r e f e r r i n g  b a c k  t o  t h e  b l o c k  d i a 
g r a m  f o r  t h e  " b i g  p i c t u r e , "  you
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FIGURE 1 BLOCK DIAGRAM: HI—HAT PLUS

sh o u l d  be a b l e  t o  keep  t h e  d e t a i l s  
i n  t h e i r  p r o p e r  p l a c e .  A l s o ,  yo u  
m i g h t  wan t  t o  ch ec k  o u t  "The Sna re  
P lu s  Drum Vo ice"  a r t i c l e  m en t i o n e d  
e a r l i e r ,  a s  t h i s  s h e d s  l i g h t  on  a 
number  o f  t h e  i d e a s  employed  h e r e .

R e f e r  t o  t h e  s c h e m a t i c  i n  
Figure 2. I C 5 ,  w h i c h  i s  o u r  o l d  
f r i e n d  t h e  3080  t r a n s c o n d u c t a n c e  
op-amp,  i s  p r e s s e d  i n t o  s e r v i c e  a s  
t h e  m a s t e r  VCA. N o t e  how t h r e e  
l i n e s  f e ed  i n t o  t h i s  c h i p  v i a  R41, 
R42 and R43; t h e s e  l i n e s  come f rom 
th e  c l a n k ,  c l a t t e r  and i m p a c t  t o n e  
g e n e r a t o r s ,  r e s p e c t i v e l y .  T h r e e  
p o t s ,  R27,  R28 an d  R29 ,  a l l o w  f o r  
s e t t i n g  t h e  d e s i r e d  r a t i o s  o f  
t h e s e  s o u n d s  b e f o r e  t h e  m i x  i s  
a m p l i t u d e  m o du l a t ed  by t h e  m a s t e r  
VCA.

The VCA i s  c o n t r o l l e d  by o ne  
o f  tw o  e n v e l o p e s  c h o s e n  by t h e  
e n v e l o p e  s e l e c t  l o g i c .  L e t ' s  s e e  
how t h i s  w o r k s .  J a c k s  J 1  an d  J 2  
s e n d  o p e n  an d  c l o s e  t r i g g e r s  t o  
t h e  u n i t .  Op-amps A1 and A2 shape  
t h e s e  up  i n t o  s t a n d a r d  1 m i l l i 
s e c o n d  p u l s e s  w h i c h  a r e  t h e n  f e d  
t o  t h e  l o g i c  c i r c u i t r y  c o n s i s t i n g  
o f  t h e  NOR g a t e s  an d  IC 3 ,  t h e  555 
t i m e r .  Now b e f o r e  you  s a y ,  " I ' v e  
s e e n  t h i s  a l l  b e f o r e , "  you  m i g h t  
want  t o  n o t e  t h a t  IC3 i s  n o t  b e in g  
u s e d  a s  a t i m e r !  I n  t h i s  c o n 
f i g u r a t i o n ,  i t  i s  s e t  up  a s  h i g h  
power  R-S f l i p - f l o p .  P in  2 i s  t h e  
s e t  i n p u t  w h i l e  p i n  6 p r o v i d e s  t h e  
r e s e t  f u n c t i o n .  P i n  3 i s  t h e  
o u t p u t .  Depending  on t h e  s t a t e  o f

t h e  o u t p u t ,  e i t h e r  D3 o r  D4 ( b u t  
n o t  b o t h )  i s  p u l l e d  t o  g r o u n d ,  
t h u s  p r o v i d i n g  a d i s c h a r g e  p a t h  
f o r  C l l  t h r o u g h  e i t h e r  R50 ( t h e  
o p e n  d e c a y  c o n t r o l )  o r  R51 ( t h e  
c l o s e d  d e c a y  c o n t r o l ) .  P u l l i n g  
t h i s  a l l  t o g e t h e r  t h e n ,  an  open o r  
c l o s e d  t r i g g e r  e i t h e r  s e t s  o r  
r e s e t s  t h e  R-S  f l i p - f l o p ,  a n d  i t s  
o u t p u t  s e l e c t s  one o f  two p o s s i b l e  
d i s c h a r g e  p a t h s .  H e n c e ,  we now 
h a v e  t h e  m e a n s  t o  c r e a t e  t h e  o p e n  
and  c l o s e d  sounds .  By t h e  way,  i t  
s h o u l d  be o b v io u s  t h a t  t h e  a t t a c k  
i s  f i x e d ,  a n d  i s  c r e a t e d  by  d u m p
i n g  a c h a r g e  o n t o  t h e  t i m i n g  c a p ,  
C l l ,  v i a  d i o d e  D5. N o t i c e  t h a t  D5 
p a s s e s  c u r r e n t  w hen  e i t h e r  t h e  
o p e n  o r  c l o s e d  t r i g g e r s  o c c u r .  
T h i s  g i v e s  a n  i n s t a n t a n e o u s  a t 
t a c k ;  i t  i s  t h e  d e c a y  w h i c h  i s  
a d j u s t a b l e  by R50 o r  R51.

P i n  4 o f  t h e  555 a c t s  a s  a 
m a s t e r  r e s e t  c o n t r o l .  I t  w i l l  
o v e r r i d e  w h a t e v e r  t h e  c h i p  i s  c u r 
r e n t l y  d o i n g  an d  p u l l  t h e  o u t p u t  
t o  g r o u n d ,  t h u s  c l o s i n g  t h e  h i -  
h a t .  An o r d i n a r y  SPST f o o t s w i t c h  
c a n  be  p l u g g e d  i n t o  j a c k  J 3  f o r  
p e d a l  c o n t r o l .

By t h e  w ay ,  tw o  LEDs g i v e  an  
i n d i c a t i o n  o f  w h i ch  d ec ay  c o n t r o l  
i s  c u r r e n t l y  s e l e c t e d .  D9 l i g h t s  
when  t h e  o p e n  d e c a y  c o n t r o l  I s  i n  
e f f e c t ,  w h i l e  DIO i n d i c a t e s  t h a t  
t h e  c l o s e d  d e c a y  c o n t r o l  i s  i n  
o p e r a t i o n .

I  r e a l l y  p u z z l e d  o v e r  t h i s  
e n v e l o p e  s e l e c t  scheme b e f o r e  a r 

r i v i n g  a t  a  s u i t a b l e  way t o  i m p l e 
m e n t  i t .  The  b i g  p r o b l e m  was  
c o m i n g  up w i t h  a n  R-S f l i p - f l o p  
w h i c h  c o u l d  s i n k  a  s u b s t a n t i a l  
amount  o f  c u r r e n t .  The 555 s h i n e s  
i n  t h i s  r e s p e c t ;  a n d  a t  t h e  s am e  
t i m e  p r o v i d e d  a l l  o f  t h e  n i c e t i e s  
l i k e  a  m a s t e r  r e s e t  ( p i n  4) and  an 
a u x i l i a r y  o u t p u t  ( p i n  7) f o r  t h e  
LED.

As m e n t io n ed  above ,  t h e  c u r 
r e n t l y  s e l e c t e d  e n v e l o p e  i s  d e 
v e lo p e d  a c r o s s  C l l ,  and t h e  e m i t 
t e r  f o l l o w e r  made  up  o f  Q5 an d  
a s s o c i a t e d  componen t s  b u f f e r s  t h e  
s i g n a l .  T h i s  e n v e l o p e  v o l t a g e  i s  
c o n v e r t e d  t o  a c u r r e n t  by Q7 wh ich  
t h e n  m o d u l a t e s  t h e  m a s t e r  VCA.

L e t ' s  now l o o k  a t  t h e  s o u n d  
s o u r c e s .  The i m p a c t  t o n e  i s  g e n 
e r a t e d  by t h e  VCO an d  e n v e l o p e  
g e n e r a t o r  w i t h i n  IC6,  t h e  SN76477. 
The m e t h o d  i n  w h i c h  t h i s  i s  d on e  
i s  i d e n t i c a l  t o  t h a t  e m p l o y e d  by 
"The S n a r e  P l u s  Drum V o i c e , "  so  
n o t  much m o r e  n e e d  be  s a i d  a b o u t  
i t  ( s e e  a b o v e ) .  R30  p r o v i d e s  
c o n t r o l  o f  t h e  i m p a c t  p i t c h .

The c l a t t e r  i s  c r e a t e d  by t h e  
p se ud o - r an do m n o i s e  s o u r c e  w i t h i n  
IC6.  N or m a l ly  a r e s i s t o r  f r om p i n  
4 t o  g r o u n d  s e t s  t h e  b a s i c  o p e r a 
t i n g  r a n g e  an d  h e n c e  t h e  " c o l o r "  
o f  t h e  s o u n d ,  b u t  t o  p r o v i d e  d y 
namic  c o n t r o l  o v e r  t h i s  p a r a m e t e r ,  
Q6 i s  s e t  up  a s  a  v a r i a b l e  r e s i s 
t o r .  N o t i c e  t h a t  t h e  b a s e  o f  Q6 
i s  m o d u l a t e d  by t h e  e n v e l o p e  ge n 
e r a t o r  v i a  R 5 9 .  T h i s ,  t h e n ,  
c r e a t e s  t h e  s w ee p in g  sound c h a r a c 
t e r i s t i c  o f  c y m b a l s  d y i n g  awa y .  
R55 s e t s  t h e  c e n t e r  p i t c h  o f  t h e  
n o i s e  w h i l e  R56 l e t s  you  d i a l  i n  
v a r y i n g  a m o u n t s  o f  s w e e p .  The 
o u t p u t  o f  t h e  n o i s e  g e n e r a t o r  t h en
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g o e s  t o  a  s i m p l e  o n e  p o l e  f i l t e r  
w i t h i n  IC 6 ,  a n d  R57 s e t s  t h e  c u t 
o f f  f r e q u e n c y .  The c l a t t e r  sound  
i s  f i n a l l y  t a p p e d  o f f  o f  C l ,  a t  
p i n  6 ,  a n d  b u f f e r e d  by A4 b e f o r e  
b e i n g  s e n t  t o  t h e  c l a t t e r  v o l u m e  
c o n t r o l ,  R28.

The c l a n k  sound i s  g e n e r a t e d  
by IC 7 ,  a s i m p l e r  t y p e  o f  c o m p l e x  
n o i s e  c h i p .  T h i s  u n i t  h a s  many 
c h a r a c t e r i s t i c s  i n  common w i t h  
IC 6 ,  b u t  i s  a v a i l a b l e  i n  an  e a s i -  
e r - t o - u s e  16 p i n  p a c k a g e .  R52 
a l l o w s  f o r  f r e q u e n c y  c o n t r o l  o f  
t h e  t r i a n g l e  wave g e n e r a t o r  w i t h i n  
IC7,  w h i l e  R53 s e t s  t h e  f r e q u e n c y  
o f  t h e  s q u a r e  w a v e  g e n e r a t o r .  
W i t h  S I  i n  t h e  FM p o s i t i o n ,  t h e  
t r i a n g l e  wave f r e q u e n c y  m o d u l a t e s  
t h e  s q u a r e  wave,  t h u s  g e n e r a t i n g  a 
v e r y  c o n v i n c i n g  m e t a l l i c  c l a n k .  
I f  SI i s  t h r o w n  t o  t h e  sweep p o s i 
t i o n ,  ho w ev e r ,  t h e  i n co m in g  e n v e 
lo p e  m o d u l a t e s  t h e  VCO f r e q u e n c y ,  
c r e a t i n g  a n  u p w a r d  s w e e p .  The 
d e p t h  o f  t h e  sweep  can  be s e t  w i t h  
R46. N o t i c e  t h a t  i n  t h i s  p o s i t i o n  
o f  S I ,  R52 h a s  no e f f e c t  s i n c e  t h e  
t r i a n g l e  wav e  g e n e r a t o r  h a s  b e e n  
d i s a b l e d .

IC7 c o n t a i n s  i t s  own VCA, and 
a v o l t a g e  o f  OV t o  +3.5V a t  p i n  3 
c o n t r o l s  t h e  g a i n .  A s i m p l e  en v e 
l o p e  g e n e r a t o r  c o m p r i s i n g  D6, R7, 
R54 an d  CIO c r e a t e s  t h e  d e s i r e d  
e n v e l o p e  a n d  t h i s  i s  b u f f e r e d  by 
Q3. The f i n a l  s i g n a l  i s  c h o p p e d  
down  by R15 an d  R l l  t o  t h e  r e 
q u i r e d  r a n g e  a n d  t h i s  t h e n  modu 
l a t e s  t h e  VCA w i t h i n  lC6 (and a l s o  
c r e a t e s  t h e  c l a n k  s w e e p  e f f e c t  
m e n t i o n e d  a b o v e ) .  A l l  i n  a l l ,  a 
v e r y  s i m p l e  a f f a i r  —  b u t  i t  doe s  
work  q u i t e  w e l l .

Both  IC6 and IC7 r e q u i r e  non
s t a n d a r d  s u p p l y  v o l t a g e s ,  b u t  f o r 
t u n a t e l y  t h e s e  c h i p s  c o n t a i n  t h e i r  
own i n t e r n a l  Z e n e r  d i o d e s .  RI 
d r o p s  t h e  s u p p l y  a c c o r d i n g l y  t o  
IC 6 ,  w h i l e  R2 p e r f o r m s  a s i m i l a r  
r o l e  f o r  IC7.  Hence ,  we have  been  
a b l e  t o  r e t a i n  o u r  n o r m a l  b i p o l a r  
power" s u p p l y  v o l t a g e  o f  +15 V o l t s .  
S i n c e  t h e r e  i s  a  l o t  o f  s w i t c h i n g  
an d  n o i s e  g o i n g  on  i n  t h i s  c i r 
c u i t ,  C17 t h r o u g h  C20 p r o v i d e  a 
h e f t y  amount  o f  d e c o u p l i n g .

W e l l ,  t h i s  p r e t t y  much c o v e r s  
t h e  o p e r a t i o n  o f  t h e  H i - H a t  P l u s ;
I ' l l  l e a v e  yo u  t o  p o n d e r  t h e  d e 
t a i l s .  Now, h o w e v e r ,  we n e e d  t o  
q u i c k l y  c o v e r  how t o  a c t u a l l y  
b u i l d  t h e  t h i n g .  W i t h  a c i r c u i t  
t h i s  b i g ,  t h e  e a s i e s t  way t o  go i s  
w i t h  a  p r i n t e d  c i r c u i t  b o a r d .  To 
s i m p l i f y  t h e  t a s k  o f  w h i p p i n g  a 
b o a r d  u p ,  Figure 3 s h o w s  a t e s t e d  
c i r c u i t  boa r d  d e s i g n ,  w h i l e  Figure 
4 p r e s e n t s  t h e  p a r t s  p l a c e m e n t  
g u i d e .  Figure 5 s h o w s  t h e  t r a n -
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IMPACT
PITCH

> lOK <£ 220K <£ 180K <' . 05

HI-HAT PLUS
CLATTER
FILTER resistors in ohms except where noted. “ 

capacitors in m-fd except where noted.
NOR gates are 1/4 IC4, 4001. 
op—amps are 1/2 4739.

Q  (circle) keys schematic to circuit board.
n o t e  t h e  p r o p e r  o r i e n t a t i o n  o f  p i n  
1 i n  a l l  c a s e s .  The c i r c u i t  boa r d  
r e q u i r e s  some j u m pe r s  ( d e n o t e d  by 
J ) ;  u se  e x c e s s  r e s i s t o r  c l i p p i n g s  
f o r  t h e s e .  F i n a l l y ,  be  c e r t a i n  
t h a t  you have  c o r r e c t l y  i n s t a l l e d  
t h e  t r a n s i s t o r s ,  an d  h a v e  n o t e d  
t h a t  Q1 t h r o u g h  Q6 a r e  a l l  NPNs

w h i l e  o n l y  Q7 i s  a PNP.
A f t e r  l o a d i n g  t h e  c i r c u i t  

b o a r d ,  p r e p a r e  a s u i t a b l e  f r o n t  
p a n e l  a nd  s e c u r e  t h e  b o a r d  t o  i t  
w i t h  s m a l l  a n g l e s  and //4 h a r d w a r e .  
Figure 6 s h o w s  a s u g g e s t e d  p a n e l  
l a y o u t  u s i n g  a s t a n d a r d  3 - 1 / 2 "  by 
1 9"  r a c k  p a n e l .  C o m p l e t e  t h e

w i r i n g  t o  t h e  p a n e l  an d  n o t e  t h a t  
t h e  c i r c l e d  l e t t e r s  on t h e  s chema
t i c  key  t h e  c i r c u i t  boa rd  f o r  t h i s  
o p e r a t i o n .  N o t i c e  t h a t  a p a d  
l a b e l e d  V+ i s  a v a i l a b l e  f o r  r u n 
n i n g  t o  t h e  tw o  LEDs. A l s o ,  one  
s u b t l e  p o i n t  i s  t h a t  R 3 0 ,  t h e  
i m p a c t  p i t c h  c o n t r o l ,  s h o u l d  be  
w i r e d  i n  " r e v e r s e " .  T h i s  i s  b e 
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c a u s e  t h e  VCO w i t h i n  t h e  SN76477 
g i v e s  d e c r e a s i n g  f r e q u e n c y  o u t p u t  
f o r  i n c r e a s i n g  c o n t r o l  v o l t a g e  
input. T h e r e f o r e ,  w h i l e  l o o k i n g  
at t h e  b a c k  o f  t h e  p o t  w i t h  t h e  
t e r m i n a l s  f a c i n g  d o w n w a r d ,  t h e  
l e f t m o s t  t e r m i n a l  i s  g r o u n d e d  
while t h e  r i g h t m o s t  i s  ho t .

C o n c e r n i n g  a v a i l a b i l i t y  o f  
the SN76477 a n d  t h e  S N 9 4 2 8 1 ,  
you'll be g l a d  t o  know t h a t  b o t h  
o f  these a r e  a v a i l a b l e  f r om Radio  
Shack, t h u s  p u t t i n g  t h e m  w i t h i n  
r e a c h  o f  j u s t  ab o u t  ev e r yo n e .  A l l  
o f  t h e  o t h e r  p a r t s  a r e  common and 
may be o b t a i n e d  f rom a v a r i e t y  o f  
m a i l  o r d e r  h ou se s .

F o r  t h e  f i n a l  h o o k u p ,  a p p l y  
+15V,  -15V an d  g r o u n d  t o  t h e  a p 
p r o p r i a t e  p a d s  on  t h e  c i r c u i t  
b o a r d  ( g r o u n d  i s  d e n o t e d  by "G").

A f t e r  c h e c k i n g  f o r  w i r i n g  e r r o r s ,  
p o w e r  t h e  c i r c u i t  up  an d  f e e d  i t  
s ome  t r i g g e r s .  I f  a l l  h a s  g o n e  
w e l l ,  y o u ' r e  on t h e  a i r !

I ' l l  t u r n  you  l o o s e  t o  p l a y  
w i t h  t h e  u n i t ,  b u t  b e f o r e  d o i n g  
so ,  l e t  me g i v e  you a b i t  o f  w a rn 
i n g .  T h i s  c i r c u i t  h a s  a  l a r g e  
n u m b e r  o f  p a r a m e t e r s  ( t r a n s l a t e :  
k n o b s ) ,  a nd  a s  a c o n s e q u e n c e  w i l l  
t a k e  s o m e  p r a c t i c e  t o  m a s t e r .  
Y o u ' l l  f i n d  t h a t  i t  i s  v e r y  e a s y  
t o  c r e a t e  some h id e o u s  e f f e c t s  by 
i m p r o p e r l y  a d j u s t i n g  t h e  c o n t r o l s .  
You r  g o a l ,  t h e n ,  i s  t o  f i n d  t h e  
go o d  e f f e c t s  a nd  k e e p  a l o g  o f  
y o u r  r e s u l t s .  L i k e  a n y  m u s i c a l  
i n s t r u m e n t ,  p r a c t i c e  i s  t h e  k e y !  
A f t e r  you  h a v e  d e t e r m i n e d  t h e  
b a s i c  s e t t i n g  w h i c h  g i v e s  a c o n 
v i n c i n g  h i - h a t  s o u n d ,  l e t  y o u r

m in d  a n d  e a r s  w a n d e r  t h r o u g h  t h e  
f o u r t e e n  ( c o u n t  t h e m ! )  c o n t r o l s  
and l o o k  f o r  new and e x c i t i n g  p e r 
c u s s i v e  e f f e c t s .  T h i s  i s  one  o f  
t h e  b i g g e s t  d ru m  c i r c u i t s  I ' v e  
e v e r  s e e n ,  w i t h  t h e  most  c o n t r o l s ,  
so  be p r e p a r e d  t o  spend  some t i m e  
w i t h  i t .  Bu t  I  t h i n k  y o u ' l l  f i n d  
t h a t  y o u r  t i m e  h a s  b e e n  w e l l  
s p e n t !

v?; ^  g- , , - - -  | t

SAVE BY BUILDING 
OUR RACK MOUNT 

STUDIO 
EQUIPMENT

QUADRAFUZ2 — four separate fre
quency bands of distortion are mixed 
for the smoothest fuzz you’ve.ever 
heard, no. 6720.......... $ 39.88
H Y P E R F L A N G E / C H O R U S  — the
cleanest, widest range, most versatile 
flanger anywhere at any price. • 
no. 6750................$149.95
VOCODER^—  unm atched p erfo r
mance in a versatile, low cost rack 
package, no. 6710......... $99.95
HAIRSPRINGS — user’s agree, short 
of studio plate systems, you won’t 
find a better reverb at any price.
no. 6740.......... $59.95

ADD $3 SHIPPING 
FOR EACH KIT ORDERED

Innovative, cost effective designs by 
Craig Anderton in easy to.assemble 
kits from:

orders and inquiries to*Deot.HY
1020 W. W ilsh ire  , Oklahom a City, OK 73116 • (405)843-9626

Ask for your free catalog. _____
CHARGE TO VISA OR MC TOLL-FREE

1 - 8 0 0 - 6 5 4 - 8 6 5 7  9ami q5pmcst mon-fri

F IG .3 CIRCUIT BOARD FOIL PATTERN 

HALF-SIZE DRAWINGS

FIG. 4  C IRCUIT BOARD COMPONENT LAYOUT
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1.5 1 1-5 | 1.5 | 1.5 | 1 
MASTER

75 1 1 
IMPACT

75 | 1.5 | 1 
CLATTER

75 | 1.5 | 1.5 1 1.1 
CLANK

'5 | 1.5

FIGURE 6 #  $  $
OPEN MASTER 

TRIGGER DECAY
oPITCH oo

PITCH CUTOFF
O O
PITCH 1 1.5

••(DO
TRIGGER PEDAL OPEN CLOSED

o
VOLUME

OO
DECAY VOLUME

Goo
PITCH 2 VOLUME SWEEP

• .
OUTPUT 1.0

o = POTENTIOMETER FRONT PANEL DESIGN: HI-HAT PLUS

All dimensions in inches.

Parts List

^  = SWITCH

®  = LED

Resistors (5% t o l e r a n c e ,  1 /4  Wa t t )

RI
R2
R3, R4
R5-R7 
R8-R11 
R 1 2 , RI 3 
R 1 4 , R15 
RI 6
R17,  R18 
RI 9
R20-R26
R27-R30
R31

330
560
820
l k
1.5k
2 .2 k
3 .3k
4 . 7k
5 .6k
8 . 2k
10k
10k a u d i o  po t  
12k

R32
R33-R38
R39-R45
R46
R47
R48
R49
R50-R57 
R58, R59

27k
39k
100k
100k l i n e a r  po t
120k
180k
220k
500k l i n e a r  po t  
2.2M

Capacitors (15 o r  more V o l t s )

Cl 0.001 uF m y la r
C2-C6 0.01 uF m y l a r
C7-C9 0.05 uF m y l a r
CIO 2.2 uF e l e c t r o l y t i c
C11-C16 4.7 uF e l e c t r o l y t i c
C17-C20 100 uF e l e c t r o l y t i c

Semiconductors
D1-D6 1N4148 o r  e q u i v a l e n t
D7, D8 1N4001
D9, D10 ‘ LED
Q1-Q6 2N3904 NPN
Q7 2N3906 PNP
IC1,  IC2 4739 d u a l  op-amp
IC3 555 t i m e r
IC4 4001 quad NOR g a t e
IC5 3080 OTA
IC6 SN76477 sound c h i p
IC7 SN94281 sound c h i p

Mechanical parts
J 1 - J 4 1 /4"  phone j a c k s
SI SPDT s w i t c h
Misc . LED h o l d e r s ,  w i r e ,  

s o l d e r ,  kn obs ,  f r o n t  
p a n e l ,  h a r d w a r e ,  e t c

rWhat’s New & Exciting 
About a Fuzz Sound?

QUADRAFUZZ
In an easy to assemble kit 

from PAIA
The Quadrafuzz, designed by Craig Anderton, is an entirely new 

and highly sophisticated type of fuzz. It splits the guitar signal into 
four specially equalized channels and fuzzes each one separately 
for a smooth, clean, sustaining sound with minimum harshness. In
cludes separate level and resonance controls for each channel, 
two pole tunable low pass filter, loop send and receive jacks, tap
ped channel audio outputs, line or low level operation and electron
ic switching with status indicator. If you’ve been looking for a new 
and exciting fuzz sound.... here it is! Requires external supply from 
±5 to ±20 volts. Featured in the June 1984 issue of Guitar Player 
Magazine.
No. 6720 Quadrafuzz k it .....................................$39.88 (3 lbs)

CHARGE TO VISA OR MC TOLL- FREE
1 - 8 0 0  6 5 4 - 8 6 5 7  9 a m i o s p m c s t  m O n  f r i

l
Direct Mail orders and inquiries to:
1020 W. Wilshire Blvd., Oklahoma City, OK 731 le - (405)843

RkiA  Electronics, Inc
I’Ofyphony —

143^626^1

BY PROFESSIONAL DEMAND
DDC O F F E R S  FREE A D V I C E ,  P E R SO NA L  S ERVI CE  
A N D  O N E - D A Y  SHIPPING OF T H E  F IN E ST  MUSI C  
A N D  S O UN D E Q U I P M E N T  A V A I L A B L E  A N Y W H E R E :

© C rO L U n  Lraynor
K0RG polyfuston

___ _ (M X P )  3*1

ffC)© ^ W  o D i M a r 1̂

~  LU R E M Omi=«CXD M©YAMAHA
C R U  AdT A R  OtH-riirim _ iji/^igi  ̂ m 
m =fgm=i=a [whirlwind 1
pRophiet RO iO ft

CSC s ,
m tersound

P L E A S E  C A L L  OR W R I T E  FOR P R I C E S  & O R D E R I N G  
I N F O R M A T I O N  -  Y O U ' L L  BE G L A D  Y O U  D I D 1

DDC D ICKSTEIN  D IS T R IB U T IN G  COMPANY 
1120 Q U IN C Y  PPY- S C RA NTO N, PA 18510 
PHONE O RDERS W E LCOME 17 1 7 I 344 7469
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64 SOUNDS, Part 2
by: James A. Lisowsk

( E d i t o r ' s  n o t e :  L a s t  i s s u e ,  J am es  
p r e s e n t e d  i n t r o d u c t o r y  m a t e r i a l  on 
t h e  Co mmodore  64 an d  on p r o g r a m 
m in g  t h e  C-64  f o r  s o u n d .  I n  t h i s  
i n s t a l l m e n t ,  he d e s c r i b e s  a " s o f t 
w a r e  b r e a d b o a r d "  f o r  t e s t i n g  o u t  
sounds  i n  a more t h o r o u g h  manner .  
The c o n c l u d i n g  i n s t a l l m e n t ,  s c h e 
d u l e d  f o r  n e x t  i s s u e ,  p r e s e n t s  a 
n u m b e r  o f  u s e f u l  m i n i - p r o g r a m s  
(m e t ronome ,  g u i t a r  t u n e r ,  e x t e r n a l  
a u d i o  f i l t e r ,  e t c . ) .

*  *

Now i t ' s  t i m e  t o  e x p l o r e  some 
o f  t h e  Co mmodore  6 4 ' s  s o u n d  o p 
t i o n s  w i t h  SOUND TEST. Load  INIT  
( d e s c r i b e d  l a s t  mon th ) ,  t h e n  t y p e  
t h e  r e s t  o f  t h e  SOUND TEST p rog r am 
l i s t i n g  (Figure 1) s o  t h a t  b o t h  
a r e  c o m b i n e d  i n t o  on e  l a r g e  p r o 
g r a m .  D o u b l e - c h e c k  y o u r  t y p i n g ,  
t h e n  s a v e  b e f o r e  r u n n i n g  t h e  p r o 
gram.  (Note :  T h i s  comb ined  p r o 
gram was  f i r s t  l i s t e d  i n  P a r t  1 a s  
" F i g  2 ( c o n t ) "  f o r  t h o s e  who  
w a n t e d  t o  g e t  a  h e a d  s t a r t  on  
e n t e r i n g  t h e  p r o g r a m .  I t  i s  r e 
p r i n t e d  f o r  y o u r  c o n v e n i e n c e  a s  
Figure 1 i  n t h i s  i n s t a l l m e n t . )  
Once t h e  p r o g r a m  h a s  b e e n  s a v e d ,  
RUN i t .

One q u i c k  n o t e :  E a s y - t o - u s e  
p r o g r am s  a r e  hard to design! Be
c a u s e  o f  a l l  o f  t h e  " t r i c k s "  i n 
v o lv e d  i n  t h i s  p a r t i c u l a r  g e n e r a l  
u s e  p r o g r a m ,  i t  i s  t h e  h a r d e s t  
p r o g r a m  o f  t h e  l o t  t o  u n d e r s t a n d .  
I f  some  o f  t h i s  l o o k s  c o n f u s i n g ,  
j u s t  r e ad  t h r o u g h  i t  and c o n t i n u e  
on - -  t h e  r e m a i n i n g  p r o g r a m s  a r e  
much e a s i e r .

H e r e ' s  w h a t  h a p p e n s  i n  SOUND 
TEST: L i n e  0 i s  a  p r o g r a m  t i t l e  
REMark t h a t  i d e n t i f i e s  t h e  p r o 
gram.  Next  comes  t h e  INIT s e c t i o n  
( c o v e r e d  i n  d e t a i l  l a s t  i s s u e ) .  
The TV s p e a k e r  s h o u l d  c l i c k  a s  
INIT do es  i t s  work.  Next  t h e  r e s t  
o f  t h e  p r og r am  i s  e x e c u t e d ,  s t a r t 
i n g  w i t h  some p r i n t e d  i n s t r u c t i o n s  
t h a t  h e l p  t h e  u s e r  o p e r a t e  t h e

p rog ram.  L ine  300 POKEs t h e  v id e o  
s c r e e n  b a c k g r o u n d  a n d  b o r d e r  
c o l o r s  t o  a n  e a s y  o n  t h e  e y e s  
GRAY. L i n e  310  D I M e n s i o n s  ( d e 
f i n e s  t h e  p rog r am V a r i a b l e s  WV and 
WS t o  be  t a b l e s  o f  3 v a l u e s  t h a t  
w i l l  be  u s e d  l a t e r  on t o  h o l d  
Waveform and Waveform S u s t a i n  num
b e r s ) .  L i n e s  320  t o  370  PRINT 
som e  i n s t r u c t i o n s  on  t h e  v i d e o

s c r e e n ;  w h a t e v e r  a p p e a r s  i n - b e 
t w e e n  t h e  q u o t e  m a r k s  ( " )  i s  
p r i n t e d .  L ine  320 s t a r t s  o f f  w i t h  
two s p e c i a l  c h a r a c t e r s :  a  " c l e a r  
t h e  v id e o  s c r e e n  and s t a r t  p r i n t 
i n g  a t  t h e  t o p "  (SC i n  b r a c e s )  an d  
a " p r i n t  t h e  f o l l o w i n g  l i n e s  o f  
t e x t  i n  DARK GRAY ( b l a c k )  c o l o r "  
(G1 i n  b r a c e s )  c h a r a c t e r .  See t h e  
t a b l e  o f  s p e c i a l  c h a r a c t e r s  t o

Special Characters Used in Program Listings
Type this

Hold SHIFT, press CLR HOME 
Hold Commodore Logo key, press 4 
Press CRSR Down Arrow key 
Press CLR HOME key

Name Code

Screen Cl ear <SC>
Gray •CGI >
Cursor Down CCD>
Home Cursor CHM>

SOUND TEST
O REM SOUND TEST V3 <C)1983 JAL SOFTWARE
200 AU=54272:F1=AU+11F2=AU+8:F3=AU+15
210 T1=54276:T2=542S3:T3=54290:AA=AU
212 PI=54297:P3=P1+1:B 1=56321iBD=53280
215 FORII=AUT0S4300:POKEI1,0:NEXTII:POKEAU+24,15
220 READAV:IFAV>— 1THENP0KEAA,AV:AA=AA+1:B0T0220
229 REM FL FH PL PH W AD SR
230 DATA 000,000,000,000,000,000,000 
235 DATA 000,000,000,000,000,000,000 
240 DATA 000,000,000,000,000,000,000,-1 
300 POKEBD+1,15:PQKEBD,15
310 DIM WV(3),WS(3)
320 PRINT"(SC>CGI>SOUND TEST V3 JAL SOFTWARE"
330 PRINT:PRINT“SET UP SOUND DATA THEN"
340 PRINT"PRESS SPACEBAR TO TRIGGER THE SOUND"
350 PRINT“OR“:PRINT"PRESS RETURN TO END"
360 PRINT"THEN USE SCREEN EDITING TO MAKE NEW"
370 PRINT"CHANGES AND RE-RUN"
380 RESTORE:FORI=1T03
390 FORI1=1T07:READV:IFII=5THENWV(I)=V 
395 IF11=7THENWS(I)=WV(I) -M V >0)
400 NEXT II,I
410 EF= (WS (1) +WS (2) +WS (3) < >0)
500 GETIN*:IFIN*=""THEN500
510 IFIN*=CHR*(13)THENPRINT"CSC> CCD>CCD> CCD> CCD> CCD> CCD>
CCD>RUN“:PRINT"CHM>";:LIST229-240
515 POKET1,0:P0KET2,O:P0KET3,O
520 POKET1,WV(1):P0KET2,WV(2):P0KET3,WV(3)
525 IFNOT<SF)THENFORD=1T0500:NEXTD
530 POKET1,WS(1):P0KET2,WS(2):P0KET3,WS(3)
540 G0T0500
READY.
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f i n d  o u t  wh ich  k e y s t r o k e s  p rod uce  
t h e s e  c h a r a c t e r s .  L i n e  300  an d  
t h e  s p e c i a l  c h a r a c t e r s  i n  L ine  320 
a r e  o p t i o n a l  b u t  h e l p  i n s u r e  t h a t  
t h e  i n s t r u c t i o n s  w i l l  be l e g i b l e .  
T h e  i n s t r u c t i o n s  t e l l  y o u  t o  
change t h e  DATA v a l u e s  i n  t h e  INIT 
s e c t i o n  t o  c r e a t e  t h e  d e s i r e d  
sound e f f e c t ;  and u n l i k e  t h e  o t h e r  
p r o g r a m s ,  yo u  m u s t  a l s o  s e t  a 
W av e f o r m  V a l u e  i n  t h e  DATA. You 
c a n  c h a n g e  t h e  DATA s t a t e m e n t s  
b e f o r e  o r  a f t e r  you  r u n  t h e  SOUND 
TEST p rog ram.

C o n t i n u in g  w i t h  t h e  l i n e - b y 
l i n e  e x p l a n a t i o n ,  L i n e  380  RE
STORES t h e  DATA s t a t e m e n t s  so t h a t  
t h e  v a l u e s  w i l l  b e g i n  f r o m  t h e  
f i r s t  v a l u e ,  t h e n  s t a r t s  a FOR 
NEXT lo o p  w i t h  t h e  v a r i a b l e  I  t h a t  
w i l l  p e r f o r m  t h e  f o l l o w i n g  s t a t e 
men t s  (up t o  t h e  Next  I I ,  I  s t a t e 
m e n t )  t h r e e  t i m e s .  L i n e  3 9 0  
s t a r t s  a n o t h e r  FOR NEXT lo o p  w i t h  
t h e  v a r i a b l e  I I  a n d  t h i s  l o o p  
r e p e a t s  t h e  f o l l o w i n g  s t a t e m e n t s  
( u p  t o  t h e  NEXT I I ,  I )  s e v e n  
t i m e s .  The s t a t e m e n t s  t h a t  a r e  
d o n e  o v e r  a n d  o v e r  a g a i n  a r e  t h e  
READ an d  IF  THEN s t a t e m e n t s .  I n  
b r i e f ,  L i n e s  390  t h r o u g h  40 0  READ 
t h r o u g h  t h e  INIT  DATA s t a t e m e n t s  
an d  e x t r a c t  t h e  W a v e fo r m  v a l u e s ,  
p l a c i n g  t h e m  i n  v a r i a b l e s  WV(1),  
WV(2) a n d  WV(3) f o r  l a t e r  u s e  i n  
t r i g g e r i n g  t h e  v o i c e s .  L i n e  395 
e x t r a c t s  t h e  S u s t a i n / R e l e a s e  
v a l u e s  an d  u s e s  t h e  v a l u e  o f  a 
Log ic  c o n d i t i o n  (V>0) t o  d e t e r m i n e  
w h e th e r  t h e  sound sh o u l d  be t u r n e d  
o f f  w i t h  z e r o  o r  R e l e a s e d  (b y  
r e s e t t i n g  t h e  GATE b i t ) .  I t  t h e n  
s t o r e s  t h e  r e s u l t s  i n  t h e  WS t a 
b l e .  L i n e  410  u s e s  m o r e  l o g i c  t o  
s e t  a S u s t a i n  i n d i c a t o r  (SF )  f o r  
l a t e r  u s e  i f  a n y  S u s t a i n  o r  Re 
l e a s e  v a l u e s  w e r e  c a l l e d  f o r .  
(S e e  y o u r  c o m p u t e r  m a n u a l  t o  s e e  
how t h e  l o g i c  e x p r e s s i o n s  u s e d  
h e r e  a r e  e v a l u a t e d  a s  n u m b e r s . )  
L i n e  500  GETs o n e  c h a r a c t e r  f r o m  
t h e  k e y b o a r d ,  w i t h o u t  p r o m p t i n g ,  
a n d  s t o r e s  i t  i n  s t r i n g  v a r i a b l e  
I N $ .  I F  n o  k e y s  h a v e  b e e n  
p r e s s e d ,  a  n u l l  s t r i n g  ( e m p t y  o f  
c o n t e n t s )  r e s u l t s  and t h e  IF com
p a r i s o n  o f  IN$ t o  "" ( t w o  q u o t e s  
w i t h  no b l a n k  sp ac e  o r  o t h e r  c h a r 
a c t e r  i n - b e t w e e n  t h e m )  i s  TRUE. 
The THEN p a r t  o f  t h e  s t a t e m e n t  
d i r e c t s  p rog r am e x e c u t i o n  ba ck  t o  
t h e  s t a r t  o f  L i n e  5 0 0 ,  t o  GET an d  
t e s t  a g a i n .  T h i s  i s  a s i m p l e  
" k e y b o a r d  s c a n "  r o u t i n e  t h a t  j u s t  
k e e p s  l o o p i n g  on  t h e  s a m e  l i n e  
(500)  u n t i l  some key  i s  p r e s s e d  on 
t h e  k e y b o a r d .  When  a k e y  i_s 
p r e s s e d ,  t h e  IF  s t a t e m e n t  t e s t s  
FALSE an d  t h e  n e x t  L i n e  ( 5 1 0 )  i s  
e x e c u t e d .  L i n e  510  c h e c k s  t o  s e e  
IF t h e  c h a r a c t e r  s t o r e d  i n  t h e  IN$

I\>fy|)liony —

i s  e q u a l  t o  t h e  v a l u e  o f  t h e  
S t r i n g  F u n c t i o n  CHR$(13),  wh ich  i s  
t h e  v a l u e  y o u  g e t  w hen  y o u  p r e s s  
t h e  RETURN key.  I f  RETURN was t h e  
k e y  t h a t  w as  t y p e d ,  t h e  IF  c o n d i 
t i o n  i s  TRUE an d  so  t h e  s t a t e m e n t  
f o l l o w i n g  THEN i s  e x e c u t e d .  I n  
t h i s  c a s e  s o m e th i n g  f a n cy  h ap pen s :  
A PRINT s t a t e m e n t  c l e a r s  t h e  v id e o  
s c r e e n ,  mo v es  down s e v e r a l  l i n e s  
f r o m  t h e  t o p ,  p r i n t s  t h e  w ord  
"RUN", mo v es  b a c k  t o  t h e  t o p  o f  
t h e  s c r e e n ,  L I S T s  l i n e s  2 2 9  
t h r o u g h  240 ( t h e  DATA s t a t e m e n t s ) ,  
an d  t h e n  t h e  p r o g r a m  s t o p s .  I ' l l  
c o v e r  w h a t  t o  do  n e x t  i n  a b i t ,  
b u t  f i r s t ,  l e t ' s  a s s u m e  t h a t  when  
t h e  p rog ra m f l o w  r e a c h e d  L ine  510,  
t h e  key  t h a t  was t y p ed  was n o t  t h e  
RETURN key  — p e r h a p s  t h e  s p a c e b a r  
was  p r e s s e d .  I n  t h i s  c a s e ,  t h e  IF 
c o n d i t i o n  on L ine  510 p r o v e s  FALSE 
an d  t h e  p r o g r a m  f l o w  g o e s  on  t o  
LINE 515.  L ine  515 d oes  s o m e t h i n g  
s i m p l e :  I t  POKES a l l  t h r e e  SID 
v o i c e  Ga te  T r i g g e r  r e g i s t e r s  w i t h  
z e r o e s  ( t h e  v o i c e s  a r e  t u r n e d  
OFF).  L i n e  520  i s  n e x t  an d  i t  
POKES T r i g g e r  1 w i t h  W a v e fo r m  1 
( i n c l u d i n g  a  GATE b i t ) ,  T r i g g e r  2 
w i t h  Wave 2 ,  e t c .  The  t h r e e  SID 
v o i c e s  make  t h e i r  s o u n d s  a t  t h i s  
p o i n t .  L i n e  5 2 5  c h e c k s  i f  SF 
s i g n a l s  t h e  p r e s e n c e  o f  a S u s t a i n  
v a l u e .  _If SF r e p r e s e n t s  a  FALSE 
l o g i c  c o n d i t i o n ,  t h e n  a s t r a n g e -  
l o o k i n g  FOR NEXT l o o p  s e e m i n g l y  
d o e s  n o t h i n g  500  t i m e s .  S i n c e  i t  
t a k e s  some t i m e  f o r  BASIC t o  e x e 
c u t e  t h i s  l o o p  5 0 0  t i m e s ,  we 
c r e a t e  a t i m e  d e l a y  p e r i o d  f o r  
S u s t a i n .  W h e n  L i n e  5 3 0  i s  
r e a c h e d ,  t h e  V o i c e s  a r e  r e l e a s e d  
by  POKEing t h e m  w i t h  t h e i r  w a v e 
f o r m  v a l u e s  m i n u s  t h e  GATE b i t  
( t h e  WS v a l u e s ) .  F i n a l l y ,  t h e  
GOTO on L ine  540 s e n d s  t h e  p rog r am 
e x e c u t i o n  b a c k  t o  L i n e  500  f o r  
a n o t h e r  r o u n d  o f  " c h e c k  t h e  k e y 
b o a r d . "

Now, back  t o  t h e  c a s e  o f  wha t  
h a p p e n s  w hen  yo u  do h i t  RETURN. 
The C-64 h a s  a v e r y  u s e f u l  f e a t u r e  
c a l l e d  " S c r e e n  E d i t i n g "  i n  w h i c h  
t h e  p rog r amm er  can  move t h e  c u r s o r  
( a  f l a s h i n g  b o x  t h a t  i n d i c a t e s  
w h e r e  t h e  n e x t  c h a r a c t e r  w i l l  be  
p r i n t e d  on  t h e  v i d e o  s c r e e n )  a n y 
w h e r e  on s c r e e n ,  make  c h a n g e s  t o  
any  p rog ra m l i n e ,  and r e - e n t e r  t h e  
l i n e  w i t h o u t  h a v i n g  t o  a c t u a l l y  
r e - t y p e  any  o f  t h e  u n a l t e r e d  s e c 
t i o n s .  As m e n t i o n e d  e a r l i e r ,  i n  
t h i s  p r o g r a m  p r e s s i n g  RETURN 
p r i n t s  RUN, L IS T s  t h e  DATA l i n e s ,  
an d  e n d s .  The u s e r  c a n  t h e n  u s e  
s c r e e n  e d i t i n g  t o  a l t e r  t h e  DATA 
v a l u e s  t o  c h a n g e  t h e  s o u n d  e f 
f e c t s ,  t h e n  p r e s s  RETURN t o  e n t e r
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re-view
b u t  t h e i r  DMX s e e m s  t o  h a v e  a 
s h o r t .  God l o v e  t h e m ,  i t ' s  j u s t  
a s  i n v i g o r a t i n g  a s  t h e i r  l a s t  one 
(Aug  ' 8 3 ) ,  a c o l d  s h o w e r  w i t h  
e l e c t r o d e s .  Zow!*

S t e p s  Ahead Steps Ahead ( E l e k t r a  
M u s i c i a n  60168 -1 ) ;  Modern Times 
( E l e k t r a  M u s i c i a n  60351 -1 ) .  L ike  
W e a t h e r  R e p o r t  ( w h e n c e  c o m e t h  
d r u m m e r  P e t e r  E r s k i n e ) ,  S.A.  
p r o v e s  t h a t  j a z z  c a n  be  v e r y  u p -  
t o - t h e - m i n u t e ,  r e p l e t e  w i t h  modern 
t i m e  s i g n a t u r e s ,  o p e n  s t r u c t u r e s  
and t h e  l a t e s t  i n  d i g i t a l  t e c h n o 
l o g y .  The new  r e c o r d  i s  t h e  mo re  
e l e c t r o n i c  o f  t h e  two.

M i c h a e l  McNabb Computer Music 
( 1 7 5 0  A r c h  1 8 0 0 ) .  U s i n g  t h e  f a 
c i l i t i e s  a t  S t a n f o r d  U n i v e r s i t y ,  
McNabb t u r n s  f a m i l i a r  i n s t r u m e n t s  
and  v o i c e s  i n t o  d e l i c i o u s  d i g i t a l  
d r o n e s ,  an d  b a c k  a g a i n .  I t  was  
dumped d i r e c t l y  f r o m  c o m p u t e r  t o  
m a s t e r  d i s c ,  sh o w c a s i n g  t h e  c l a r 
i t y  a nd  d y n a m i c  r a n g e  o f  f u l l -  
d i g i t a l  p r o d u c t i o n . *

P o l k a h o l i c s  Polkaholics (EP,  
U t i l i t y  G r a d e  R e c o r d s ) .  D e s p i t e  
b e i n g  n o t  e n t i r e l y  s e r i o u s  a b o u t  
i t ,  t h e  P o l k s  p l a y  r e a l  m u s i c .  
Seven jumpy,  o f f - b a l a n c e  songs  t oo  
w e l l  e x e c u t e d  t o  d i s m i s s  o f f h a n d . *

E m i l y  I've Got a Steel Bar In My
Head (MDM-10,  c a s s e t t e ) .  D a r k ,  
s l i g h t l y  s c a r e y  t u n e s  w i t h  rhy thm 
b o x ,  p r o b a b l y  K org  s y n t h e s i z e r s ,  
a nd  i n d e c i p h e r a b l e  n i h i l i s t  l y 
r i c s .  I t ' s  l o - t e c h  ( P o r t a s t u d i o )  
b u t  i m a g i n a t i v e  a n d  e a r n e s t .  
$6.00 f rom E m i l y  F a r yn a ,  Mo=Da=Mu, 
3 7 4 - 8 1 0  Wes t  B r o a d w a y ,  Vancouver  
B r i t i s h  Columbia  V5Z 1J8.

E x e c u t i v e  S l a c k s  Executive Slacks 
(Red 0 0 5 ,  EP) .  T h i s  o n e  i s n ' t .  I  
t h i n k  a r e v i e w  s h o u l d  t e l l  yo u  up 
f r o n t  w h e t h e r  t h e  r e c o r d  i s  good  
o r  n o t .  These  guys  n e v e r  g o t  p a s t  
p i c k i n g  a name.*

Ra lph  Towner  Blue Sun (ECM 23788 -  
1 ) .  M e d i t a t i v e  j a z z  f r o m  o n e  o f  
t h e  g r e a t  p a i n t e r s  o f  s o u n d .  
A c o u s t i c  g u i t a r  a n d  p i a n o  a r e  
j o i n e d  f o r  t h e  f i r s t  t i m e  by P r o 
p h e t  5 c o l o r s .

M i c h e l  R e d o l f i  Sonic Waters ( h a t  
ART 2 0 0 2 ) .  M u s i c  f o r  u n d e r w a t e r  
—  o n e  d i s c  d r y  a n d  o n e  a c t u a l l y  
r e c o r d e d  s u b m e r g e d .  A c a d e m i c
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Remotely MIDI
PART II

By: K irk A u stin

( E d i t o r ' s  No te :  I n  t h e  A p r i l  
1984  P o l y p h o n y , K i r k  c o v e r e d  t h e  
h a r d w a r e  f o r  a r e m o t e  MIDI k e y 
bo a rd  c o n t r o l l e r .  T h i s  s i m p l e  b u t  
e x t r e m e l y  u s e f u l  p r o j e c t  g e n e r a t e s  
t h e  MIDI s i g n a l s  n e c e s s a r y  t o  
d r i v e  MIDI c o n t r o l l e d  e q u i p m e n t  
such a s  t h e  P ro p h e t - 6 0 0 .  Fo r  more 
i n f o r m a t i o n  on  w h a t ' s  h a p p e n i n g  
w i t h  MIDI ,  s e e  t h e  r e l a t e d  s t o r y  
"On L o c a t i o n  —  Summer 1984 NAMM" 
i n  t h i s  i s s u e .  (F o r  p a r t s  k i t  
o r d e r i n g  i n f o r m a t i o n ,  s e e  t h e  end 
o f  t h i s  a r t i c l e . )

Figure 1

I n  t h i s  c o n c l u d i n g  i n s t a l l 
m e n t  o f  " R e m o t e l y  MI DI" ,  w e ' r e  
g o in g  t o  c o n c e n t r a t e  on t h e  s o f t 
w a r e .  F i r s t ,  t h o u g h ,  I  h a v e  t o  
p o i n t  o u t  som e  h a r d w a r e  c h a n g e s  
f r o m  t h e  l a s t  a r t i c l e .  To a d j u s t -  
t h e  f u l l  s c a l e  r e a d i n g  o f  t h e  
ADC0804 t o  make  t h e  p i t c h  w h e e l  
w o r k  b e t t e r ,  we h a v e  t o  a d d  a 
c o u p l e  o f  v o l t a g e  d i v i d e r s  ( s e e  
Figure 1). T h i s  g i v e s  a s l i g h t  
dead  a r e a  a t  e a c h  end o f  t h e  p o t ' s

t r a v e l ,  an d  a l s o  l e t s  u s  s e t  t h e  
p o s i t i o n  o f  t h e  c e n t e r  b a n d  t o  
m a t c h  t h e  d e t e n t  on  t h e  p o t .  A l 
s o ,  I ' v e  d e c i d e d  t o  u s e  P o r t  D f o r  
t h e  f u n c t i o n  s w i t c h e s ,  an d  s i n c e  
n o b o d y  s e e m s  t o  make  a  s e q u e n c e r  
t h a t  w i l l  a c c e p t  MIDI c om m an d s  
y e t ,  I ' v e  d e s i g n e d  t h e  s w i t c h e s  t o  
a l l o w  e i g h t  d i f f e r e n t  p ro g r am  s e 
l e c t i o n s  f rom t h e  r e m o t e  key b o a rd .  
R e f e r r i n g  t o  F i g u r e  2 ,  t h i s  r e 
q u i r e s  a d d i n g  e i g h t  4 . 7K p u l l u p  
r e s i s t o r s  t o  t h e  p o r t  D l i n e s ,  
w h ic h  a r e  t h e n  w i r e d  t o  e i g h t  SPST 
p u s h b u t t o n s .  The r e m a i n i n g  s w i t c h  
c o n t a c t s  c o n n e c t  t o  g round .

L i n e  PA7 i s  a l s o  w i r e d  t o  an  
SPST p u s h b u t t o n  i n  a  s i m i l a r  man
n e r .  On p o w e r - u p ,  t h e  s o f t w a r e

a l l o w s  t h e  P o r t  D p u s h b u t t o n s  
( w h i c h  I  c a l l  "SELECT” p u s h b u t 
t o n s )  t o  s w i t c h  b e t w e e n  p r o g r a m s  
0 - 7 .  H o w e v e r ,  t h e y  c a n  be  s e t  up 
t o  c h o o s e  a n y  a r b i t r a r y  p r o g r a m  
n u m b e r  by  u s i n g  t h e  p u s h b u t t o n  
w i r e d  t o  PA7 ( w h i c h  I  c a l l  t h e  
"PROGRAM" p u s h b u t t o n ) .  H e re ' s  how 
i t  wo rks :

1. Hold down "PROGRAM".

2. Hold down t h e  d e s i r e d  "SELECT" 
b u t t o n .

3. P r e s s  o n e  o f  t h e  t o p  f o u r  AGO 
k e y s  t o  s e l e c t  t h e  d e s i r e d  b a n k  
( 0 - 3 1 ,  3 2 - 6 3 ,  6 4 - 9 5 ,  o r  9 6 - 1 2 7 ) ,  
t h e n  r e l e a s e .
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4. P r e s s  one  o f  t h e  32 l o w e r  AGO 
keys  t o  s e l e c t  t h e  d e s i r e d  p rogram 
number ,  t h e n  r e l e a s e  a l l  b u t t o n s .

Now when  you  p r e s s  t h e  "SE
LECT" b u t t o n  i t  w i l l  s w i t c h  y o u r  
s y n t h e s i z e r  t o  t h e  ch o sen  p rog ram.  
T h u s ,  t h e  "SELECT" b u t t o n s  c a n  
c h o o s e  y o u r  e i g h t  f a v o r i t e  p r o 
g r a m s  a t  t h e  t o u c h  o f  a s i n g l e  
b u t t o n .  Wi th my P r o p h e t  600 t h i s  
i s  p a r t i c u l a r l y  u s e f u l ,  b e c a u s e  
o t h e r w i s e  I  h a v e  t o  e n t e r  tw o  
d i g i t s  on t h e  m e m b ra n e  s w i t c h  
keypad —  w h ich  i s  k in d  o f  c l u m sy  
t o  do w h i l e  p l a y i n g .

A l s o ,  you  c a n  c h a n g e  o c t a v e s  
by h o l d i n g  d o w n  "PROGRAM" a n d  
p r e s s i n g  down t h e  f i f t h  AGO k ey  
f r o m  t h e  t o p .  The f i r s t  t i m e  you  
do t h i s ,  t h e  keybo a rd  w i l l  change  
up  on e  o c t a v e .  The n e x t  t i m e  you  
p r e s s  t h e  k e y  t h e  k e y b o a r d  w i l l  
d r o p  down t h r e e  o c t a v e s ,  t h e n  i t  
w i l l  move up  on e  o c t a v e  a t  a  t i m e  
on  s u b s e q u e n t  p r e s s i n g s .  By t h e  
way ,  t h e  P r o p h e t  600  d o e s  n o t  
r e s p o n d  t o  k e y  n u m b e r s  i n  t h e  
h i g h e s t  o c t a v e ,  s o  i f  y o u  a r e  
u s i n g  t h i s  p a r t i c u l a r  s y n t h e s i z e r  
you w i l l  p r o b a b l y  n o t  wan t  t o  u se  
t h e  t o p  o c t a v e  p o s i t i o n .

The software. The l i s t i n g  i s  
a p r e t t y  goo d  e x a m p l e  f o r  t h e  
f i r s t  t i m e  u s e r  o f  how t o  p rog ram 
i n  6502 a s s e m b l y  code;  i f  you p l a n  
t o  g e t  i n t o  w r i t i n g  a s s e m b l y  l a n 
g u a g e ,  I  w o u l d  e n c o u r a g e  y ou  t o  
s t u d y  t h i s  examp le .  I t  makes u se  
o f  l o o p s ,  i n t e r r u p t s ,  an d  l o o k u p  
t a b l e s ,  y e t  i t  i s  r e a l l y  a p r e t t y  
s i m p l e  b i t  o f  c o d e .  I  w i l l  e x 
p l a i n  e a c h  s e c t i o n  a s  we go  a l o n g  
an d  t r y  t o  make  i t  a s  u n d e r s t a n d 
a b l e  a s  p o s s i b l e  w i t h o u t  b e in g  t oo  
t e d i o u s .  H o w e v e r ,  i t  i s  b e y o n d  
t h e  s cope  o f  t h i s  a r t i c l e  t o  t e a c h  
a s s e m b ly  l a n g u a g e  p rog ramming .  To 
f i n d  o u t  m or e  a b o u t  p r o g r a m m i n g  
t h e  6511,  p i c k  up "P rogramming and 
I n t e r f a c i n g  t h e  650 2"  by M a r v i n  
DeJong .

Be fo r e  we s t a r t  w i t h  t h e  code 
l e t ' s  l o o k  a t  t h e  s y m b o l  t a b l e .  
"$" m e a n s  t h a t  t h e  n u m b e r  i s  i n  
h e x a d e c i m a l .  "%" m e a n s  t h a t  t h e  
n u m b e r  i s  i n  b i n a r y .  O t h e r w i s e ,  
t h e  number  i s  a  d e c i m a l  r e p r e s e n 
t a t i o n .

CONSTANTS
KEYSDN = $60 
KEYBUF = $70 
LSTSCN = $80 
PGTBLE = $90 
PWTBLE = $FE00 
TCODE = %11111000

DNC0DE = %10010000 
UPCODE = nooooooo 
PWC0DE = Z11100000 
PGCODE = %11000000 
ENCODE = %10110000 
C0N2HI = 1 
VELCTY = 64 
PORTA = 0 
C0L0UT = 1 
ROWIN = 2 
P0RTD = 3 
IFR = $11 
IER = $12 
MCR = $14 
SCCR = $15 
SCSR = $16 
SDR = $17 
TAL0 = $18 
TAHI = $1A 
BITRLO = 1 
BITRHI = 0 
E0C = %00010000 
AT0D = $8000 
OCTAVE = 5 7  
SHIFT! = 58 
SHIFT2 = 59 
SHIFT3 = 60 
SHIFT4 = 61 
BANK1 = $E8 
BANK2 = $08 
BANK3 = $28 
BANK4 = $48

VARIABLES
XTEMP = $40 
R0WBUF = $41 
C0LBUF = $42 
KEYNO = $43 
XDATA = $44 
PTCH = $45 
MOD = $46 
LPTCH = $47 
LMOD = $48 
PABUF = $49 
TPTCH = $4A 
TM0D = $4B 
PBUF = $4C 
L0WKEY = $4D 
PDBUF = $4E 
FNCDN = $4F 
FNCKEY = $50 
LOWBUF = $51 
LPGM = $52 
DEBNCE = $53 
MBUF = $54

F i r s t ,  c o n s i d e r  t h e  RESET r o u t i n e .  
T h i s  i s  whe re  t h e  6511 s t a r t s  f r om 
when  p o w e r  i s  a p p l i e d .  S i n c e  we 
a r e  u s i n g  a  2716 PROM, t h e  p rog ram 
s t a r t s  a t  $F800 .  The i n t e r n a l  
r e g i s t e r s  a r e  i n i t i a l i z e d ,  a n d  a 
dummy s c a n  i s  p e r f o r m e d  j u s t  t o  
g e t  e v e r y t h i n g  p r e p a r e d .  The a d 
d r e s s  o f  t h e  RESET r o u t i n e  mus t  be 
s t o r e d  a s  t h e  r e s e t  v e c t o r  a t  
memory l o c a t i o n s  $FFFA and $FFFB.

; SET STACK POINTER AND CLEAR THE 
DECIMAL FLAG 

LDX //$FF

TXS
CLD

; SET MCR
LDA #$40 
STA MCR 

; SET SCCR
LDA #$80 
STA SCCR 

; SET BIT RATE
LDA //BITRLO 
STA TALO 
LDA //BITRHI 
STA TAHI

; SET DATA DIRECTION 
LDA #$FF 
STA ROWIN 

; SET LOWKEY 
LDA #36 
STA LOWKEY 

; SET LPGM
LDA #$FF 
STA LPGM

; SET PROGRAM TABLE 
LDX #0 
TXA 

PGINIT
STA PGTBLE,X 
I  NX 
TXA 
CPX #8 
BNE PGINIT 

; DUMMY SCAN 
JSR SCAN’
JSR WHEELS 
JSR DELTAX 
LDA PTCH 
STA LPTCH 
LDA MOD 
STA LMOD 

; SET INTERRUPT
LDA #%00001000
STA IER
CLI

T h i s  s e t s  u s  up f o r  t h e  MAIN r o u 
t i n e ,  an  e n d l e s s  l oop  t h a t  a c t u a l 
l y  p e r f o r m s  a l l  o f  t h e  work.

MAIN
JSR SCAN 
JSR WHEELS 
JSR DELTAX 
JSR XMIT 
JSR PROFNC 
JSR CNGEPG 
CLC
BCC MAIN

Pretty simple, yes? This approach 
divides up the program into func
tional modules, much like the 
higher level language FORTH. We 
will examine each subroutine se
parately. The SCAN routine, in 
conjunction with the DELTAX rou
tine, maintains three lists --
KEYSDN, KEYBUF, & LSTSCN. The 
SCAN routine looks at the AGO keys 
and stores all keys down in the
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l i s t  KEYSDN. I f  no  k e y s  a r e  down  
i t  s t o r e s  0 i n  e ac h  e l e m e n t  o f  t h e  
l i s t  KEYSDN.

SCAN
JSR FEEDOG 
LDA #0 
LDY #0 

CLEARO
STA KEYSDN,Y 
I  NY
CPY #$10 
BNE CLEARO 

; CHECK FOR KEYS 
LDA #$FF 
STA COLOUT 
LDA ROWIN 
BEQ EXITO 

; SET UP COL SCAN 
LDA LOWKEY 
STA KEYNO 
LDA #1 
STA COLBUF 
STA COLOUT 
LDX #8 
LDY #0 

; SCAN COL 
COLSCN

LDA ROWIN 
BEQ NXTROW 
STA ROWBUF 

; SET UP ROW SCAN 
STX XTEMP 
LDX #8 

; SCAN ROW 
ROWSCN

LSR ROWBUF 
BCC KEYUP 
LDA KEYNO 
STA KEYSDN,Y 
INY

KEYUP
INC KEYNO 

; LOOP TO ROWSCN 
DEX
BNE ROWSCN 

; KEY UP OR DOWN ?
LDX XTEMP 
CLC
BCC KEYDN

; IF NO KEYS DOWN ADD 8 TO KEYNO 
NXTROW

LDA KEYNO 
CLC
ADC #8 
STA KEYNO 

; TAKE NEXT COL HI 
KEYDN

LDA COLBUF 
ASL A 
STA COLBUF 
STA COLOUT 

; LOOP TO COLSCN 
DEX
BNE COLSCN

EXITO
RTS

The s u b r o u t i n e  WHEELS p e r f o r m s  t h e  
A t o  D c o n v e r s i o n  on t h e  p i t c h  and 
m o d u l a t i o n  t hu m bw he e l s  and s c a l e s

Polyphony

t h e  mod i n f o r m a t i o n  t o  a u s e a b l e  
max imum.  I t  a l s o  c h e c k s  t o  make  
s u r e  t h a t  t h e r e  a r e  no f a l s e  r e a d 
i n g s  by " d e b o u n c i n g "  t h e  A t o  D 
r e s u l t s .

WHEELS
LDA #1 
STA DEBNCE

FLOW
JSR FEEDOG 

; PITCH WHEEL 
LDA #$F8 
STA PABUF 
STA PORTA 
JSR FEEDOG 

; CONVERT
STA ATOD

DONEO
JSR FEEDOG 
LDA PORTA 
AND #EOC 
BNE DONEO 

; GET PITCH DATA 
LDA ATOD 
STA PBUF 

; MOD WHEEL
LDA #$F9 
STA PABUF 
STA PORTA 
JSR FEEDOG 

; CONVERT
STA ATOD

DONE1
JSR FEEDOG 
LDA PORTA 
AND #EOC 
BNE DONE1

; GET MOD DATA AND SCALE DOWN
LDA ATOD
LSR A
LSR A
LSR A
STA MBUF
LDA PBUF
CMP PTHC
BEQ GOODO
LDA PBUF
STA PTCH
JMP FLOW

GOODO
LDA MBUF
CMP MOD
BEQ GOODD1
LDA MBUF
STA MOD
JMP FLOW

GOODl
DEC DEBNCE
BNE FLOW

RTS

Now t h a t  we h a v e  a  l i s t  o f  t h e  
k e y s  t h a t  a r e  down  (KEYSDN) we 
n e e d  t o  e x t r a c t  t h e  d e l t a ,  o r  
cha ng e ,  i n f o r m a t i o n .  The r o u t i n e  
DELTAX t r a n s f e r s  LSTSCN t o  KEYBUF, 
a n d  a l s o  t r a n s f e r s  KEYSDN t o  
LSTSCN. At t h i s  p o i n t  KEYSDN i s  a 
l i s t  o f  t h e  k e y s  t h a t  a r e  h e l d  
down  on t h i s  c u r r e n t  s c a n ,  an d

KEYBUF i s  a l i s t  o f  t h e  k e y s  t h a t  
w e r e  h e l d  down on t h e  p r e v i o u s  
s c a n .  Then  t h e  DELTAX r o u t i n e  
g o e s  t h r o u g h  t h e s e  tw o  l i s t s  an d  
e l i m i n a t e s  ( z e r o s )  k e y s  t h a t  a r e  
common to  b o th  l i s t s .  T h i s  l e a v e s  
u s  w i t h  KEYSDN b e i n g  a  l i s t  o f  
z e r o s  an d  t h e  k e y s  t h a t  a r e  n e w l y  
p r e s s e d ,  w h i l e  KEYBUF i s  a  l i s t  o f  
z e r o s  an d  t h e  k e y s  t h a t  a r e  n e w l y  
r e l e a s e d .  LSTSCN i s  k e p t  a s  a 
r e c o r d  o f  t h e  c u r r e n t  s c a n  f o r  u s e  
t h e  n e x t  t i m e  a round .  DELTAX a l s o  
c h e c k s  t o  s e e  i f  t h e  w h e e l s  h a v e  
b e e n  c h a n g e d  by m o r e  t h a n  two  
b i t s .  T h i s  s u p p r e s s e s  e x t r a n e o u s  
t r a n s m i s s i o n s  o f  w hee l  i n f o r m a t i o n  
t h a t  h a s n ' t  s i g n i f i c a n t l y  changed .

DELTAX
; TRANSFER LSTSCN TO KEYBUF 

LDY #0 
TRANSO

LDA LSTSCN,Y 
STA KEYBUF,Y 
INY
CPY //$10 
BNE TRANSO

; TRANSFER KEYSDN TO LSTSCN 
LDY #0 

TRANS1
LDA KEYSDN,Y 
STA LSTSCN,Y 
INY
CPY #$10 
BNE TRANS1

; ZERO NOTES COMMON TO KEYSDN & 
KEYBUF 
LDY #0 
LDX #0 

MATCHO
LDA KEYSDN,Y 
CMP KEYBUF,X 
BNE NEXTO 
LDA #0 
STA KEYSDN,
STA KEYBUF,X 
CLC
BCC NEXT1

NEXTO
I  NX
CPX #$10 
BNE MATCHO

NEXT1
LDX #0 
INY
CPY #$10 
BNE MATCHO

; PITCH AND MOD DELTAX 
LDA #0 
STA TPTCH 
STA TMOD 
LDX LPTCH 
LDY LPTCH 
CPX PTCH 
BEQ NOTPCH 
INX
CPX PTCH 
BEQ NOPTCH 
INX
CPX PTCH
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BEQ NOTPCH
DEY
CPY PTCH
BEQ NOTPCH
DEY
CPY PTCH
BEQ NOTPCH
LDA #$FF
STA TPTCH

NOTPCH
; MOD WHEEL

LDX LMOD
LDY LMOD
CPX MOD
BEQ NOMOD
I  NX
CPX MOD
BEQ NOMOD
INX
CPX MOD
BEQ NOMOD
DEY
CPY MOD
BEQ NOMOD
DEY
CPY MOD
BEQ NOMOD
LDA #$FF
STA TMOD

NOMOD
RTS

At t h i s  p o i n t  i t  i s  a s i m p l e  m a t 
t e r  t o  t r a n s m i t  t h e  n e c e s s a r y  
i n f o r m a t i o n .  The s u b r o u t i n e  XMIT 
goes  t h r o u g h  t h e  l i s t s  KEYSDN and 
KEYBUF, an d  t r a n s m i t s  a n y t h i n g  
t h a t  i s  n o t  a  z e r o .  T h e n  i t  
c h e c k s  t h e  TPTCH an d  TMOD f l a g s ,  
and t r a n s m i t s  t h e  w h e e l  i n f o r m a 
t i o n  i f  t h e  f l a g s  a r e  t r u e .  When 
t h e  p i t c h  wh ee l  i s  t r a n s m i t t e d  t h e  
p r o g r a m  u s e s  t h e  A t o  D v a l u e  a s  
a n  i n d e x  t o  s e l e c t  t h e  a c t u a l  
p i t c h  v a l u e  f r o m  a l o o k u p  t a b l e  
t h a t  i s  l o c a t e d  f r o m  $FE00 t o  
$FEFF. Th i s  t e c h n i q u e  l e t s  u s  u se  
a n y  a r b i t r a r y  r e s p o n s e  f o r  t h e  
w h e e l ,  so  I  h a v e  c o n s t r u c t e d  t h e  
t a b l e  t o  c r e a t e  a " d e a d  b a n d "  a t  
t h e  c e n t e r  o f  t h e  po t .

XMIT
; KEYS DOWN 

LDY #0
; XMIT KEY DOWN CODE 
XMITD

LDA KEYSDN,Y 
BEQ NEXT2 
LDA //DNCODE 
STA XDATA 
JSR OUTPUT 

; XMIT KEY NUM
LDA KEYSDN,Y 
STA XDATA 
JSR OUTPUT 

; XMIT VELOCITY 
LDA #VELCTY 
STA XDATA 
JSR OUTPUT

; LOOP LDA LOWKEY
NEXT2 STA LOWBUF

I  NY LDA #1
CPY #$10 STA LOWKEY
BNE XMITD PFNC

; KEYS UP JSR FEEDOG
LDY #0 LDA #%10000000

; XMIT KEY UP CODE ORA PABUF
XMITU STA PABUF

LDA KEYBUF,Y STA PORTA
BEQ NEXT3 LDA PORTA
LDA #UPCODE ASL A
STA XDATA BCC KEEPON
JSR OUTPUT LDA LOWBUF

; TRANSMIT KEY NUM STA LOWKEY
LDA KEYBUF,Y RTS
STA XDATA KEEPON
JSR OUTPUT JSR SCAN

; TRANSMIT VELOCITY LDA KEYSDN
LDA #VELCTY BEQ OCTOUT
STA XDATA CMP #OCTAVE
JSR OUTPUT BNE OCTOUT

; LOOP LDA LOWBUF
NEXT 3 CMP #48

INY BNE OCTUP
CPY #$10 LDA #12
BNE XMITU STA LOWBUF

; XMIT PTCH & MOD JI1P OCTSET
LDA TPTCH OCTUP
BEQ XPTCH LDA LOWBUF
LDX PTCH CLC
STX LPTCH ADC #12 ,
LDA PWTBLE, X STA LOWBUF
STA PBUF OCTSET
LDA #PWCODE LDA LOWBUF
STA XDATA STA LOWKEY
JSR OUTPUT GETOFF
LDA #0 LDA #$FF
LSR PBUF STA DEBNCE
ROR A DBNCEO
LSR A JSR SCAN
STA XDATA LDA KEYSDNJSR OUTPUT BNE DBNCEO
LDA PBUF DEC DEBNCE
STA XDATA BNE DBNCEO
JSR OUTPUT RTS

XPTCH OCTOUT
LDA TMOD JSR FNCSCN
BEQ XMOD LDA FNCDN
LDA #CNCODE BEQ PFNC
STA XDATA JSR SCAN
JSR OUTPUT LDA KEYSDN
LDA #CON2HI BEQ PFNC
STA XDATA CMP #SHIFT1
JSR OUTPUT BNE NXTBT1
LDA MOD LDA #BANK1
STA XDATA STA LOWKEY
JSR OUTPUT JMP NXTBT4
LDA MOD NXTBT1
STA LMOD CMP #SHIFT2

XMOD BNE NXTBT2
RTS LDA #BANK2

STA LOWKEY
The s u b r o u t i n e  PROFNC c h e c k s  t o JMP NXTBT4
s e e  i f  t h e  "PROGRAM" p u s h b u t t o n  i s NXTBT2
b e i n g  h e l d  down.  I f  s o ,  t h e  r o u  CMP #SHIFT3
t i n e  e i t h e r  c h a n g e s  o c t a v e s  o r BNE NXTBT3
p r o g r a m s  t h e  "SELECT" p u s h b u t t o n LDA #BANK3
a s  d e s c r i b e d  e a r l i e r . STA LOWKEY

JMP NXTBT4
PROFNC NXTBT3
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i n  f a v o r  o f  a C -64  M i c r o - D r u m s ;  
how do t h e  r e s t  o f  you f e e l ?

INTERFACE BLUES, PART 4

I n e e d  t o  know how t o  i n t e r 
f a c e  t h e  M a s t e r  S y n c h r o n i z e r  w i t h  
t h e  TASCAM Model  144 P o r t a s t u d i o .  
The p r o b l e m  i s  t h a t  t h e  P o r t a -  
S t u d i o  h a s  o n l y  s t e r e o  o u t p u t s  
f r o m  t h e  m i x e r ,  w h i c h  m e a n s  t h a t  
t h e r e  i s  no  way  t o  i s o l a t e  t h e  
c l i c k  t r a c k  f rom t h e  o t h e r  t r a c k s .  
I t  s e e m s  t h a t  I  n e e d  a  way o f  
g e t t i n g  a s t r a i g h t  f e ed  o u t  o f  one 
o f  t h e  c h a n n e l s ,  an d  I  d o n ' t  h a v e  
a s c h e m a t i c  t o  e n a b l e  me t o  do 
t h a t .  I  wou ld  a p p r e c i a t e  any  h e l p  
you m i g h t  be a b l e  t o  g iv e .

W h i l e  I ' m  a t  i t ,  I ' d  l i k e  t o  
t h a n k  you  f o r  t h e  f i n e  j o b  you  
have  done  w i t h  Polyphony .  Keep up 
t h e  goo d  w o r k ,  I  know a l o t  o f  
p e o p l e  r e a l l y  a p p r e c i a t e  i t .

Ted K a s t e l i c
W as h i ng ton ,  DC

Ted —  F i r s t ,  t h a n k s  f o r  t h e  
c o m p l i m e n t s ;  I ' l l  k e e p  e d i t i n g  
P o l y p h o n y  f o r  a s  l o n g  a s  t h e  
r e a d e r s  w i l l  l e t  me.  C o n c e r n i n g  
t h e  P o r t a s t u d i o ,  y o u r  b e s t  b e t  i s  
t o  f e e d  t h e  M a s t e r  S y n c h r o n i z e r  
i n p u t  f r o m  t h e  auoc b u s s  o u t p u t .  
Y e s ,  t h i s  i s  a  mono o u t p u t ,  b u t  
a l l  you  n e e d  t o  do i s  t u r n  up t h e  
f a d e r  f o r  t h e  c h a n n e l  r e c e i v i n g  
t h e  M a s t e r  S y n c h r o n i z e r  s i g n a l  and 
l e a v e  t h e  o t h e r  c h a n n e l s  t u r n e d  
down. You co u ld  a l s o  t r y  t h e  same 
t r i c k  w i t h  t h e  cue  bu s s  i f  t h e  aux 
b u s s  i s  o c c u p i e d .  I n c i d e n t a l l y ,  
t h i s  i s  a  u s e f u l  t r i c k  t o  know i f  
you  w a n t  a s e p a r a t e  o u t p u t  f r o m  
ea ch  t r a c k  —  f e e d  one  t r a c k  i n t o  
t h e  L m a i n  o u t p u t ,  o n e  t r a c k  i n t o  
t h e  R m a i n  o u t p u t ,  on e  t r a c k  i n t o  
t h e  cue  o u t p u t ,  and one t r a c k  i n t o  
t h e  aux  b u s s  o u t p u t .

One c a u t i o n :  You may h a v e
c r o s s t a l k  p r o b l e m s  w i t h  t h e  M a s t e r  
S y n c h r o n i z e r  f r om a d j a c e n t ,  h i g h -  
l e v e l  s i g n a l s .  So ,  r e c o r d  t h e  
sync s i g n a l  on an o u t s i d e  t r a c k  (1 
o r  4)  a n d  be c a r e f u l  w hen  s e t t i n g  
l e v e l s .

A LETTER WHICH DOESN'T INVOLVE 
INTERFACING!

I  l i k e  t h e  i d e a  o f  t h e  m a t r i x  
s y s t e m  u s e d  i n  t h e  ARP 2 5 0 0 ,  an d  
would l i k e  t o  know who makes t h e s e
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CMP //SHIFT4 
BEQ SHFTOK 
JMP PFNC 

SHFTOK
LDA //BANK4 
STA LOWKEY 

NXTBT4
LDA //$ FF 
STA DEBNCE 

DBNCE1
JSR SCAN 
LDA KEYSDN 
BNE DBNCE1 
LDA DEBNCE 
BNE DBNCE1

PICK
JSR SCAN 
LDA KEYSDN 
BEQ PICK 
ASL A 
BCC INBNDS 
LDA #$FF 

INBNDS
LSR A 
LDX FNCKEY 
STA PGTBLE,X 
LDA LOWBUF 
STA LOWKEY 

GT0FF1
JSR FEEDOG 
LDA PORTA 
ASL A 
BCC GT0FF1 
RTS

S in ce  t h e  "SELECT” p u s h b u t t o n s  a r e  
now p rogrammed ,  t h e  CNGEPG s u b r o u 
t i n e  l o o k s  a t  t h e  "SELECT" p u s h 
b u t t o n s  a nd  t r a n s m i t s  a  p r o g r a m  
change  i f  one i s  h e l d  down.

CNGEPG
• JSR FNCSCN 

LDA FNCDN 
BNE CONTIN 
RTS

CONTIN
LDX FNCKEY 
LDA LPGM 
CMP PGTBLE,X 
BNE ALLGO 
RTS

ALLGO
LDA //PGCODE 
STA XDATA 
JSR OUTPUT 
LDA PGTBLE,X 
STA LPBM 
STA XDATA 
JSR OUTPUT 
RTS

T h a t ' s  a l l  t h e r e  i s  t o  i t  —  a l 
mos t .  Th e re  a r e  a  few s u b r o u t i n e s  
c a l l e d  by t h e  p r e v i o u s  c o d e  t h a t  
mus t  be m e n t i o n ed .  The f i r s t  one 
i s  t h e  FEEDOG r o u t i n e .  T h i s  s e n ds  
a  p u l s e  t o  t h e  w a t c h d o g  t i m e r  t o  
keep  i t  f r om a u t o m a t i c a l l y  r e s e t 
t i n g  t h e  p r o c e s s o r .

FEEDOG

LDA PABUF 
AND #%00100000 
BEQ TOGLEO 
LDA m i o i n i i  
AND PABUF 
STA PABUF 
CLC
BCC T0GLE1 

TOGLEO
LDA n o o io o o o o
ORA PABUF 
STA PABUF 

T0GLE1
LDA PABUF 
STA PORTA 
RTS

The OUTPUT s u b r o u t i n e  t a k e s  t h e  
v a r i a b l e  XDATA and t r a n s m i t s  i t .

OUTPUT
JSR FEEDOG 
LDA SCSR 
AND #$40 
BEQ OUTPUT 
LDA XDATA 
STA SDR 
RTS

The FNCSCN s u b r o u t i n e  s c a n s  t h e  
P o r t  D p u s h b u t t o n s .  I f  a b u t t o n  
i s  b e i n g  h e l d  down,  t h e  s u b r o u t i n e  
e x i t s  w i t h  t h e  p u s h b u t t o n  n u m b e r  
s t o r e d  i n  t h e  v a r i a b l e  FNCKEY and
t h e  f l a g FNCDN t r u e

FNCSCN
LDA #0
STA FNCDN
LDA PORTD
CMP #$FF
BNE SCNFNC
RTS

SCNFNC
LDA PORTD
STA PDBUF
LDA //$FF
STA FNCDN
LDX # 0

BUTSCN
LSR PDBUF
BCS NXTFNC
STX FNCKEY

NXTFNC
INX
CPX #8
BNE BUTSCN
RTS

F i n a l l y ,  t h e  CLICK s u b r o u t i n e  
t r a n s m i t s  a  MIDI t i m i n g  code i f  a 
p o s i t i v e  e d g e  i s  d e t e c t e d  on t h e  
e x t e r n a l  c l o c k  i n p u t  l i n e .  T h i s  
p o s i t i v e  edge  i n t e r r u p t s  t h e  p r o 
c e s s o r  f r o m  i t s  n o r m a l  f u n c t i o n 
i n g .  The s t a r t i n g  a d d r e s s  o f  t h e  
CLICK r o u t i n e  mus t  be s t o r e d  a s  an 
i n t e r r u p t  v e c t o r  a t  mem ory  l o c a 
t i o n s  $FFFE and $FFFF.

(cont. pg .30)
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(,4 SOUNDS .continued
t h e  changed  L ine .  The c u r s o r  t h e n  
c a n  be  moved t o  t h e  w ord  "RUN” on  
s c r e e n  an d  u p o n  p r e s s i n g  RETURN, 
t h e  SOUND TEST p r o g r a m  RUNs —  
t h i s  t i m e  w i t h  t h e  n e w  s o u n d  
v a l u e s .  Note a l s o ,  a  s i n g l e  p r e s s  
o f  t h e  s p a c e b a r  w i l l  t r i g g e r  t h e  
s o u n d  o n c e  w h i l e  h o l d i n g  i t  down 
w i l l  c y c l e  t h e  sound r e p e t i t i v e l y .  
W i t h  t h i s  p r o g r a m ,  i t  i s  q u i t e  
s i m p l e  t o  t r y  s e v e r a l  d i f f e r e n t  
one  t o  t h r e e  v o i c e  s o u n d s  i n  t h e  
s p a c e  o f  a  f e w  m i n u t e s .  ( T r y  t h e  
example  d a t a  l i n e s  i n  Figure 2.)

The "Soun d  T e s t "  p r o g r a m  i s  
h a r d  t o  d e s c r i b e ,  b u t  e a s y  t o  u se .  
I f  i t  s t i l l  s e e m s  t o  b e  t o o  much 
work ,  JAL SOFTWARE o f f e r s  a s c r e e n  
o r i e n t e d  s o u n d  e f f e c t s  e d i t i n g  
p rog r am c a l l e d  SOUND'ED t h a t  makes 
e x p e r i m e n t s  e v e n  e a s i e r :  J u s t
move a r o u n d  t h e  s c r e e n  an d  p r e s s  
t h e  s p a c e b a r  t o  ad van ce  t h e  r e g i s 
t e r  v a l u e s  —  i t  p u t s  i n  a l l  t h e  
r i g h t  n u m b e r s  a n d  y o u  d o n ' t  e v e n  
h a v e  t o  know how t o  c o u n t  i n  b i 
n a r y !

N e x t  i s s u e ,  w e ' l l  d e s c r i b e  
t h e  f i n a l  p ro g r am s  o f  t h i s  s e r i e s .

rev iew
n o o d l i n g  on  S y n c l a v i e r  —  t o  my 
e a r  b o t h  r e c o r d s  a r e  a l i t t l e  
d r y . *

Example DATA lines for 
SOUND TEST

230 DATA 000,090,000,000,017,088,000 
Medium ATTACK /DECAY Beep

230 DATA 000,090,000,000,129,008,000 
Percussive Noise

230 DATA 000,090,000,000,129,009,000 
235 DATA 000,004,000,000,033,005,000
Noise and Strike Sound Drum

230 DATA 073,004,000,000,033,004,255 
235 DATA 103,005,000,000,033,005,255 
240 DATA 108,006,000,004,065,004,255,-1
C Chord with Long RELEASE

230 DATA OOO,004,000,008,065,176,000 
235 DATA 003,004,000,008,065,182,000 
240 DATA 009,004,000,008,065,180,000,-1
3 Voice Pulse Sound with LF Offsets 

for a Thick Phasing Sound

Waveform Values for Sound Programs
Wave With Gate Without Bate
TRIANBLE 17 16
SAWTOOTH 33 32
PULSE 65 64
NOISE 129 128

____________ FIG. 2

Polyphony ------

L a u r i e  Ande r son  Mister Heartbreak
( W a r n e r  B r o s .  2 5 0 7 7 - 1 ) .  B e t w e e n  
t h i s ,  Thomas Do lby ' s  new one ( l a s t  
m o n t h )  a n d  Ma rk  I s h a m  ( F e b  an d  
t h i s  month ) ,  d i g i t a l  s y n t h e s i z e r s  
a r e  f i n a l l y  g e t t i n g  o u t  o f  s c h o o l  
an d  i n t o  t h e  h a n d s  o f  w o r k i n g  
m u s i c i a n s .  One g i a n t  l e a p  f o r w a r d  
f o r  L a u r i e ,  who moves f rom a nov
e l t y  a c t  t o  somewhere  i n  t h e  r e a l m  
o f  P e t e r  G a b r i e l  (who g u e s t s  w i t h  
s e v e r a l  o t h e r  n o t a b l e s ) .

J o h n  B e n d e r  Pop Surgery ( R e c o r d  
S l u t s  004,  EP). Rhythm box,  cheap  
s y n t h e s i z e r s  an d  s l u r r e d  t a l k i n g  
—  e d i t e d  d o w n  f r o m  15 l o n g e r  
t a p e s  I  hope t o  m i s s . *

M a r t i n  K o r n b e r g e r  & V o l k e r  Kuhn 
Bal Macabre ( S y n t a p e  0 2 0 ,  c a s 
s e t t e ) .  M o d a l  i m p r o v i s a t i o n s ,  
u s u a l l y  o v e r  a s equ en ce d  b a c k in g ,  
n o t  u n l i k e  m i d d l e - p e r i o d  T a n g e r i n e  
Dream. We l l  done f o r  an  i n d e p e n 
d e n t .  S y n t a p e ,  C.L. S c h l e i c h  
S t r .  5 ,  D -7 5 1 8  B r e t t e n ,  W es t  G e r 
many o r  f r om Eurock .

J o n  E n g l i s h  & C a n d a c e  N a t v i g  
Triptych ( 1 7 5 0  A r c h  17 97 ) .  How 
many  s o u n d s  c a n  o n e  d r a w  f r o m  
t r o m bo n e ,  v i o l i n  and v o i c e ?  L e t ' s  
s e e  —  you  c a n  t a k e  a p a r t  t h e  
t r o m b o n e  an d  b l o w  t h r o u g h  e a c h

con t. p g .4 2
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^REMOTELY MIDI. . .CONT.
CLICK

PHA
LDA XDATA 
PHA
LDA //TCODE 
STA XDATA 
JSR OUTPUT 
LDA #0 
STA $10 
PLA
STA XDATA
PLA
RTI

Some f u n ,  h u h ?  W e l l ,  i t  may 
n o t  be  t h e  m o s t  e l e g a n t  p i e c e  o f  
code i n  t h e  w o r l d ,  b u t  i t  g e t s  t h e  
j o b  d o n e .  I f  yo u  w a n t  t o  m o d i f y  
t h e  p r o g r a m  i t  s h o u l d n ' t  b e  t o o  
h a r d ;  j u s t  r e m e m b e r  t o  i n c l u d e  a 
JSR FEEDOG i f  you  do a n y  l o o p s  
t h a t  w i l l  t a k e  o v e r  a  m i l l i s e c o n d  
o r  so.  P r o b a b l y  any  m o d i f i c a t i o n s

w o u l d  l e a v e  t h e  SCAN, WHEELS, 
DELTAX, and XMIT r o u t i n e s  i n t a c t ,  
c o n c e n t r a t i n g  i n s t e a d  on t h e  pu sh 
b u t t o n s  a n d / o r  t h e  p i t c h  w h e e l  
l ook up  t a b l e .

Now a l l  t h a t ' s  l e f t  i s  t h e  
p i t c h  wh ee l  t a b l e ,  w h ic h  s t a r t s  a t  
$FE00 ( s e e  F i g u r e  3 ) .  The t a b l e  
i s  i n  h e x a d e c i m a l .

I n  c o n c l u s i o n ,  I  s h o u l d  p o i n t  
t h a t  t h i s  p r o j e c t  was d e v e l o p e d  on 
a  R o c k w e l l  A i m - 6 5  m i c r o c o m p u t e r  
a n d  t e s t e d  w i t h  a P r o p h e t - 6 0 0  
s y n t h e s i z e r .  Due t o  i n c o n s i s t e n 
c i e s  i n  t h e  way t h a t  m a n u f a c t u r e r s  
a r e  c u r r e n t l y  i m p l e m e n t i n g  t h e  
MIDI s t a n d a r d  i t  may n o t  work  w i t h  
y o u r  p a r t i c u l a r  s y n t h e s i z e r .  I f  
y o u  h a v e  a  s p e c i f i c  i d e a  a s  t o  
w h a t  m o d i f i c a t i o n s  m i g h t  p r o v e  
u s e f u l  l e t  me know.

m a t r i x  b o a rd s .  I  would  v e r y  l i k e  
t o  i n c o r p o r a t e  t h e  m a t r i x  s y s t e m  
i n t o  my home s t u d i o  ( i n  M a l a y s i a )  
t o  i n t e r c o n n e c t  s i g n a l  r o u t e s ,  
e f f e c t s ,  e t c .

S e c o n d  q u e s t i o n :  How a b o u t
a n  a r t i c l e  on  how t o  d e s i g n  a 
m o du la r  b r e a d b o a r d  f o r  b u i l d i n g  up 
c i r c u i t s  f r o m  s c r a t c h  —  w i t h  
p o w e r  s u p p l y ,  c l o c k  c i r c u i t r y ,  
p l u g - i n  s w i t c h e s  and  p o t s ,  and  so 
on?

L a s t  q u e s t i o n :  How much  on
t h e  a v e r a g e  d o e s  a n  e l e c t r o n i c  
m u s i c i a n  have  t o  spend  t o  make an 
a l b u m  ( s o l o  m u s i c i a n  w i t h  d ru m 
m a c h i n e s ,  s y n t h s ,  e f f e c t s ,  an d  
s y n c h r o - s o n i c  d e v i c e s )  i n  a r e 
c o r d i n g  s t u d i o ?

W e l l ,  t h a t ' s  i t  b u t  b e f o r e  I  
end I ' d  l i k e  t o  s a y  t h a t  Po lyphony 
i s  a g r e a t  p u b l i c a t i o n  b u t  on e  
c o m p l a i n t  —  when a r e  you go in g  t o  
make i t  mo n th ly ?

Khew S in - Su n
B o s t o n ,  MA

Khew —  M a t r i x  p i n  s w i t c h e s  
a r e  a v a i l a b l e  f r o m  S e a l e c t r o  
C o r p . ,  225 Ho y t  S t . ,  M a m a r o n e c k ,  
NY 1 0 5 4 3 ) ,  b u t  t h e y  a r e  q u i t e  
e x p e n s i v e  ( e s p e c i a l l y  t h e  p i n s  
t h a t  go  i n t o  t h e  m a t r i x ) .  A l s o ,  
a l t h o u g h  I  h a v e  no  p e r s o n a l  e x 
p e r i e n c e  i n  t h i s  m a t t e r  I  h a v e  
h e a r d  t h a t  t h e r e  a r e  c r o s s t a l k  
p r o b l e m s  w hen  r u n n i n g  l o w - l e v e l  
a n d  h i g h - l e v e l  s i g n a l s  n e x t  t o  
e a c h  o t h e r  w i t h  m a t r i x  s w i t c h e s ;  
c a p a c i t a n c e  b e t w e e n  l i n e s  c o u l d  
a l s o  c a u s e  p r o b l e m s .  You m i g h t  be 
b e t t e r  o f f  w i t h  a t r a d i t i o n a l  
p a t c h  b a y / p a t c h  c o r d  s e t u p .

Second q u e s t i o n :  We have  no
s u c h  a r t i c l e  p l a n n e d ,  b u t  y o u r  
l e t t e r  m i g h t  i n s p i r e  a r e a d e r  t o  
come up w i t h  som e th in g  f o r  you .

T h i r d  q u e s t i o n :  I f  you  c u t
an  a lbum a t  home w i t h  bu d ge t  g e a r ,  
i t  c a n  c o s t  u n d e r  $ 1 50 0  —  i n 
c l u d i n g  t h e  r e c o r d e r .  I f  yo u  c u t  
a n  a l b u m  i n  a  48 t r a c k  p r o  s t u d i o  
w i t h  a  t o p - n am e  p r o d u c e r ,  i t  co u ld  
c o s t  t e n s  ( o r  e v e n  h u n d r e d s )  o f  
t h o u s a n d s  o f  d o l l a r s .

As f a r  a s  g o i n g  m o n t h l y ,  
r i g h t  now i t  j u s t  i s n ' t  p o s s i b l e .  
H o w e v e r ,  t h i s  i s  a  g r o w i n g  m a g a 
z i n e  a n d  y o u  n e v e r  know w h a t  t o 
mor row may b r i n g .

cont. pg.35
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Figure 3: Pitch Wheel Table

00 02 04 06 08 0A OC 0E 10 12 14 15 16 17 18 19
1A IB IC ID IE IF 20 21 22 23 24 25 26 27 28 29
2A 2B 2C 2D 2E 2F 30 31 32 33 34 35 36 37 38 39
3A 3B 3C 3D 3E 3F 40 41 42 43 44 45 46 47 48 49
4A 4B 4C 4D 4E 4F 50 51 52 53 54 55 56 57 58 59
5A 5B 5C 5D 5E 5F 60 61 62 63 64 65 66 67 68 69
6A 6B 6C 6D 6E 6F 70 71 72 73 74 75 76 77 78 79
7A 7B 7C 7D 7E 7F 80 80 80 80 80 80 80 80 80 80
80 80 80 80 80 80 80 80 80 80 80 81 82 83 84 85
86 87 88 89 8A 8B 8C 8D 8E 8F 90 91 92 93 94 95
96 97 98 99 9A 9B 9C 9D 9E 9F A0 A1 A2 A3 A4 A5
A6 A7 A8 A9 AA AB AC AD AE AF B0 B1 B2 B3 B4 B5
B6 B7 B8 B9 BA BB BC BD BE BF CO Cl C2 C3 C4 C5
C6 C7 C8 C9 CA CB CC CD CE CF DO D1 D2 D3 D4 D5
D6 D7 D8 D9 DA DB DC DD DE DF E0 El E2 E3 E4 E5
E6 E7 E8 E9 EA EB ED EF FI F3 F5 F7 F9 FB FD FF

STEP OUT FRONT WITH THE REMOTE MIDI KEYBOARD

A com pl e t e  k i t  o f  p a r t s  f o r  b u i l d i n g  a r emo te  MIDI Keyboard  
i s  a v a i l a b l e  from PAIA E l e c t r o n i c s ,  I n c . ,  1020 West W i l s h i r e  
B l v d . ,  Oklahoma C i t y ,  OK 73116,  (405)  843 -9 62 6 ,  VISA and
M a s t e r c a r d  a c c e p t e d .

The c o m p le t e  k i t  i n c l u d e s  a l l  p a r t s ,  k e y b o a r d ,  c a s e ,  c i r c u i t  
b o a r d s  t o  b u i l d  a f i n i s h e d  r em o te  MIDI k ey b o a r d  and i s  a v a i l a b l e  
i n  two v e r s i o n s :

KR-37 37 n o t e  MIDI Remote U n i v e r s a l  Keyboa rd  K i t  $299 .00  (16 l b s . )  

KR-61 61 n o t e  MIDI Remote U n i v e r s a l  k ey b o a r d  K i t  $375 .00  (21 l b s . )

( doe s  n o t  i n c l u d e  power s u p p l y ;  200 mA. a t  +5v.  r e q u i r e d )

A p r i n t e d  c i r c u i t  b o a rd  o n l y  f o r  t h e  MIDI c o n t r o l l e r  i s  
a v a i l a b l e  s e p a r a t e l y  f o r  t h o s e  who w i s h  t o  c o n s t r u c t  o r  mo d i f y  
t h e i r  own c o n t r o l l e r .  Diode m a t r i x  f o r  t h e  k ey b o a r d  t h a t  you u se  
w i l l  have  t o  be p r o v i d e d  f o r  s e p a r a t e l y .  S p e c i f y  MIDI REMOTE 
CONTROLLER CIRCUIT BOARD ONLY $1 9 .95  p o s t p a i d .
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Sound Strategy

*1550 $19.95
The *1550 is a special signal processing card similar in function and 

principle to what is commonly called an "aural exciter." The circuit analyzes and 
amplifies the usable portion of the upper harmonic segment of the input signal 
and mixes it back into the original. This technique restores the brightness that is 
lost in recording, signal processing and broadcasting while simultaneously 
enhancing depth and definition.

*1580 $24.95
THE *1580 Dynamic Noise Reduction kit is ideal for those seeking the 

versatility of a single-ended, non-encode/decode system. Its two channels of 
filtering provide effective noise reduction of 14 db and may be connected in 
stereo, mono, or in parallel for even greater noise reduction. Although design 
and performance are similar to many professional dynamic filters, their 
respective prices are worlds apart

*1650 $19.95
A unique signal processing circuit, the *1650 Image Enhancer widens the 

stereo image to surround you with sound and heighten your sense of “ being 
there." All program material, stereo or mono, will benefit from the increased 
ambience and depth provided. A perfect way to bring concert hall realism to 
small rooms and acoustically dead environments. This dramatic effect is not 
restricted to playback, but may be utilized in the recording process as well.

*i5°oc $54.95
The * 1 500C is a complete three band Parametric Equalizer kit designed to 

provide the ultimate in custom tailoring of your audio system. The three cards 
cover a frequency range of 20 Hz - 23 KHz waith 12 db of boost and cu t In 
addition, the instructions include theories and formulas enabling you to 
customize this equalizer to suit your specific needs.

All of the kits described, as well as the entire line of Rodcar modular kits, are designed to function optimally when integrated with 
our *1560 Motherboard. This 3” X 15” board will accept up to ten cards and may be set up for stereo, mono, or any 
combination. Features include on-board power switch, LED “on” indicator, and a professional quality power supply (transformer 
not included). The Rodcar modular kit series and Motherboard provides a freedom of design and versatility of function unavailable 
until now.

Every Rodcar kit features premium grade components, state-of-the-art design technology, and is easily combined with existing 
consumer or pro-audio systems. Detailed, simple instructions are provided along with data sheets and theoretical discussions 
which offer ideas for broadening the applications of your new equipment. There is also a complete warranty program with service 
and technical assistance upon request. If you want the finest audio gear available, and like the idea of saving money while you learn 
and have fun, place your order today! Send for free catalogue.

Other Available Kits:
•  Headphone Amp
•  Phono Preamp
•  VCA

•  RMS Detector •  Stereo Synthesizer
•  Stereo Equalizer •  Lo-Z Mic Preamp
•  20 Watt/Channel Power Amp •  Input/Output Stage

•  Summing Card
•  Limiter
•  Companding Noise Reduction

QTY. MODEL * DESCRIPTION PRICE

TX RES. ADD 5% 
STATE SALES TAX

(V ase Include S2.50/ldt for shipping 
TOTAL AMOUNT ENCLOSED
Sony, C.O.D. not accepted

□  Send my FREE catalog

Money - back Guarantee _ _ _
Form of Payment: D  Check D  Money Order CUmC or Visa

Card * _________________________________ Exp. Date ____________

Name _______________________________________________________

Address _____________________________________________________

C i t y ____________ __1_____________ State_________ Z ip _________
I authorize the shipment of the above items under the terms listed here.

Signature _____________________________________

RODCAR ELECTRONIC SALES 9983  Monroe Dallas, Texas 75220 (214) 351-9895



DATA BANK

8700+E

DAC 
dB = 
dBm

4740 -  An ADSR s y n t h e s i z e r  module a v a i l a b l e  from 
PAIA f o r  $2 5 .95  ( p l u s  s h i p p i n g / h a n d l i n g ) . 
For  more i n f o  w r i t e  t o  PAIA f o r  a c a t a 
l o g .
-  a  6502 ba sed  m i c r o p r o c e s s o r  com pu te r  
w i t h  f u l l  memory compl imen t  once  a v a i l 
a b l e  f r om PAIA E l e c t r o n i c s .
D i g i t a l  t o  Analog C o n v e r t e r .
201og(V/Vr e f )
a  dB z e r o  r e f e r e n c e  l e v e l  o f  lmW o f  power 
a c r o s s  a  600 Ohm l i n e  ( = 0 .7 7 5  V o l t s ) .  
(+4dBm and +8dBm a r e  two d i f f e r e n t  s t a n 
d a r d  0 VU r e a d i n g s  f o r  p ro  d e c k s .  S in c e  
t h e s e  i n d i c a t e  sy s t e m  e l e c t r o n i c s  h an d 
l i n g  1 . 23  and 1 .9 5  V o l t s  r e s p e c t i v e l y  a t  
0 VU t h e y  o f f e r  b e t t e r  s i g n a l - t o - n o i s e  
r a t i o  t h a n  do -lOdBV d ec k s  wh ich  p a s s  
s m a l l e r  v o l t a g e s  t h r o u g h  t h e i r  sy s t e m  
e l e c t r o n i c s . )
a dB z e r o  r e f e r e n c e  l e v e l  o f  1 V o l t .  
( - lOdBV i s  t h e  s t a n d a r d  0 VU m e t e r  r e a d 
in g  f o r  s e m i - p r o  d e c k s . )
D i g i t a l C o n t r o l  Bus;  a  Ro land  communica
t i o n s  bus  t h a t  e x i s t e d  p r i o r  t o  MIDI. 
B r i t i s h  E n g l i s h  t e r m  f o r  m i x e r .
F r e qu en cy  S h i f t  Key ing ;  a  method o f  d a t a  
t r a n s f e r  by d i s c r e t e ,  f r e q u e n c y  modu la 
t i o n s  .

LFO -  Low F re que ncy  O s c i l l a t o r ,  
hexadecimal numbers -  a r e  number s  s p e c i f i e d  i n  

ba se  16 where  A i s  t h e  c h a r a c t e r  r e p r e 
s e n t i n g  10,  B = l l ,  C=12, D=13, E=14 and
F=15 and 16 i n  d e c i m a l  e q u a l s  10 i n  h e x .  
To c o n v e r t  f rom h e x a d e c i m a l  t o  d e c i m a l  
a p p l y  t h i s  f o r m u l a :
V . . .  h3 h2 h i  H o n 6 ) = ( 1 6 ^  +  . . .  +

+ 16 ! h i  + 16°Ho)lO* For  ex am pl e ,  
i n  hex  e q u a l s  ( 1 0 x l 6 2 + 9 x l 6 2 +

2X161 + ‘ l l x l 6 ° ) = 4 3 3 0 7  i n  d e c i m a l .  To
c o n v e r t  f r om hex  t o  b i n a r y  s i mp ly  t u r n  
ea ch  he x  d i g i t  i n t o  a f o u r  d i g i t  b i n a r y  
word .  For  exam p l e ,  F ( i 6 ) = l l l l ( 2 ) , 
C ( i 6 ) = 1 1 1 0 ( 2 )  and 3 (1 6 ) = 0 1 0 1 (2 )  
f o r e ,  FC3( 1 6 ) = i i i i  1110 01 01 (2 )

RS flip-flop l o g i c  t a b l e :

dBV -

DCB -
desk - 
FSK -

162H2
A92B

T h e r e -

Q s R Qnextu u u U
0 0 1 0
0 1 0 1
0 1 1 unknown
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 unknown

VCA -  V o l t a g e  C o n t r o l l e d  A m p l i f i e r  
VCO -  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

Note on chip numbers : many chips of the same 
number are available from different manufactu
rers. The lettered prefix identifies the 
manufacturer.
Note on IC substitution: as mentioned in 
Stephen Hawk's article some chips of similar 
operation but slightly different character
istics and specifications may be substitu
ted for each other. Refer to the manufacturers' 
databooks for more info.

CD -  RCA (CMOS l i n e  o f  ICs)
LM -  N a t i o n a l  Se mi con du c to r  
LF -  N a t i o n a l  Se mi con du c to r  

(Bi -FET l i n e  o f  ICs )
RC -  Ray theon  Se mi con du c to r  
TL -  Texas  I n s t r u m e n t s  ( L i n e a r )

LF351 Wide Bandwidth JFET-Input Op-Amp 
121356 (commercial grade) Series Monolithic 
LM741 Op-Amp JFET-Input Op-Amps

INPUT C 

INPUT C

RC4136
Quad 741 H ig h -G a in  Op-Amps

©
X ^ .

Q2
Q2 Q1
CL2 oi
RST2 CL1
D2 RST1
SET2 D1

SET1

3080
Operational Transconductance Amp

(OTA)

Dual
CD4013
'D'-Type Flip-Flop

1211458
Dual Op-Amp

4001
Quad NOR g a t e

-M8V

d J

PHASE P U L S E S Q  

PHASE C O M P 1 O U T 0  

COMPARATOR 'N Q  

VCO OUT 0  

IN H IB IT 0

-  e TRK3GEg(SCHARG£ z) C t ' 1 1 0

(2 o u t p u 1 h r e s h <x d ©

C i l 2 l ©

vs s ®

® RESET CwaZck ©

§)VDD
§)VREF 
g jS lG N A L  IN

g)PH A SE COMP 2 OUT 

g )  R 2 to  Vs s

TT)R1 toVss
^DE M O DU LATO R  OUT 

g)V C O  IN

555
Timer

CD4046
C0S/M0S Micropower  Ph ase -Locked  Loop

SPST -  S i n g l e - P o l e - S i n g l e - T h r o w  s w i t c h  *°NINV input*
INV INPUT A

o--------------— <3^* o------------------o

3>+v
OUTPUT B 

g  NC 

©  NC 

9  NC
NON INV INPUT B 

[S) INV INPUT B

OUTPUT| 
INVERTIN' 

INPUT' 
NON INVERTING* 

INPUT _  
VC C + @  

INVERTING 
INPUT 

NON INVERTING, 
INPUT 

OUTPUT

g)O U TPU T
INVERTING
INPUT
NON INVERTING * 
INPUT

2 )vc c -
NON INVERTING
INPUT
INVERTING
INPUT
OUTPUT

4739
Dual Low-Noise Op-Amp

TL084
Low Noise JFET-Input Quad Op-Amps

32 PotyplMMsy August 1984



< 0

Q
0 ,

□  □

n.

Lr

TL061.....
LINEARS

...BiFet............................ ...........72
TL062..... ...Dual BiFet .................... ...........99
TL064..... ...Quad BiFet................... ...... 1.95
TL071..... ...BiFet............................ ...........65
TL072..... ...Dual BiFet.................... ...... 1.15
TL074..... ...Quad BiFet................... ...... 1.95
NE555.... ....Timer........................... ...........39
NE570.... ....Compander................. ...... 3.80
NE571.... ....Compander................. ......  2.95
NE572.... ....Compander................. ...... 4.95
UA741.... ....Comp. OpAmp............ ...........29
MC1456.. ...Low Noise OpAmp....... ...........90
RC1556... ...Low Noise OpAmp....... ...... 1.48
CA3080... ...OTA.............................. ...........94
CA3280... ...Dual OTA..................... ...... 1.98
RC4136... ...Quad OpAmp............... ...... 1.10
RC4739... ...Dual Low Noise............ ...... 1.19
NE5532... ...Dual High Perf............. ...... 3.70
NE5534... ...High Performance....... ...... 2.65

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

SANYO HYBRID POWER AMPS
STK050.... .50 Watt Power Amp......... 19.40
STK070.... .70 Watt Power Amp......... 24.20

SSM - SOLID STATE  
MICRO-TECHNOLOGY

SSM 2010....VCA.................................. 7.50
SSM 2011....PreAmp............................  5.75
SSM 2012....VCA.................................. 9.50
SSM 2020....VCA.................................. 7.50
SSM 2022....VCA.................................. 7.50
SSM 2030....VCO.................................. 7.50
SSM 2033....VCO................................  10.00
SSM 2040....VCF..................................  7.50
SSM 2044....VCF..................................  7.50
SSM 2050....VCTG...............................  7.50
SSM 2056....VCTG...............................  5.75

THERMISTER (Temp Sensing Resistor) 
TSR-Q81....Tel Labs Q81 1k .............. $3.50

OPTO-ISOLATOR
CLM6000....Clairex CLM6000............. $2.85

CAPACITORS (25 volt)
701-100.... .. 100 pf polystyrene............. .25
701-180.... .. 180 pf polystyrene............. .25
701-1000... .. 1000 pf polystyrene........... .25
701-2200... .. 2200 pf polystyrene........... .25
701-2200... .. 3300 pf polystyrene........... .25
701-3900... .. 3900 pf polystyrene........... .25
702-005.... .. .005 uf mylar...................... .12
702-01...... .. .01 uf mylar....................... .12
702-05...... .. .05 uf mylar........................ .16
702-1........ .. .1 uf mylar......................... . .21
702-22...... .. .22 uf mylar....................... .33
703-1.0..... .. 1.0 uf tantalum................... .39
703-3.3..... .. 3.3 uf tantalum................... .49
703-4.7..... .. 4.7 uf tantalum................... .59
704-2.2..... .. 2.2 uf electrolytic.............. . .21
704-4.7..... .. 4.7 uf electrolytic.............. . .21
704-10...... .. 10 uf electrolytic............... . .21
704-100.... .. 100 uf electrolytic.............. ...31
705-10...... .. 10 pf ceramic disk............ . .15
705-.01..... .. .01 uf ceramic disk........... . .12
705-.1....... .. .1 uf ceramic disk............. . .17

IC  S O C K E T S  (soldertail)
IC-S-08..... . 8 pin high quality socket.... . .27
IC-S-14..... . 14 pin high quality socket... .30
IC-S-16..... . 16 pin high quality socket... .34
IC-S-18..... . 18 pin high quality socket... .40
IC-S-28..... . 28 pin hgih quality socket... .60
IC-C-08.... .. 8 pin economy socket....... . .13
IC-C-14.... .. 14 pin economy socket..... . .15
IC-C-16.... .. 16 pin economy socket..... . .17
IC-C-18.... .. 18 pin economy socket..... . .20
IC-C-28.... .. 28 pin economy socket..... 40

RESISTORS 5 % , 1 /4  watt
All EIA values available from 2.0 ohm to 5.1 Meg. 
Also availble is 10 Meg.

100 each of same value....................  $1.50
50 each of same value........................... 98
25 each of same value........................... 75
10 each of same value........................... 40
5 each of same value........................... 25

ASSORTMENTS
10 each of 10 values (100)..................... 3.00
25 each of 10 values (250) ......................6.50
50 each of 20 values (1000)................. 16.00

CHORUS/DELAY KIT
This chorus/delay unit, designed by Craig Anderton 
and featured in Guitar Player magazine, provides 
flanging, slapback echo, and automatic double 
tracking effects. The delay range is from 2 ms to 80 
ms. Due to the use of compression and expansion 
techniques, the unit has dead-quiet operation up to 
about 50 ms and only minimal noise out the full 80 ms. 
This project kit consists of all electronics, pots, jacks, 
etc. Also included are the two circuit boards (etched, 
drilled, and legended) needed for the project. Not 
included is wire, solder, case, knobs, etc. The 
Chorus/Delay unit also needs a well regulated 
bi-polar 15 volt power supply (not included). (A 
punched and legended rack mount panel will soon be 
available for this project.)
Order KT-CD777................................ $78.00

"SNARE + "  DRUM VOICE KIT
This percussion synthesizer was designed by 

Thomas Henry and appeared in POLYPHONY 
magazine. Here's what Craig Anderton had to say 
about the "SNARE + ” . “At last - an inexpensive drum
voice that has a punchy, full sound....... All in all, the
Snare +  delivers a lot of drum sounds, and I would 
unhesitatingly recommend it to anybody who's tired 
of the thin sound found in most electronic drum 
units.”

We offer the kit with or without a panel. Kit 3770 
contains all electronic parts, switches, jacks, pots, 
etc, as well well as etched, drilled, and legended 
circuit board. Kit 3772 includes all this plus a punched 
and legended rack mount panel (standard 1 3 /4  by 19 
inches) available in black or blue (both with white 
legends).

Not included with either kit is wire, solder, mounting 
hardware, etc. The SNARE +  also needs a bi-polar 15 
volt power supply (not supplied).
KIT 3770 Basic SNARE + kit.............  $33.95
KIT 3772 SNARE +  with rack panel... $44.94

THE "CLARIFIER" GUITAR  
EQ /PREAM P

The "CLARIFIER” is an onboard preamp/EQ  
module for guitar. This design, by Craig Anderton, 
was first seen in the pages of GUITAR PLAYER 
magazine. Here’s what the CLARIFIER will do: 
Replace the guitar's standard passive tone control 
with a two control, active circuit which provides over 
12 db of bass and treble boost and up to 6 db cut.... 
Buffer your pickups from external loading, giving 
additional output and improve high freq response.... 
Add a nominal 6 db of gain to give your signal a bit 
more punch, as well as improve the signal/noise ratio 
in multiple effects systems... make your guitar 
immune to the high freq loss caused by long cable 
runs.

The CLARIFIER kit is available in two options, both 
of which include a high quality drilled, legended, and 
masked circuit board, as well as complete step by 
step instructions. Kit 2450 contains everything 
needed for a complete unit.. Kit 2455 contains 
everything execpt the pots (for those who prefer a 
particluar brand of potentiometer). Batteries are not 
included with either kit.
KIT 2450....Complete CLARIFIER kit . $18.95 
KIT 2455....CLARIFIER less controls ..$14.95

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

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

SA TISFACTION GUARANTEED!

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

TRANSISTORS
2N3904...2N3904 NPN Transistor............ 25
2N3906...2N2906 PNP Transistor............ 25

POTENTIOMETERS
(3 /8  long shaft, 5 /1 6  mounting hole)

854-401.....10K Linear taper................  1.09
854-501......100K Linear taper.............. 1.09
854- 505..500K Linear taper.............. 1.09
855- 401.... 10K Audio taper.................. 1.09
855-501......100K Audio taper............... 1.09
855- 505.500K Audio taper............... 1.09
856- 401.... 10K Audio taper with

on/off switch..................... 1.25

TRIM  POTS (vertical mount)
802-251... 250 ohm trimmer.......................40
802-103... 10K trimmer..............................40

M INI TOGGLE SW ITCHES
403-20....SPDT (on/on) sub-mini (3A)_ 1.20
403-40....DPDT (on/on) sub-mini (3A).... 1.50 
405-10....SPST (on/off) bat handle (6A). 1.85

LEDs
Please note that the typical DC forward current (l-fwd) 
of these LED’s is less than those offered elsewhere 
making these LED's ideal for battery circuits or others 
where current consumption is a factor.

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

Note: 305-204 is a three lead, tri-color (green, red, 
yellow) device. It is essentially two separate LED’s in 
one package. (The yellow is obtained by turning on 
both green and yellow.) * 1

JACKS and PLUGS
1 /4  In. PHONE JACKS
901-101...Mono standard phone jack........45
901-103...Mono with n/closed contact......52
901- 105...Mono end. jack (open back)..55
902- 211...Stereo standard phone jack......70
902- 213...Stereo end. jack (open back).. .77

1 / 8 In. MINI JACKS
903- 351...Mono with n/closed contact..32
903-353...Mono end. (open back)..............26
903-355...Mono enclosed with contact......35

RCA JACKS
921-100...RCA jack, chassis mount...........34
921-200...RCA jack on phenolic mount... .25 
921-300...Dual RCA on phenolic mount... .43 
1 /4  In. PHONE PLUGS
911-201...Mono, black phone plug............48
911-203...Mono, red phone plug................48
911-205...Mono, chrome (metal) plug... .1.20
911-211...Stereo, black phone plug.......... 65

1 /8  In. MINI PLUGS
913-251...Mono, black mini plug................38
913-253...Mono, red mini plug...................38
913-255...Mono, chrome (metal) plug........56

SWITCHING JACKS
These are stereo phone jacks that contain an 
independent switching sywtem that is controlled by 
the insertion of the plug. Jack 905-301 contains the 
equivalent of a DPST normally on switch. Jack 
905-302 contains the equivent of a DPDT on/on 
switch making it ideal for switching bi-polar power 
supplies on and off in effects boxes, etc.
905-301...Stereo jack with SPST switch.. .90 
905-302...Stereo jack with DPDT sw..... 1.00

PGS ELECTRONICS 
Route 25 - Box 304  

Terre Haute, IN 4 78 02



R E V IEW

by: Chuck Pogan
H e y . . . r e m e m b e r  t h e  g u y s  who made  t h o s e  g i z m o s  

i n  t h e  l a t e  6 0 s  a n d  7 0 s  w i t h  n a m e s  l i k e  " S c r e a m i n g

E L E C T R O H  ARMOINIX 
INSTANT REPLAY I

B i r d "  an d  "B ig  M u f f  P i " ?  W e l l ,  a f t e r  a  l e n g t h y  
h i a t u s  due  t o  e x t e r n a l  u n io n  h a r a s s m e n t  ( a s  r e p o r t e d  
i n  R e a d e r ' s  D i g e s t * )  b i g  w h e e l  Mi k e  M a t t h e w s  h a s  
t i e d  t h e  l o o s e  ends  t o g e t h e r  and r evamped E l e c t r o -  
H a r m o n i x .  W i t h  t h e  a d v e n t  o f  t h e i r  " I n s t a n t - R e 
play ,"*  Mike and E-H g e t  my v o t e  f o r  "Comeback P l a y e r  
o f  t h e  Y e a r " .

The "Rep lay" d i g i t a l l y  r e c o r d s  any  s h o r t  sound ,  
w h i c h  c a n  t h e n  be  r e p l a y e d  a t  t h e  u s e r s '  command .  
F e a t u r e s  i n c l u d e  drum pad t r i g g e r i n g  w i t h  d yn am ic s  
( o r  u s e  a l t e r n a t e  c o n t r o l l e r s  s u c h  a s  k e y b o a r d s  o r  
g a t e  t r i g g e r s ) ,  a r e p e a t  ( l o o p )  f u n c t i o n ,  an d  AC 
power  o p e r a t i o n .

The u n i t  i s  h o u s e d  i n  t h e  s t a n d a r d  E-H s h e e t  
m e t a l  box,  w i t h  knobs  f o r  "Mic L ev e l " ,  " T r i g  L ev e l " ,  
and " P i t c h " .  The re  i s  a l s o  a  "Record"  b u t t o n ,  a l o n g  
w i t h  LEDs t o  i n d i c a t e  " r e c o r d "  and " o ve r lo ad " .

Recording with the Replay. B e g i n  by f e e d i n g  
y o u r  s i g n a l  i n t o  t h e  m i c  i n p u t  j a c k  a n d  a d j u s t i n g  
t h e  mic  l e v e l  s e n s i t i v i t y  p o t  u n t i l  t h e  " O v e r l o a d "  
LED i n d i c a t o r  j u s t  b e g i n s  t o  f l i c k e r  o n  p e a k s .  
Next ,  a d j u s t  t h e  t r i g g e r  l e v e l  p o t  u n t i l  t h e  s am p le d  
sound p l a y s  back  a t  a p p r o x i m a t e l y  t h e  same vo lume  a s  
t h e  i n p u t  sound ( t h i s  may r e q u i r e  a  few " t e s t  r un s "

s i n c e  t h e  t r i g  l e v e l  i s  v e r y  s e n s i t i v e ) .  To r e c o r d  
t h e  s a m p l e ,  s e t  t h e  " P i t c h "  k n o b  p r e t t y  much  c o u n 
t e r - c l o c k w i s e  ( i . e .  l o n g e s t  s a m p l i n g  t i m e )  and p r e s s  
t h e  r e c o r d  b u t t o n .  The r e d  r e c o r d  LED sh o u l d  l i g h t  
and  s t a y  l i t  t o  i n d i c a t e  t h a t  t h e  Rep l ay  i s  w a i t i n g  
f o r  a  s o u n d ;  a s  s o o n  a s  t h e  s o u n d  t o  b e  s a m p l e d  
b e g i n s ,  t h e  R e p l a y  s t a r t s  s a m p l i n g  ( t h e  LED t h e n  
f l a s h e s  u n t i l  t h e  s a m p l i n g  t i m e  i s  o v e r ) .  The ma x i 
mum s a m p l i n g  t i m e  i s  2 s e c o n d s  w i t h  p i t c h  f u l l y  
c o u n t e r - c l o c k w i s e .  T u r n i n g  p i t c h  c l o c k w i s e  d e 
c r e a s e s  t h e  s a m p le  t i m e  b u t  i n c r e a s e s  f i d e l i t y .

Playback. C o n n e c t  t h e  e x t e r n a l  t r i g g e r  pad  
p r o v i d e d  w i t h  t h e  R e p l a y  t o  i t s  " e x t .  t r i g . "  i n p u t  
j a c k ,  t h e n  s t a r t  c r a s h i n g  on t h e  pad.  S i n c e  t h e  pad 
h a s  d y n a m i c s ,  t h e  h a r d e r  y o u  h i t ,  t h e  l o u d e r  t h e  
p l a y b a c k .  You c a n  a l s o  a u t o - t r i g g e r  w i t h o u t  a  pad  
(a  r e p e a t  s w i t c h  on t h e  back  r e p e a t s  t h e  e v e n t ;  t h e  
p e r i o d  i s  e q u a l  t o  t h e  s a m p l i n g  t i m e ) .  H i n t :  When 
r e c o r d i n g  a s o u n d  yo u  e x p e c t  t o  p l a y  b a c k  w i t h  t h e  
t r i g g e r  p a d ,  s e t  t h e  p i t c h  k n o b  a t  a b o u t  20 -30% o f  
maximum a s  t h i s  w i l l  g i v e  t h e  w i d e s t  p i t c h  v a r i a t i o n  
r a n g e  on p l ay b ac k .

Applications. The R e p l a y ' s  u s e s  a r e  l i m i t e d  
o n ly  by y ou r  i m a g i n a t i o n  ( w e i r d n e s s ? ) .  I t ' s  a  r e a l  
k i c k  t o  r e c o r d  y o u r  v o i c e  an d  t r a n s p o s e  i t  t o  a 
d i f f e r e n t  r e g i s t e r .  My "Lurch"  i m p r e s s i o n  i s  a  dead
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r i n g e r . . . a l s o ,  l o w e r i n g  t h e  p i t c h  o f  g r u n t s  a nd  
s n a r l s  sounds  l i k e  t h e  San Diego Zoo.

U s i n g  t h e  a u d i o  s i g n a l  f r o m  a n  e x t e r n a l  k e y 
bo a r d  a s  a  t r i g g e r  i n c r e a s e s  c o n t r o l  p o s s i b i l i t i e s ,  
a s  i t  a l l o w s  f o r  t r a n s p o s i n g  t h e  s am p le d  sound  f rom 
t h e  keybo a rd .  T ry  s a m p l i n g  an  a c o u s t i c  g u i t a r  s t r u m  
o r  a f u z z e d - o u t  e l e c t r i c  g u i t a r  n o t e ,  and t h e n  t r i g 
g e r i n g  t h e  R ep l ay  w i t h  a t y p i c a l  s y n t h  ( I 'm  c u r r e n t 
l y  u s i n g  a l i t t l e  M-10 a n d  i t  w o r k s  j u s t  f i n e ) .  
Even a VL-Tone w i l l  work.  T ry  dumping  a  tw o -h an d ed  
cho r d  f rom a p o l y s y n t h  i n t o  t h e  box and p l a y  10 n o t e  
l e a d s  on yo u r  V L- To ne . . . i m p r e s s i v e  o r  wh a t ?  You can  
a l s o  p r e p a r e  sounds  i n  a d va nc e ,  l i k e  m u l t i - t r a c k e d  
s o u n d  e f f e c t s  o r  h a n d c l a p s ,  f o r  d u m p i n g  i n t o  t h e  
u n i t  d i r e c t l y  f r om t a p e .

Pros. For  me, t h e  mere  a c c e s s i b i l i t y  o f  a  u n i t  
t h a t  h i n t s  a t  s a m p l i n g  t e c h n i q u e s  i s  t h e  m a j o r  
b r e a k t h r o u g h .  Not t o o  many o f  u s  i n  t h e  r e a l  w o r l d  
c a n  a f f o r d  t h e  b i g g e r  m a c h i n e s  t h a t  s p e c i a l i z e  i n  
a l l  f a c e t s  o f  s a m p l i n g ,  a n d  a s  a l o w - c o s t  a l t e r n a 
t i v e  t h e  R e p l a y  s t a n d s  a l o n e .  I t s  s o u n d  r e p r o d u c 
t i o n  q u a l i t y  i s  q u i t e  go od  an d  n o t  t o o  n o i s y  w i t h  
p r o p e r  l e v e l - s e t t i n g .  A l s o ,  t h e  k e y b o a r d  p i t c h  
c o n t r o l  c a p a b i l i t y ,  howeve r  l i m i t e d ,  i s  a  d e f i n i t e  
a d v a n t a g e .

Cons. F o r  a  d e v i c e  t h a t  p a c k s  so  much  w a l l o p  
i n t o  s u c h  a  s m a l l  box  f o r  s u c h  a  l o w  p r i c e ,  t h e  
R e p l a y ' s  s h o r t c o m i n g s  a r e  o f  l i t t l e  r e a l  c o n s e 
q u e n c e .  My o n l y  r e a l  g r i p e  i s  t h a t  t h e y  d i d n ' t  p u t  
an  o n - o f f  s w i t c h  on t h e  box so we w o u l d n ' t  be yank 
i n g  on  t h e  AC c o r d  a l l  t h e  t i m e .  I  w o u l d  a l s o  l i k e  
t o  s ee  a  so upe d - up  Rep l ay  w i t h  some k in d  o f  p ro g ra m  
o r  p a t c h  s t o r a g e  i n  t h e  f u t u r e ,  s i n c e  t h e  p r e s e n t  
u n i t  l o s e s  t h e  s t o r e d  sound when t u r n e d  o f f .

A no th e r  l i m i t a t i o n  i s  t h a t  c h a n g in g  t h e  p i t c h  
c o n t r o l  a l s o  ch an ge s  t h e  p l a y b a c k  spee d  o f  t h e  sam
p l e d  s o u n d ,  an d  i s  t h u s  n o t  a  t r u e  f r e q u e n c y  s h i f t .  
And a l a s ,  a n  e x t e r n a l  k e y b o a r d  c o n t r o l l e r  c a n  o n l y  
t r a n s p o s e  o v e r  a  2 - o c t a v e  r a n g e .

Conclusions. I 'm  n o t  u s u a l l y  o n e  f o r  g e t t i n g  
o v e r l y  e x c i t e d  a b o u t  new  b o x e s  b e c a u s e  m o s t  c o m 
p a n i e s  j u s t  p ro du ce  t h e  same b a s i c  d e v i c e s  and n o t h 
i n g  e l s e .  E-H, ho w ev e r ,  i s  one  o f  t h e  f ew  co m pa n ie s  
t h a t  r e a l l y  t a k e s  ch a n c e s  —  c r e a t i n g  u n iq u e  g i zm os  
a n d  p r e s e n t i n g  t h e m  a t  a f f o r d a b l e  p r i c e s .  I  t h i n k  
the.  R e p l a y  i s  a  w h o l e  new  b a l l g a m e .  I  m e a n . . . a  
d i g i t a l  s a m p l i n g  d e v i c e  w i t h  p i t c h  and t r i g g e r  co n 
t r o l  f o r  u n d e r  $300  l i s t  s e e m s  t o o  go o d  t o  b e  t r u e !  
Don' t  e x p e c t  t h e  Re p l a y  t o  be " t h e  p oo r  man ' s  Emula 
t o r "  b u t  do  e x p e c t  i t  t o  b e  w h a t  i t  i s :  a  c r u d e  
c o n t r o l l e r  o f  r e a l - w o r l d  sounds .  And t h a t ' s  p l e n t y !

Y o u ' l l  h a v e  t o  m e e t  t h e  u n i t  h a l f - w a y  t o  make  
i t  work w e l l ,  b u t  a  l i t t l e  p r a c t i c e  w i l l  make l o a d 
i n g  any  t y p e  o f  sound ea sy .  Fo r  t h o s e  o f  you  w i t h  a 
s t u d i o ,  t h e  R e p l a y  c a n  b e  a  r e a l  " a c e  i n  t h e  h o l e "  
f o r  s o l v i n g  c r e a t i v e  b l o c k s .

The R e p l a y  i s  t h e  o n l y  d e v i c e  o f  i t s  k i n d  I  
know o f  i n  t h i s  p r i c e  r a n g e ,  a n d  b e c a u s e  o f  t h i s  I  
u n h e s i t a t i n g l y  recommend t h e  u n i t  t o  anyone  i n t e r 
e s t e d  i n  m us i c  r e c o r d i n g ,  t h e a t r i c a l  e v e n t s  o r  j u s t  
p l a i n - o l e  l i p p e d - o u t  p a r t y  t o y s .  Y o u ' r e  s u r e  t o  
f i n d  many  u s e s  ( s o m e  q u i t e  b i z z a r e )  f o r  t h i s  bo x .  
The EH I n s t a n t  Rep l ay . . . you  r a ng?  *

* R e p r i n t s  o f  t h e  a r t i c l e  a p p e a r i n g  i n  Readers Digest 
c o n c e r n i n g  E l e c t r o  Ha rmon ix  a r e  a v a i l a b l e  f r om E l e c 
t r o  H a r m o n i x ,  27 W. 2 3 r d  S t . ,  New Y o r k ,  NY 1 0 0 1 0 .  
T e l .  ( 2 1 2 )  7 4 1 - 1 7 7 0 .
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SHIFTY INFORMATION

I  r e c e n t l y  s p o k e  t o  M i c h a e l  
I c e b e r g ,  who showed me some o f  h i s  
g a d g e t s .  One  t h i n g  t h a t  f a s 
c i n a t e d  and l a t e r  c o n f u s e d  me was 
t h i s .  He s p o k e  i n t o  a  m i c r o p h o n e  
a n d ,  u s i n g  a  m o d u l a t o r ,  s h i f t e d  
t h e  f r e q u e n c y  o f  h i s  v o i c e  down 
a b o u t  a  h u n d r e d  c y c l e s .  What  do 
y o u  know a b o u t  a u d i o  f r e q u e n c y  
s h i f t i n g ?  Who knows,  maybe some
w h e r e  i n  t h e r e  i s  a n  i n t e r e s t i n g  
a r t i c l e  f o r  Polyphony .

Joh n  P i s k u l i c
S t .  L o u i s ,  MO

J o h n  —  F r e q u e n c y  s h i f t e r s  
have  been  d i s c u s s e d  e x t e n s i v e l y  i n  
E l e c t r o n o t e s , so  t h e r e ' s  no  r e a l  
n e e d  t o  d u p l i c a t e  t h a t  m a t e r i a l  
h e r e .  ‘ Fo r  i n f o r m a t i o n  on r e p r i n t s  
o f  t h e  p e r t i n e n t  a r t i c l e s ,  w r i t e  
B. A. H u t c h i n s  a t ’ 1 P h e a s a n t  L a n e ,  
I t h a c a ,  NY 14850.

w elcom e,

WIN D  PLAYERS
VOCALISTS

You can use your own 
instrument or voice to 

control any standard synthesizer, 
with more expressiveness than 

<3 keyboard.

THE GENTLE ELECTRIC! 
PITCH AND ENVELOPE 

SLOWER
m

W rite fo r 
brochure, 

and app

A lto  avai 
Serge synth  

fk rc u s to fr i

gentle electric
V  Dept p
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Tell Them You Saw In Polyphony’
C a s s e t t e  d i s t r i b u t i o n .  L l e 

w e l l y n  C o m m u n i c a t i o n s  ( 2 1 3  E. 
F o u r t h  S t . ,  S t .  P a u l ,  MN 5 5 1 0 1 )  
o f f e r s  a c a s s e t t e  d i s t r i b u t i o n  
s e r v i c e  t h a t  i s  s a i d  t o  l i n k  i n d e 
pend en t  t a p e  and LP p r o d u c e r s  w i t h  
a d i r e c t  m a i l  c o n s u m e r  m a r k e t .  
P r o d u c t s  c h o s e n  by L l e w e l l y n  f o r  
d i s t r i b u t i o n  a r e  a d v e r t i s e d  an d  
p r o m o t e d  i n  a b i - m o n t h l y  t a b l o i d  
t h a t  r e a c h e s  a p p r o x i m a t e l y  30,000  
s u b s c r i b e r s .  Fo r  more i n f o r m a t i o n  
w r i t e  L l e w e l l y n ,  o r  c a l l  1 -  
8 0 0 / 8 4 3 - 6 6 6 6  ( i n  M i n n e s o t a  c a l l  
6 1 2 / 2 9 1 - 1 9 7 0 ) .

Roland MIDI products. Roland 
( 7 2 0 0  D o m i n i o n  C i r c l e ,  Los  An
g e l e s ,  „CA 9 0 0 4 0 )  h a s  i n t r o d u c e d  
t h e  MM-4 MIDI Thru  Box ($70 l i s t ) ,  
w h i c h  e x p a n d s  on e  MIDI I n  s i g n a l  
t o  f o u r  MIDI T h r u  s i g n a l s .  The 
MD-8 ( $ 2 9 5  l i s t )  i s  a MI DI  t o  
R o l a n d  DCB b u s s  i n t e r f a c e  t h a t  
a l l o w s  DCB i n s t r u m e n t s  ( s u c h  a s  
t h e  J u p i t e r - 8  and Ju n o - 6 0 )  t o  work 
i n  a MIDI sy s t e m .

See the light. ETA L i g h t i n g  
( 1 7 1 0  E n t e r p r i s e  P a r k w a y ,  T w i n s -  
b u r g ,  OH 4 4 0 8 7 )  a n n o u n c e s  t h e  
Mo de l  1661 ( 1 2 0 0  W a t t s / c h a n n e l )  
and 1662 (2400 W a t t s / c h a n n e l )  d im 
m e r  p a c k s  f o r  s t a g e  l i g h t i n g .  
F e a t u r e s  i n c l u d e  s i x  c h a n n e l s  p e r  
p a c k ,  r a c k  f o r m a t ,  f a n  c o o l i n g ,  
l o w  v o l t a g e  DC r e m o t e  c o n t r o l ,
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heavy  d u ty  t o r o i d a l  choke  f i l t e r 
i n g ,  and a l l - s t e e l  c h a s s i s .

E-Drum. The E -Drum by  E -mu 
(2 8 1 5  C h a n t i c l e e r ,  S a n t a  C r u z ,  CA 
9 5 0 6 5 - 1 8 9 1 )  c o m b i n e s  d i g i t a l l y  
r e c o r d e d  p e r c u s s i o n  sounds  ( a v a i l 
a b l e  a s  p l u g - i n  c a r t r i d g e s )  w i t h  a 
d y n a m i c a l l y - r e s p o n s i v e  t r i g g e r  pad 
i n  a s i n g l e  p a c k a g e .  The E -Drum 
can  be t r i g g e r e d  f rom DC t r i g g e r s ,  
g a t e s ,  d ru m  m a c h i n e s ,  a n d  e v e n  
a u d i o  s o u r c e s .

16 bit DAC. The PCM53JP-V 
f r o m  B u r r - B r o w n  i s  a 16 b i t  DAC 
w i t h  0.002% THD, 96 dB d y n a m i c  
r a n g e ,  3 m i c ro s e c o n d  s e t t l i n g  t i m e  
( t y p i c a l ) ,  an d  a 1 0 0 - p i e c e  p r i c e  
o f  $19 .

New drum sounds. O b e r h e i m  
E l e c t r o n i c s  ( 2 2 5 0  S. B a r r i n g t o n  
Av e . ,  Los  A n g e l e s ,  CA 9 0 0 6 4 )  h a s

i n t r o d u c e d  t h e  f i r s t  a l t e r n a t e  
d ru m  s o u n d  s e t  f o r  t h e  DX. Re
t a i l i n g  f o r  $249,  t h e  s e t  i n c l u d e s  
a n a l o g  e l e c t r o n i c  d ru m s o u n d s .  
S u bs equ en t  r e l e a s e s  w i l l  i n c l u d e  
a l t e r n a t e  a c o u s t i c  drum and cymbal  
s o u n d s ,  p l u s  a w i d e  v a r i e t y  o f  
p e r c u s s i o n  v o i c e s .  Nine Zero  I n 
s e r t i o n  F o r c e  s o c k e t s  a r e  a v a i l 
a b l e  f o r  $90 t o  f a c i l i t a t e  c h i p  
i n s e r t i o n  and  r e m ova l .

Unicord floods us with press 
releases. U n i c o r d  (89 F r o s t  S t . ,  
W e s t b u r y ,  NY 115 90  h a s  a  l o t  
h a p p e n i n g .  1 )  T h e i r  " P a t c h e s "  
n e w s l e t t e r  c o v e r s  Korg  p r o d u c t s ,  
p e r s o n a l i t i e s ,  an d  t e c h  t a l k .  2)  
New PME40X e f f e c t s  modu le s  i n c l u d e  
D i s t - W a h  ( d i s t o r t i o n ,  e n v e l o p e  
f o l l o w e r ,  m u l t i - m o d e  f i l t e r ) ,  Oc
t a v e  V o c t a v e  d i v i d e r ,  an d  Wave -  
s h a p e r  ( c o n v e r t s  g u i t a r  a u d i o  t o  
s q u a r e / s a w t o o t h  w a v e f o r m s ) .  3) 
The MKS-30 MIDI s y n c h r o n i z e r  p u t s  
a s y n c  t r a c k  on  t a p e  an d  c a n  s y n 
c h r o n i z e  MIDI a n d  s y n c  d e v i c e s .  
4 )  The P o l y - 8 0 0  i s  now a v a i l a b l e  
i n  a  l i m i t e d  e d i t i o n  w i t h  r e v e r s e d

August 1984



k e y  c o l o r s  ( b l a c k  k e y s ,  w h i t e  
f l a t s / s h a r p s ) .  The EX-800  e x 
p a n d e r  m o d u l e  i s  a MIDI c o n t r o l 
l a b l e  P o l y - 8 0 0  w i t h o u t  t h e  k e y 
b o a r d .  5) The SDD-1000 d e l a y  i s  
q u i e t  and h a s  i n t e r e s t i n g  f e a t u r e s  
s u c h  a s  r e c o r d  c a n c e l ,  d ru m  m a -  
c h i n e / s e q u e n c e r  sy nc ,  and s a m p l e -  
a n d - t r i g g e r .  $395 l i s t .

New from Fostex. The MN-15 
f rom F o s t e x  (15431 B l ac kb u rn  Ave. ,  
N o r w a l k ,  CA 9 0 6 5 0 )  i s  a  5 - i n ,  1 -  
o u t  m i x e r  w i t h  4 l i n e  i n p u t s ,  1 
m i c / l i n e  s e l e c t a b l e  i n p u t ,  a n d  a 
m a s t e r  c o m p r e s s o r  w i t h  v a r i a b l e  
r e l e a s e  t i m e .  $55 r e t a i l .  The 
5030  e i g h t - c h a n n e l  l i n e  amp c o n 
v e r t s  e i g h t  - 1 0  dBv s i g n a l s  t o  
e i g h t  +4 dBm s i g n a l s  ( o r  v i c e -  
v e r s a ) ,  t h u s  m a k i n g  f o r  e a s y  
t r a n s f e r  o f  t r a c k s  f rom home s t u 
d i o  t o  p r o  s t u d i o  r e c o r d e r s .  
T r a n s f o r m e r l e s s  d e s i g n ,  s w i t c h a b l e  
b a l a n c e d  o r  u n b a l a n c e d  XLR o u t 
p u t s ,  b a l a n c e d  XLR i n p u t s ,  S /N o f  
92 dB. $595  r e t a i l .

Moog software package. The
Moog "Song P ro d u c e r "  mu s i c  s y s t e m ,  
b a s e d  a r o u n d  t h e  C o m m o d o r e - 6 4 ,  
i n c l u d e s  MIDI COMMAND ( t u r n s  a n y  
MIDI k e y b o a r d  i n t o  a s p l i t / l a y e r  
k e y b o a r d )  an d  SONGSTEPPER. The 
l a t t e r  a l l o w s  f o r  p i t c h  e n t r y  v i a  
MIDI k ey bo a r d  i n  s t e p  mode o r  t h e  
C-64 k e y b o a r d ,  and p r o v i d e s  v id e o  
d i s p l a y  o f  e v e r y  e l e m e n t  o f  a 
c o m p o s i t i o n  i n c l u d i n g  drum s c o r e ,  
m u s i c  v o i c e  s c o r e ,  and ma i n  s c o r e .  
An o p t i o n a l  p r i n t e r  p ro d u c e s  s c o r e  
p r i n t o u t s .  SONGSTEPPER a l s o  p r o 
v i d e s  8 i n d e p e n d e n t  d ru m  t r i g g e r  
o u t p u t s  and s o f t w a r e  p ro g r am ma b le  
c l o c k  d i v i s i o n .

The  h a r d w a r e  i n t e r f a c e  i n 

c l u d e s  MIDI IN ,  THRU, a n d  f o u r  
f u l l - b a n d w i d t h  M I D I  o u t p u t s .  
C l o c k  c a p a b i l i t i e s  i n c l u d e  CLOCK 
IN,  CLOCK OUT, START, an d  STOP. 
The h a r d w a r e / s o f t w a r e  pack age  r e 
t a i l s  f o r  $395.

New mic. S h u r e  (2 22  H a r t r e y  
Av e . ,  E v a n s t o n ,  IL  6 0 2 0 4 )  h a s  
i n t r o d u c e d  t h e  SM8 7  " C r o w d  
P l e a s e r " .  T h i s  s u p e r c a r d i o i d  m i 
c r o p h o n e  i s  c l a i m e d  t o  p r o v i d e  
v o c a l i s t s  w i t h  a  t a i l o r e d  f r e q u e n 
c y  r e s p o n s e  f o r  max imum g a i n  b e 
f o r e  f e e d b a c k .  $329 l i s t  f o r  t h e  
SM87-LC ( l e s s  c a b l e )  and $355 l i s t  
f o r  t h e  SM87-CN ( w i t h  2 5 '  c a b l e  
and p ro  a u d i o  c o n n e c t o r s ) .

New software. Metawave f rom 
P a u l  D. L e h r m a n  (31 M a p l e  Avenue  
#1,  Cambr idge ,  MA 02139) en han ces  
t h e  a l p h a S y n t a u r i  s y s t e m  w i t h  
r e a l - s o u n d  s a m p l i n g  ( r e q u i r e s  a 
D e c i l l i o n i x  DX-1 d i g i t a l  r e c o r d e r  
c a r d ) ,  w a v e - b u i l d i n g  ( f o r  com 
b i n i n g  w a v e f o r m s ) ,  wav e  s p l i c i n g  
a n d  e d i t i n g ,  a n d  f i l t e r i n g .  
$89.95 p o s t p a i d  f rom t h e  a u t h o r .

Programmable piano tuner.
I n v e n t r o n i c s  ( 7 0  P a r k  F o r e s t  
D r i v e ,  C a r l i s l e ,  MA 0 1 7 4 1 )  h a s  
i n t r o d u c e d  t h e  S a n d e r s o n  A c c u -  
T u n e r .  H o l d i n g  up  t o  54 c o m p l e t e  
8 8 - n o t e  p i a n o  t u n i n g s  i n  14K o f  
m e m o r y ,  t h i s  p o r t a b l e  u n i t  i n d i 
c a t e s  t u n i n g  on  a  r o t a t i n g  LED 
d i s p l a y .  A c c u r a t e  t o  1 / 1 0 0 0  o f  a  
s e m i t o n e ,  t h e  A c c u - T u n e r  a l l o w s  
f o r  s t r e t c h  t u n i n g s ,  p i t c h  r a i s 
i n g ,  a n d  s t o r e d  t u n i n g s .  F rom 
$950 l i s t ,  d ep en d in g  on number  o f  
t u n i n g  p ro g ra m s .

Tester. The P o r t -A -T o ne  f rom 
M i c r o p r o  A u d i o ,  815 0  SW 54 Ave . ,  
M i a m i ,  FL 33 1 43  h a s  t h r e e  1 kHz 
o u t p u t s  ( - 4 0  dB, - 1 0  dB, 1W s p e a k 
e r  l e v e l ) ,  t e s t s  p h o n o  an d  1 / 4 "  
phone c a b l e s  f o r  s h o r t s  and open s ,  
a n d  t e s t s  3 - c o n d u c t o r  m i c  c a b l e s  
f o r  s h o r t s ,  open ,  and p h a s i n g  ( p i n  
p o l a r i t y ) .  $ 1 2 9 . 9 5  l i s t .
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ORDER FROM: POLYMART. PO B O X 2 0 3 0 5 . OKLAHOI

CUSTOMIZING YOUR ELECTRIC GUITAR by Adrian Legg — An Easy to follow guide for 
customizing your guitar to turn it into a unique and personal instrument. Easy to follow 
diagrams and step-by-step instructions shows you how to get new and better sound from your 
guitar.
#CEG Customizing your Electric Guitar ......................................................................................... $7.95

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

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

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

GUITAR ELECTRO NICS FOR M U SIC IA N S by Donald Brosnac is a comprehensive guide for any
one interested in electric guitars. It clearly explains guitar electronics step-by-step with over 350  
photos, drawings and schematics. Chapters include: types of pickups, design and function of 
hardware components, servicing electric guitar circuits, hot rodding electric guitars and more. 
Anyone who wants to increase his knowledge of guitar construction and function will benefit 
from reading this book. #  G E M ........G uitar E lectronics for M usicians................. . . .$ 1 2 .9 5

GUITAR GADGETS by Craig Anderton — A consumer’s guide written by the  expert on the sub
ject. For the guitarist who wants to know all about electronic gadgets. How to buy them, fix 
them, and get the most out of them. Includes a demonstration record.
#GG Guitar Gadgets ..........................................................................................................................$14.95

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

Home 
Recording

:
K I N G '

UV*> 2

HOME RECORDING FOR MUSICIANS is Craig Anderton’s original 
guide to outfitting and operating a budget studio for maximum results, includes mixer and other 
audio processing circuits and a sound sheet demo recording.
#HRFM HOME RECORDING FOR MUSICIANS $14.95
Synthesists must be well versed in a number of techniques and principles. “How To” and project 
oriented books are a great way to pick up these skills. MULTITRACK PRIMER by TEAC is a step- 
by-step guide to building, outfitting and operating your home studio.
#TEAC TEAC MULTITRACK PRIMER $4.95

MAKING MONEY MAKING MUSIC by James Dearing — Everyong dreams of being at the 
top, but there’s an enormous amount of “middle money” out there for the taking. This is not a 
book about how to become a Millionaire Rock Star, but the strategies revealed will give you the 
knowledge you need to keep afloat if you decide to pursue a recording contract. A fresh and prac
tical approach to staying alive in the music business. From the publishers of Writer’s Digest. 
#MMM MAKING MONEY MAKING MUSIC $12.95

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

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

#EMS ELECTRONIC MUSIC SYNTHESIZERS $6.95

POLYMART
NEW BOOKS!



USE THE ORDER FORM 
ON THE NEXT PAGE

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

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

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

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

ELECTRONICS

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

CITY. OK 73156 (4 0 5 ) 8 4 2 -5 4 8 0

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

#EPFM ELECTRONIC PROJECTS FOR MUSICIANS $14.95 #OACB OP-AMP COOKBOOK $15.95
#EMCR ELECTRONIC MUSIC CIRCUITS $16.95 #AFCB ACTIVE FILTER COOKBOOK $14.95
#CMCB CMOS COOKBOOK $13.95
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BACK ISSUES $2.50 each ppd 
Find out what you’ve missed!

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

#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.
■ ■  #0304: April/May'78:Minimoog Mods, non-keyboard module use,
phasing and flanging (theory and circuits) memory expansion for 
programmable drums, digitally addressed transposer, polyphonic 
software.

electronic .music notation, notesSept/Oct 78:
of "Cords" by Larry Fast, sequencer software - part

■■ #0402:
the recording
one, rhythmic control of analog sequencers, touch switch projects, 
modular vocoder techniques. PET as a music controller, patches. 
bm #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.
bm #0502: July/August 79: hex VCA/mixer project, electronic
music schools and studios, modify the Oberheim Expander Module, 
profile of Ernest Garthwaite, budget microphones, digitizer 
projects and software, bar graph ICs
bm #0505: January/February 80: Joseph Byrd, Mort Garson,
Larry Fast on 'Games', composing for 'live plus tape', using the 
CA3280. recording vocals, ADSR circuits.
mb #0506: March/April 80: Computers in Music: real time audio 
processing hardware, Powell sequencer system, Max Mathews, 
advanced STG software, PortaStudio, phase modulation, Volume 5 
index.
bm #0601: May/June 80: Gary Numan, Microcomputers in .Real 
Time Audio, Build a Digital Audio Delay Line, writing
Documentation, Richard Hayman Composer/Performer Home Recording: 
Applying Harmonizing and Pitch Transposing Techniques by: Craig 
Anderton.
■« #0602: July/August 80: Peter Gabriel, digital VCO
project, Dream modules, optimum level settings, dynamic phrasing, 
patches.
m b  #0603: Sept/Oct combined with Nov/Dec 8U: alternate
controllers, add "voices to Casio M-10, voltage controlled 
quadrature oscillator project, cordless patch bay, recording 
rules, patches.
mm #0604: January/February 81: Special Construction Edition;
Build: Audio Circuit Breaker, Pulse Width Multiplier, Magnetic 
Harp, 50 Watt/Channel Stereo Power Amp, Quad Sequential Switch, 
DOD Mods, patches.
mb #0605: March/April 81: Portable Music Issue, reviews of
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.
mm #0606: May/June 81: Synthesizer: Hardware Mods and
Software. Modular Synthesizer Effects, Environmental music, 
Keyboard assignment for the 8700, new.columns; Details, Practical 
Circuitry, and On Location. Volume 6 index.

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

New Technique, Xenharmonics, Kraftwerk Live - Review, 
Psycho-Acoustic Experiments, Practical Circuitry - Super
Controller, Applied synthesis - Brass, Construction Tips For 
Beginners.
mm #0703: Nov./Dec.'81: Dave Rossum interview, Applied
Synthesis: Strings,Details: Series-parallel/Sum-Difference. The
Sound Gizmo and Pro-One Reviews, Practical Circuitry: VCO Deluxe.

#0704 Jan./Feb.'82: Bob Moog interview, Chip Power -
STK-050/070, Simple Square Wave Shaper, Tape Timer Ruler, 
Practical Circuitry: VCAs made simple. Details: Gozinda & Gozouta 
Revisited, Korg Trident & Casiotone 202 Reviews.

bm #0705 Mar. /Apr. ' 82: Elec tronic Music Math, Analog Delay 
Clock / Modulation; Frequency Domain Modifiers; Screen-Wave for 
the TRS-80; Touch Switches Revisited; Practical Circuitry: ADSR 
the Easy Way; Getting the most out of a Cheapo (Guitar).
** #0706 May/August '82: Anatomy of a Private record, Don 
Slepian Interview, Understanding Digital Synthesizers: A Digital 
Filter, Syn-Bow Review, Optical Audio, Profiles of SSM 2033 & 
2044, The PAL Filter, Bill Rhodes Applied synthesis: Bells, Pipe 
Organ, Harpsichord, Electronic piano; The Realistic MG-1 Reviewed. 
bb #0801 Sept/Oct.'82: Ambience in Electronic Music,Tone 
Bypass for Fender Amps, 8 Track Reviews, Parametric EQ Tips, 
Solo/Cut Circuit for TASCAM Model 3, The SSM 2011, Tube Preamp, 
Snare + Drum Voice Circuit, Triple Pick-up Switcher, Simulated 
Stereo, When Quality Reocrd Mfg. Counts, Independent Record Mfg. 
Convention report.
■■ #0802 February '83: AMS-100 Gate Output, Bus Distribution 
Modules for Modular Synthesizers, Dynamic Touch Controller, 
Expanding Envelopes, MXR Limiter Review, New Age Music, An 
Overview, Synsonics Drum Review, Interface, Practical Circuitry: A 
Patch Over Scheme for Small Synthesizers, Lab Notes: Shepard 
Functions.
m b  #0803 April '83: Sound Interface Device, Build a Bass Pedal 
System, Dr. Rhythm Mod., Switched Capacitance/Transversal Filters, 
Voltage Controlled LFO. Rockman & Voyetra Eight Reviews.
■■ #0804 June '83: MIDI Hardware Fundamentals, What MIDI Means 
for Musicians, The Vangelis Interview, Creative Recording on a 
Shoestring Budget, A One Chip ADSR, An Electronic Switch.
■■■ #0805 August '83; Donald Buchla Interview, An Overview of 
Digital Drums, Exploring Just Intonation, Build a simple Drum 
Synthesizer, Micro-Drums part I, The Penultimate Compressor, Why 
Spring Reverb Will Never Die, Gate/Sample & Hold Circuit.

#0806 October '83 Larry Fast Interview, Basic Film Scoring 
Math, Foxtex X-15 Review, Build the Hip Bass Drum, Applied 
Synthesis: Orchestral Voicings Using the Tenth Interval.
^m #0901: December '83 John Foxx Interview, Build: a Dual 
Trigger Delay; Center Channel Reverb. Drum Machine Modifications 
- PAIA, E-Mu, Roland; Polyphonic Keyboard Reviews, White noise.

#0902 February '84 Commodore Music Software Review, Build a 
Just Intonnation Generator, NE572 Noise Reduction Unit, 3D Video, 
Vocal Basics, Build a Quadrature Function Generator.
mm #0903: Remote MIDI Keyboard Project part I, Casio 202 Mods, 
Easy Firing ADSR, Low Budget Sequencers, Alternative Keyboard 
Designs, Winter '84 NAMM Report.
m m  #0904: Wendy Carlos Interview, '64 Sounds Part I, Fostex 2050 
Review, Synthesizer Delay Line, DSX to Drumulator Adaptor.

APPLIED SYNTHESIS
NEW from POLYMART - Bill Rhodes "APPLIED SYNTHESIS"
..••• a no nonsense guide to the mechanics of electronic 
music for orchestral synthesis.
Order No. APSN APPLIED SYNTHESIS $3.75

HOT MUSIC HARDWARE:
NAMM ON VIDEO
MIDI, computers, digital sampling, synchronization, synthesizers, 
new stringed instruments ... although closed to the public, you can 
go behind the scenes at the largest music industry trade show in the 
U.S. with the Summer '84 NAMM-ON-VIDEO. Hosted by Polyphony editor 
Craig anderton, this 1 hour VHS video includes demos of the latest 
gear, interviews, commentary, and background on what changes in the 
industry mean for musicians. Send $49.95 ( plus $2.50
shipping/handling) to POLYMART.
ALSO available: The Winter '84 (January) NAMM-ON VIDEO (featuring
the Emulator II, Kurzweil 250, Chapman ’Stick", Yamaha DX7, and Tom 
Coster with the Moog Liberation) for $49.95; or order both tapes for 
a special package price of $79.95 ( plus $2.50 shipping/handling).

ORDER FORM--------------------
!  We cannot invoice; payment must be enclosed with your order. 
I there is a flat $ .50  handling fee per order plus postage costs. 
|  MasterCharge and Visa are welcome, ($ 1  u.uu minimum 
I  charqe ). Foreiqn orders m ust be paid by certified check or 

money order in U.S. $  drawn on a U.S. bank (or by charge ca rd ). 
Phone orders welcomed for charge card orders.

J SHIP lO:
Name: ____________ ___________________________________
Address: ___________________________________________.—

S ta te _____ Z ip _______

Card #_________________________________________
MasterCharge Bank # ___________ Expiration Date
Signature_____________________________________ -

Quantity Item price ea. amount

n SUBSCRIPTION —n u.s. sna/VR. f o r e i g n  $ 14/y r .

---------Shipping C harges---------

U.S.: add 10°/a o f SubTatal 
o r $5 .°°m axim um  

Foreign: 20°/oof Sublotal 
o r $10P°m axim um

sub total 
handling 
shipping 

total e n c lo sed

.50

MAIL TO; POLYMART, PO BOX 203QS. OKLAHOMA CITY. OK 73156



Show. The New Y ork  G u i t a r  & 
Music  Expo,  Sep t em be r  7 -9  a t  Madi 
son Squa re  Garden ( e x p o s i t i o n  r o 
t u n d a ) ,  f e a t u r e s  d e m o s  o f  new 
equ ip m en t  and e x h i b i t s  by l e a d i n g  
mus i c  i n d u s t r y  m a n u f a c t u r e r s .  For  
more i n f o r m a t i o n  c a l l  G e ra ld  Mar
t i n  A s s o c i a t e s  I n c .  a t  9 1 4 / 7 2 3 -  
2581.

Sync. The TLS4000 s y n c h r o 
n i z e r  f r o m  S t u d e r  Revox  A m e r i c a  
(1425 Elm H i l l  P i k e ,  N a s h v i l l e ,  TN 
3 7 2 1 0 )  c a n  c o n t r o l  a n d  s l a v e  o ne  
t a p e  t r a n s p o r t  t o  SMPTE t i m e

Super Replay. The " S u p e r  
R e p l a y "  f r o m  E-H (27  W. 2 3 r d  S t . ,  
NY, NY 1 0 0 1 0 )  h a s  a f o u r  s e c o n d  
s am p le  t i m e ,  1 2 - b i t  s a m p l i n g ,  dy
n a m i c s ,  and  c l i c k  t r a c k  t o  s i m p l i 
fy  p l a y i n g  w i t h  l o n g  s am p le  t i m e s .  
$675 l i s t .  ,

Audio interface. V a l l e y  Peo
p l e  ( 2 8 2 0  E r i c a  P l a c e ,  N a s h v i l l e ,  
TN 37204)  h a s  announced  t h e  t w o -  
c h a n n e l  HH 2 X 2B f o r  m a t c h i n g  -1 0  
dBv  g e a r  ( i . e .  s e m i - p r o  a u d i o  
e q u i p m e n t )  t o  +4 an d  +8 dBm ( i . e .  
p r o  l e v e l )  g e a r ,  i n  e i t h e r  d i r e c 
t i o n .

c o d e s ,  r e f e r e n c e  f r e q u e n c i e s ,  
v i d e o  c o m p o s i t e  s i g n a l s ,  an d  b i 
p h a s e  s i g n a l s .  A l o c a l  c o n t r o l  
u n i t  a c c e s s e s  t h e  d i f f e r e n t  
o p e r a t i n g  modes .  $5190 l i s t .

Electric violin. The Raad  
V i o l i n  ( R a a d  I n s t r u m e n t s ,  109  
V a u g h n  R d . ,  T o r o n t o ,  O n t a r i o ,  
C an ad a  M6C 2L9)  i s  c l a i m e d  t o  
m a i n t a i n  t h e  d y n a m i c ,  t r a n s i e n t ,  
and f r e q u e n c y  r e s p o n s e  o f  q u a l i t y  
a c o u s t i c  i n s t r u m e n t s .  E a c h  i n 
s t r u m e n t  i s  i n d i v i d u a l l y  v o i c e s  
and  s p e c t r a l l y  b a l a n c e d ;  v o l u m e  
and  t o n e  c o n t r o l s  a r e  a v a i l a b l e  by 
s k i l l f u l  bow m a n i p u l a t i o n .

New keyboard. The Synergy  I I  
P l u s /G D S  (D KI , 105 5 t h  A v e . ,  G a r 
d e n  C i t y  P a r k ,  NY 1 1 0 40 )  i s  t h e  
l a t e s t  d e s c e n d a n t  o f  t h e  Syne rgy  I  
a n d  G e n e r a l  D e v e l o p m e n t  S y s t e m .  
$7500 l i s t  i n c l u d e s  a Kaypro com
p u t e r .
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GOUIPrTEnT EXCHflfKE
PUT POLYPHONY TO WORK FOR YOU. L i s t  equipmment  f o r  s a l e  o r  t r a d e ,  j o b  o p e n i n g s ,  p o s i t i o n s  w an t e d ,  
e t c .  Equ ipment  excha nge  c l a s s i f i e d  r a t e s  f o r  i n d i v i d u a l s  o f f e r i n g  goods o r  s e r v i c e s  f o r  s a l e  o r  
t r a d e :  25c p e r  wo rd ,  20 word ( $ 5 . 0 0 )  minimum c h a r g e ;  Commerc i a l  e s t a b l i s h m e n t s :  50c p e r  word.  
P r i c e s ,  z i p ,  phone number s  co u n t  as  one word e a c h .  DISPLAY CLASSIFIED: $15 p e r  column i n c h ,  one 
i n c h  minimum, camera  r e a d y  a r t  t o  be  s u p p l i e d  by a d v e r t i s e r .  A l l  c l a s s i f i e d  a d v e r t i s i n g  mus t  be 
p r e p a i d .  A d v e r t i s e r s  u s i n g  a P o s t  O f f i c e  Box number  f o r  r e s p o n s e s  mus t  f u r n i s h  Po lyphony  
P u b l i s h i n g  Co. w i t h  a co m p l e t e  s t r e e t  a d d r e s s  and phone number .  R ea d e r s  s h o u l d  r e s p o n d  d i r e c t l y  
t o  a d v e r t i s e r .  Po lyp ho ny  i s  n o t  r e s p o n s i b l e  f o r  c l a i m s  made i n  a d s ,  o r  f o r  t h e  r e s u l t s  o f  any 
t r a n s a c t i o n s .  Po lyphony  r e s e r v e s  t h e  r i g h t  t o  e d i t  o r  r e f u s e  any ads  s u b m i t t e d .

re-view
C ont. from  pg. 2 9

p a r t  s e p a r a t e l y ,  y o u  c a n  s i n g  
a l o n g  w i t h  s u s t a i n e d  v i o l i n  n o t e s ,  
y o u  c a n  j u s t  b a r e l y  b l o w  o r  bo w,  
e t c .  I s  t h i s  m u s i c  o r  a  m a s t e r s  
t h e s i s ? *

C r u s a d e r s  Ghetto Blaster (MCA 
5429) .  D r i p p i n g  w i t h  s t r i n g s  and 
s e s s i o n  v o c a l i s t s ,  t h e s e  o v e r 
w r o u g h t  f u n k  t u n e s  s a y  t h e  
C r u s a d e r s  j u g g e r n a u t  i s  c o a s t i n g .

T r a n s - M i l l e n i a  C o n s o r t  Plot Zero 
(TMCR 2 0 0 2 ) .  The  TMC i s  a c t u a l l y  
P a u l i n e  Anna S t r om  f r om  San F r a n 
c i s c o .  She  d r a w s  a  l a r g e  v a r i e t y  
o f  s o u n d s  f r o m  h e r  s y n t h e s i z e r  
(m an y  A D S R - t r i g g e r e d ) ,  and o r g a n 
i z e s  t h e m  i n t o  l o n g ,  t h o u g h t f u l  
j o u r n e y s .  N o t h i n g  e a r t h - s h a t t e r 
i n g ,  b u t  i t ' s  goo d  t o  s e e  a  woman  
i n  t h i s  m a l e - d o m i n a t e d  f i e l d . *

J o a n  La B a r b a r a  As Lightning 
Comes, In Flashes ( W i z a r d  2 2 8 3 ) .  
T h e r e ' s  s o m e t h i n g  a b o u t  La B a r 
b a r a ' s  " e x p e r i m e n t a l "  v o c a l  w o r k  
t h a t  I  f i n d  i n c r e d i b l y  p r e t e n 
t i o u s .  U n l i k e  G ro u p  8 7 ,  t h e  u n u 
s u a l  soun ds  sh e  comes  up  w i t h  (and 
some are g r e a t )  a r e  s i m p l y  t h r o w n  
o u t  w i t h  no  t h o u g h t  g i v e n  t o  p r e 
s e n t a t i o n .  She s h o u l d  r e c o r d  h e r 
s e l f  on an  E m u l a t o r  and l e t  S t rom 
p l a y  h e r . *

* D e n o t e s  r e c o r d s  a v a i l a b l e  f r o m  
New M u s i c  D i s t r i b u t i o n  S e r v i c e ,  
500 Broadway ,  New York,  NY 10012.

fTlusic equipment
PAIA Encoded Keyb oa r d ,  8700 
Compu te r ,  L i n e a r  DAC, QuASH, Drum 
C a r d ,  S o f t w a r e .  Package  d e a l  o r  
s e p a r a t e .  B e s t  r e a s o n a b l e  o f f e r s .  
C a l l  Bob (717 )  7550332.

EML 101,  200,  and C a t s t i c k  
J o y s t i c k  c o n t r o l l e r  a l l  i n  v e r y  
good c o n d i t i o n ,  $ 1 , 1 0 0 . 0 0 .  E-Drum 
w/5 sound  c a r t r i d g e s ,  $3 50 .0 0 .  
D ru m u l a to r  w / c r a s h  cymbal ,  m i n t  
$ 60 0 . 0 0 .  Yamaha MK-100 D i g i t a l  
s y n t h  ( p o r t a s o u n d )  L.N.  $ 3 0 0 .0 0 .  
LT Sound S t e r e o  Reve rb  $3 50 .0 0 ,  
E l e c t r o - H a r m o n i x  Supe r  Re p l a y  
$ 39 5 . 0 0 .  C a l l  Wal t  Whi tney  (314)  
42 9 -2 8 58 .

ARP 2600 ,  E x t r a s ,  $900.  
C h o r u s / L e s l i e ,  $50.  5 o c t a v e  PAIA 
8782 w /c o m p u t e r ,  e x t r a s ,  $200.  
O rg a n tu a  Combo Organ ,  $ 2 5 0 .0 0 ,  
p a r t s ,  books  i n s t r u m e n t s ,  more .  
( 707 )  778 -6802 ,  PDT. Keep t r y i n g .

LASER DISPLAY DATA. Wor ldwide  
s o u r c e s .  S y n t h e s i z e r a b l e ! Fo r  
s a l e :  )B-DX, ARP 2600/AXXE, Syna re  
I I I ,  s .  c i r c u i t s  800 S e q u e n c e r ,  
Crumar P e d a l b a s s .  Rema i s sa nce !  
Box 687,  Merce r  i s l a n d ,  WA 98040.

Recordings

Rough o r d e r  o f  M a g n i t u d e :  The 
r e l e a s e  o f  a new e x p e r i e n c e !  
S y n t h e t i c  mus i c  on c a s s e t t e  from 
SYNTHETIC FOUR MUSIC. $6 .9 5  t o :  
SYNTHETIC FOUR MUSIC, 6049 
B u t t e r n u t  D r . ,  West  O l i v e ,  MI 
49460

m isc.

LISTS o f  A c t u a l  E l e c t r o n i c  Buyers  
f o r  you r  b u s i n e s s ,  f o r  i n f o  s end  
20c s t amp :  GAGco. , 415 E as t  
A u s t i n ,  L u l i n g ,  TX 78648.

UNIQUE COMMODORE 64 Aud io/Mus ic  
D i s k  s o f t w a r e  i n c l u d i n g  "64 
Sounds"  ( f e a t u r e d  i n  POLYPHONY), 
G u i t a r  Pak and o t h e r s .  JAL 
SOFTWARE, Box 128,  S. Mi lwaukee ,  
WI 53172.
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D i c k s t e i n  D i s t r i b u t i n g  co.  21 
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. k$V- COMPUTER AUTOMATION
FOR THE SMALL STUDIO

THE SMPL SYSTEM BREAKS THE PRICE BARRIER 
FOR SMPTE TIM E CODE

Synchronous Technologies’ SMPL System is the only time 
code device specifically designed to solve the problems of the 
smaller recording studio. In one integrated package it provides 
functions and features which can’t be duplicated with existing time 
code equipment even at many times the system’s low price. Func
tions include:

SMPTE Time Code generator 
SMPTE Time Code reader 
Automatic Punch In/Out 
Drum and Synth Sychronizer 
Programmable 8 event sequencer 
Autolocator 
Time Code Metronome 
Recorder Remote Control

IT’S THE ENGINEER YOU ALWAYS WANTED
With the SMPL System, insert editing no longer requires the 

combined skills of engineer, musician and juggler. During review, 
Punch In and Punch Out points are set on the fly and saved in the 
computer’s memory. Separate Rehearse and Take modes allow 
you to rehearse and preview the edit points as many times as 
necessary before committing to tape.

Eight programmable event outputs are useful for triggering 
effects, changing instrument presets, fractional measure channel 
muting and much more.

The eight autolocator points let you get from section to section 
with a minimum of hassle and wasted time. And a separately pro
grammable CUE point controls the recorder for a looping function 
at the end of rehearsals and takes. You concentrate on the art, the 
system attends to details.

SYNC-LOCK THE NEW GENERATION  
OF INSTRUMENT/RECORDERS

Through the SMPL System’s MIDI standard 24 tick/beat syn
chronizing buss, an ever increasing number of Polyphonic Synthe
sizer Sequencers and Electronic Drum Sets can be precisely syn
chronized to material on tape. Many pre-MIDI instruments also 
conform to this standard and other non-standard sync formats can 
be handled with modest additional equipment.

Unlike tone or click-track type synchronizers, the SMPL System 
can be started at any arbitrary point in the work and the computer 
intantly calculates the correct phase of both metronome beat and 
synchronizing signal. You save time and aggravation by not having 
to play through the entire work to do an edit at the end.

MORE, HIGHER QUALITY “TRACKS”
Since much of today’s commercial music involves digital drums 

and sequencer controlled polyphonic synthesizers, the SMPTE 
track can replace numerous tracks which might otherwise be re

corded as audio. Not only does this effectively increase the num- 
berof tracks available, it allows these tracks to be mixed first gener
ation to the mastertape. No more loss of quality from ping-ponging 
and dubbing.

AN OFF LINE TERMINAL FOR THE ENTERTAINMENT  
INDUSTRY’S SYNCHRONIZING NETWORK

The benefits of using industry standard non-drop format SM PTE 
Time Code can’t be overstated. With the SMPL System, tapes pro
duced in the small studio will transport to larger studios and be 
compatible with automatic mix-down and chase-locking equip
ment.

Even if you never need to sync audio to video, this compatibility 
has compelling economic advantages. Tapes produced on ma
chines with limited tracks can be “pyramided” to 24 and 40 track 
studio machines, allowing you to create in your own environment at 
your own pace and still have easy access to expensive studio facili
ties on an as-needed basis. In many cases, your savings in billed 
studio time will quickly pay for the SMPL System.

A VERY HUMAN INTERFACE
Either a Color or B/W Monitor.or TV set can be used as the dis

play device for the SMPL System. The easily readable display pro
vides all current information on the operation of the system includ
ing operating mode, metronome tempo, current time, In/Out points, 
CUE point, recorder status and more. And the SMPL System 
doesn’t require an advanced engineering degree to operate, all 
functions are straight forward and obvious.

IT’S A COMPLETE, LOW COST SYSTEM
Not only is the SMPL System itself low in price, it’s designed to 

be used with lower cost multi-channel cassette or open reel re
corders by simply plugging into their normal remote control jacks. 
Neither tachometer output nor speed control input are required. 
Even recorders without remote control jacks can usually be modi
fied for use with the system.

The complete SMPL System consists of: Personal Computer 
with keyboard modified for SMPL functions, SMPL System Soft- 
ware/lnterface cartridge, VHF channel 3/4 modulator, power
supply and Using and Installation manual.
SMPL System ........................................................$995 .00  (12 lbs)

CALL OR WRITE FOR THE NAME OF YOUR NEAREST DEALER.

No representation that SMPL is a product of Commodore Business Machines, Inc.or an affiliated or related com pany is 
intended; nor is there any representation that there is any source of origin of Commodore Computers other than 
Commodore Business Macnines, Inc. or its affiliated or related companies.

/IIIIIII//II/I////////I/I//I I I  SYNCHRONOUS TECHNOLOGIES 0
P.O.Box 14467 • 1020 West Wilshire Boulevard •  Oklahoma City, Oklahoma 73113 •  (405)842-0680
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beSYNTHABLE
T he softw are w izards  

stuck a 9-foot concert 
grand onto a tiny silicon  
chip . . .  a world-class speaker 

is the w ay to hear i t . Because a 
system designed only for “traditional” 
sounds can’t live up to the powerful levels 
and complex timbres of electronically- 
created music.
That’s why we created the 380SE.
Total Transparency—and 
Psychoacoustic Satisfaction, too.
The 380SE is a clean and powerful three- 
way speaker system. Electronic reeds and 
strings, flutey and brassy tones, percussive 
accents, special effects . .  .all sounds at all 
levels come through with exacting sonic 
accuracy. The 380SE illuminates subtle 
variations in pitch and level, whether 
handling one note at a time or a full 
synthesized chorus.
Attention to Detail
The digital wizards must master every 
detail of their technology. A speaker 
designed for electronic music gives them 
the freedom to concentrate on sound 
creation rather than sound reproduction.
So we paid attention to every detail of the 
sound system. That’s why the 380SE is 
constructed entirely from our own high- 
quality components. With continuous 
power handling of 360 watts. Full range 
inputs. Bi-amp and tri-amp connectors. 
Four bridging connectors. Mid- and high- 
frequency level controls, flush-mounted 
where you can get right to them.
And as you can see, we didn’t overlook the 
visual details. The 380SE’s appearance is 
visual confirmation of its class. The 
380SE’s performance proves its ability to 
handle electronic music.

s\w js

That's what being 
synthable is all about
For complete technical data, call or write:

TOA Electronics, Inc.
480 Carlton Court
So. San Francisco, CA 94080
(415) 588-2538
In Canada: TOA Electronics, Inc. 
10712-181 Street 
Edmonton, Alberta T5S 1K8 
(403) 489-5511

©  1984 TOA Electronics, Inc.


