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Get 40 Hot Effects Without 
Stopping tour Show Cold. 

Introducing the Korg A3 Performance Signal Processor. J 
It’s a cold fact. Most effects 

units that work great in the studio 
just can’t cut it live. Their compli¬ 
cated controls make searching 
for effects both difficult and time¬ 
consuming, which can stop just 
about any live performance dead 
in its tracks. 

Enter the Korg A3. Its inge¬ 
nious design lets you access 
multi-effect programs without 
missing a beat. Just touch a but¬ 
ton or a pedal and keep right 
on playing. Its rotary-sensitive 
controls almost anticipate your 
every move, letting you make 
complex edits for guitar, vocals, 

gives you 12 immediately accessi¬ 
ble effects with individual on/off 
functions. 

So whether you’re on stage or 
just jamming, check out the new 
A3 at your local Korg dealer. 

Because you want your effects 
to be the showstopper. Not your 
effects unit. 

keyboards, or any other instru¬ 
ment in just seconds. 

Its 40 hot effects are 16-bit 
digital quality, the same as those 
found in our celebrated M1 key¬ 
board. And unique effects like 
digital distortion, wah-wah, and 
aural exciter add a fascinating 
dimension to any instrument. 
Choose from 100 preset combi¬ 
nations, or create your own. 
Up to 100 multi-effect 

programs can be stored. 
Another 100 programs 
and effects can be accessed 
via ROM card. And the 
optional FC6 foot controller 

KORG MUSIC POWER 
For a free catalog of Korg products, send your name and address, plus $1.00 for 
postage and handling, to: Korg USA, 89 Frost St., Westbury, NY 11590. 

© Korg 1989 



í 
How We Expanded 

On The Most Important 
Keyboard For This \fear. 

And Next. 
Introducing the 
rack- mountable 
Korg MIR. 
A phenomenal success story, 

the Korg M1 has become the 
most highly acclaimed and 
sought-after keyboard in the 
music industry. 
But some players already have 

more than enough keyboards in 
their MIDI rigs. They wanted all 
of the M1 ’s exceptional sounds, 
versatile features and memory 
power—without the keyboard. 
So here’s the Korg M1R: A 

compact, 2 space rack module 

packed with everything that makes 
the M1 today’s most popular 
choice. Like four megabytes of 
unsurpassed 16 bit PCM ROM¬ 
based sounds. 100 programs and 
combinations. A built-in 8-track 
linear and phrase-based 
sequencer. Powerful multi-effect 
processors. Multi-sampled acous¬ 
tic instruments. DWGS wave¬ 
forms, attack transients and 44 
incredible drum sounds. Plus full 
MIDI and System Exclusive 
capabilities. 
And we didn’t stop there. We 

also added a special “MIDI 
Overflow” feature that allows up 

to 32 voice polyphony. 
Plus there’s total compatibility 

with the M l’s library of PCM, 
program, and combination cards. 
And future expansion capabili¬ 
ties will permit the user to double 
the internal memory of the MIR. 

Rack up today’s hottest sounds 
with the Korg M 1 R. 

KORG 
MUSIC POWER 

For a free catalog of Korg products, send your name 
and address, plus $1.00 for postage and handling, to: 

Korg USA. 89 Frost St . Westbury. NY 11590 
© Korg 1988 
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WHAT’S 
THE BIG 
IDEA? 

SMALL. 

OK, so the new Kawai 
PH50 looks small. But it sounds 
enormous. The PH 50 contains 
200 hot digital sounds from 
Kawai ’s legendary KI that 
you can play as they are or 
layer, split, slice or dice in 50 
combinations, plus MIDI, a 
built-in drum machine, battery 
operation and speakers that 

make it as comfortable on the 
beach or tour bus as on stage. 

We think the go-anywhere 
play-anything PH50 has the 
highest “Gotta-Have-It" potential 
of any keyboard on the market. 
Just play it and see. And then 
when you find out the PH50 s 
miniscule price, you U agree that 
small is beautiful. 

KAWAI 
DIGITAL 

INGENIOUS! 

Kawai Digital Products Group. 2055 E. University Dr., 
P.O. Box 9045, Compton. CA 90224 (2131 631-1771. Kawai 
Canada Music Ltd., 6400 Shawson Dr.. Unit #1. 
Mississauga, Ontario. Canada L5T1 L8. 

< Kawai America Corporation. 19H9 
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Information in ads is the responsibility of the adver¬ 
tiser. EM does not have the resources to check the 
integrity of every advertiser. However, we try to moni¬ 
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or any damages which may result. 
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It won't 
hurt your 
feelings 



This, in a nutshell, is the problem: As 
rhythm machines have become increas¬ 
ingly more consistent, they’ve also become 
increasingly less “human? What you put in 
has feelings. What it puts out doesn’t. 
Which is why we’re taking this opportu¬ 

nity to tell you about our remarkable new 
R-8 Human Rhythm Composer, so named 
because it makes the drumming as 
natural as you had intended. 
The R-8 doesn’t simply move 

beats around or “sloppy up” the 
groove. To the contrary, it gives you 
such incredible control that you 
can shift the timing in increments as 
small as 1/384 notes. 
You can also program pitch, velocity, 

decay and nuance to such an extent that 
you’ll actually be able to hear the drumstick 
move from the edge of the ride cymbal over 
to the cup. 
And you can do all of this in either a 

predetermined way, in which case you use 
the “Groove” mode. Or in an unexpected 
way, in which you use the “Random” mode. 
(Just because we call it “random” doesn’t 
mean you take what it gives. Once again, 
you can control everything.) 
Nor does the “human” touch end here. 

We’ve also made the 16 pads velocity- and 
pressure-sensitive, so that the sounds end 
up feeling vibrant instead of clinical. 
The Roland R-8 has eight patches where 

these “Human Feel” settings can be stored, 
and each of these patches functions as an 
“overlay” for any of the patterns in the R-8. 

Of course, all of this wizardry would be 
lost if the sound quality wasn’t what it 
should be. It is. The R-8 features 16-bit 

drum and percussion sounds sampled at 
a CD-quality 44.1 kHz. And even better, 
both the eight individual outputs as well as 
the stereo outputs are available for routing 
those CD-quality sounds to a mixer for 
individual processing. 

Approximately 2,600 notes, or 10 songs, 
can be stored in the R-8’s internal memory. 

And up to 100 patterns 
with up to 99 measures 
each, can be programmed 
in the unit. The R-8 has 
68 internal sounds. And 
when you combine these 

with the two ROM/RAM cards, each of 
which contains 26 sounds, you have 
a total of 120 different drum and percus¬ 
sion sounds. 
One more thing. If you record a par¬ 

ticular pattern on an R-8, you can always go 
in after it’s been recorded and assign pan¬ 
ning, tuning, nuance and volume for each 
instrument for every single event in the 
pattern. The result can be something to¬ 
tally different than you’d expect from a 
drum machine. 
As you’ve gathered, our Human Rhythm 

Composer is a truly remarkable and es¬ 
sential piece of equipment. Or as Keyboard 
Magazine put it, “If you’re serious about 
making electronic music with the depth 
and expressiveness that used to require 
real live musicians, you owe it to yourself 
to get a demo of the R-8? 
Our sentiments exactly. 

Roland 
RolandCorp US, 7200 Dominion Circle, Los Angeles, CA 90040-3647 

213685-5141 

Even the drumsticks are more human 



6-INPUTS, 4-TRACKS 

$450.00 

than $450.00 Suggested Retail. 

// 6-Input Stereo Mixer with 
4 Track Cassette Recorder. 

^Stereo Effects Receive. 
■ 

/rape Sync Capability for MIDI. 

imbine 11 Sound Sources in a Stereo Mix. 

Sub-Mix Section. The 
X-26 sub mix section 
allows you to adjust pan 
and gain for either tape or 
source on each of four 
channels. You'll find many 
uses for this 4x2 sub¬ 
mixer, which is very useful 
for overdubbing. 

Mixing Flexibility. Six in 
puts, Master and Monitor 
Stereo Outputs, Stereo Ef¬ 
fects Receive and Tápe 
Sync Out give you plenty 
of mixing flexibility. Stereo 
Effects return is an 
especially nice feature for 
all mixing applications. 

Monitoring Flexibility. 
With the X-26, you can 
monitor the main stereo 
buss, the aux buss (effects 
send) and the sub-mix 
buss. You can monitor the 
logical combinations, too. 

Metering Flexibility. The 
X-26 allows you to switch 
the 4 meters between Tápe 
(TYacks 1-4) and Mixer 
(Stereo L + R and AUX 
Send). You'll be able to see 
everything from input to 
output. What’s more, multi¬ 
color LEDs also indicate 
tape mode and recording 
status. 

X-26 
The Newest Multitracker in the Finest Tradition. 

Fostex 
©1988 FOSTEX 15431 Blackbum Ave. ■ Norwalk, CA 90650 ■ (213) 921-1112 



LETTERS 

An Atari enthusiast reactivates core wars, and a recording aficionado 
goes in search of inexpensive digital multitracking. 

REAL MEN DON'T USE 
1 MEG MACHINES 

I am disappointed with your 
recent articles on “The ST Power User.” 
The new generation of Atari Mega com¬ 
puters and the Atari laser printer are 
today’s power tools; the 1 meg worksta¬ 
tion he described is a fairly standard 
configuration. Frankly, the software cov¬ 
erage was poor—just some dated public 
domain utilities and misleading hearsay. 
Here are some of the more important 

errors of fact and omission. First, Atari 
was never in a patent infringement case 
regarding the GEM interface. That was 
between Apple and Digital Research, 
and resulted in an inferior GEM desktop 
for IBM computers. The ST version was 
not changed. Second, the blanket com¬ 
ment that all Mac programs are written 
the same is ajoke (from personal experi¬ 
ence with a Mac SE and Mac II) . For any 
computer platform, some programmers 
will adhere to guidelines and others will 
deviate (often for valid reasons, not just 
lazy programming as Johnson postu¬ 

lates). His comments on hard disk file¬ 
fragmentation are specious. All hard 
drives experience fragmentation and 
need a “tune up” from time to time. By 
his admission, he never checked for the 
problem and is just repeating rumors. I 
use Tune Up! for my ST and Symantec 
Utilities for my Mac SE; I’ve never heard 
any confirmed reports of hard drive 
problems stemming from their use for 
defragmentation. Other irresponsible 
comments grossly exaggerated incom¬ 
patibilities between applications and 
desk accessories. The six-desk accessory 
limit cited is a dead issue, thanks to the 
MultiDesk accessory. 
A more accurate sketch of today’s 

power user starts with a Mega 4 com¬ 
puter (4 megs of RAM); upgraded oper¬ 
ating system with blitter chip for high¬ 
speed screen draws; internal, double¬ 
sided, 3.5-inch floppy drive; color/ 
monochrome monitors; hard drive; and 
2400-baud modem. For printing, dot 
matrix is fine for draft work, with the 
Atari laser printer for final copy. And of 
course, the ST/Mega line was designed 
with built-in ports for MIDI applications. 

Regarding software, there are many 
superior programs developed expressly 
for the ST. Not only is Mac and PC emu¬ 
lation available, but ST users can run 
most Mac software faster than a Mac SE 
and a whole lot cheaper. The Translator 
One disk drive interface even lets you 
read/write Mac-formatted disks. As the 
IBM and ST share a common disk for¬ 
mat, you can directly read/write text 
and data files (e.g., Lotus 1-2-3). Most 
IBM applications can be run using the 
pc-ditto emulator program. These inter¬ 
computer transfer capabilities let the ST 
work well with a Mac or IBM, or as a 
bridge between them. (Of course, many 
other computers also provide for IBM com¬ 
patibility.—Ed.) 

But what about MIDI programs on the 
ST? ( The writer then talks about a bunch of 
programs that had been covered in either our 

ST feature article (April ’88) or in reviews, 
which is why Jim Johnson fell no need to 
repeat that information in his article.—Ed.) 
Beyond sequencing, there are programs 
that support virtually all MIDI appli¬ 
cations. 
The entire tone of Johnson’s articles 

was one of Mac envy. My point here is 
not to fuel a “computer war”; I happen 
to like the Mac and use one along with 
my Mega 4 system. Both have their par¬ 
ticular strengths and weaknesses. What 
I, and many others, have found is that 
the ST/Mega computers are particularly 
effective for music and MIDI applica¬ 
tions. While I welcome your all-too-infre-
quent articles on Atari computing and 
recognize you must cover several com¬ 
puter systems, inaccurate and outdated 
reports like these are unfair to your 
readers. 

Jim Pierson-Perry 
Maryland 

Jim—A power user is a person who gels lhe 
absolute most out of a given piece of gear; 
we’re not just talking about someone with a 
fat bank account and a laser printer. Any 
piece of equipment is a candidate for power 
usage. To say you must have lop-of-lhe-line 
equipment to be a “power user” discounts get¬ 
ting the most out of, say, a C-64, or souping 
up a Volkswagen. Regarding our “infre¬ 
quent ” coverage of the ST, we average at least 
one ST-related article a month. Let’s let Jim 
Johnson, the article’s author, respond further: 

“It’s surprising you would find so much in 
my article to disagree with, Jim. My intent 
was not to cover everything there is to know 
about a power ST system, but to give those ST 
users who are not aware of its many non¬ 
music capabilities an idea of what their sys¬ 
tems can do. The tone may have appeared a 
bit Mac-envious, but that was not my intent. 
I originally referred to that computer through¬ 
out as the ‘Kumquat, ’ tongue-in-cheek, to 
mitigate some of my negative comments on the 
ST. However, the editors thought that using 
pseudonyms was probably insulting the intel-
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MusicPkixter Plus 
THE ULTIMATE INSTRUMENT FOR DESKTOP COMPOSING 

Elegance in composing, printing and 
performing music. 
• Compose/arrange directly on 
the screen—WTCIWYG 

• Print scores in pro quality hi res dot 
matrix—9 or 24 pen & BJ 130 

• Play MIDI out with studio musician 
precision 

MusicPrinter Plus is the most com¬ 
prehensive, friendly, easy-to-leam 
composition package on the market 
today. This award-winning program 
was developed by composers/educa-
tors and is published and backed by 
the nation’s leading music education 
software company. Version 3.0 (6-89) 
update will add real-time MIDI input 
& laser/ink-jet printing. 

PC, PC/AT, PS/2, or 
compatibles with 640K RAM. 

CGA, EGA, VGA, or 
Hercules. IBM Music 
Feature, MPU-401 or 
Yamaha C-l. Call or 
write for information. 

Temporal Acuity Products, Inc. 
MO ■ 120th Avenue N.E., Bldg. I - Bellevue, Washington 98005 

(206) 462-1007 or 1 800 426 2672 (except WA) 

Wanted: EDITOR 
Electronic Musician is looking for an experienced editor 
to work in our San Francisco Bay Area offices. If you've 
always wanted to work with EM, this could be your big 
chance! 

Knowledge of musical electronics and software is essential; 
good organization and magazine editing experience is also 
necessary. This is not a writing job, although being able to 
write well is important. This position can be geared around 
your particular experience level; pay is commensurate with 
experience. 

Please don't phone for information. If you'd like to apply, 
send a cover letter, resume and salary requirements to 
Peter Hirschfeld, Electronic Musician, 6400 Hollis St. #12, 
Emeryville, GA 94608 by April 30,1989. 
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• LETTERS 
ligence of the readership, since it was obvious 
which computer I was talking about. This 
may have had the effect of making the tone 
more serious, as opposed to the irreverent, 
‘C'mon, guys, I’ve heard enough about those 
other computers, ' tone I felt I had conveyed in 
the original draft. 

“I did not mention MIDI applications be¬ 
cause any EM (ar STart) reader can pick up 
any issue of either magazine and read several 
advertisements, reviews, and discussions of 
ST MIDI software. Information on business 
and other applications is likewise readily 
available in the ST press. EM also has conflict-
of-interest guidelines; since I write commercial 
music software, I concentrated on non-musi-
cal utilities, particularly because one of the 
biggest surprises I've had as an ST user has 
been discovering the wealth of good public¬ 
domain utilities. 

“MultiDesk was not available when I 
wrote the article, and I plan to discuss it in an 
update. I had been warned to stay away from 
Tune Up! by someone who had had problems 
with it, and FSREPACK (a public domain 
disk defragmentor that I tried to use) trashed 
one partition of my hard disk, so I was not 
about to recommend either program. I would 
expectTune Up! to be pretty well debugged by 
now, as your experience suggests. However, 
disk fragmentation is indeed more serious on 
the ST than on other machines, for precisely 
the reason I mentioned in the article: the FAT 
search routine is very slow. Atari has recog¬ 
nized and corrected this in their new TOS 1. 4 
ROMs, which were not available, even in beta 
versions, at the time of the article. (These 
ROMs also correct the 40-folder bug and sev¬ 
eral other problems I discussed in the power 
user articles.) 

“Neither PC nor Mac emulation has the 
one capability that MIDI musicians would 
hope to see: some form of MIDI hardware¬ 
compatibility. In fact, the Mac emulator 
Magic Sac requires the ST’s MIDI ports for 
serial data transfer, so I doubt that many 
MIDI musicians would gain much by going 
by either route. 

“My comments on programmer’s laziness 
should not be taken to refer to more than a 
handful of ST programs. I am one of those 
programmers who ignores the ST’s ‘guide¬ 
lines, ’ such as they are, when there is a good 
reason to do so. But I've seen ST programs 
that need a ‘command shell' to work properly 
(yet don 't say so in the documentation) or put 
up menus that require you to ‘press a key from 
1 to 5,’ or can 't save to the hard disk because 
they don’t use the ST’s built-in file selector. 
While these programs do not reflect the quality 
of most ST programs, they can exist only be¬ 
cause ST programmers are operating under 



TEAMING TALENT 
AND TECHNOLOGY 

Hybrid Arts, the leader in innovative and 
affordable software, is pleased to introduce 
the Total Control music computer software 
system. Each module is a state of the art 
music computer software package... like a 
music compositional aid, sequencer, music 
notation, or editor/librarian. By combining 

EZ-Score Plus 

Now lets transfer your sequence to EZ 
Score Plus. With excellent music notation 
capabilities, EZ Score Plus will automatically 
translate your composition to music nota¬ 
tion and allow you to print a professional 
copy of your song score for other musi¬ 
cians, publishers and members of the band. 
Now, what about control of MIDI synthe¬ 
sizers and signal processors used through¬ 
out the song's arrangement? 

Enter CenPatch...the universal patch 
librarian which will allow you to transfer 
"banks" of sounds or individual patches 
(programs) to and from all of your MIDI 
devices. The first advantage this offers is 
that you can build and access a library con¬ 
sisting of thousands of different sounds and 
load them into your instruments quickly. 
This saves you having to learn how to pro¬ 
gram each of your MIDI instruments. 

Let's go a step farther: 
Enter GenEdit. . .the universal patch 

librarian/editor. lit gives you the capability 
to use your own original sounds rather than 
presets. The bigger the MIDI studio, the 
more essential GenEdit is for you. It replaces 
the need for individual patch editors for 
each synthesizer. You can design your own 
edit window which will control all of your 
MIDI devices in the same way rather than 
trying to control each device individually. 
GenEdit saves valuable time by storing, 
organizing and editing program/patch data 
for any MIDI device presently available. .. or 
likely to be made available. 

Additional modules for the Total Control 
package are being developed. 
Hybrid Arts, Inc. 
TI920 W. Olympic Blvd. 
Los Angeles, CA 90064 
(213) 826-3777 

modules, the system provides the MIDI 
musician the equivalent of a multi track 
recording studio. ..and more. Because 
these programs are integrated, you can 
instantly switch and share data between 
them, via HybriSwitch. This capability saves 
valuable time. . .especially when you're in a 
creative mode. 

Originally developed for the Atari ST and 
Mega computers, this system provides the 
tools you need to increase and support your 
creativity. The individual modules within 
the system have been designed to allow 
you, as the musician, the flexibility to 
develop and enhance your musical 
ideas. ..at your own pace. ..regardless of 
your technical playing abilities. Total Con¬ 
trol is easy enough for the novice and fully 
capable for the professional. When you 
compare the price to performance ratio for 
this system, it stacks as a valuable invest¬ 
ment with great returns. 

Here is an example of how Total Control 
works: 
LUDWIG 

Let's start with Ludwig, the music com-
positional aid program. It has been 
designed to radically develop the germ of a 
song idea by suggesting and implementing 
rhythmic and pitch variations to comple¬ 
ment the idea played on a MIDI instrument. 
For example, a simple say five note melody 
could be developed in Ludwig into a full 
blown score —with multi parts and 
harmony. 
EditTrack - or - SMPTE Track 

The original song developed in Ludwig 
can then be manipulated in either EditTrack 
or SMPTE Track... full feature sequencer 
programs. I neither of these, your new com¬ 
position can be quantized, transposed, re¬ 
arranged and even radically altered. The 
editing functions of these sequencers are 
far more versatile and accurate than many 
other MIDI programs. 

THE MODULAR MUSIC 
SOFTWARE SYSTEM Z^Z 

EZ Score Plus 
Music Notation 
Program 

GenEdit ' 
Unlverai Patch 
Librarian/Editor 

Additional modules for the TOTAL CONTROL system are being 
developed ...watch forthem to be available soon. 

computer software package. They function independently or in 
unison as part of the system. ..like a music compositional aid, 
sequencer, music notation, or editor/librarian. By combining 
modules, TOTAL CONTROL provides the MIDI musician the 
equivalent of a digital multi-track recording studio. ..and more. 
HybriSwitch is the key. It allows you to quickly access any mod¬ 
ule without 'quitting.' This saves valuable time and increases 

LUDWIG ’ SMPTE Track 
Compositional Sequencer 
Program Program 

Get TOTAL CONTROL. Each module is a state-of-the-art music 

TOTAL 
CONTROL 

ADVERTISEMENT 



So you have plenty of freedom to 

experiment while composing and 

less and less like artists. 

pling or sequencing. 

We kept this top of mind 

when creating the Ensoniq EPS and 

new EPS-M, two sampler-based 

workstations that combine sophisti¬ 

cated technology with a fast, intuitive 

method for sampling, sequencing, 

recording, mixing and performing. 

Ensoniq’s workstations let 

you quickly audition changes in sam-

A funny thing happens when tech¬ 

nology advances. It forces musicians to think 

more and more like technicians. And 

Töo Often, 
Overp 

arranging. 

The EPS 

and EPS-M also let 

you choose from a The Ensony EPS-M. 

You can 

add expression to 

these sounds with 

our exclusive Poly-

large library of available sounds, including the Key™ pressure and Patch Selects. 

new EPS Signature Scries of super-pro sounds. The rack -mounted EPS-M features 
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POWERFULTECHNOLOGY 
owersThe Artist 

a built-in SCSI port for fast access to storage 

in an external hard drive. And you can play 

and load sounds simultaneously 

Putting all this great technology into 

our workstations took a lot of technical exper¬ 

tise. But turning this technology into great 

music takes very little at all. For more infor¬ 

mation and the name of your nearest Ensoniq 

dealer, call toll free 1-800-553-5151. 

ensonio] 
The Technology That Performs. 



16 Bit Sampling, Total Midi, 150 Effects, 
... And One More Thing. 

AKG’s ADR 68K is the signal processing device that does it all. 

SAMPLING. 16 bit stereo or mono multi-sampling [up to 32 
seconds] with pitch shift, adjustable attack and decay, flexible 
output mixing, up to 12 simultaneous voices, support for MIDI 
sample dumps, triggering by audio input, MIDI or foot pedals. 

MIDI. Program changes, freely mappable parameter changes, 
total automation in conjunction with sequencers, real time 
changes of programs and parameters without glitching or 
muting, preset register storage and retrieval. 

EFFECTS. Seven split programs, many allowing chained or split 
operation, 40 bit internal DSP processing for high accuracy and 
low noise, injjut level or foot pedal can control any effect 
parameter, Multi Effects Chain with eight simultaneous effects, 
stereo processing, chorusing, auto panning. 

... AND ONE MORE THING. THE ADR 68K IS ALSO A 
WORLD CLASS REVERB! With smooth, natural reverb 
programs, easy to use factory presets, more than 40 
adjustable parameters, integrated sampling, and versatile 
reverb gates. 

SYSTEM. People-siæd remote with six faders, a large 160 
character LCD for easy operation, over 10,000 words of built-in 
context sensitive help, upgradeable software. And more. And 
more. And. . . well, we've made our point. The ADR 68K sounds 
like it does a lot, because it does and it sounds great doing it. 

Focusing on new technology. 
11 Selleck St Stamford. CT 06902 
(203) 348-2121 

AKQCICOUSDICS ADR 68K 



• LETTERS 
fewer restrictions than, ah, ‘Kumquat’ pro¬ 
grammers. 

“Regarding your ‘more accurate sketch of 
today 's power user, 'perhaps this is true in the 
studios of L.A. or New York, but not out here 
in the trenches. A typical power user probably 
has a 520 ST beefed up to 2.5 megs, several 
(separate) floppy drives, and 20 to 40 megs of 
hard drive storage. I was trying to reach the 
substantial number of 1040 owners who 
didn 't know what they could add to their pres¬ 
ent systems. Lord knows, I would never dis¬ 
courage someone from buying a Mega 4, but 
we can 't all afford them. ” 

DIGITAL MULTITRACKING 
FOR CHEAP? 

Reading Rick Lathrop’s 
Toshiba DX900 VHS VCR review, I won¬ 
dered if this unit can be used, like a Sony 
Fl, with two VCRs to dub back and forth 
for multiple tracks. Apparently this lets 
you dub many times without added 
noise. 
My concern is that the DX900 

includes no digital inputs or outputs. I 
know you can copy to another VCR, but 
can you play back to the DX900 instead? 
1 assume you would need two DX900s to 
accomplish this task, but would the 
multiple A/D-D/A conversion stages 
add a lot of noise or distortion to the 
final tape? 

Steven Genger 
Illinois 

The author replies: “The September '85 EM 
has an excellent article on using a Sony Fl 
PCM adapter and two VCRs to create digital 
sound-on-sound recordings. The article 
states, ‘The PCM-F1 is actually two inde¬ 
pendent adapters in one; while one section is 
encoding, the other section can be decoding a 
separate signal independently. Each section 
can accommodate a stereo pair of signals, 
thus allowing for true stereo sound-on-sound 
overdubbing. ' 

“As I understand it, the Fl converts the 
digital PCM signal back to analog each time 
one of these encode/decode, sound-on-sound 
dubs is made. The DX900 uses the same 
PCM-to-analog conversion process and yields 
similar (excellent) sound quality. However, 
the DX900 will not encode and decode at the 
same time. Therefore, you would need two 
DX900.S for sound-on-sound recording. 

“The analog inputs /outputs of the 
DX900's PCM section are very clean indeed, 
so using two DX900s would be an excellent 
setup. The amount of noise added while mak¬ 

ing a sound-on-sound dub would depend, 
essentially, on your mixing board. 

“The factor that makes the biggest differ¬ 
ence in this kind of evaluation is price. PCM 
encoders with digital I/O currently go for 
about $1,300 plus shipping; a PCM encoder 
without digital I/O costs between $900-
$1,000. A lop-quality VCR adds at least 
another $400. So, a PCM adapter with digit¬ 
al I/Os and VCR would total about $1, 700, 
nearly $1,000 more than the DX900. For 
sound-on-sound, two DX900s are still less 
than a PCM encoder and two VCRs. " (Note: 
Toshiba has discontinued the DX900, but it 
is still available from some dealers. If you ’d 
like to get your hands on one, I recommend 
you not wait too long.—Ed.) 

CALENDAR OF EVENTS 

Moy 14-17: Audio Engineer¬ 
ing Society International Conference on 
Digital Audio, in Toronto, Canada. Con¬ 
tact: AES, 60 East 42nd Street, New York, 
NY 10165; tel. (212) 661-8528. 

June 3-6: 1989 International Summer 
Consumer Electronics Show™ in Chi¬ 
cago, IL. Contact: 1722 Eye Street NW, 
Suite 200, Washington, D.C. 20006; tel. 
(202) 457-8700. 

June: The Aruba Jazz & Latin Music 
Festival will be held the first two weeks in 
June, with concerts by David Sanborn, 
Ruben Blades, Jonathan Butler, Bob 
James, Lee Ritenour, Wilfrido Vargas, 
Johnny Pacheco, Celia Cruz, Wynton 
Marsalis, Dianne Reeves, Diane Schuur, 
George Benson, Najee, Jose Feliciano, 
and Wilkins. For specific dates and more 
information contact: Lou Hammond & 
Associates, Inc., 39 East 51st Street, New 
York, NY 10022; tel. (212) 308-8880. 

June 27-29: Audio Engineering Society 
regional convention in Tokyo, Japan. 
Contact: AES (address above). 

Please send all calendar items to our 
national business office at least three 
months prior to event. 

ERROR LOG 

In Alan Campbell’s review of 
the Casio PG-380 MIDI Guitar Synth 
(February ’89 issue), it was stated that 
the PG-380 delivers subtractive synthe¬ 
sis. This is not, in fact, the case. 
The photos in “Breath Controlled 

‘Expressor’” (January ’89) and “Not Just 
Another Headphone Amp” (March *89) 
were by Bill Kinneman. ■ 

SIGN UP THESE 
Well-Respected 
Artists for your 
Next Session. 

Craig Anderton, produccr/author 

The EPS Signature Series. 
You're looking at the names behind 

stars like Madonna, Michael Jackson, 
Anita Baker, David Sanborn, Elton John, 
Steve Winwood and Genesis. 

Now Ensoniq has brought these 
talented producers together to create a wide 
range of distinctive new sampled sounds. 
We call it the Ensoniq EPS Signature Series 

Choose from six sound libraries, 
each containing three high-quality discs. 
Pick up any set for just $39 95 at your local 
Ensoniq dealer And start playing with 
some of the best names in the business 

For a dealer near you call 1-800-
553-5151 

ensarno! 
The Technology That Performs 
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WHAT'S NEW 

1989 WINTER NAMM'S 
GREATEST HITS 

The mood was upbeat, the products plentiful, and the prices right. If this show is a 
harbinger of things to come, musicians are in for some real treats. 

By the EM Staff 

Yamaha TQ5 sound module/sequencer 

Last month's report covering the Winter 1989 National Association of 

Music Merchants (NAMM) convention discussed general trends. This month’s re¬ 

port includes capsule descriptions of some of the hottest products at the show. 

Unfortunately, we ran out of space before we could cover everything of interest, but 

that’s life in the publishing biz. Stay tuned to the “What’s New” column for more 

information about upcoming products. 

Not all the products mentioned below are currently shipping. Some are 

prototypes and may never see the light of day or will be substantially modified before 

they hit the stores. Prices, specifications, availability, color schemes, companies, 

names, and just about everything else is subject to change without notice. For more 

information, call or write the manufacturers and mention this issue of EM 

Akai (PO Box 2344, Fort Worth, TX 
76113; tel. [817] 336-5114). XE8 
($899.95): 1U rack-mount, 16-bit, 
sampled-drum, expander module in¬ 
cludes sixteen different, editable drum/ 
percussion sounds in ROM and card 
slots for adding more sounds. 

Alesis (3630 Holdrege Ave., Los Ange¬ 
les, CA 90016; tel. [213] 467-8000). 1622 
Mixer ($799): sixteen channels (with 
eight XLR mic inputs), six sends, four 
stereo receives, inserts on all channels 
(including buses and masters). HR-16B 
($499): alternate HR-16 drum machine 
with more stylized, aggressive sounds. 
MEQ230 ($199): 1U rack-mount, dual, 
30-band ('/s-octave), graphic equalizer. 

Anatek (400 Brooksbank Ave., North 
Vancouver, BC, Lanada V7J 1G9; tel. 
[604] 980-6850). Pocket Merge ($99.99): 
merges two MIDI signals. Pocket Pedal 
($99.99): translates the motion of any 
standard volume pedal to MIDI continu¬ 
ous controller data, or utilizes momen¬ 
tary footswitch to control sustain, sos¬ 
tenuto, MIDI start/stop, and por¬ 
tamento on/off. Pocket Filter ($99.99): 
filters a variety of MIDI parameters. 
Pocket Sequencer (under $200): portable 
composition tool records 15,000 MIDI 
events. All units are small and require 
no batteries or AC adapter. Prices are in 
U.S. dollars. 

Aphex Systems (13340 Saticoy St., North 
Hollywood, CA 91605; tel. [818] 765-
2212). The Feel Factory ($795): manipu¬ 
lates MIDI timing/velocity data, in real 
time, to improve the feel of quantized 
sequences or compensate for delays; 
includes SMPTE reader/generator and 
SMPTE/MIDI converter. Studio Clock 
($595): SMPTE to MIDI converter cre¬ 
ates tempo maps from a live drummer, 
MIDI note on message, or recorded 
program material, allowing (among 
other things) MIDI sync to existing tape 
tracks. Impulse ($695): 12-input, percus¬ 
sion-triggering system for high-speed 
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drum pad/trigger-to-MIDI conversion. 
ART (215 Tremont St., Rochester, NY 

14608; tel. [716] 436-2720). SGE Super 
Studio Effector ($649): up to nine simulta¬ 
neous effects, including exciter, noise 
gate, expander, limiter, compressor, 
envelope filter, overdrive, distortion, 
stereo flange, stereo echo, stereo delay, 
stereo chorus, equalization, panning, 
pitch transpose (two octaves), reverse 
and gated reverbs, and standard reverb. 
Delay System VII ($499): programmable 
delay system featuring 20 Hz to 20 kHz 
bandwidth, knobs for fast “tweaking,” 
sampling capabilities, and user patch 
storage. 

Audio Media Research (division of Peavey; 
71 1 A St., Meridian, MS 39302-2898; tel. 
[601] 483-5372). AEQ 2800 ($449.99); 
28-band EQ with MIDI-controllable “vir¬ 
tual sliders” and 128 program memo¬ 
ries. QEX4X4 ($1,149.99): four independ¬ 
ent (effects can be used individually or in 
series if desired), 16-bit, digital, multi¬ 
effects processors in 1U package. All 128 
programs are accessible via MIDI. 

Blank Software (1477 Folsom St., San 
Francisco, CA 94103; tel. [415] 863-
9224). Alchemy 2.0 ($695): includes time 
compression/expansion, digital tuning, 
pitch shifting, envelope superimposi¬ 
tion, and automatic pitch quantization. 
Alchemy Apprentice ($345): essentially 
replaces Alchemy 1.2. 

Boss (7200 Dominion Circle, Los An¬ 
geles, CA 90040-3647; tel. [213] 685-
5141). WS-100 ($750): diversity, 170 
MHz, wireless system. GL-100 Guitar 
Driver ($450): tube-simulation line 
driver with two separate channels. BE-5 
Guitar Multiple Effects ($425): non-pro-
grammable effects system with compres¬ 
sor, distortion, chorus, noise suppressor, 
and digital delay. 

Cannon Research Corporation (13338 Loma 
Rica Dr., Crass Valley, CA 95945; tel. 
[916] 272-8692). Erontal Lobe: expands 
the capacity of the Korg MTs sequencer 
($399 for 15,000 events; additional $398 
for upgrade to 64,000 events). Optional, 
1.4-megabyte, floppy disk drive ($399) 
adds librarian features (can save and 
load songs, programs, system exclusive 
data, and combinations). 

dbx (71 Chapel St., Newton, MA 
02195; tel. [617] 964-3210). I20XDS 
($349): 1U rack-mount, subharmonic 
synthesizer with phase-coherent, sub¬ 
woofer crossover output (adjustable 
from 50 to 210 Hz). 

ddrum (25 Lindeman Dr., Trumbull, 
CT 06611; tel. [203] 374-0020). ddrum 2 

KNOCK THEIR SOCKS OFF 
WITH THE REVOLUTIONARY MIDI/DMX512 LIGHTCOMPOSER MODULE 

AFFORDABLE “ALL-IN-ONE” UGHTING/FX CONTROL DIRECT FROM YOUR MIDI OUT 
Because midi now affords everyone a great sounding demo tape, marketability will increasing¬ 

ly depend on live show caliber. The fully programmable and 'chainable " Lightcomposer module 
makes creation of the hottest light/media shows a snap, allowing performers of all production 
levels unprecedented versatility, expandability and show control ease directly via midi, without 
necessary use of a lightboard or operator. 

On board features Include: 198 presets • cardsave • expansion chaining from 8 to 1792 AC 
channels • DMX512 • midi mapping + note to preset assign • tape syncable • disco pulse con¬ 
trol • 8-1200W channels: 9600W total • dual AC inputs or 220V • 16 AC outs • footswitch • au¬ 
to-preset cycling • dynamics, flash, chase and more. 

+ card updatable software will see you controlling some very exciting effects beyond lights. 

Instant remote control of The LC824SP has twice Borderlight fixtures 
1792 Lightcomposer dim- the AC power of the with stands, cables, 

mer channels on 198 presets LC812 (19200 watts) gels and halogen spots 

FOR MORE INFORMATION ON SPECS, APPLICATIONS, AND SALES CALL TOLL-FREE SERVICE 

CANADA - #10 -13415 - 76 Ave. Surrey B.C. V3W 2W2 PHONE: 604 590 3700 
USA - #8110, 121 - 264 H st. Blaine. Washington 98230 FAX: 604 590 8485 

OPEN AUDITION 
FOR THE MIDI ARTIST 
LIGHTYEAR RECORDS WAS FORMED FOR YOU, THE 
MIDI ARTIST. WE ARE 100% DEDICATED TO BRING TO 
THE LISTENING PUBLIC THE. BEST IN FRESH, MIDI 

. MUSIC. IF YOUR MUSIC IS AT LEAST 85% MIDI BASED; 
REPRESENTING POP/ART ROCK WITH/WITHOUT 
VOCALS, NEW AGE OR JAZZ FUSSION AND 
WHETHER YOU'RE A SOLO, DUO, TRIO OR A. BAND, 
LIGHTYEAR WANTS TO HEAR YOUR MUSIC. ALL-
THINGS CONSIDERED! SEND CASSETTE TAPES TO; . 

LIGHTYEAR RECORDS 
y P.O. BOX 10528, SAN RAFAEL, CA 94912 ' 

(Please include return address & telephone no. 
Allow 6-8 weeks tot evaluation & response) 

MUSIC AHEAD OF TIME 
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out down 
e dic< 

So pick up The Stick for 
quick licks, hordes of 

chords, & "inyoface” bass. 

Free brochure, 
prices & info. 
VHS video $22. 
Audio cassettes 
& LP $8. each. 

If you get the urge to 
play a fingerboard like a 

keyboard, but need wider 
range & more room to play .. 

The Stick is injection 
molded in black or ivory 
polycarbonate, with steel 
Fret-Rods TM & with quiet, 
rubber mounted pickups. 

We introduce the 'Alto" 
& "Baritone" models tuned 
with thick, deep melody 
strings that blend power¬ 
fully with the bass side. 

We also offer a Stick 
synthesizer, “The Grid”, 
a multi-timbral ten-voice 
controller-fast, accur¬ 

ate & expressive. The ten 
strings are identical in 

pitch & gauge. You tune 
the MIDI module to any 
desired set of intervals. 

STICK ENTERPRISES 
8320 Yucca Trail 

Los Angeles, CA 90046 
TEL 213-656 6878 
FAX 213-656 0783 

• WHAT'S NEW 
($4,995 for brain): sampled drum 
sounds with editable parameters, 64 
non-volatile memory locations for stor¬ 
ing different “kits," accessory sound car¬ 
tridges available, rack-mount packaging, 
built-in mixer. 

Digidesign (1360 Willow Rd., Suite 101, 
Menlo Park, CIA 94025; tel. [415] 327-
8811). Sound Tools: consists of Sound Ac¬ 
celerator Digital Signal Processing Card 
($1,295), AD IN analog-to-digital con¬ 
verter ($995), and Sound Designer II 
($995); brings 16-bit digital audio re-
cording/editing to hard disk-equipped 
Mac II or SE. 

Dynoware (1163 Chess Dr., Suite J, Fos¬ 
ter City, CA 94404; tel. [415] 349-5700). 
Ballade: ($195) IBM-compatible MIDI 
sequencer/editor for the Roland MT-
32, with nifty “mixing board” sequencer 
controls, notation display, and graphic 
editor. 

E-mu Systems (1600 Green Hills Rd., 
Scotts Valley, CA 95066; tel. [408] 438-
1921). Proteus ($995): 16-bit sound mod¬ 
ule featuring sounds ported from the 
Emulator III, including pianos, organs, 
strings, horns, guitars, basses, drums, 
Latin percussion, and more. Also, sound 
editing, extensive modulation/control 
routing, 32-voice polyphony, six poly¬ 
phonic outputs, alternate tuning capa¬ 
bility, integral sends and returns, and 
192 presets. 

Ensoniq (155 Great Valley Parkway, 
Malvern, PA 19355; tel. [215] 647-3930). 
EPS-M Performance Sampler Module 
($3,295): rack-mount EPS sampler in¬ 
cludes 1-megaword sample memory, 
SCSI port, and ten polyphonic outputs. 
Signature Sound Series EPS disks ($39.95 
per set): three-disk sets of EPS sounds 
created by Nile Rogers, Claude 
Gaudette, Craig Anderton, David 
Hentschel, Paul Jackson Jr., and John 
Robinson. 

Invisible Products (159 Commercial St., 
Lynn, MA 01905-2909; tel. [617] 592-
5992). Modular Furniture line: designed 
to house workstations, computer setups, 
music setups, office equipment, etc.; 
lightweight, low profile. 

Johnswore (5802 42nd Ave., Hyattsville, 
MD 20781-1632; tel. [301] 927-1947). 
MIDIBOSS ($99.95): Atari ST MIDI sys¬ 
tem setup software stores and sends 
MIDI system configurations (program 
changes, instrument names, system ex¬ 
clusive info, etc.). 

Keyboard Technologies, Inc. (16137 Sherman 
Way, Suite 169, Van Nuys, CA 91406; tel. 
[818] 891-6999). GZ-1000 ($3,995 with 

one variable footpedal and one dual 
footswitch): upscale master keyboard 
with adjustable hammer action (!), in¬ 
ternal disk drive, user-definable velocity 
scaling, eight MIDI out ports, two MIDI 
in ports, MIDI merge and filtering, and 
extensive footswitch/footpedal control. 

Alesis HR-16B drum machine 

Korg (89 Frost St., Westbury, NY 11590; 
tel. [516] 333-9100). 77: enhanced ver¬ 
sion of the Ml includes 88 weighted 
keys, eight megabytes of 16-bit PCM 
sounds, internal disk drive, more se¬ 
quencer storage (approx. 60,000 notes), 
and a great-looking display. MIR: rack 
version of Ml keyboard. SI: 16-bit, stereo 
sampler with 1 MB of sounds in ROM, 
sample memory expandable from 512K 
to 2 MB, 16-track sequencer syncs to 
SMPTE/MTC/MIDI clock; options in¬ 
clude SCSI, digital I/O, and four addi¬ 
tional outputs. 73: MIDI guitar synth 
brain and driver features onboard, 6-
voice synth with 128 internal programs. 

Kurzweil (411 Waverly Oaks Rd., 
Waltham, MA 02154; tel. [617] 893-
5900). MS-1 MicroSequencer ($495): easy-
to-use, consumer-oriented sequencer 
plays back prerecorded SongCards in 
addition to recording; 8,000 notes, four 
tracks, and a card slot for extra storage 
on MemoryCards. K1000 Special Edition 
($2,595): KI 000 with aftertouch; non¬ 
volatile, MIDI-channel status memory; 
aftertouch sent over MIDI (with pro¬ 
grammable mapping); expandable with 
the KXA-SE Sound Block; many new 
sound setups. 1000 AX Plus ($2,395): 
new set of orchestral programs based on 
1000 HX Horn Expander and 1000 SX 
String Expander sound ROMs. Features 
new front panel and the “Plus” series 
advanced operating software. 

Lake Butler Sound Company (5331 West lake 
Butler Rd., Windemere, FL 32786; tel. 
[407] 656-5515). CFC-4 Continuous 

20 Electronic Musician May 1989 



Ifo 

WHAT YOU DO 
WITH THE M-600 MIXER IS 

YOUR BUSINESS. 
That's why we've designed it to meet or exceed your 

most demanding requirements. And made it the easiest, most 
flexible professional mixing console you'll ever work with. 

The M-600 is modular. Which means you can custom 
configure the console to your audio or video production 
needs. The M-600 lets you choose up to 32 input channels, or 
you can start with 16 or 24 input channels and expand 
the board as your needs change. Optional stereo modules 
can also be added to provide even more line inputs for MIDI 
instruments and video production convenience. 

Installation and wiring is exceptionally easy. The 
M-600 is the only modular mixer that's available with all the 
necessary finished cables and installation hardware. And that 
can eliminate a lot of installation hassles and expense. At the 
same time, no other mixer at its price gives you multi-pin, 
computer-type connectors for quieter, more secure 
connections. 

But the real pleasures of the M-600 will only be 
evident after it's in your studio. Up to 64 stereo or 128 mono 
inputs can be accessed directly from the top panel. A patch 
bay can be added for fast, flexible routing. That's convenience. 

The M-600 has all the features you'd expect in a 
professional mixing console. Like balanced insert patch points 
on all inputs, PGM busses as well as the stereo master buss 
for increased signal processing capability. Plus sweep-type 
parametric EQ, balanced inputs and outputs, phantom power, 
talkback/slate channel and all the audio performance you'll 
ever need. Without the exorbitant price you don't need. 

So check out the M-600 modular mixing console. 
It's ready for fame when you are. 

mMmmmHMMMMBMMMMMMIMHMÍMMíMMmíi 

TASCAM 
© 1987 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640 213 726-0303 



• WHAT'S NEW 
Switch Controller ($295): battery-oper¬ 
ated, assignable (can assign command 
strings long enough to control sixteen 
parameters at once), quad pedal device 
sends MIDI continuous controller data 
with eight different pedal response 
curves. 

Magnetic Music (6 Twin Rocks Rd., 
Brookfield, CT 06804-1910 (tel. [203] 
775-7832). Prism ($99): IBM sequencer 
by John Lilley, Roger Powell, and Ralph 
Bellofatto that is Texture file-compatible 
and features graphics-oriented presen¬ 
tation, mouse support, high-res color 
graphics, mapping, sixteen tracks, cut-
and-paste song editing, swing functions, 
and more. Note: the Magnetic Music 
product line is now compatible with the 
Yamaha Cl computer. 

McGill University (555 Sherbrooke St. 
West, Montreal, Quebec, Canada H3A 
1E3; tel. [514] 398-4535). Master Samples 
($69 per volume, $199 for any three): 
eight new volumes of samples on CD, 
including Rock Percussion and Tym-
pani. Rock Strings, Latin Grooves #1, 
Latin Grooves #2, Jazz Sounds, More 
Strings/Winds/Piano/Percussion, Pipe 

Organ, and Historical Instruments. 
Midió (dist. by IMG, PO Box 2344, Fort 

Worth, TX 76113; tel. [817] 336-5114). 
MusicBox ($999.95): expander tone 
module with 26 dynamically allocated 
voices, 1,092 sounds, and direct interfac¬ 
ing with Apple IIGS/Mac/Amiga/ST. 
Includes FM, analog, and sampled 
sounds and is patch-compatible with FB-

Cannon Research Frontal Lobe 

01 andJX-8P editor/librarians. 
MIDImouse Music ( Box 877, Welches, OR 

97067; tel. [503] 622-4034). Ultra MIDI 
($229.95): Atari ST MIDI system control 
software features generic bulk librarian, 
ability to load/play Standard MIDI Files, 
mapping (controller reassignment, in¬ 
version, etc.), velocity scaling, MIDI 
clock-out control, MIDI rerouting, ex¬ 
tensive remote control, and more. Wave 
($249.95): Amiga software for 12-bit 
samplers generates samples using addi¬ 
tive, wavetable, FM (can be of two differ¬ 
ent samples, not just sine waves), granu¬ 
lar, phase modulation, and AM synthesis 
techniques; filtering; 16-stage amplitude 
and pitch envelopes; and chorus/ 
flanger. 

Musicsofl (1560 Meadowbrook, Altade¬ 
na, GA 91001; tel. [818] 794-4098). 
MIDIMAN Tape Recorder Interface 
($179.95): records MIDI sequence data 
on tape for later playback; take a cassette 
recorder to gigs instead of a computer 
and play back sequences from tape into 
your MIDI gear. G10 Editor/Librarian 
($99.95): IBM-compatible editor/librar-
ian for the Yamaha G10 works with all 

The Computer for the Eyes. 

Paint in up to 4096 
colors with MicroIllu¬ 
sion's Photon Paint. 

With the Commodore® Amiga personal computer, 
you can create music videos right along with your 
MIDI music tracks. The Amiga® is being used by major 
recording artists and network television producers to 
create professional-quality video graphics, special 
effects, and animation in 4096 simultaneous colors. 
And you can get that same professional production 
power at a price that will fit right in with your home 
studio. 

Get an eyeful of Commodore Amiga. It’s the com¬ 
puter that looks as good as it sounds. 

Dive into the 
world of 
desktop video 
with Amiga 
animation 
software. 

Create spectacular 
video effects with 
A- Squared’s Amiga Live! 

©1989 Commodore Electronics, Ltd. Commodore and the Commodore logo are registered trademarks of 
Commodore Electronics, Ltd. Amiga is a registered trademark, and the Amiga logo a trademark of 
Commodore-Amiga, Inc. Software manufacturers’ names are trademarks of their respective owners. 

Capture color or black 
ana white images with 
New Tek's Digi-View. 

22 Electronic M v s i c 1 o n May 1989 



Korg M1R module 

graphics cards. Musicsoft also offers edi-
tor/librarians for other gear and IBM/ 
Atari ST/Amiga computers. 

Oberheim (2015 Davie Ave., City of 
Commerce, CA 90040-1704; tel. [213] 
725-7870). Navigator ($299): MIDI ac¬ 
cessory can reassign controllers, map 
notes, and control patch changes; in¬ 
cludes panic button, patch offsetting, 
and controller filtering. ()li-8k ($1,295); 
multitimbral, 8-voice, keyboard version 
of the Matrix-1000 with velocity; after¬ 
touch; assignable pedals; stereo, assign¬ 
able outputs. Stores 100 setups. 

Opcode Systems (1024 Hamilton Ct., 
Menlo Park, CA 94025; tel. [415] 321-

8977). Vision ($495): Macintosh se¬ 
quencer features event list and graphic 
editing, 480 ppqn resolution, SMPTE 
sync, sequence chaining, algorithmic 
capabilities, loop recording, extensive 
mapping capabilities, online help, as¬ 
signable fader module for MIDI con¬ 
tinuous controllers, controller/pro-
gram change chasing, and more. 

Possac (759 Ames Ave., Milpitas, CA 
95035; tel. [408] 946-8989). Unity Eight 
($445): 1U, 8 X 4 mixer with balanced 
and unbalanced stereo outputs; 95 dB 
signal-to-noise ratio at +4 dBm; pan; 
mono compatibility; and two separate 
stereo sends/returns. 

Passport Designs (625 Miramontes St., 
Half Moon Bay, CA 94019; tel. [415] 
726-0280). Escort ($250): IBM-compat¬ 
ible software imports Standard MIDI 
Files and Sequencer Plus files and trans¬ 
lates them into Score format for music¬ 
publishing applications. 

Peavey (see Audio Media Research 
address). DPM-3 Synthesizer (approx. 
$2,000) : features dynamic allocation, ve¬ 
locity/pressure-sensitive keyboard, 32 
oscillators (16-bit, PCM samples; new 
sounds can be loaded via MIDl/disk/ 
memory card), 16-voice polyphonic, 
multitimbral, internal signal processing 
with assignable inputs/outputs, 100 
patches (extra 200 accessible via mem¬ 
ory card) , digital filters with resonance, 
disk drive, drum samples, 9-track/ 
20,000-note sequencer, and more. 

Playstation (4141 Ball Rd., Suite 229, Cy¬ 
press, CA 90630; tel. [213] 598-0505). 
The Playstation ($6,500 for Mothership 
200 model) : modular, highly ergonomic 
housing system for installations that in¬ 
clude shelf- and rack-mount gear, key¬ 
boards, and computers; available in sev¬ 
eral different configurations. 

The Computer for the Ears. 

(¿Commodore 

AMIGA 
Only Amiga Makes It Possible. 

The Commodore Amiga personal computer lets 
you run a MIDI sequencer at the same time you edit 
your patches, scores, samples—even your production 
notes. It’s a process called multi-tasking, and it's an 
Amiga first. There’s a large and growing library of 
top-quality music software to choose from, including 
packages from Dr. T’s, SoundQuest, NewWave, Intelli¬ 
gent Music, Blank Software, Mimetics, and more. 

So take in the sights and sounds of the Commo¬ 
dore Amiga family of personal computers. Call 1-800-
627-9595, ext. 200, for more information and the name 
of your nearest authorized dealer. 

Dr. T’s KCS MIDI 
Sequencer 

Kawai KI Patch Editor 
from Sound Quest. Dr. T’s 

Copyist 
Profes¬ 
sional Scoring Program 
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THERE CAN BE ONLY ONE 
WORLD LEADER IN 

DIGITAL SUPER-EFFECTOR/PITCH TRANSPOSER 
PRESET/MEMORY LOCATION 

MIDI/UTILITY BYPASS 

APPLIED RESEARCH & TECHNOLOGY INC. 

.’Oll I INI \NI ) MS Audiotron/Helsinki/90- 5664644 SWEDEN Muskantor & Co./Molndal/O <1 -8 78080/ F RANCE/High Fidelity Services SA Paris l 

A R T. proudly introduces one of the most powerful 
signal processors ever built. 9 shimmering effects at 
once with sound purity that is beyond description! The 
ability to mix and match nearly every effect you can 
think of All fully programmable, at a breakthrough price 
from the world innovator in musical signal processing ... 

ERFORMANCE 
10. 

I HI SGE -
STUDIO SUPI R-l I I ECTOR 
• 9 stunning studio effects at 
once! 

• Bandwidth to 20kHz 
• 2 full octaves of pitch 
transposing 

• 200 memory locations 
• Real time Performance Midi® 
• Amazing distortion and 

overdrive 
• Full parameter 
programmability 

• Rugged internal power supply 
• 16 Bit state-of-the-art D-A 
converters 

• Hyperspeed edit buttons 
• Sys-ex codes 
• Random access keypad 
• Studio presets of the finest 

guitar sounds 
• Stereo in/out 
• Software updateable-never 
becomes obsolete 

I \|m irt Distributors: 
I HE NETHERLANDS/Audios« ript B.V Socsl OJ I 2 

EXC+DIST+CHO+REU 
CHO¡WIDTH = 

Effects 
• Harmonic Exciter 
• Noise Gate 
• Envelope Filter 
• Pitch Transposer 

(over 2 full octaves) 
• Equalizer 
• Peak Limiter 
• Expander 
• Compressor 
• Stereo Flange 
• Overdrive • Distortion 
• Stereo Delay • Stereo Echo • Tap Delay 
• Stereo Imaging, Panning • Digital Reverb 
• Gated Reverb • Revues • Stereo Chorus 

42.85.00.40/CANADA/Yorkville Sound III) s< .rdrorough 416 751 »4HI/ITALY/FRATELLI CRASH) PAVIA/OI85 4« O29WEST GERMANY, PME Audio/BAD FRIEDRICHSHALL/071 36-6029/ 
SWITZ FRl AND/Musikengro* I’ ( iutter Sissai h (»61 ‘»8 <757 11( )NG KONG/Audio Consult, wits III) Kowloon/ 3-71 25251/|APAN/Nihon Flee tro I larmonix/Tokyo iO3)232-76O1/THAILAND/Beh Ngiep 
Seng Musk al Instruments Bangkok 222 5281 INDONISIAPI Kirana Yudha Teknik/|akarta <806222 SINGAPORE/Ungtec PTE. LTDJ747195I SPAIN Aplicar iones Itectronk as Quasar SA/Madrid/ 
6861300/TURKFY Kadri Cadmak Istanbul I I66I672/DE NMARK/M.I. Musik/Kobenhavn I -854800U.K. Harmon U.K./Slough/0753769l I NEW ZEALAND Maser Digitek/Aukland 444-3583/4/ 
ISRAEI |A// K( X K lei Avis 0< 24 ‘»‘141 \RGI NIINA Iagos Sarmiento/Buenos Awes 40 6455 N( )RWAY AUDKHRON/OSI()/2 35 20 96 I AIWAN/Sea Power Co /TAIPEI/0231431 13/ 
GREECE ZOZFF PIRAEUS 0141 '01 51 

APPLIED RESEARCH & TECHNOLOGY INC., 215 Tremont Street. Rochester, New York 14608, (716) 436-2720, TELEX: 4949793 ARTROC, FAX (716) 436-3942 



• WHAT’S NEW 
Prosonus (1616 Vista Del Mar, Holly¬ 

wood, CA 90028; tel. [800] 999-6191). 
Studio Reference Disc ($49.95): 70-minute 
CD for control-room monitor tests and 
other studio, broadcast, and laboratory 
applications; contains audio test and 
reference tones, white and pink noise 
('/s-octave and full-band), polarity test, 
pitch references, leader test, and more. 
Prosonus also introduced several new in¬ 
strument CDs for sampling. 

Rane (10802 47th Ave. West, Everett, 
WA 98204; tel. [206] 355-6000). MPE 
Series Programmable Equalizers.' 128 pro¬ 
gram memories, constant-Q filtering, 
non-volatile memory, MIDI control of 
individual faders, balanced ins/outs. 
Available models include: single-chan¬ 
nel, 28-band ('/s-octave); stereo, 14-
band (2/s-octave) ; 4-channel, 7-band 
(octave). SM82 Stereo Line-Level Mixer 
($599): utility mixer with eight stereo 
inputs, stereo input-level controls, ster¬ 
eo aux-send levels, and pan sliders. Ex¬ 
pandable to sixteen stereo inputs. 

Resonate (PO Box 996, Menlo Park, CA 
94026; tel. [415] 323-5022). Portrait 
($495): Macintosh sequencer features 
both event list and graphic editing, abil¬ 
ity to name channels and programs, 
modular structure (add more modules 
as they're developed), interactive opera¬ 
tions (most editing can be done while 
the sequence is playing), 480-ppqn reso¬ 
lution. 

Roland (see Boss address). R-5 Human 
Rhythm Composer ($695): little brother to 
the R-8 has fewer outputs, less memory, 
and doesn’t accept external sound 
cards. D-5 ($995): entry-level, multitim-
bral, L/A synthesizer with 128 preset/64 
user-programmable sounds, including 
drum sounds. GR-50 ($1,549.50): guitar 
synthesizer, L/A synthesis sound source 
(similar to D-l 10), and MIDI converter 
in 1U package; retrofits existing guitars; 
maximum 8 ms delay. U-110 ($1,095): 
31-voice sample playback device with 99 
different sounds; accepts up to four 
ROM cards for additional sounds. W-30 
Music Workstation ($2,795): 16-track se¬ 
quencer; keyboard; eight outputs; 16-
voice, 12-bit, linear sampler with 16-bit 
processing; SCSI interface; downward 
compatibility with Micro Composer-se¬ 
ries products. 

Scholz Research & Development (1560 Trap-
elo Rd., Waltham, MA 02154; tel. [617] 
890-5211). XP 100 ($1,098): 100-watt, 
compact, portable, stereo amp with 100 
programs; MIDI-programmable EQ, 
chorus, reverb, and master volume; 

distortion—and great sound. XPR 
($849): rack-mount version of the pro¬ 
grammable multiprocessor section in 
the XP 100. 

Sound Ouest (5 Glenaden Ave. East, 
Toronto, Canada M8Y 2L2; tel. [416] 
234-0347 or [800] 387-8720). KI Master 
Editor/Librarian and Matrix-6/1000 Mas¬ 
ter Editor/Librarian ($165 each): for IBM, 
Cl, and Amiga; allows for editing mul¬ 
tiple patches simultaneously and gener¬ 
ates random patches or patch variations. 
Also, the D-10, D-20, and D-l 10 editor/ 
librarians have been combined into a 
single program ($165) as have the DXII 
and TX802 editor/librarians ($190). 

Soundcraft USA/JBL Professional (8500 Bal¬ 
boa Blvd., Northridge, CA 91329; tel. 
[818] 893-8411). Seek Consoles, the popu¬ 
lar Seek console line is now distributed 

Twister automation 

by Soundcraft in the U.S. and Mexico. 
Consoles are available in frame sizes up 
to 24 inputs. Twister Console Automation 
software: developed in conjunction with 
Steinberg for the Atari ST, this software 
for the Twister automation system sup¬ 
ports SMPTE time code (all formats); 
cue lists; graphic, channel level editing; 
enveloping; and snapshot capabilities; 
and includes a SMPTE calculator. 

Spectral Synthesis ( 18568 142nd Ave. NE, 
Woodinville, WA 98072; tel. [206] 487-
2931). SynthCARD Dual DSP Board: IBM-
compatible Digital Signal Processing 
“engine” is essentially a computer de¬ 
signed specifically for music and sound 
applications; turns PC/XT/AT ma¬ 
chines into digital audio workstations. 

MUSIC 

Y Parent v X Parent 

886 Tango Blues 878 

887 Drum Box > Reggae 

Only $149* from Computer 
Music Supply, 382 N. Lemon Ave., 
Walnut, CA 91789. We accept VISA, 
MasterCard and AMEX. 

You can trade in Music 
Creator Apprentice for full 
credit on the advanced Music 
Creator Professional from CMS. 

Announcing Music Creator 
Apprentice. This mind-
boggling new software 
actually creates instant 
original songs on your 
PC! Choose from over 
300 music styles to create 
totally new styles and over 
27 million possible songs! 
Best of all, no knowledge 
of music or composition 
is required! 

Call 800-322 M1DI. 
Computer Music Supply 

382 N. Lemon -Walnut, CA91789 • 714-594-5051 

Artificial creativity is on 

the way with... 

Music Creator..? 

USA TODAY 
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midiatoM _ 
LAPTOP PS/2® PC/XT/AT 
MIDIATOR ’ is a self contained MIDI to PC interface with 
Serial I/O. MIDI in. MIDI out. and a Real-time clock in a 

sturdy metal case It connects to any PC compatible 
serial port and requires no external power, expansion 
slot, or system modifications S119 95 

KEEnote 16 is a 16 track sequencer with ill the features 
you need to make your MIDI studio perform with the 

Best A recording capacity of up to 125.000 events 
(640K) allows really serious music production, while 

the user-friendly features make learning and using a 
snap. MIDI files compatibility opens up a link to other 

systems and software S69 95 

MonKEE is the VITAL tool you need when setting up a 
MIDI system It monitors and displays MIDI input and 

allows you to output ANY MIDI code sequence S29 95 

INTRODUCTORY OFFER 
MIDIATOR+KEEnote 16+MonKEE 
ê M A i SHIPPING & 9^00 OK-L HANDLING 

I A 7 ■ 7 W 1 s5 00 USA 

MC, VISA. Check. Money Order. COD 
Texas Residents Add 7'/«% Sales Tax 

■ZEE KEY■KBB ELECTRONIC 
■ >■11 ENTERPRISES 
9112 Hwy 80 W Ste. 221-E. Fort Worth. TX 76116 

TO ORDER 1-800-KEE-MIDI Ext. 10 
TECH SUPPORT INFO (817) 560-1912 

CD-LIKE 
QUALITY 

ON CASSETTES!! 

REAL-TIME 
CASSETTE DUPLICATION 

“THE 
ULTIMATE 
RESPONSE” 

... Find Out How ... 

Post Office Square 
Waterville, ME 04901 

1-800458-6405 
207-873-3911 

• WHAT'S NEW 

Seek consoles 

Prices range from $1,995 for a “starter 
kit” (including the Audio CAD algorith¬ 
mic sound-development software) to 
$18,500 for a fully loaded system. 

Steinberg/Jones (17700 Raymer St., Suite 
1002, Northridge, CA. 91325; tel. [818] 
993-4091). Cubit ($495): Atari ST se¬ 
quencer works under the M.ROS true-
multitasking operating system for musi¬ 
cal applications. Multiple windows, 384 
ppqn resolution, innovative quantiza¬ 
tion (with user-programmable “groove” 
quantizing), MIDI effects processing, 
real-time controller mapping, slick user 
interface. Mimix automated mixdown 
software and the Synthworks Ml editor/ 
librarian also run under M.ROS. 

Tascam (7733 Telegraph Rd., Monte¬ 
bello, CA 90640; tel. [213] 7264)303). 
TSR-8 ($3,499): half-inch 8-track in¬ 
cludes most of the same features as its 
half-inch, 16-track “big brother." MM-1 
($1,099): keyboard mixer with program¬ 
mable mutes, recallable under MIDI 
control. 

Technics ( 1 Panasonic Way, Secaucus, NJ 
07094; tel. [201] 348-7000). MQ8 MIDI 
Sequencer, eight tracks; 23,000-note stor¬ 
age; built-in 3.5-inch disk drive that 
stores about 90,000 notes; program¬ 
change chase; sys ex compatibility. Edit¬ 
ing features include punch, repeat, 
copy, delete, merge, and quantize. 

Yamaha (6600 Orangethorpe Ave., 
Buena Park, CA 90620; tel. [714] 522-

9011). V80FD ($2,995): 6-operator, 16-
bit, FM, digital synthesizer with onboard 
expansion port; 40 x 8 supertwist LCD; 
disk drive; 32-track onboard sequencer 
with digital mixing/individual note 
editing; built-in, programmable delay/ 
reverb/distortion; and dynamic voice 
allocation. Expansion cards add PCM 
sampled sounds, RGB video interface 
card, and sequencer memory upgrade. 
V50 ($1,895): dual, 4-op FM synthesizer 
includes built-in, PCM drum machine; 
8-track sequencer with 15,000-note stor¬ 
age; 32 digital effects; disk drive; instant 
access to 300 voices; and dynamic voice 
allocation. DS55 ($795): 4-op, FM synth 
includes 200 onboard voices (and 100 
external), auto-accompaniment, arpeg-
giator, and built-in digital delay. WX11 
and WH1 ($995): MIDI wind controller 
packaged with tone generator (available 
separately) for “plug in and play” ease of 
use. TQ5 ($695): all-in-one tabletop unit 
includes 100 preset voices and 100-voice 
user memory, signal processing, and 8-
track sequencer. Eight-note polyphony, 
eight-note multitimbral. 

Zeta Music Systems (2230 Livingston St., 
Oakland, CA 94606; tel. [415] 261-1702; 
outside California [800] 622-6434). Mir¬ 
ror 6 ($2,995 standard system, $3,795 
deluxe system): this MIDI guitar has had 
the longest gestation of just about any 
product we’ve ever seen, but the latest 
version works quite well. ■ 
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yX.-or treats your entire MIDI setup 
as if it were just one big instrument. 
Our 5 years of knowledge and 
experience in the field of patch editor/ 
librarians made it possible for us to 
create a highly integrated system for 
patch editing, storage and retrieval. 

in “System 
Exclusive." 
These 
Instrument 
Profiles may 
be freely 
copied, 

Your system 
exclusive orchestrator 

X-or’s advanced Performance com- traded, or even downloaded from bul-
mands can get, send, load, or save 
patches from every instrument in 
your setup with a single click of the 
mouse. And with its Setup Editor, 

you can 
customize 
X-or for 
your MIDI 
equipment 
setup. 
Whether 
you have 

16 identical Instruments, or 100 differ-

letin boards. As long as MIDI exists, 
X-or will never become obsolete. 

X-or is a bona fide Patch Editor for 
any MIDI Instrument. Parameters may 
be directly edited by sliders, buttons, 
and graphic envelope displays. With 
X-or’s Transplant feature, sections of 
a patch (for example, a DX operator 
or a D-110 partial) may be copied 
between patches. Also, X-or has four 
types of Randomization— Blending, 
Mingling, Transplanting and Ran¬ 
domize with Mask— each of which 

ent Instruments, X-or can handle it. 
Designed for the future, X-or takes 

full advantage of its multi-window 
environment, with movable, resizable 
windows for greater flexibility. It is a 
modular system, using “Instrument 
Profiles"— files containing everything 
it needs to know about a specific 
Instrument. With our optional X-or 
Profile Editor, you can even create 
an X-or Instrument Profile for vir-

use existing patches to generate 
banks of new patches with a few 
clicks of the mouse. 
Once you’ve edited a patch and 

stored it, you won’t have any trouble 
finding it. X-or’s extensive search 
and sort features give you the 
convenience of a database for 
organizing your patches. 

tually any Instrument that converses 

SOFTWARE 

I Other features include: 
Patches and banks for all 

I instruments kept in memory 
i for instant access; 

Number of banks in memory is 
limited only by memory size; 

Click and Drag method for 
Copying, Moving or Swapping 
patches between banks; 

Four bank windows open on 
screen simultaneously; 

Comments for all Patch, Bank, 
and Performance files; 

Intelligent MIDI Switcher control 
for HANDS-OFF operation; 

Smart multi-timbral instrument 
handling; 

Mouse-Play feature; play any 
note, velocity or controller 
with the mouse; 

Bank files are compatible with 
our existing Editor/Librarians; 

Atari ST version has MPE 
compatibility, contains Desk 
Accessory version; 

Amiga version is fully 
multi-tasking; 

Mac version is Multifinder 
compatible. 

¡Partial List of Instruments Supported: 
ART: Multiverb 
Casio: CZ-101, 1, 1000-5000, 

VZ-1 
Digital Music: MX-8 
Digitech: DSP-128 
Ensoniq: ESQ-1, ESQ-M, SQ-80 
J.L. Cooper: MSB + 
Kawai: K1, K3, K5 
Korg: M1, DS-8, 707, DSS-1, 
DSM-1, Poly 800 

Lexicon: LXP-1, PCM-70 
Oberheim: Matrix-6/1000, 

Matrix 12, Xpander 
Roland: D10, D20, D110, D50, 
D550, MT32, JX-8P, GM70 

Yamaha: DX1, DX5, DX7, DX9, 
1DX11, DX7II, DX7S, DX21, 

DX27, DX27S, DX100, TF1, 
TX7, TX802, TX216, TX816, 
TX81Z, FB-01, RX5, RX7, 
RX11, SPX90, REV7, DMP7. 
... and many more. 

Dr.T’s 
MUSIC SOFTWARE 

220 Boylston Street 
Chestnut Hill. MA. 02167 

U.S.A. 

(617) 244-6954 
FAX (617) 244-5243 



Rock at its hardest. The Roxy. L.A. 



THE DIFFERENCE 
BETWEEN BLOWING IT. AND 
BLOWING THEM AWAY. 

There are no second takes when 
you’re playing live. 

With that scary thought in mind, 
we designed the ultimate live perfor¬ 
mance synthesizer. 

The Yamaha” V50. Instead of your 
keyboard, drum machine, sequencer 
and effects being all over the place, we 
put them all in one place. 

You’ve got an 8-timbre, 16-note 
polyphonic synth that gives you access 
to over 10,000 FM voices. A drum 
machine with 61 sampled sounds. An 
8-track sequencer that stores up to 
16,000 notes. And digital effects like 
reverb, delay, distortion and gating. 

All at your fingertips. 
To simplify things even more, the 

V50 has dedicated keys for functions 
you use a lot. And it’ll store perfor¬ 
mance setups on a floppy disk. 

So all you need to think about are 
the chops at hand. 

Call 800-333-4442 for the name of 
your nearest Yamaha V50 dealer. 

For under two thousand dollars, 
it blows everything else away. 

YAMAHA 
Yamaha Corporation of America. Digital Musical Instrument Division. 

PO. Box 6600. Buena Rirk. CA 90622. In Canada: Yamaha Canada Music Ltd.. 
135 Milner Avenue. Scarborough. Ontario M1S3R1. 



The next gener 
effects processor 

Just shows you what can happen when you 
leave the guys in R&D to their own designs. 

Now DigiTech introduces three new digital 
effects processors that will blow you away 
with their innovation and flexibility: 

The new DSP-128 PLUS. The incredible 
IPS-33 Smart Shift. And the extraordinary 
GSP-5. A trio of performers versatile enough to 
handle any multi-effects challenge you can 
create. 

Use each separately or connect them in se¬ 
ries. Either way, you’re in for the performance 
of your life. 

DSP- 128 Plus: Four effects at once. 
The remarkable new DSP-128 Plus offers 

the capability of producing up to four digital 
effects at the same time along with an 
enhanced 20 Hz to 20 kHz bandwidth. 

The new DSP-128 Plus is a studio-quality, 

performance-oriented multi-effects processor. 
In one compact rack-mount unit you get reverb 
effects, chorusing, flanging, delay, multi-tap 
delay and parametric equalization. And you 
can produce up to four effects simultaneously. 

What’s more, the DSP-128 Plus is fully pro-
gammable, with 128 user-defined memory slots. 
And it offers MIDI continuous control for virtu¬ 
ally unlimited real-time programming power. 

The custom 20-bit VLSI engine produces 
unbelievable dynamic range and computing 
power. Plus we’ve made the front panel a mas¬ 
terpiece of simplicity. 

The DSP-128 Plus can enhance the crea¬ 
tive power of any serious musician. 

IPS-33 Smart Shift. 
The IPS-33 Smart Shift is an intelligent 

pitch shifter that lets you add one or two 
crystal-clear harmony notes to each one you 

DigiTech is a registered trademark of the DOD Electronics Corporation. © 1988 DOD Electronics Corp. Manufactured in the U.S.A. 



play or sing. Without overdubs, and with any 

ation of digital 
s from DigiTech 

nite repeat, distortion and parametric EQ. And 
you can produce up to five effects at the same 
time. 

The GSP-5 is fully programmable, with 99 
user-defined memory slots. And MIDI contin¬ 
uous control allows you to instantly change 
operating parameters for virtually unlimited, 
real-time programming power. 

The versatile GSP-5, with its combination 
of effects, including distortion plus program¬ 
mability, is one of the hottest guitar signal pro¬ 
cessing tools you can buy. 

Check out all three at your DigiTech 
dealer. They’re packed with technology and 
value, too. For a full-color product sheet, write 
DigiTech, 5639 South Riley Lane, Salt Lake 
City, Utah 84107. Or call (801) 268-8400. 

::SDigiIech 
Start at the top. 

instrument. 
Now you can generate intelligent, user-

defined harmonies in 41 different scales. From 
natural minors and chromatics to Phrygian 
and Mixolydian. Best of all, the pitches it 
generates are clean and free from distortion. 

The serious technology in the IPS-33 frees 
you to create complex, three-part guitar har¬ 
monies in the style of Les Paul and Mary Ford, 
Duane Allman and Dickey Betts—even Steve 
Vai. With only one instrument. 

GSP-5: 5 effects at the same time for 
guitar players. 

Now there’s a versatile rack-mount signal 
processor any guitarist can call his own. 

It’s the new DigiTech GSP-5. 
Choose from six killer reverb effects, plus 

chorusing, flanging, delays up to 1.5 sec., infi-





A virtuoso explains how to 

record and use the sounds of the Earth. 

Making Musk with Nature: 

Bernie Krause 
Samples Life 

A
t 50, Bernie Krause has been immersed in the field of 

electronic music for a quarter century. He appeared on 

the first commercial album to feature synthesizer (The 

Zodiac, 1967) and with his late partner, Paul Beaver, was 

instrumental in introducing the synthesizer to popular 

music through personal appearances and guest spots on over a hundred albums. He has 

done soundtrack work for more than 160 films and television shows. In 1981, he re¬ 

turned to college and gained a Ph.D. in bioacoustics. In addition, he is often called 

upon as a consultant and expert witness on recording and editing technology. 

Most recently, Krause collaborated on two “instrumental” dance singles, 

“Fish Wrap” (with Matt Ward and Scott Singer) and “Jungle Shoes” (with Matt Ward, 

Tony Mills, Frank Martin, and Peter Michael Escovido), for the Rykodisc label. Both 

efforts used only sampled, biological sounds. These singles have brought Krause much 

media attention, helping him get his message across. That message is the driving force 

in his life these days. In an effort to reach out to people—especially school children— 

who might not hear his environmentalist message or his other music, Krause decided, 

“If you can get them dancing in the aisles, it will break the ice, and you can hit them with 

all the environmental stuff you want." 

By Steve Oppenheimer with Robert Carlberg 



The reason to buy an Otari 
is because it’s your music. 

snnujn. 

It you have a personal studio. Otari lets you choose exactly 
the right audio machine for your 
kind of music. Because no one 
audio machine can he everything 
to everybody, we build a complete 

quarter-inch 
2-track 
mastering 
machine with 
3 speeds and 
10.5" reels at 
a price that will 
astound you! 

Then there's 
the multitracks, 
from the supremely 

affordable half-inch 
8-track M KI 11-8 with both 7.5 
and 15 ips speeds, to the two-
inch 32-track MX-80 with its 
full-function remote controller. 
30/15/7.5 ips speeds, spot 
erase, and gapless, seamless, 
punch-in/out. 

The MX-80, (and its little 
brother, the one-inch. 16-track 
MX-70) share a constant-tension, 
servo-controlled transport, plus 

the Otari 37-pin 
standard parallel 
interface for 
SMPTE synchron¬ 
izers, editors, 

/and controllers. 

The MX-70 mullitraek 
und Ihr MX-55N 2-lrack. 

High performance and enhanced 
features to Hl your creative energies. 

We're convinced that some-
where in this line of great sound¬ 
ing audio machines there’s one 
that will fit your music to a note. 

Call us al (415) 341-5900 for 
complete information on any one, 
or all. Better yet. call your nearest 
Otari dealer for a demo! 

•TYailrmark Dolby kilMiralories Licensing Corporation. ©Otari 1988 

The 8-track MKIII-8 und the MX-50 2-track. 
Professional sound und features at un 
affordable price. 

line of superb machines that, 
alone or working together, 
will fit your application 
perfectly. 

For example, our 
MX-55NM quarter-inch 
2-track delivers gapless, 
seamless, punch-in, 
punch-out for flawless 
edits, and HX-Pro* 
for increased head room. 

And if you’re on a 
really tight budget, check 
out the new MX-50. a 

Otaris MX-80 mull it ruck und the 
neu MX-55NM 2-lrack. Alone or 
logt‘(her. the ultimate choice for your 
personal studio. 



• BERNIE KRAUSE 

MAKING NATURE COME ALIVE 
Many of Krause’s pieces represent an arti¬ 
ficial reconstruction of an original natural 
ambience. Having accumulated and proc¬ 
essed a set of species-specific sounds, he 
constructs a “bed” on which to reposition 
and reconstruct his creatures in a way 
that creates the feeling that we are among 
the animals in their habitat. He does not 
simply lay down his recordings of local 
and regional ambient sound, however, 
but “assembles” them, taking into account 
two major factors: our ears and brains 
hear selectively, unlike the microphone; 
and Krause’s material has already been 
taken out ofcontextbythe recording proc¬ 
ess. He feels natural sound recordings 
tend to be static and two-dimensional, 
and says, “Most people stick one or two 
microphones out there; environmental 
tapes generally haven’t been structured 
in a way that gives us the illusion that 
we’re actually present in that environ-

ACOUSTICAL BIO-WHAT? 

According to Webster, 

bioacoustics is the branch ol science 

that studies the relation of living be¬ 

ings and sound. Bernie Krause is a 

proponent of the theory that each lo¬ 

cation on Earth has a unique environ¬ 

mental aural ambience. He noticed 

that “every time I moved 100 yards 

from one location to another, even if 

there was virtually no change in the 

environment, the sounds were differ¬ 

ent. Each location on Earth has its 

own voice, just as we have our own 

voice.” 

The spectrographic footprint of a location is its 

acoustical biospectrum. Krause the¬ 

orizes that for a given time of year, 

time of day or night, weather, and 

other natural phenomena, these ambi¬ 

ent sounds are constant. When one 

voice drops out, another will eventual¬ 

ly take its place in the same area of 

the spectrum, i.e., a creature fills the 

available frequency window, keeping 

intact, over time, the unique acoustic¬ 

al biospectrum of that place. This the¬ 

ory has been investigated with regard 

to bird songs, by other researchers. 

Krause finds that insects create a constant din 

in one part of the spectrum, and the 

other creatures vocalize in different 

frequency ranges. In the light ol natur¬ 

al selection theory, this is logical. 

Krause's spectrograms indicate there 

are regional patterns created by wide-

ment. You have to compensate forthat at 
the mixing board. 

“Paul Winter and I were talking about 
recording his group in the Grand Canyon 
to try to capture the spirit, if you will, of 
the place through microphones. I have 
problems with that, because the minute 
you extract a quality from the environ¬ 
ment and send it to tape, it’s no longer 
what it was. Even the best mic never picks 
up the true ambience of a place. So you 
have to use the studio to reposition the 
sounds in such away that they come alive 
and acquire the dimension and lyricism 
that’s always present in nature.” 

Recording natural sounds takes great 
patience. When Krause is recordingam/«-
ent acoustic biospectra (see sidebar, “Acous¬ 
tical Bio-What?”), he records five-minute 
samples every hour for 24 hours. He gets 
as much as time and conditions allow, 
always impeded by weather, moisture, and 
endless field problems. In one month of 

spread species (such as insects) and 

local patterns caused by species that 

have a limited range. He tested these 

theories by recording over a period ol 

several days, at approximately the 

same time of evening, in three loca¬ 

tions 150 yards apart, with similar 

vegetation, at an altitude of 1,000 

feet. The resulting spectrograms are 

compared to similarly recorded data 

in other parts of the world. So far, the 

results have been affirmative. 

Krause speculates that changes in a particular 

acoustical biospectrum may indicate 

changes in the ecological balance of 

the location, and he hints at a tie to 

the Lovelock-Margolis “Gaia Hypo¬ 

thesis." He also thinks that mobile, 

wide-ranging creatures may use am¬ 

bient sound as a beacon to find their 

own special habitats. “There's Earth 

orchestration and there’s human or¬ 

chestration,” Krause states. “After 

all, composers have been trying to 

emulate nature ever since the begin¬ 

ning." Krause notes that all musical 

instruments started from observa¬ 

tions of nature—the sound of a taut 

skin led to drums, wind in the reeds 

led to flutes—and composers of more 

recent centuries, such as Vivaldi 

(Four Seasons), Debussey (La Mer), 

and Beethoven (Sixth Symphony), 

openly emulated natural sounds with 

the orchestra. —SO 

Call 800-322-MIDI. 

Only $495* from Computer Music 

Supply, 382 N. Lemon Ave., Walnut, 

CA9I789. We accept VISA, 

MasterCard and AMEX. 

Frank Serafine 
(sound designer 
for Star TYek, 
TYon, Polter¬ 
geist, Short Circuit) 
uses a predecessor 
of Music Creator 
Professional to 
create film scores 
and jingles. 
“It saves weeks 
on each score’,’ 
says Serafine. 

Computer Music Supply 

382 N. Lemon- Walnut. CA91789 • 7I4 594 5051 

Move up to the pro¬ 

fessional composer’s 
ultimate productiv¬ 

ity software: 
Music Creator 

Professional. 

Save valuable time with this essential 
new professional tool. Get the 
automated-composition productivity 
of Music Creator Apprentice 
software-plus unlimited editing and 
the ability to input your own music. 

Imagine creating original scores for 
jingles, films, and videos. All in a frac¬ 
tion of the time it normally takes. 
Computer enhanced creativity-under 
your complete control! 

Moy 1989 Electronic Musicion 35 



Keller Designs 
2920 Jefferson 
Eugene, OR 97405 
503/485-3481 

64 Track: tor the C1 $399 
401/404/MQX/444 $259 

48 Track: for the 401 $179 
64 Track Demo disk: $10 

Electronic Musician, 
November 1988: 

"...a solid implementation of all 
the standard functions one ex¬ 
pects from a top-of-the-line se¬ 
quencer...." 
"...the salient difference-Other 
sequencers I've tested skew time 
noticeably. ..but the 48 Track 
PC’s timing remained rock 
solid...." 

The First High Fidelity Sequencer 
The 48 and 64 Track PC put the human touch back in your MIDI music with their 
unmatched fidelity and 600 pulses per quarternote. 
Plus, The 64 Track introduces a state-of-the-art user interface, multiple MIDI 
ins and outs, MIDI Time Code, SMPTE, MIDI file format, and compatibility 
with Score and The Copyist. (More scoring to come.) 

The 48 Track 
The 64 Track 

Easy, yet powerful, ways of compos¬ 
ing. For the IBM PC, AT, 386, and 
compatibles. With Hercules, CGA 
and EGA graphic support and op¬ 
tional mouse. 

Computers 

Macintosh Special 
MIDI Interfaces 

Send for our catalog 

Two In Six Out with 
Macintosh connecting 
cables: 

One In Three Out with 
Macintosh connecting 

cablcs: $75.00 

We Have We Have the We Have 
the Best Best Shipping the Best 
Software. Department. Prices. 

647 Mission Street 
San Francisco, CA 94103 
(415) 543-1642 

Serving 
Computer 
Musicians 
Since 1982 

1989Junipero Serra Blvd. 
Daly City, CA 94014 
(415) 994-2909 

• BERNIE KRAUSE 

recording the mountain gorillas in Rwan¬ 
da, Africa (with photographer Nick Nich¬ 
ols), Krause recorded about twenty hours 
of material to get fifteen usable minutes. 
On most field projects, Krause works 
about twenty hours per day, but some¬ 
times, as in Rwanda, he is limited to ten 
hours by the need to work with guides. 
The equipment Krause uses falls into 

three categories: field equipment, his 
home studio (see sidebar, “The Wild Sanc¬ 
tuary”), and the gear he uses at Spark 
Studio in Oakland, California, where ad¬ 
ditional advanced tools are available. The 
studio gear, including the Emulator II 
and III samplers, is standard. His field 
“toys,” however, are the critical link with¬ 
out which Krause’s work would not be 
possible; they must resist all kinds of 
stress. Once, to avoid a charging gorilla, 
Krause had to dive into the Rwandan 
underbrush while carrying a full record¬ 
ing rig. Another time, his Nagra tape 
recorder fell 40 feet from a helicopter. 
The gear survived both incidents. 

IT’S IN THE WATER 
For underwater work, Krause records in 
monophonic. Sound travels much faster 
underwater than in air: at21 degrees cen¬ 
tigrade, approximately 4,987 ft./sec. in sea¬ 
water, compared to approximately 1,128.6 
ft./sec. in sea-level air at 50 percent hu¬ 
midity. This makes stereo recording point¬ 
less for Krause, who prefers to keep natu¬ 
ral, reflected sounds when possible. 
Underwater recording requires a spe¬ 

cialized mic known as a hydrophone. “When 
we listen to sound underwater, there is an 
impedance mismatch and we lose high 
frequencies, because our ears are meant 

continuad on pogo 64 

"A Louie, Louie . . wowoooo 
We gotta go now ..." 
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MAJOR BREAKTHROUGH 
IN MUSIC TECHNOLOGY 
Los Angeles, CA - Hybrid Arts, a leader 

in music computer technology, has again 
made history with the introduction of 
ADAP II... the direct to hard disk digital 
audio recorder/editor. ADAP is the acronym 

for Analog to Digital Audio Processor. In 
short, ADAP is a digital mastering device 
and audio work station, a 16 bit stereo sam¬ 
pler, a visual non-destructive sound editor 
with sample precise accuracy, a MIDI mod¬ 
ule, a SMPTE trigger, full EDL (Edit Decision 
List), a cue system and much more. 

ital audio recording at a very affordable 
price. Among the extensive list of outstand¬ 
ing features, ADAP offers the user the ability 
to edit, manipulate and process sound 
without any loss of fidelity. And, by storing 
your original tracks in memory, you can 
perform multiple edits, add new sounds or 
sweeten... completely non-destructively. 

ADAP has more speed, power and ver¬ 
satility than any tape-based system or even 
other digital recorders saving you valuable 
time, energy and money. For example, 
matching audio to visual hits via SMPTE can 
be performed instantly because ADAP 
responds in real time. 

These features can be fully realized 
when performing editing functions. ADAP 
offers independent left and right channel 
editing. Multiple edit windows allow you to 
transfer sounds between files where they 

real-time or SMPTE code during record or 
playback. ADAP gives you the ability to 
drop and name markers at any point. These 
markers are your edit points and can be ref¬ 
erenced quickly and accurately with auto¬ 
locate for editing or playback of specific 
ranges. The zoom feature allows you to 
'zoom-in' on any part of the sound file wave 
form or amplitude display for precise edit¬ 
ing. This close-up view of the sound 
enables you to move your markers with 
microsecond precision. The cut, copy, 
paste, and insert time are valuable editing 
functions that give you complete control. 

ADAP's optional AES/EBU digital inter¬ 
face and direct to disk capability makes it 
one of the few systems available for R-DAT 
editing (48 kHz sample rate) where the 
audio is kept completely in the digital 
domain. When compared with devices 
costing many times the price, ADAP stands 

up as one of the most flexible, capable and 
advanced systems available. 

Here are just a few of the possible appli¬ 
cations: For film/video post-produc¬ 
tion. ..ADAP is unsurpassed in speed and 
ease for effects editing, background loop¬ 
ing, dialog, dialog fill or electronic foley. For 
recording studios... it's used as a one shot 
sampler to fly in vocals, retune sections of 
music or create extended mixes. For musi¬ 
cians & sound designers... it's a high quality 
MIDI performance samplerand digital syn¬ 
thesizer. For radio stations... it's the ulti¬ 
mate commercial spot production system. 

ADAP is available as a stand alone prod¬ 
uct or can be supplied to order in a variety 
of turnkey system configurations. 
Hybrid Arts, Inc. 
11920 W. Olympic Blvd. 
Los Angeles, CA 90064 
(213) 826-3777 

Now you can manipulate sound like never before...ADAP gives you the power 
and the speed. Professional quality too...over SO minutes of stereo digital 
audio at 44.1kHz* A 'must-have' tool for recording studio, post production, 
broadcast, sound design, live performance or other demanding applications. 

▼ Immediate, sample precise, 
non-destnictive editing 

▼ CD-ROM support. DAT editing & CD 
quality mastering 

▼ Variable recording and playback rates 

▼ Multiple windows with cut. paste, insert time 
and channel independent editing 

▼ Versatile SMPTE cue list triggering and 
implementation 

J Lightning fast operating system 

All this and more...at a price that’s music to your ears! 

"With our 760 megabyte drive 
can be combined and manipulated in a vari¬ 
ety of ways without clicks, glitchs or other 
unwanted noises. One feature that you're 
sure to appreciate is being able to see the 
X-cursor which displays its exact position in 

©Hybrid Arts, Inc. 
11920 W. Olympic Blvd. ▼ Los Angeles. CA 90064 ▼ Main Office: (213) 826-3777 

ADVERTISEMENT 



Opcode’s New System 
TM 

Vision 

Opcode's Vision is the most advanced sequencing program ever 
created for composing, recording and performing music. It even exports 
your work to transcription programs so you can print out musical 
notation. What else would you expect from the company that created 
the MIDI File format? 

The first thing you’ll love about Vision is the 
way it displays your work. In graphic editing, 
you can look at any part of your music— a single 
chord, the closing notes of a solo, a drum fill— 
you see them the way you hear them. Select any 
number of notes with your mouse and slide them 
back and forth in time, or up and down in pitch. 
Vision even plays the selection at a keystroke, so 
you can instantly hear whatever you’re working on. 

Then open the list editing window and your 
selection is already highlighted. Here, you use 
numbers to precisely change timing, pitch, note 
velocity or duration. And changes you make in 
one editing window are automatically reflected in 
the other. 

Ask any musician what they want in a sequencer, 
and the response will be the same— a system to 
fuel their creativity, to work with their ideas graph¬ 
ically, and to record or perform their music in 
real-time. 

Opcode introduces Vision —a Macintosh 
sequencer so startling in its capabilities that you 
may never return to whatever tools you’ve used 
before. 

We built Vision from the ground up with the 
musician in mind. Instead of merely adding up 
a list of features, we’ve created an integrated 
system for composing and performing music. 

Our graphic editing window displays more than just notes. A strip 
chart shows tempo, pitch bend or any other MIDI controller data. It 
even has a bouncing ball which follows as your sequence plays! 



is Music to Your Eyes 
And Vision’s performance tools make it far 

more than just the ultimate recorder. Each file can 
contain up to 26 sequences from A to Z. That 
means no reloading, whether on stage or in the 

studio. Just type 
a letter and 
your music starts 
instantly. And 
you can play up 
to nine sequences 
at once. Or 
try generated 
sequences, where 
the computer 
gets to play too. 

Our list editing window allows for precise 
manipulation of any MIDI parameter. 

Now, of course, Vision has all of the features 
you would expect from the best sequencer on 
the market— multiple meter changes with an 
editable tempo 
track, 480 PPQ 
resolution, 
extensive quanti¬ 
zation control, 
real-time track 
shift, SMPTE 
sync, sequence 
chaining, and 
record and play¬ 
back of system 
exclusive data. 
It’s fully loaded. 

Vision’s editable transposition maps can 
shift your music from any key to any other, 
even in real time. 

But there are also abilities so 
revolutionary that they deserve 
special mention— like loop record¬ 
ing. Set the number of bars to 
loop, and continually layer music 
onto a track, storing only what 
you choose. Just like a drum 
machine. 

Vision's 32 assignable faders make it a powerful MIDI control center. 
You can automate any MIDI controlled device, from mixing boards 
to lighting systems, even during playback. 

And since computers have never been as 
simple as they have been powerful, we’ve given 
Vision one thing we know you’ll appreciate. 
The most extensive and accessible on-line help 
available on any computer program-music or 
otherwise. 

The Complete System 

But a revolution in software isn’t a revolution 
unless the hardware can keep up. So Opcode 
created the Studio 37 

The Studio 3 combines Opcode’s legendary Studio Plus Two and 
reliable Timecode Machine into a single package. And adds more. 

The Studio 3 is a rack-mount Macintosh MIDI 
interface with two independent INs, and six 
user-assignable OUTs. It includes SMPTE sync, 
for those who want to lock sequences to audio 
or video tape. It reads or writes any format of 
SMPTE. It even Jam Syncs. 

Try Soft Shoes^ optional foot controllers for the 
Studio 3. They work with MIDI Keys!" a Vision 
feature which can map any MIDI note to any Vision 
command. Set one footswitch to begin recording 
and another to punch-in. A third can control tempo 
as you play. Creating music has never been easier. 

So if you’ve dreamed of seeing your name 
in lights, let Opcode help. After all, we’ve made 
our Vision into a reality. 

Opcode Systems, Inc. 
1024 Hamilton Court 
Menlo Park, CA 94025 

To see and hear for yourself why everyone is using Vision, please 
call Opcode at 415 321-8977 and ask for a demonstration disk. 

Trademarks: 

Opcode Systems, Inc.: 
MIDI Keys, Soft Shoes, 
Studio 3, Studio Plus Two. 
Timecode Machine. 
Apple Computer, Inc.: 
Macintosh. 

Vision 



Cover Story 

SECRETS 

of Dynamic Sequences 
Sequence data, just like audio signals, can benefit from 

dynamics processing: compression, expansion, and limiting. 

WK. ¿A 

L
imiters, compressors, and expanders are some 

of the most useful analog signal processing tools 

in music. It may come as a surprise, but most 

sequencers can create these same effects for 

sequenced data, with a precision that’s defi¬ 

nitely digital. What makes things even better is that sequencers aren't limited to just 

processing dynamics; they work with any MIDI controller data: pitch bend, modula¬ 

tion. breath, pedal, aftertouch, etc. ■ Processing the dynamic range of data has 

many applications, such as adapting the velocity values generated by one instrument 

to work with an instrument having a different velocity curve. For example, suppose 

you’ve worked out a great string part in your home studio, using an inexpensive 

synth, but rent an upscale sampler for the mix. Chances are the sampler won’t re¬ 

spond to velocity the same way your synth does. If the sampler is more sensitive, 

notes might jump out of the mix; if the sampler is less sensitive, the dynamics will 

have a narrower range. A little compression or limiting can solve the first problem, 

while expansion can handle the second. ■ Limiting is perfect for taming loud, 

“rogue” notes that for whatever reason were recorded at a much higher velocity than 

other notes. Expansion/compression is particularly useful with controller 7 (MIDI 

master volume) data. I often like to control a synth’s mix with a volume pedal, but ! 

B Y CRAIG ANDERTON 



• DYNAMIC SEQUENCES 

sometimes it turns out that as more over¬ 
dubs are added, the volume variations 
are either too drastic (which requires 
some compression), or not drastic enough 
(generally solved by expansion). 

Even pitch bend can benefit from dy¬ 
namics processing. When I use a guitar 
controller, sometimes I want more vibrato 
than I can get from moving the string 
with my finger. Although it’s possible to 
edit the guitar-driven synthesizer for 
greater sensitivity, expanding the se¬ 
quence data itself lets me leave all my 
synths set for the same sensitivity, which 
makes life much less confusing in the 
long run. 
To accomplish these feats, your se¬ 

quencer must be able to process control¬ 
ler and velocity data in two different ways: 
1. Scale the data, i.e., increase or decrease 
by a certain percentage. 
2. Add or subtract a constant value for 
each piece of controller data. 

Seeing this data displayed graphically 
can help you understand what’s going 
on, but event list editing worksjust as well, 
if not better. The following examples 
were generated using Passport’s Master 
Tracks Pro 3.2, but most other sequencers 
can accomplish the same results. 

WEST COAST EAST COAST 

206-882-2009 * 615-478-5760 

LIMITING 
In audio, any signal you put into a limiter 
comes out with dynamic peaks no higher 
than a threshold you set on the limiter, 
regardless of their original levels. Signals 
below that threshold are untouched. This 
is a useful process with tape, radio, or any 
other medium with a restricted dynamic 
range, as audio peaks that exceed the 
available dynamic range will cause distor¬ 
tion. A limiter ensures that signals won’t 
exceed that dynamic range. 
This is the simplest type of processing 

to accomplish with sequencers, because 
no scaling is necessary. Let’s assume 
you’ve played a melodic line, and it 
sounds great, except some of the notes 
are much louder than the rest. fig. 1 shows 
this velocity data (which, like most MIDI 
data, can attain a maximum value of 127); 
most levels range from around 80 to 100. 
However, the second note in measure 
two, the first note in measure three, and 
the fourth note in measure four have 
much higher velocity values, and they 
could stick out in a mix. 
To tame these notes, first add a fixed 

amount to all note values. When this 
causes a note’s value to exceed 127, it will 
be limited to 127, as no note can exceed 
this maximum value. Therefore, adding 

ALTECH SYSTEMS 

Sys-X Filer1" is an upload, download, 
and storage utility for MIDI System 
Exclusive Messages and other MIDI 
data on Macintosh. Messages can be 
as short as a pair of bytes or as long 
as a sampler bulk dump. $79.95 

MPS II'" is a send only utility for quickly 
“flipping" though banks of voice change 
commands. It stores 128 banks of 32 
voice changes (16 on modem port and 
16 on printer port) and is instantly avail¬ 
able from any Mac sequencer. $79.95 

TX81Z Filer'" is a voice librarian used to 
quickly send and receive voice banks 
without quitting your sequencer. It can 
also move voices between banks. It's a 
Macintosh DA so it can be called from 
any application you are using. $79.95 

ESQ-1 Filer'" is a voice librarian used to 
quickly send and receive voice banks 
without quitting your sequencer. It can 
also move voices between banks. It's a 
Macintosh DA so it can be called from 
any application you are using. $79.95 

V/SA 

831 Kings Hwy Suite 200 • Shreveport. LA 71104 

(318) 226-1702 
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Add new dimensions to your TX81Zor DX11! 

DX11 Owners 

Thousands of ROMS sold worldwide! 

All Valhala Macintosh™ software is NOT COPY PROTECTED! 

1-313-548-9360 

VISA 

MACINTOSH SOFTWARE 

Master! 

Available on Data Cassette or Macintosh™ 3.5' disk 

for Valhala's TX81Z program or Opcode's Mac program. 

Our TX81Z Voices are 100% 
compatible with the DX11! 

Our toll-free number is for the placing of Visa or MasterCard ORDERS ONLY! 
When calling have your card number ready along with the expiration date. 

TR505 or TR707 
RX21, RX15, RX11, RX5 

On Data Tape for: 
DX21 » DX27 ♦ DX100 

Orchestral • Bass Guitars • Acoustic Pianos • Brass 
Percussion * Electric Pianos • Woodwinds « New Age 
Synth Sounds • Strings • Ensembles « and many more! 

80 Voice ROMS $25.00 ea. 
160 Voice ROMS $52.00 ea. 

a, 320 Voice ROMS $99.00 ea. 
80 Voice Percussion ROM $30.00 

UnIke some ROM manufacturers, Valhala's cartridges use only 

100% high-quality parts, gold plated edge connectors (lor less wear 

& tear and refiable connections), and tie exact same housing as 

Ensoniq (unike some bulky cartidgesl) . along with 

the reliability tat Valíala is known fori 

Please write or call the info line 
for complete voice listings. 

ORDERS ONLY call: 
1-800-648-6434 ext. 502 

NO COD'S 

VALHALA Box 20157-EM Ferndale, Michigan 48220 
T-SQ), TSQm & 5Q£0 art 'Iradcmari^s of T.nsonuj, Inc "Ihu ad and Copyryffil® 1983 "VALMALA "Music, Inc. Sound Tatck Library & TÓQJ "BibU an Tradtmnrk¿ of "Valhala Music, Inc Macintosh is a trademark of Apple Computers, Inc. 

COMMODORE 64 
SOFTWARE 

ESQ1 Patch/Sequence Librarian $65.00 
The ultimate storage program for the ESQ1 and C64 1 Holds up 
to 12-banks of voices at one time for easy swapping/viewing. 
Stores single or all sequence memory (up lo 32K seq. storage). 

10-Bank Library programs d»7A nn 
complete with 757 voices. 
DX7 » DX21 « DX27 » DX100- TX81Z -DX11 

757 New Voices 
only $56.00 per format 

757 New 
Synth Voices 

$56.00.. 

Drum Patterns 
$22.00 

757 
DX7 Voices 
$56.00 per format 

DX7IIFD 
TX7 Tape 

Opcode Mac 

D-50/D-550 Editor/Librarian 
only $129.00 

In general, this is a reasonably solid program. It offers more patch-generating functions than Dr. 

T, and clearer editing than Opcode. For auditioning, it offers sequence recording and playback 

plus a Keyboard window similar to Opcode's, with the addition of sending several types of 

controller data along with the triggered notes. The program's most innovative feature is called 

PatchSheet™, which shows all patch settings in a list that can be scrolled through for editing. 

Excerpt of a review by Freff for MacUser Magazine February 1989 

The Valhala D-50 Editor/Librarian is a full-featured voice editing and storage program for the 

Apple Macintosh. I have to say that the Valhala Editor Librarian is a very well constructed 

program. The manual is clear and the program is easy to learn. It does the job of editing and 

managing D-50 files very well and it is an outstanding value for only $1 29.00! 

Excerpt of review by Steve Quinzi for Music & Sound Output September 1988 

D 50/D-550 Librarian only $69.00 

D-10 D-20 D-110 
EDITOR/LIBRARIAN 

$99.00 
MT-32 

EDITOR/LIBRARIAN 
$69.00_ 
TX81Z 

EDITOR/LIBRARIAN 
-, $69.00 



un □-ED 

M256 RAM CARDS for: DIO, D20, D50, D110 

I Oil 

c 

< ORDER FORM Mail to: VALHALA Box 20157-EM Ferndale, Michigan 48220 

Card # 

Exp. Date 

Signature. 

Area Code/Phone (313) 548-9360 

VoZ/m/a rtstrvts du nyjfa to cAangt spadficotions andpruts untAoul prior no tut Studw Strut (in rtjtrtnu to Memory Cards/Synduttra Voicu) if a trademark, of Vaifuda Music, Inc.. This ad and Copyright® 1989VAf.PÍALA Music, Inc 

VALHALA’s Voices in other formats. 

Shipping Handling Information 

I can't imagine anyone being disappointed with any of the 
Valhala cards. They put a bunch of useful and attractive 
sounds in your pocket, and against the time you'd spend 
programming your own sounds, $40.00 is a bargain. 
-Tim Tully September 1988 ELECTRONIC MUSICIAN 

All 448 Valhala D50 Studio Series™ voices on MC500 
3.5" disk or Opcode, Dr. T, Sonus, Zerol Macintosh 
format or Sonus C64 format only $150.00. All 448 Valhala 
D50 Studio Series™ voices on Valhala Macintosh format 
$99.00. All 757 Valhala ESQ1 voices on Opcode, Blank 
or Beaverton Macintosh format or Valhala or Blank C64 
format only $75.00. All 448 tones from Valhala's D1 0/ 
D20/D1 10 Studio Serles™on Opcode Macintosh format 
or D20 3.5" disk only $175.00. All 448 tones from 
Valhala's D10/D20/D110 Studio Series™ on Valhala 
Macintosh format only $99.00. 

KEYBOARD 
CHORD 

COMPUTER 
only $49.00 

2.8” 
QUICK 
DISKS 

Pocket-sized calculator displays keyboard on which 
you can instantly show all common chords and inver¬ 
sions, notes of all major scales, melodic ascending and 
descending minor scales, harmonic minor scales and 
all augmented and diminished triads as well as dimin¬ 
ished 7th chords - and it transposes all chords and 
scales up and down by half steps. 

An indispensable aid. 
Size: 3 3/8" x 4 7/8" {Batteries included.} 

The Valhala cards constitute a hunk of fine synth programming. 
There's not a dog in the bunch, and each volume has a few 
absolute killers. Velocity and aftertouch are routed to useful 

parameters in a very playable fashion. 
_ -Ted Greenwald July 1988 KEYBOARD_ 

The Analog card is a real grab bag. The New Age card is a 
"must have". The orchestral card strings and woodwinds were 
outstanding. We were quite pleased with the range and variety 

of sounds featured on all of Valhala's cards. 
-Brad Toliraki & Mark Sterling January 1989 MODERN KEYBOARD 

10 disks 
for 

The STUDIO SERIES™ 
448 New and exciting voices 
now available on our seven 

STUDIO SERIES™ Sound Blocks. 

Top 40 • New Age • Analog 
PCM • Digital • Orchestral 

• Sound Effects • 
D-50 Demo Cassette: $3.00 p/p in USA. 
(Demo Features all 448 voices played individually!) 

(All other countries send $8.00 lor D50 demo.) 

The STUDIO SERIES™ 
448 New and exciting voices 
now available on our seven 

STUDIO SERIES™ Sound Blocks. 

Top 40 • New Age • Analog 
PCM • Digital • Orchestral 

• Sound Effects • 
D1 0/20/1 10 Demo Cassette: $3.00 p/p In USA. 

(Demo Features all 448 tones played individually!) 
(All other countries send $8.00 for D1 0/20/1 10 demo.) 

Continental USA $4.00 Shtpping/Handling ; 2nd Day UPS 
$7.00 S/H. Mich. res. add 4% sales tax. Alaska, 

Hawaii & Canada add $12.00 S/H . 
All other Countries add $16.00 S/H plus $3.00 for each 
additional item ordered. All foreign payments must be in 

USA FUNDS drawn on a USA bank! All Charge 
Card orders under $15.00 subject to a $2.00 Service fee. 

NO COD's ACCEPTED 

Valhala's L/A ROM & RAM memory cards originate from the same manufacturer that 
ROLAND purchases from! Our cards are 100% functionally the same as ROLAND'S. 
We are able to sell them to you at such great prices due to our purchasing power, 

and by selling directly to you bypasses the markup you experience when 
purchasing memory cards thru your local music store. 

$55.00*each 
♦When purchased in quanities of 3 or more. 

ROM MEMORY CARDS 

$40.00«.«h 
ROM MEMORY CARDS 

$40.00 

For an additional $1 0.00 per RAM CARD you can choose any one of our 
1 RAM CARD.. $69.00 seven Sound Blocks from our STUDIO SERIES™ to be loaded onto your 
2d CAonc ózzr nn RAM CARD at the time of purchase from Valhala. Indicate synth the RAM CARDb $65.00 each ram card js loaded (or

QTY PRODUCT DESCRIPTION PRICE EXTENDED 

All orders are shipped UPS, a street address is required! •• Print or Type Information •• 

Name 

SUBTOTAL $ 
Mich 4% Tax $ 

St reet_ 

City 

SHIPPING S 
EXTRA SHIPPING S 

State Zin 
GRAND TOTAL $ 
’__ _ ..——- — _ ' 
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PC XT 
AT & C-l 
EDITOR/ 

LIBRARIANS 
(also on Amiga) 

' * ' * * • ' ' ' ' *1* *1? ' • ' » ¡ » » ■ » « t‘ • * ’ * » ( » *, * » t » *T* 

SOUND QUEST 
IS IT! **-L* ^ai* ^L* Sa^ 

• - ' ' * 4 * * 4 * * * ' ' 

Ml $ MASTER 190 

DXII/TX8O2 MASTER 190 

D- 10/20/1 10 MASTER 165 

DX MASTER 165 

D-50 MASTER 165 

MT-32 MASTER 165 

DX1 1/TX81Z MASTER 165 

MATRIX6/1000 MASTER 165 

KI MASTER 165 

SQ-80/ESQ MASTER 165 

FB-01 MASTER 150 

cz MASTER 150 

SOUND QUEST INC. 
Dedicated To Your Music Software Needs 

5 Glenaden Avenue East 
Toronto, Canada 

M8Y 2L2 

(416) 234-0347 

1 -800-387-8720 
(U.S. only) 

• DYNAMIC SEQUENCES 

this constant reduces the differential be¬ 
tween the highest and lowest values. Sec¬ 
ond, subtract from all values the same 
amount you added, bringing the average 
level back to where it was originally. Figs. 
1 to 3 demonstrate how the process works. 
1. Decide what you want the maximum 

velocity to be. In this case, let’s assume 
you want no velocity values over 100. 

2. Add a constant amount (k) to all data. 
Determine the amount to add from the 
following formula: 

k = 127 - (maximum desired value) 
In this case, we would add 27 (= 127-

100) to all values. Fig. 2 shows the results 
of adding 27 to all values. 

3. Now subtract 27, the amount equal to 
what you added. Fig. 3 shows the results: 
any notes higher than 100 are limited to 
that value, while notes at 100 or lower 
retain their previous values. Unlike regu¬ 
lar audio limiting, this is “perfect” limiting 
that introduces no distortion and can be 
done with mathematical precision. 

(A fine point: users of Master Tracks 
Pro might wonder how I managed to get a 
graphic display of velocity values, as this 
is not available within the program. I used 
controller data, as it can be readily dis¬ 
played, but processing velocity works in 
exactly the same manner, even if you can’t 
see the results graphically.) 

COMPRESSION 
Unlike limiting, which affects only the 
peaks of a signal by attenuating them, 
compression reduces the peaks and also 

FIG. 2: *27 added to all velocity values. 

FIG. 3: Subtracting 27 trom all velocity 

values restores the original dynamics 

eicept for the notes that were limited. 

FIG. 4: Controller 7 data prior to com¬ 

pression. 

1 W in Jill Dill mlïkit 
FIG. 5: Controller 7 data alter scaling 

down by 50% (2:1 compression). 

amplifies lower-level signals. Again, this 
is easy to accomplish with most sequenc¬ 
ing software. 

Fig. 4 shows controller 7 (master vol¬ 
ume) data for a sequenced track. Let’s 
assume the peaks and valleys are too ex¬ 
treme to fit in with the rest of a mix. This 
is a case for compression. 

Begin by scaling all values downward, 
which reduces the differential between 
the highest and lowest levels. The amount 
of scaling sets the degree of compression 
(e.g., scaling all data down by 50% pro¬ 
vides 2:1 compression). 

Referring to Fig. 4. assume that the max¬ 
imum controller 7 value is 100 and the 
minimum 50. There is a difference of 50 
between the maximum and minimum val¬ 
ues. Scaling all values down by 50% 
changes the maximum value to 50 and 
the minimum to 25, thus reducing the 
difference between the maximum and 
minimum values from 50 to 25 (2:1 com¬ 
pression). Fig. 5 shows the results of 50% 
scaling. 

Next, add a constant amount to the 
data to bring it back up to the desired 
overall average level. If you add 25 to all 
values, the soft parts will be the same level 
as before, but the loud parts will be softer. 
If you add 50 to all values (Fig. 6), the loud 
parts will be the same level as before, but 
the soft parts will be louder. 

EXPANSION 
Expansion is the opposite of compres¬ 
sion: the loud parts get louder, and the 
soft parts get softer. Here’s how to do it 
with a sequencer. 

Fig. 7 shows an unexpanded, continu¬ 
ous controller signal (this could also be 
velocity or pitch bend). Determine the 
lowest controller value used, then subtract 
this amount from the entire signal. For 
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example, suppose the controller value 
varies between a high of 90 and a low of 
50. Subtract 50, and the range extends 
from 0 to 40 (= 90 - 50) (Fig. »). 

Next, scale the range back up by multi¬ 
plying the data by some amount. Scaling 
the example above by 200% doubles the 
range from 0-40 to 0-80, thus giving 2:1 
expansion. Scalingby 300% (Fig. 9) triples 
the range from 0-40 to 0-120. Note, how¬ 
ever, that if you scale so the highest veloc-

ímii ii in nu 
FIG. 6: Compressed controller 7 data 

after adding a constant to all values. 

. *. I « . I . «° . I . •’ . I . « . [ 

FIG. 7: Controller 7 data prior to ex¬ 

pansion. 

ity exceeds 127, the signal will start being 
limited by the available headroom. 
By following this procedure, the lowest 

controller value will be zero. Add a con¬ 
stant to this if you want a different lowest 
controller value. 

Caution: when expanding, since the 
variation between each successive con¬ 
troller value will generally be greater than 
it was before, curves will not be as smooth. 
You may need to manually insert values 
between existing values (i.e., interpolate 
values) to smooth the response out a bit 

PROCESSING PRIORITIES 
Always work on a copy of a track, because 
you may want to get your original back at 
some point. I’d also suggest doing any 
signal processing only after your tracks 
are recorded. The faster you work, the 
fewer the roadblocks to the creative proc¬ 
ess; you can always tweak things later. 
Besides, the character of a tune can 
change a lot during the recording proc¬ 
ess. You’ll feel silly if you spend hours 
optimizing a track only to end up discard¬ 
ing the track later on. 

FIG. 8: Controller 7 data after subtract¬ 

ing a constant. 

FIG. 9: Scaling up by 300% provides 3:1 

expansion. 

Have fun with these deceptively simple 
techniques. I hope you find them as use¬ 
ful as I have. 

Craig Anderton is the author of 
The Complete Guide to the Alesis HR-16 
and MMT-8, MIDI for Musicians, and sev¬ 
eral other books. He lectures in the U.S. and 
Europe, produces and mixes albums, and is 
generally fascinated by anything that combines 
music and electronics. 

Music Quest 
PC MIDI Interfaces: 

technically superior, feature rich, fast, 
reliable, compatible, flexible, configurable, 
affordable, available, superbly supported 
and designed for you.* 

*We confess a slight bias, so... 

214/881-7408 
the interface experts 

Ask someone who knows 
Music Quest, Inc. 2504 Ave. K, Suite 500-492, Plano, Texas 75074 
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Its not nici 
Roland GFVSO GUITAR SYNTHESIZER 

GK-2 IN PHONES 

o 
VOLUME 

MIN MAX 

Play Iñ* 1 1-51 
Stereo Guitars 

TUNE 

PATCH 
CHAIN 

PART K 

A 
STRING 

T 

Synthesizer Driver. 

It used to take 24 millisec¬ 
onds from the time you hit the 

cause of its ingenious 
counterpart: the GK-2 

the legendary L/A multi-timbral 
sound source. As a result, you’ll have 
a ridiculously wide range of crea¬ 
tive possibilities. Much wider, in fact, 
than other systems. And even better, 
you can take advantage of the L/A 
sound data from a Roland D-20 or 
D-110 because it’s fully compatible 

with any guitar. If you want to play 
your favorite Tele, that’s fine. If you 
want to use your 73 Les Paul, that’s 
fine too. You get the idea. 
The GR-50 is also equipped with 

And while 24 milliseconds may not 
sound like much, it’s just enough to 

be really irritating. 
Unlike, we’re happy to 

say, the new GR-50 

Guitar Synthesizer from 
Roland. With our equipment 
this same journey takes only 8 
milliseconds. So no matter how 
quickly you play, the sound will 
arrive when you do. 

Since this is an ad about being And it does so not just because of 
punctual, we’ll get right to the point our GR-50 Synthesizer but also be-

guitar string to the time the 1-1 VI 1 If you’re considering a GR-50, here’s — i 1 1 
synthesizer became audible, something to consider: the fc-ioo mk n The GK-2 can be used 



! to be late. 
POWER 

MEMORY CARD 
M A PARAM B 

+ PAGE ENTER 

WRITE/ 
COPY 

_ PATCH EDIT_ 
INT EXT COM 

VALUE 
▼ SYSTEM -PAGE 

with a GR-50. 
Of course, while our GR-50 

Guitar Synthesizer doesn’t 
need MIDI to work, using 
MIDI makes it work even 
harder. By plugging into the 
built-in MIDI ports, you can 
turn your guitar synthe¬ 
sizer into a MIDI controller. 
And thanks to its Mono¬ 
Mode capability, you can use each 
guitar string as its own MIDI channel, 
each string being fully independent 
of the others. 

If you want to hook a remote 
control foot pedal to the GR-50, we 
humbly suggest our new FC-100 
MK II. Among other things, it can 
be used with two expression pedals 
as well as an optional RMC-1 for 
sending MIDI information. And 

unlike most foot con¬ 
trollers, the Roland 
FC-100 MK II lets you 
go directly to the 
particular number 

than making you 
run through all 
of the numbers 
in sequence. 

Now that we’ve taken all this time 
to tell you all about the remarkable 
new GR-50, we suggest you take 
the time to visit a Roland dealer to try 
it out 

It won’t take a lot of time to realize 
its benefits. About 8 milliseconds 
should do. 

Roland 
RolandCorp US, 7200 Dominion Circle, Los Angeles, CA 90040-3647 

213685-5141 

you want rather 

With our GR-50 and GK-2 you can use any guitar you own, 
and even ones you don’t. 



Cover Story 

HUMANIZE 

Ahur Sequenced Music 
The computer/sequencer combination is your servant, not your 

master. Show it who 's boss with these useful suggestions. 

A
 frequently heard complaint about sequenced 

music, particularly pop and dance-oriented 

music, is that it sounds computerized: mechani¬ 

cal, repetitive, and uninteresting. While this is 

often true, some simple techniques can make 

"machine music” sound more human. The computer, commonly viewed as the source 

of the problem, is an excellent tool for solving it. ■ If you listen to the minimalist 

compositions of Steve Reich, Philip Glass, or John Adams, the overall structure of the 

music at first sounds quite repetitive. Careful listening, however, reveals that the 

music’s details ( hange at least every few seconds. Rhythms and instrumentation get 

altered, and parts are added or dropped. Within the limits of the repetitive overall 

structure, the music do« evolve. The repetitive structure draws me in, so I can be mes¬ 

merized by the details. To make sequenced music more interesting, you can create 

subtle variations in the notes or concentrate on the actual sounds of the synths. You’ll 

need a sequencer with at least reasonable cut-and-paste functions and the ability to 

do individual note editing. As you might expect. I'm most familiar with Dr. T’s 

Keyboard Controlled Sequencer, level I! (reviewed in the September '88 EM), so I'll be 

using it as a point of reference. However, most of these concepts can be easily 

translated to other sequencers. 

BY EMILE TOBENFELD (DR.T) 
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16/20 bit Keyboard 

California 

i-K sampling keyboard has a great feel with programmable 
sensitivity, aftertouch, and weighted keys. 

Conventional 16 bit samplers with 16 bit A/D conversion lose up to 24 
dB of dynamic range when all 16 voices are played simultaneously. 
Leaving only 72 dB of the 96 dB possible from a 16 bit converter. This 
is equivalent to a 12 bit sampler. 
The ADS and ADS-K sampler are equipped with 20 bit D/A converters 
with a dynamic range of 120 dB. You always have a full 16 bit resolu¬ 
tion, with a constant 96 dB range, even when all 16 voices are played. 
And that's only the beginning. An integrated 8x8 mixer with program¬ 
mable effects paths, sound fusion digital resampling, loop smoothing 
and tuning, capacity for 2 MB ram (expandable to 8 MB), built in SCSI 
interface for hard disks and editing via computers, 8 polyphonic out¬ 
puts, double oversampling, are only some of the features of these out¬ 
standing instruments. 
For sounds you can access the gigantic DYNACORD library or use 
MIDI sample dump. Sample data can also be read directly from S-900 

DYNACORD 
Drum Workshop Irfc. • 2697 Lavery Ct. • Unit 16 • Newbury Park 91320 

disks. 
The ADS-
dynamic ! 



• HUMANIZE SEQUENCES 

DON’T JUST LOOP THAT 
TWO-BAR PHRASE 
Suppose a piece includes a two-bar part 
that you plan to loop for sixteen or 32 
bars. Sequencers do this very well, but 
doing a straight cut-and-paste can create 
a boring, static line in the process. 
Try copying the part, then "splicing” 

the copy onto the end of the original, 
creating a four-bar part. Then make some 
subtle changes to one half of the part and 
not the other: increase or decrease the 
velocity of a note or two, move a note 
ahead or behind by a few clock pulses, 

drop a note out of a hi-hat pattern, add or 
remove one voice from some occurrences 
of a chord, and so on. The idea is to 
create a four-bar part that sounds almost, 
but not quite, like a looped version of the 
original, two-bar part. Remember to keep 
the modifications subtle. Changes that 
are barely detectable when the part is 
played in isolation will add motion in 
context with the rest of the tracks. 
Now, take the new four-bar part and 

repeat the process—copying, splicing, and 
changing half the part—again and again 
until your two-bar part has become a six-

There's just one number to call 
when you want the most complete 

selection of music software 
ANYWHERE! 

800-442-MIDI 
In California please call 818-501-6929. 

Satisfaction Guaranteed! 

Twelve 

@ Hybrid Arts, Inc 

Music Solutions 

digidesign 

PASSPORT 
DESIGNS INC 

Intelligent Music® Sound Oyest 

S0FrwARE SOFTWARE 
= DRUMWARE 
STEINBERG Dr.'Ts IS Roland 

\ystems, me. 

Bacchus 
Software Systems 

OUR POLICIES: We accept MASTERCARD and VISA with no added surcharge. Your 
credit card is not charged until we ship. All orders will hsave a $400 shipping and 
handling charge added. In most cases orders will be shipped Federal Express Standard 
Air. California residents please add 6.5% sales tax. 
RETURNS: All returns require a Return Merchandise Authorization (RMA). Phone 
818-501-6929 to receive your RMA. 

48-hourdelivery direct to your door. 

14760 Ventura Boulevard, Sherman Oaks, California 91403 

New Extended Hours for East Coast Customers! 
HOURS:7:OOam to 6:00pm PST Monday thru Friday, 10:00am to 5:00pm Saturday. 

teen-bar part. It will have the same overall 
structure as the looped two-bar part but 
with subtle variations in the details that 
make it more interesting. 
Another approach is to create a loop 

that slowly evolves. Let’s say you have a 
sixteenth-note hi-hat or pitched percus¬ 
sion part. As the part progresses, slowly 
add accents, drop a note or two out for a 
while and put them back later, change 
one pitch, or slightly shift one note in time 
every now and then. You can also auto¬ 
correct the whole part to eighth notes, 
then shift some two- or four-bar sections 
ahead or back by five to 30 milliseconds. 
Another trick is to shift some of your 
tracks relative to the others, so all of the 
notes aren’t sitting on the same time step. 
This is particularly effective for creating 
guitar and other strummed-instrument 
sounds in which the notes hit within a 
few milliseconds of each other. It’s also 
helpful for adding a certain rhythmic feel 
to the piece. See the article on “The Feel 
Factor” (October ’87 EM) for more ideas 
on how to use timing changes to human¬ 
ize your music. 

THE BIG PICTURE 
Let’s shift our attention from individual 
notes to the overall structure of a multi¬ 
track composition. Assume your piece has 
a relatively short rhythmic cycle, say four 
bars, and that other parts (solos, vocals, 
etc.) will be added after the rhythm parts 
have been completed. If your sequencer 
emulates the functions of a multitrack 
tape recorder, you can develop a relatively 
short passage, then use the sequencer to 
extend the structure of the piece beyond 
the original four bars. 

Start by creating the short cycle with a 
large number of tracks, each consisting 
of a different part that could fit into that 
section of the piece. Listen to these tracks 
in different combinations, muting one, 
then another, to hear what you want. When 
you find a combination that works, use it 
for the first iteration of the passage. Mix 
and match in the same way to find anoth¬ 
er combination, and so on. 
Record these tracks in real or step time, 

or copy existing parts, and apply either 
simple edit operations (see the looping 
section) or basic, bulk-editing operations 
such as pitch-transposition, rechanneliza¬ 
tion, or time-shifting. I also like to create 
tracks with the algorithmic composition 
capabilities of KCS Level 11 or algorithmic 
programs such as M or Jam Factory. 
You can create a sense of evolution in 

your piece by starting with one group of 
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parts, then making small changes after 
each cycle, perhaps adding or dropping 
one or two parts or making some simple 
edits. You can develop a number of tracks 
on a relatively short passage, then chain 
different combinations of your tracks into 
a longer sequence or song. 

HAS THE QUANTIZE MONSTER 
LOCKED UP YOUR MUSIC? 
Another algorithmic technique addresses 
what I think are the biggest culprits in 
mechanical sequencer music: the quan¬ 
tize monster and its first cousin, step-time 
recording. A little bit of rhythmic variety 
can warm up those long lines of precise 
sixteenth, eighth, and quarter notes with¬ 
out changing the overall structure. 
Some sequencer programs allow you to 

quantize a part, not just to eighths, six¬ 
teenths, and triplets, but to any series of 
time values. I n KCS, for example, you can 

quantize your sequence to a "reference 
sequence” you create, so the notes of your 
sequence occur only when notes in the 
reference sequence occur. Creator and No-
tator for the ST offer similar template 
functions that are also exceptionally use¬ 
ful. This may sound a bit arcane, but a 
simple application of this feature is to put 
a swing feel in a sequence. (The simplest 
way to give a line a little swing is to make the 
eighth notes on the "down ” beat last a little 
longer than those on the “up. ”—Ed. ) At 24 
steps/beat, eighth notes consist of twelve 
steps. Auto-correct your line to a sequence 
that contains just one 13-step note and 
one 11-step note. The first eighth note in 
each pair of your line will now be two 
steps (about 40 milliseconds at 120 bpm) 
longer than the second in the pair. The 
smaller the differential between notes, 
the more subtle the feel. 

In isolation, shifting one note in a pair 

ALGORITHMIC EDITING WITH PVG 

Some sequencer pro¬ 

grams provide "algorithmic" editing 

features that work according to some 

set of rules or procedures. I primarily 

use the Programmable Variations 

Generator (PVG) module in KCS Lev¬ 

el II, but several other programs, in¬ 

cluding the Commodore 128 KCS, 

Perlormer and Total Music on the 

Mac, Steinberg's Pro 24 on the ST, 

and Cakewalk on the IBM also include 

algorithmic features. In addition, Mas¬ 

ter Tracks Pro includes a humanize 

feature that allows for randomization 

of velocity, duration, and start time 

by a specifiable number of clock puls¬ 

es or values. Using large, clock-pulse 

shifts (i.e., hundreds or even thou¬ 

sands of clock-pulse shifts), then re¬ 

quantizing, can totally rearrange the 

notes within a piece. 

Algorithmic editing in the PVG selects notes 

from a sequence and processes them 

depending on a variety of criteria— 

absolute pitch, scale position, posi¬ 

tion in a bar, and so on—and does so 

for part, or all, of a track. The PVG 

will not only change one note to anoth¬ 

er, but will let you spice the part by 

erasing notes, adding accents, chang¬ 

ing pitch, and making other modifica¬ 

tions Even if you want the same pitch¬ 

es to repeat exactly, accenting a down¬ 

beat, for example, can help make a 

kick-drum part sound more human, 

and altering the duration and start 

time of arpeggiated notes opens up 

the sound quite a bit. The other pro¬ 

grams mentioned above offer their 

own ways to massage data, which 

can be equally effective in adding 

subtle, and sometimes not-so-subtle, 

variations to your music. 

Perhaps my favorite PVG feature allows you to 

attach a short phrase to notes (select¬ 

ed as before: all notes, those defined 

by the criteria above, or random 

notes), which will play when those 

notes occur. This "ornament" can also 

follow the pitch and velocity of the 

note to which it is attached. You can 

enter the ornament phrase from the 

computer keyboard or copy it from a 

phrase recorded in real time. The sim¬ 

plest application of this feature is to 

create echoes: you can have a note 

repeat until the next one sounds. 

Another simple application is to apply a percus¬ 

sive ornament consisting of some ad¬ 

ditional sound that will beef up the 

attack on a bass line, accenting notes 

that fall on “important” scale posi¬ 

tions or that were played with rela¬ 

tively high velocities. With enough 

practice, you can use ornaments to 

build a complex and interesting rhythm 

chart out of a single bass line. 

—ET 

You get all this: 

I 
Call 800-322-MID1. 

• The amazing new Music 

Creator Apprentice* soft¬ 

ware • The best selling 

enhanced** Cakewalk se¬ 

quencer (PC Magazine 

Editor’s Choice) software. 

• The industry-leading 

CMS-401 card for your 

PC/XT/AT/386. Maintain 

compatibility with over 100 

other music software pack¬ 

ages. Just plug in your MIDI 

instrument and jam! 

Now you can create 
a complete music 
system on your PC 
for only $349. 

A $458 value for only $349 from Computer 

Music Supply, 382 N. Lemon Ave., Walnut, CA 

91789. We accept VISA, MasterCard and AMEX. 

*You can also trade in Music Creator 

Apprentice for full credit on the 

advanced Music Creator 

Professional from CMS. 

**Now with new MIDI file format. 

Computer Music Supply 

382N. Lemon-Walnut, CA91789 • 714-594 5051 
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by 20 milliseconds will be barely percepti¬ 
ble, and a smaller shift will be very diffi¬ 
cult to hear at all. However, when com¬ 
bined with other parts that have been 
quantized differently, shifts as small as 
five milliseconds can be heard clearly, 
and smaller shifts can have real, though 
more subliminal, effects. Remember that 
it takes MIDI at least 2/3 ms to turn a note 
on (a millisecond if the channel has 
changed) and another 2/3 ms to turn the 
note off. Also, your instruments may have 
their own timing inaccuracies, which 
should be taken into account. 

THE OUTER LIMITS 
For an even more complex effect, create 
a one-, two-, or four-bar reference se¬ 
quence, mixing even eighth notes and 
ones with varying amounts of swing. You 
can make the feel of a longer part evolve 
by quantizing the first four bars to this 
reference, then changing the reference 
slightly and quantizing the next four bars, 
and so on. You can also quantize part of 
every few bars to eighth notes and the 
rest to sixteenths, triplets, or not at all. (In 
KCS, you can add accents to specific places 

You can tame 

the quantization 

monster by editing 

individual notes 

manually. 

in the rhythm pattern, select notes that fit 
a pitch pattern defined by user-specified 
rules, and have the program process all 
the notes that meet the criteria or select 
notes at random for processing.) 
A simple technique with a bass line or 

pitched percussion part is to accent notes 
that fall on certain scale positions. You 
can select these by whim or according to 
their importance in the overall melodic 
and harmonic scheme of the piece, ac¬ 
centing, for instance, the first note of a 
new chord change. Accent the notes by 
either scaling their velocities up or setting 
them to a high, fixed value; process all, or 
some, of the notes that fit your criteria. 
Have the part evolve by accenting certain 

notes for four bars, then a different set 
for the next four, and so on. As with 
rhythmic processing, even very small ac¬ 
cents will vary the feel of the piece, if the 
accented notes are changed every few bars. 
Again referring to KCS, the Program¬ 

mable Variations Generator module lets 
you select notes by position: for example, 
those that fall on the first beat of each bar 
or the last bar of each four-bar cycle. Use 
this with a hi-hat part to erase some or all 
of the notes on, for example, the fifth 
eighth note of each bar. You can also 
rechannelize selected notes this way, as¬ 
signing them to an instrument with a slight¬ 
ly different timbre for subtle effects or a 
radically different timbre for contrast. On 
a drum part, try reassigning certain hits to 
a different drum sound by changing their 
MIDI pitch values. 

Notator and Creator allow for similar, 
automated quantization changes, but 
even if you don’t have a sequencer that 
allows for these kinds of tricks, there are 
plenty of ways to tame the quantize mon¬ 
ster by editing individual notes manually. 
If you have a fairly short looping pattern, 
enter the required time values by hand, 

full control of four ZETA-THREE Audio-Video-MIDI synchronizers. 
100-point autolocator stores, displays and 
locates with time code or bars/beats. 
Enhances ZETA-THREE operation with data entry keypad, 
dedicated display keys, two alphanumeric displays. 
Independent edit memory stores 100 edits. 
Powerful user-programmable function keys. 
Tach-only autolocation, without time code. 
~ Tempo map beeper. 

Time code calculator. 

34 Ibwer Street. Hudson. MA 01 749 USA Tel: 508-562-3801 FAX: 508-568-0404 TLX:92OO87 
NYC Tel: 516-365-6664 LA Tel: 818-840-9588 UK Tel: 0223-410104 UK FAX: 0223-215293 
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and add a few accents by raising occasion¬ 
al velocity values. Alternatively, change a 
note’s pitch interval or time relationship 
relative to the next, or preceding, note. 

CHANGING THE PROGRAM 
MIDI’s power as a tool for creating com¬ 
puter- and sequencer-based music comes 
largely from the plastic nature of MIDI 
information. A sequencer doesn’t store 
sounds, but messages (note ons and offs, 
pitch bend, etc.) that describe different 
aspects of the sounds the instruments 
make. Because of this, we can address, 
separately, different aspects of music that 
normally must be created simultaneously 
on acoustic instruments. This gives us a 
great potential to modify the final sound. 

Let’s go back to one of our two-bar 
phrases that loops for sixteen bars. Create 
a group of similar sounds for the synthe¬ 
sizer playing this part. The differences 
between sounds can be quite subtle: per¬ 
haps a slight difference in the attack or 
decay phase of an envelope, the levels of 
one or two operators on an FM instru¬ 
ment, or the waveform of a single oscilla¬ 
tor on an ESQ-1 orTX81Z. On a separate 

A little bit of 

rhythmic variety 

can warm up 

those long lines of 

precise notes. 

track, overdub MIDI program change 
commands in real time to change the 
synth sounds as the sequence plays. Edit 
them to occur at regular intervals—for 
example, every two bars—or to go from a 
fairly dull to a progressively brighter or 
“edgier” version, then perhaps back to 
the original. There maybe some glitching 
when you change programs, so make sure 
any program change commands always 
occur during a silent part of the music. 
One of the reasons for creating Multi¬ 

programming Environment (MPE) in Ver¬ 
sion 1.6 and Level II of KCS was to help in 
setting up different patches. On the 
Amiga or ST, you can run patch editors 
simultaneously with KCS and play a se¬ 

quence from the program-editing screen, 
developing different sounds while you 
hear the sequence. (As another example, 
Macintosh fans can do the same sort of tricks 
with the Zero One Research D-50 Editor desk 
accessory, which also lets you tweak sounds 
while your sequencer is running. The recently 
introduced M.ROS operating system, from 
Steinberg/Jones, for the Atari, Mac, and IBM 
is optimized for these types of multitasking 
applications. —Ed. ) 

CREATIVE VELOCITY 
Many sounds use velocity to control vol¬ 
ume or the filter envelope. On FM instru¬ 
ments, velocity can be used to control 
several operators by approximately the 
same amount to add volume or bright¬ 
ness. These techniques are useful but 
aren’t all you can do with velocity. 

For example, with an FM instrument, 
try putting an operator completely under 
velocity control. If you set the operator to 
add a whole new set of harmonics or 
some edgy, enharmonic sound (one way 
to do this is to give the operator’s envelope 
a different shape from other envelopes), 
the velocity changes will liven up the tim-

No matter which way you look at it, 
the ZETA-THREE can do it all! 

You don't need a bunch of little boxes 
that cost more and do less. The ZETA-
THREE is your whole timing center. It 
synchronizes your visuals with your 
guitars, vocals and other live tracks, and 
with your MIDI sequencers and drum 
machines. It generates MIDI Time Code, 
issues MIDI Song Pointers and Clocks 
based on its internal Tempo Map, 

punches in and out automatically, cycles 
automatically, and resolves to video. 

And the ZETA-THREE has the 
professional features you expect from the 
world's leading manufacturer of audio -
for-video synchronizers -features such 
as time code generation and re¬ 
generation with true SMPTE/BU-spec 
'soft'' code edges for less cross-talk, 

control of two tape machines, position 
display In both bar/beat and time code, 
Tempo Map learning and editing, and 
MIDI merging 

ADAMS-SMITH 
When compromise is not part of the studio specification 

34 Tower Street, Hudson, MA 01749 USA Tel. 508-562-3801 FAX 508-568-0404 TLX: 920087 
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bres considerably. Another trick is to use 
velocity to mix in an oscillator with a wave 
shape radically different from the sound’s 
basic wave, or speed up the attack of a 
critical envelope, fade between one oscil¬ 
lator and another, bend the pitch of one 
oscillator and not the others, etc. The 
Oberheim Matrix series of synths is espe¬ 
cially useful here, since they let you con¬ 
trol almost any parameter with velocity: 
oscillator mix, waveshapes, envelope de¬ 
cay and release times, and more. 

THOSE MYSTERIOUS CONTINUOUS 
CONTROLLERS 
One major reason synthesized music 
sounds unexpressive is that many musi¬ 
cians ignore some of the most important 
(and readily available) expressive tools. 
Many factory presets don't use footpedals, 
aftertouch, breath, or other external con¬ 
trollers, and mod wheels typically limit 
themselves to adding a fixed frequency 
vibrato. Most synths and keyboard con¬ 
trollers I see don’t even have footpedals 
attached to them. Further, musicians of¬ 
ten fail to use the tools at hand to vary the 
timbre of a sound from note to note or 
change the sound of a sustaining note. 
To understand why using these control¬ 

lers is so important, consider the factors 
that influence the sound of an acoustic 
instrument: the angle and position at 
which the string is plucked, the speed and 
pressure of the bow, the precise way the 
saxophonist blows. The playing process 
is intimately connected to the creation of 
the sound and directly affects the instru¬ 
ment’s timbre, and the good player varies 
these parameters from note to note to 
make the music sound more expressive. 
The synthesist can be more expressive by 
programming patches in which timbre, 
as well as pitch, responds to changes from 
external controllers. 

Let’s look at some specifics. FM instru¬ 
ments such as the TX7 and TX81Z have 
only one tool for this particular type of 
control: EG bias. This can modify the 
output level of any or all of the operators, 
either at a note’s attack or during its sus¬ 
tain. EG bias programming is similar to 
velocity programming, and the hints I’ve 
given above about velocity programming 
apply here as well. On the DX7 or TX7, 
EG bias can be controlled by a wheel, 
pedal, breath controller, or aftertouch, 
while on a TX81Z, it can be controlled 
only by breath and aftertouch. In addition 
to MIDI guitars that can generate breath 
control and wind controllers such as the 
Yamaha WX7 and the Akai EWI, a num-

One major reason 

synthesized music 

sounds unexpres-

sive is that many 

musicians ignore 

some of the most 

important (and 

readily available) 

expressive tools. 

ber of keyboard controllers can convert 
wheel or pedal data to breath controller 
data, if necessary. 
There are many ways to use continuous 

controllers. One of my favorite “instru¬ 
ments” involves setting two TX7s to the 
same MIDI channel, then programming 
one to respond to EG bias from a foot¬ 
pedal and the other to respond to breath. 
When you create and edit “stacked” 
sounds like this, edit both together, think¬ 
ing of them as belonging to one instru¬ 
ment producing a single sound. Admitted¬ 
ly, this takes some time and effort, but in 
my case this was rewarded by a set of 
sounds so rich and expressive that I didn’t 
feel the need to change them for three 
months. 
Some instruments, such as recent prod¬ 

ucts from Ensoniq and the Matrix series 
(as well as the “old favorite” Oberheim 
Xpander), have a much larger set of pos¬ 
sibilities, allowing the mod wheel, the 
footpedal, and a “wild card” external con¬ 
troller to control velocity and allowing 
velocity to control almost any parameter. 
In addition to the controller-to-parameter 
assignments mentioned above, I also like 
controlling the depth of the LFO, bend¬ 
ing the pitch of one of the oscillators 
relative to the others, and mixing wave¬ 
shape or oscillator volumes. 

THOSE FINAL OVERDUBS 
Once you’ve programmed your synths to 
respond to controllers, consider how you 
want to use them. If you’re recording in 
real time, you can play the controllers 
while you play the notes. If you’re enter¬ 
ing the part in step time or creating it with 
some of the sequencer-editing tricks I’ve 
mentioned, you can again take advantage 

of the plastic nature of MIDI and add the 
controller data later. All you do is create a 
new track, and while you listen to the 
music, use wheels, levers, pedals, or what¬ 
ever device you favor to record the con¬ 
troller data on the new track. (Master 
Tracks Pro has an excellent feature for this 
kind of recording: using a mouse, you can 
draw the slope of any controller in any shape 
you like and apply it to your synth. — Ed. ) 

Overdubbing controllers is yet another 
way to add expression to those two-bar 
loops we’ve talked about. You can play 
the part, in context, and overdub the con¬ 
trollers improvisationally as you respond 
to the music as a whole. You can also plan 
a timbrai evolution for the part, perhaps 
starting at one setting, then slowly mov¬ 
ing to another, then having a period of 
rapid changes before fading back to the 
original. 

If you overdub a lot of controller data, 
you may find yourself running short of 
memory or discover some timing inaccu¬ 
racies caused by “clogging” of the MIDI 
data line. Both of these problems can be 
solved if your sequencer can thin out a 
stream of controller values. I have found 
that two-thirds of the controller events 
recorded in real time can usually be re¬ 
moved without a nodceable change in 
the sound of the piece. 

I never consider a sequenced piece 
completely finished until I have over¬ 
dubbed controller tracks for all instru¬ 
ments that can respond to them or (more 
rarely) have made a conscious decision 
that certain parts are better off without 
controller overdubs. 

SOME FINAL THOUGHTS 
It seems that with MIDI sequencing, edit¬ 
ing is as important a function as playing 
the part in the first place. With traditional 
tape recording, one often spends hours 
playing a part over and over to get things 
“just right.” With sequencing, the first 
time you play a part might be the last. 
Your efforts will go into editing a part 
rather than repeatedly playing it. Modern-
day sequencers and synthesizers offer a 
wide variety of tools that let you human¬ 
ize your music. Don’t stop editing until 
your music is all it can be. 

Emile Tobenfeld (Dr. T) received 
a Ph.D. in physics from Cornell University in 
1971. He has been creating music with synthe¬ 
sizers since 1976, although he has neither for¬ 
mal musical training nor "chops” on any 
conventional instrument. He founded Dr. T’s 
Music Software in 1984. 
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A Buyer’s Guide to 

DAT Re co 
When it comes to a cost-effective mastering deck, it’s hard to beat DAT recorders. 

Here’s a buyer’s guide to current models, with helpful tips on purchasing. 

essentially unenforceable. As a result. LAST MONTH, EM looked at the technical many, France, and elsewhere—has 
and theoretical side of Digital Audio T ape 
(DAT) recorders and talked about some 
of the things you may want to consider 
before you use this technology in the stu¬ 
dio. This month, we’re going to cover the 
marketplace specifics: what’s out there, 
what it does, and how you get it. 

Before we examine the current state of 

consumer hi-fi DAT components are not 
officially imported into, or distributed in, 
the United States; the Japanese biggies 
(Sony, Technics/Panasonic, JVC, et al) 
are waiting for the U.S. political climate 
regarding digital taping to cool off. I n the 
absence of these imports, a thriving “gray 
market” in consumer DAT hardware— 

sprung up. 
Meanwhile, DAT manufacturers have 

commenced selling “pro” recorders in 
America. These are split between genu¬ 
inely professional machines (with bal¬ 
anced inputs and outputs, time code pro¬ 
visions, and other serious studio features) 
and thinly disguised home units that have 

available DAT hardware, let’s take a brief 
look at the digital tape-shopping scene. 

which is officially sold in Japan, West Ger- been assigned a new model number and 
had “Pro" screened on the front panel. 

Some groups representing American rec¬ 
ord manufacturers are threatening legal 

Practically speaking, there’s little func¬ 
tional difference between pro and non-
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pro designs except the all-important pres¬ 
ence or absence of the 44. 1 kHz sampling 
frequency. All DAT decks offer 44.1 kHz 
sampling for playback in order to play 
pre-recorded DAT tapes. But to copy CDs 
in the digital domain, the deck must also 
record at 44.1 kHz. Fully "pro” designs 
have this capability; “home” units do not. 
(As an added problem, many—perhaps 
most—CDs incorporate a digital copy-in¬ 
hibit bit in their subcodes, which will pre¬ 
vent any DAT deck from digitally record¬ 
ing them, regardless of the deck’s capabil¬ 
ities.) More important, if your recording 
will ultimately go onto a CD, you want to 

master at 44.1 kHz so the entire CD mas¬ 
tering process can take place in the digital 
domain. If you record at the 48 kHz rate 
that many DATs allow, and want to stay 
all-digital, your tape will have to be sub¬ 
mitted for expensive sampling rate con¬ 
version to 44.1 kHz. 
Once you’ve made the pro/home 

choice, the question of where to buy re¬ 
mains, because some pro machines are 
also sold by gray-marketers. Officially, 
professional DAT units are mostly sold 
through the first rank of large, studio-
oriented, pro audio distributors, so gen¬ 
erally you’ll pay top dollar. For your 
money, you’ll get factory service and sup¬ 
port, knowledgeable consultation, and the 

handful of importers who specialize in 
off-shore audio products and several 
high-end audio shops that have begun 
bringing in their own DAT supplies. A 
non-U.S. home DAT deck from the gray 
market will quite possibly have an attrac¬ 
tive price but will probably be ajapanese 
model, and its power supply will be set for 
100 volts. This may or may not be adjust¬ 
able to work on the 117 VAC American 
standard, so make sure that your unit 



On sampler volumes 1 through 3... 

MUMS 
THE 
WORD 

T . . the McGill University series is reasonably priced, 
sounds great, sampleswell . . . If you're looking for an alternative to 

pre-sampled floppies or going into a recording studio, . .. 
McGill University Master Samples should be one of the first places you listen. " 

— Geary Yelton, Electronic Musician, June 1988 — 

"Every instrument sounds very clean, and sonic fidelity is high 
. . . The care that has gone into this collection of sounds is quite evident . . . 

this is a great investment. " 

— Chris Many, Music Technology, May 1988 — 

"This production is of high quality throughout. " 

— Curtis Roads, Computer Music Journal, Summer 1988 — 

And now, introducing eight new CD volumes for sampling 

Volume 4: Rock Percussion and Tympani 

Volume 5: Rock Strings 

Volume 6: Latin Grooves I / Solo 
Volume 7: Latin Grooves II / Ensemble 

Volume 8: Jazz Sounds 

Volume 9: More Strings, Winds, Pianos, 
and Percussion 

Volume 10: Pipe Organ 

Volume 11: Historical Instruments 

Don't forget our tlassits! 

Volume 1: Solo Strings and Violin Ensemble 

Volume 2: Brass and Winds 

Volume 3: Pianos, Percussion and Saxophones 

Send $69 1 U.S. I per volume, 
or $199 fU.S.I for any three; for all eleven volumes send $699 IU.S.). 

Quebec residents add 9% sales tax. 
Shipping and handling: Add $4 within North America; elsewhere, add $14. 

Send cheque or money order to: 

McGill University Master Samples 

555 Sherbrooke Street West, Montreal, Quebec, Canada H3A 1E3 
Telephone: 1514) 398-4548 

• DAT 

either is appropriately modified or in¬ 
cludes an outboard step-down device. 

Usually, a warranty will be offered by 
the gray-market vendor, probably equal 
to the manufacturer’s in term, but without 
factory support and only as effective as 
the seller cares to make it. You also risk 
missing out on any upgrades or technical 
bulletins regarding your model. 

It’s a tough choice. Keep in mind that 
while DAT technology is sure to undergo 
improvements, these should be incre¬ 
mental rather than revolutionary. Also 
remember that a DAT unit is at least as 
complex and tricky to repair as your multi¬ 
track machine. 
Oddly enough, DAT cassettes are widely 

(and officially) available. DAT comes in 
120-, 90-, 60-, and 46-minute lengths (at 48 
kHz recording). Almost all the major tape 
houses—Sony, TDK, Maxell, BASF, Fuji— 
sell DAT. Most pro suppliers stock it, as 
do all the gray-market DAT specialists, 
and some high-end hi-fi shops are bring¬ 
ing DAT cassettes into their stores. A 120-
minute DAT should run about $14 to $16 
and a 46-minute tape about half that 

WHICH DAT? 
The following scan of currently or soon-
to-be available DAT hardware—both pro 
and home—is by no means encyclopedic, 
but is a representative sample of accessi¬ 
ble models. Keep in mind that many of 
the units described are only available 
through the gray market. Prices can 
change quickly (We saw differences as great 
as $300 on the same model. —Ed. ), and the 
models you find may differ somewhat 
from what we’ve described here. 

Aiwa 
This Sony subsidiary sells several ma¬ 
chines in Japan. The XD-001 was one of 
the first units gray-marketed in this coun¬ 
try. It is substantially the same as the Sony 
DTC-1000ES and may still be found at 
around $1,600. 

Akai 
Akai’s D-9000 is a home hi-fi DAT deck 
with both optical and coax electrical digit¬ 
al I/O, extensive track programming, and 
search features. Signal-to-noise ratio (S/N) 
is quoted as 92 dB. Typical gray-market 
pricing will be around $2,200. Another 
model, the D-930, may also be found for 
several hundred dollars less. 

Casio 
The “everything company” takes honors 
(so far) for the world’s smallest DAT unit. 
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1—/verything about KCS and Level II 
is dedicated to making your musical 
experience as rewarding as possible. 

Fast screen update. Easy record¬ 
ing. Instant playback. Total editing. 
And composition tools you thought 
were unavailable on personal com¬ 
puters. These are the most powerful 
sequencing environments available 
on any computer. 
KCS has been the standard by 

which all other sequencers have 
been 
judged. 
With 
essentially 
the same 
features 
on the 
Atari ST, 

Amiga, and Macintosh (Level II only), 
the flexibility of being able to use the 
same program, and the same data 
files, on three different computers is 
unprecedented. 

Level II has been hailed by critics 
and users as “the most comprehen¬ 
sive composition environment ever 
created." Containing all of the fea¬ 

tures of KCS, it enables you to find 
new methods of creating music that 
will free your imagination. With both 
random and fully determined methods 
of creating 
variations 
on your 
themes, 
you will 
find just 
how much 
of a partner your computer can be 
in your creative process. 
On the Atari ST, our exclusive Multi 

Program Environment and GEM com¬ 
patibility give you the power of an 
integrated digital workstation. With 
over 20 MPE modules available, you 
can configure a system to suit your 
personal taste and budget. And on 
the Amiga you get total multi-tasking 
capability with any standard applica¬ 
tion from music to databases. KCS 
and Level II ST contains the MPE. 
Level II requires at least 1meg of 
memory on any computer. 

KCS or Level II, all the sequencer 
you will ever need. 

7 KCS Features 
48 tracks 
126 sequences 
16 songs 
Auto-Looping 
Record/overdub 
Mouse-operated controls 
Controller input filters 
Merge 
Echo/Rechannelize 
Solo 
Mute 
Quantize 
Record while cueing 
Punch-ln/Out 
Real-time Track Shift 
SMPTE sync: Phantom 

MIDI Song Pointer 
Edit all MIDI parameters 
Range highlight editing 
Transpose 
Invert 
Quantize 
Time-reverse 
Velocity-scaling 
Cut/Copy/Paste/Erase/Delete 
Spilt or erase controllers 
Change time signatures 
Program tempo changes 
Pop-up timing calculator I Step-time recording 
Easy Song Mode 
Open Mode for total control 
Scratch pad for comments 
Record sys-ex dumps 
Supports MIDI files 
Stores preference files 
190 page indexed manual 

LEVEL II Features 
PVG 
Generate variations on 

previously recorded parts; 
Produce changes in pitch, 
dynamics, controller values, 
rhythm and expression; 

Produce single variation or 
create a series of variations 
that evolve over time; 

I
 Variations can contain 

some randomness or be 
fully determined ; 

Create trills and ornaments to 
notes in an existing sequence; 

) 20 editable Macros for still more 
complex edit operations; 

I Save 80 “Presets" to disk 
f Master Editor 
I Edit based on: 

pitch 
I velocity 

interval from a note 
) position in pattern; 
[ Re-map pitch(es) in any track 
) or sequence; 
[ Auto-correct to a time grid; 
I Match rhythms or pitches to any 
[ track or sequence; 
) Chords can be deflammed, 

sorted, arpeggiated, 
) or orchestrated; 
[ Extensive pattern matching; 
) Utilize Boolian operations. 

Dr.T’s 
L MUSIC SOFTWARE 
J 220 Boylston Street 

Chestnut Hill, MA. 02167 
1 U.S.A. 

( (617) 244-6954 
1 FAX (617) 244-5243 
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Casio’s DA-2 portable DAT recorder is 9.5 
X 5.8 X 1.75 inches and weighs just 2.8 
pounds with battery pack. The design pro¬ 
vides 48 and 44.1 kHz sampling rates for 
playback but only 48 kHz for recording. 
Programming, track search, and skip fea¬ 
tures are also available. The DA-2 includes 
analog, RCA-type ins and outs, a head¬ 
phone mini-jack, and unbalanced, phone¬ 
jack mic inputs, but no digital I/O. A 
two-hour battery pack and charger are 
included. Specs quoted for the Casio de¬ 
sign include a 10 Hz to 20 kHz frequency 
response (±1 dB) and an 85 dB dynamic 
range. The DA-2 will be available inJune 
at Casio’s authorized musical instrument 
dealers. Its suggested retail price will be a 
relatively low $1,499. 

Fostex 
From the people who popularized '/«-inch, 
8-track recording comes another unusual, 
innovative tape recorder. The D-20 Digital 
Master Recorder is substantially different 
from most other DAT designs. First, it 
includes a slightly modified four-head con¬ 
figuration, allowing direct, off-tape moni¬ 
toring (like professional analog decks) as 

well as precise, punch-in/out editing. The 
D-20 can also record SMPTE/EBU time 
code (utilizing the DAT format’s extra 
subcode capacity) before, during, or after 
music recording. Not surprisingly, the unit 
includes a Fostex-standard, 20-pin, syn¬ 
chronizer port. A ±10% pitch control for 
record or playback is also part of the D-
20’s design. In spite of its somewhat unor¬ 
thodox head and track configuration, Fos¬ 
tex maintains D-20 tapes will play back on 
any DAT deck. 
The D-20 employs two-times oversam¬ 

pling filters both for A/D and D/A con¬ 
version. It provides AES/EBU digital I/O 
(but no optical digital ports); balanced, 

XI.R-type, pro line-level, analog inputs 
and outputs; and XLR time code ins and 
outs. The recorder also offers several ex¬ 
ternal sync ports for film and video con¬ 
figurations and a DB-9 serial port. The 
D-20 writes digital copy-guard, records 
and plays back at 48 and 44.1 kHz sam¬ 
pling frequencies, and provides switch¬ 
able emphasis and error/corrections in¬ 
dication. Stated specs for the D-20 in¬ 
clude: 20 Hz to 20 kHz frequency re¬ 
sponse, a dynamic range greater than 90 
dB, and THD less than 0.05%. Fostex sells 
the D-20 through its professional “E-Se-
ries” dealers on a special-order basis. The 
D-20’s suggested price is $8,000. 

JVC 
At least two JVC (Victor) machines have 
appeared in the U.S. gray market. The 
XDZ-1100 is a home deck with—some¬ 
what unusually—fully implemented 32 
kHz, half-speed recording (for longer-
play, lower-fi applications), and optical 
and electrical digital I/O. There have 
been reports that this machine can be 
easily modified to record at the 44.1 kHz 
sampling rate. It sells on the gray market 

Digital Audio Tape 

Ask about the DATRAX’w60; an attractive solid oak 
DAT tape storage unit. 

AUDIO 
GALLERY 

2716 Wilshire Boulevard 
Santa Monica, Calif. 90403 

HOURS: 
Monday - Friday, 10AM to 6PM 

Saturday 10AM to 5PM 

(213) 829-3429 
FAX (213) 829-0304 

MC VISA AMEX ■ DINERS DISCOVER 

For 5 years, Audio Gallery has been offering the 
newest in High-End Audio from Japan. We were the 
first store in the U.S. to offer the revolutionary Digital 
Audio Tape decks. 

Our Tokyo office gives us the unique ability to 
recommend and service the latest and the best in new 
DAT machines as soon as they become available. 
While others may imitate us, no one can equal us. 
When purchasing a DAT deck for home or studio, you'll 
want knowledgeable assistance, quick repairs, and 
honest opinions - you'll get all these at Audio Gallery! 

RECOMMENDED FOR STUDIOS: 

I Sony DTC 1000ES - This is our most reliable DAT 
* Technics SVM-1100 - New 18 bit technology 
I Sony TCD-D10 - Amazing Portable DAT, under 4 lbs. 
* Technics SV-MD1 Ultra-compact lightweight DAT 

Recorder with digital output 

ALL WITH FULL ONE YEAR WARRANTY! 
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for somewhere between $2,000 and 
$2,500. A less expensive unit, the XDE-
900, offers generally similar features for 
about $500 less. 

Sony PCM-2000 

Nakamichi 
Cassette recorder specialist Nakamichi is 
making big noise in the DAT world with 
the introduction of its Nakamichi 1000 
Digital Audio Recording System, which is 
loaded with innovative technology. Per¬ 
haps most significant, it both records and 
plays back at all three sampling rates: 48, 
44.1, and 32 kHz. The recorder employs a 
proprietary, four-head design that permits 
true off-the-tape monitoring. Nakamichi 
designed a new DAT transport for the 
1000 that permits tape shuttling at twice 
the normal fast-wind speed. The transport 
also is said to improve tape travel preci¬ 
sion for lower error rates, cut down tape¬ 
loading time, and reduce stress on the 
tape itself. 
The 1000’s design employs a unique, 

20-bit D/A conversion scheme: two 16-bit 
D/As are used per channel, in a 20-bit 
configuration. The converters are indi¬ 
vidually trimmed, with each Nakamichi 
1000’s correction values loaded to an 
individually “burned” ROM chip. Naka¬ 
michi claims unmatched conversion ac¬ 
curacy for this system. Nakamichi exploits 
a new A/D chip said to eliminate the 
need for a conventional sample-and-hold 
circuit. Each time a Nakamichi 1000 is 
switched on, its A/D converter auto-cali-
brates, correcting for the chip’s inherent 
quantization errors. 
The 1000 is a two-box design, with the 

DAT transport and controls in one chas¬ 
sis and the conversion electronics and 
preamp controls in the other. It includes 
balanced (Xl.R) and unbalanced (RCA), 
analog line inputs and outputs; three pairs 
of digital inputs (coax, electrical, and op¬ 
tical); and two pairs of digital outputs. A 
single converter unit can control multiple 
transports for professional dubbing sys¬ 

tems. Inside, Nakamichi’s DAT is fully 
modular, with all important circuits car¬ 
ried by plug-in boards. This creates an 
upgrade path as technology advances or 
as third-party tweakers develop. 

Both a professional and a consumer 
model of the 1000 will be available. The 
only differences are that the pro version 
has a rack-mount chassis and pro levels/ 
impedances on its balanced, analog ins 
and outs. The unit’s specs include 2 Hz to 
22 kHz response, greater than 94 dB dy¬ 
namic range, and less than 0.003% THD. 
The Nakamichi 1000 is distributed through 
authorized Nakamichi dealers at a sug¬ 
gested price of $10,000. 

Panasonic Professional 
The Panasonic Professional Audio Group 
(the same people who sell Ramsa prod¬ 
ucts) is officially selling two DAT decks in 
the U.S., one portable and one studio 
model. The SV-250 pro portable is one of 
the niftier DAT packages available: it 
measures 8.5 x 4.75 x 1.75 inches, weighs 
3.2 pounds, and includes a rechargeable 
battery pack, battery charger, and carry¬ 
ing case. It incorporates an A/D stage 
that uses multistage noise-shaping 
(MASH) technology, developed byJapan’s 
N i l telephone company, to perform a 
type of64-times oversampling, digital in¬ 
put-filtering. While not directly compara¬ 
ble to “normal” oversampling, the MASH 
scheme yields improved small-signal ac¬ 
curacy, and the SV-250 has acquired a 
reputation for good sound quality. The 
unit provides balanced XLR mic/line in¬ 
puts and mic preamps equipped with 
switchable pads and limiters. It records at 
48 kHz only; playback is 48 or 44.1 kHz. 
Line outs are unbalanced RCA type. A 
digital output is included (unusually, a 
mini-pinjack, with supplied cable), as are 
a headphone amp and jack. There is no 
digital input. 
The SV-250 furnishes the usual comple¬ 

ment of track-access and programming 
features and a comprehensive LCD with 
55 dB bar meters. Its basic specs include 
10 Hz to 22 kHz response (+0.5, -1 dB), 
greater than 87 dB dynamic range, and 
THD less than 0.05%. Panasonic’s sug¬ 
gested price for the SV-250 is $3,900. 

Panasonic’s SV-3500 is a rack-mount stu¬ 
dio deck with professional features such 
as balanced XLR (pro levels and imped¬ 
ance) analog line input/output, coax dig¬ 
ital I/O, and wired remote control. Sam¬ 
pling frequencies are 48 or 44.1 kHz re¬ 
cord and playback; 44.1 kHz. recording is 
done via a switch near the analog inputs. 

There are no mic preamps. The unit em¬ 
ploys a different A/D scheme from the 
SV-250, with dual (left and right), 18-bit 
A/D converters for improved low-level 
conversion linearity. The D/A section 
uses four D/A chips, with 2-bit shifting 
for “quasi" 18-bit performance; there are 
twochips perchannel, in a push-pull con¬ 
figuration said to reduce distortion and 
provide 18-bit playback resolution. The 
SV-3500 is equipped with complete track 
ID, programming, and search facilities 
and flexible, high-speed, audible scan¬ 
ning. Specs are 10 Hz to 22 kHz. (±0.5 dB), 
90+ dB dynamic range, and THD below 
0.05%. Panasonic’s suggested price for the 
unit is $2,950. 

Both Panasonic units are sold through 
Panasonic Professional Audio (Ramsa) 
dealers. Because gray-market versions are 

DAT'S NOT ALL 

Change is constant in 

the DAT world, and many new DAT 

machines are in the works. It is hard 

to know what will actually reach the 

U.S. market, but our sources tell us to 

watch lor the following, mostly gray¬ 

market, machines: 

Sony is expected to release the DATman, a 

Walkman-size, playback-only ma¬ 

chine. Anticipated gray-market price: 

approximately $599. Also from Sony: 

a Japanese version of the TCD-D10 

Pro, called the TCD-D15; a rede¬ 

signed DTC-500ES (so new we could¬ 

n't get details); the DTC-2000ES, a 

new version of the DTC-1000ES; and 

two other models, the DTC-M300 and 

the OTC-400, details unknown. 

JVC is expected to replace the XDE-900 with 

the Z-700 and the XDZ-1100 with the 

Z-900. The Z-900 has 18-bit technol¬ 

ogy and an optional four-hour record¬ 

ing time, albeit with a reduced fre¬ 

quency response. 

Aiwa is replacing the AD-999 with the XD-001. 

Pioneer is expected to introduce the 

D900, which will be very similar to 

the Sony 0TC-1000ES. Yamaha is said 

to be preparing the DX2000R, and 

Denon is supposedly working on the 

DDRM-200, but these are too new for 

us to get substantive details. 

Thanks to Kevin McEvoy of Ameri¬ 

can International Audio Video for help¬ 

ing with up-to-date information. 

— Steve Oppenheimer 
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Toronto! 
We deliver total 
MIDI Solutions! 

Apple • Atari • Commodore 

Saved By Technology 

10 Breadalbane Street • Toronto 

416 • 928-5995 
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not UL-listed, it is a Panasonic policy not 
to repair them. 

Sharp 
A Sharp DAT deck, theSX-D100, is being 
marketed by Sharp U.S. as a professional 
unit but can be found at gray market 
sources as well. The unit provides con¬ 
sumer-format line inputs and outputs and 
coax, electrical, digital I/O. There are 
also optical ins and outs that do not use 
the (de facto) standard Toshiba connector. 
The Sharp records at 48 kHz only; play¬ 

back is at 48 or 44.1 kHz. Program and 
search functions are included, as is a wire¬ 
less remote. Specs are 5 Hz to 22 kHz 
frequency response (±0.5 dB), 90 dB dy¬ 
namic range, and claimed THD of0.005% 
at 1 kHz. The Sharp unit’s suggested price 
is $2,700. 

Sony Pro 
Not surprisingly, Sony’s professional au¬ 
dio division offers the most DAT models: 
two portables and a studio machine. The 
PCM-2000 was the first pro portable DAT. 
It is still one of the units with the most pro 
features on board: 48 and 44.1 kHz sam¬ 
pling record and playback (and 44.056 
kHz, compatible with early, video-based, 
digital audio gear), balanced XLR mic/ 
line inputs with attenuators and phantom 
mic power, AES/EBU (XLR-type) digital 
I/O, word-sync capability with BNC I/O, 
and more. The PCM-2000 employs two-
times oversampling at both the A/D and 
D/A stages. It uses the Sony NP-1A re¬ 
chargeable standard Betacam battery pack 
(with a two-hour life) and provides capa¬ 

ble search and scan features, but eschews 
consumer track-programming. Specs: 20 
Hz to 22 kHz ±0.5 dB, greater than 90 dB 
dynamic range, and less than 0.07% THD. 
The PCM-2000 is sold through Sony Pro 
Audio Division dealers. Its suggested price 
is $5,000. 
Sony Pro’s studio deck is the PCM-2500. 

This design uses two separate chassis, one 
for the DAT transport and controls, the 
other for the bulk of the electronics and 
connections. The PCM-2500 is similar to 
the PCM-2000 portable in most regards, 
minus mic preamps and the 44.056 kHz 
sampling rate, and with several additions. 
Analog ins and outs are all balanced XI.R 
type, and BNC-type Sony digital interfaces 
are included in addition to XI.R AES/EBU 
digital I/O. The PCM-2500 employs four-
times oversampling filters in its D/A sec¬ 
tion. Both wired and wireless remote con¬ 
trols are included. The PCM-2500’s specs 
are similar to the PCM-2000’s. It is sold 
through Sony Pro Audio dealers, with a 
suggested price (recently lowered) of 
$3,200. 
A new pro version of Sony’s consumer 

portable (see the TCD-D10 below) is just 
becoming available. The TCD-D10 Pro 
duplicates the home portable’s perform¬ 
ance with the addition of coaxial digital 
I/O; pro-level, XLR mic/line analog in¬ 
puts (with defeatable limiter and attenua¬ 
tor); and pro-level, unbalanced outputs. 
It adds 44.1 kHz sampling recording, but 
only from the digital input. The TCD-10 
Pro is 10 X 2.25 x 7.5 inches and weighs 4.4 
pounds with its supplied battery pack. 
Sony Pro Division’s suggested price is to 



be announced; I’d guess it will fall some¬ 
where around $2,700. 

Sony Home 
The DTC- 1 (XX) ES was one of the first DAT 
recorders available and consequently one 
of the first on the U.S. gray market. It 
provides the full complement of home 
DAT features, including extensive program¬ 
ming, ID, and search functions. It does 
not record at the 44.1 kHz sampling rate. 
Coax digital I/O and optical digital I/O 
are included. The DTC-1000ES employs 
four-times oversampling digital filters in 

FOR MORE 
INFORMATION... 

Information on pro¬ 

fessional DAT machines may be 

obtained from the following manu¬ 

facturers: 

■ Casio, Inc., Music Division, 570 Mt. 

Pleasant Ave., Dover, NJ 07801; 

tel. (201) 361-5400. Contact: Ed 

Alstrom. Circle reader service 

#601 . 

■ Fostex Corp, of America, 15431 Black¬ 

burn Ave., Norwalk, CA 90650; tel. 

(213) 921-1112. Contact: Steve 

Teipe or Mark Cohen. Circle 

reader service #602. 

■ Nakamichi America Corp., 19701 S. 

Vermont Ave., Torrance, CA 

90502; tel. (213) 538-8150. Con¬ 

tact: Dean Miller. Circle reader 

service #603. 

■ Panasonic Professional Audio Group, 

6550 Katella Ave., Cypress, CA 

90630. Contact: Chris Foreman. 

Circle reader service #604. 

■ Sharp Electronics Corp., Professional 

Products Division; Sharp Plaza, 

Mahwah, NJ 07430; tel. (201 ) 529-

8731. Contact: Bruce Pollack. 

Circle reader service #605. 

■ Sony Professional Audio, 1600 Queen 

Anne Rd., Teaneck, NJ 07666. 

Tel.: East, (201) 368-5185; West, 

(818) 841-8711; South, (615) 883-

8140; Central, (312) 773-6001. 

Contact: District Manager, DAT 

products. Circle reader service 

»606. 

■ TEAC Corp, of America/Tascam, 7733 

Telegraph Rd., Montebello, CA 

90640; tel. (213) 726-0303. Con¬ 

tact: Jim Lucas. Circle reader 

service #607. — SO 

the D/A conversion stage. There are no 
mic inputs, and consumer-level analog 
RCA ins and outs are provided, as is wire¬ 
less remote control. The basic specs are 2 
Hz to 22 kHz ±1 dB, dynamic range great¬ 
er than 92 dB, and THD less than 0.07%. 
Gray market prices range from $1,850 to 
around $2,000. 
The DTC-500ES is Sony’s second-gen¬ 

eration DAT. It is similar to the DTC-
1000ES, with two-times oversampling A/D 
conversion and some refinement of the 
displays and convenience features. (Some 
gray-market literature states the DTC-
500ES can record with 44. 1 kHz sampling, 
but I could not confirm this.) Gray-market 
pricing on the unit checks in at around 
$1,850. 

Sony’s DTC-M100 is a Japanese-style 
“midi” unit—not MIDI as in musical in¬ 
strument, but midi as in mid-sized. It’s a 
compact, home DAT design similarto the 
DTC- 1000ES but with slightly less-elevated 
performance specs. As far as can be deter¬ 
mined, it does not record at 44.1 kHz. It 
can be found at gray market prices as low 
as $1,500. 

Sony’s TCD-D10 home portable unit 
shares its dimensions with the pro version 
above. It omits the digital I/O and offers 
low-impedance, unbalanced (phonejack) 
mic inputs. Specs are 20 Hz to 20 kHz 
frequency response, greater than 90 dB 
dynamic range, and THD less than 0.08%. 
Gray market prices for the consumer TCD-
D10 are in the $2,600 range. 

Tascam DA-50 
Familiar pro name Tascam has an unusu¬ 
al pro DAT deck. The DA-50 incorporates 
TEAC/Tascam’s “ZD” circuitry—a meth¬ 
od of injecting digital dither information¬ 
al both the A/D and D/A stages. (“Dither” 
is a random digital signal that can help 
digital converters provide better low-sig¬ 
nal resolution.) Tascam claims reduced 
quantization error, resulting in improved 
distortion performance. The rack-mount 
DA-50 records at 48 and 32 kHz (with 
digital input only for the latter), with play¬ 
back at 32, 44.1, and 48 kHz. Two-times 
oversampling is employed at both the D/A 
and A/D ends, as are dual, 16-bi t convert¬ 
ers. The unit provides both balanced (XLR) 
and unbalanced (RGA) inputs and outputs, 
as well as coax and Toshiba-standard, 
optical, digital I/O, and uses “audiophile”-
type mono-crystal wiring at critical points. 
A full complement of search features and 
a wireless remote controller are included. 
Specs: 1 Hz to 22 kHz ±0.5 dB, greater 
than 90 dB dynamic range, and less than 

Sony OTC-500ES 

0.005% THD (at 1 kHz). Tascam’s DA-50 
is distributed through the company’s pro¬ 
fessional audio dealers at a suggested re¬ 
tail price of $4,000. 

TEAC Audio 
The consumer wing of Tascam’s parent 
company, TEAC America Inc., offers a 
DAT deck under its high-end, hi-fi, “Eso¬ 
teric” label. The R-l is identical to the 
Tascam DA-50 in every regard. While 
TEAC claims it will distribute the unit 
through its Esoteric-line hi-fi dealers, no 
units have been imported as of this writ¬ 
ing. Its price is expected to be similar to 
the DA-50’s. 

Technics 
Under the Technics label is the SV-MD1, 
a consumer version of the Panasonic SV-
250. The Technics unit is identical except 
for the substitution of unbalanced mic 
inputs. Through gray-market sources the 
SV-MD1 has been seen priced at $2,850. 
The SVD-1100 home hi-fi deck from 

Technics appears to be identical to the 
Panasonic studio machine, the SV-3500. 
The same quasi- 18-bit chip set is used, 
and inputs, outputs, and sampling fre¬ 
quencies appear to be the same. The bal¬ 
anced XI.R ins and outs are omitted. The 
Technics version is found at gray market 
sources for around $2,500. 

CONCLUSION 
DAT recording offers a huge potential 
for boosting the quality and portability of 
your sounds in a fairly inexpensive way. 
If you keep abreast of the technology and 
take just a little care in your research and 
shopping, you should be able to go digital 
with a minimum of risk and cost and a 
maximum of fulfilled expectations. 

Daniel Kumin lives in New Hamp¬ 
shire, writes about music and electronics for 

several national publications, and occasional¬ 

ly even composes a little. 
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An Interview with Bernie Krause: 
Interviewing a “living leg¬ 

end” is intimidating; besides, Krause 
has a reputation for being outspoken, 
and to him, nothing is more important 
than his relationship with the environ¬ 
ment. Fortunately, he is also a warm, 
genuinely humble person who puts you 
instantly at ease. He recently achieved 
a great deal of success with works that 
combine music and sampled natural 
sounds, so that seemed like a logical 
place to begin the interview. 

EM: How did you get into using sampled natural 

sounds, and why? 

BK:We’ve always done that, clear back 
to In a Wild Sanctuary (1969). Paul 
[Beaver] and I had reached a point in 
the ’60s where we were bored with 
synthesizer sounds. It was important 
for us to find a voice for ourselves that 
established us in our own right. One 
day, Van Dyke Parks happened to come 
up with the idea of incorporating mate¬ 
rial from the environment with synthe¬ 
sizers. The idea clicked right away; it 
also gave us a launching pad to make 
some statements about die state of our 
world. My background is folk music 
[Krause was a member of the folk 
group The Weavers] and this music is 
an outgrowth of folk music, of con¬ 
cerns about our environment. Ecology 
was a new word then. 

EM: What kind of equipment could you use for 

sequencing animal sounds back in 1969? Was 

it all cut-and-splice work? 

BK: I copied little slices of tape, over 
and over again, and took a ruler and 
tried to cut the material exactly to the 
same length. Then I would create this 
large loop that would be looped all 
around the room, and hoped that I 
could match it up with other pieces of 
tape that length. This took hours. 

EM: How did you get The Nature Company 

involved with releasing your recent recordings? 

BK: That came about as a result of a 
recording I’d done called Equator. It 
started with a radio benefit I was doing 
for Greenpeace. Mike Cotton and Prai¬ 
rie Prince from The Tubes came over 
and were listening to some of the whale 
recordings I did for my PhD and they 
said, “Let’s do some tape cutting and 
loop that stuff, and see if we can’t do a 
piece for the benefit.” So with Prairie 
Prince playing drums, we looped killer 
whale sounds and some humpback 
whale sounds and came up with a piece 
that was the forerunner of the material 
I’m doing today. I tried to sell it, but 
everyone thought it was just a novelty. 
Yet it wasn’t. I felt there was something 
more important there. 

In 1983 1 went to Africa for the Cali¬ 
fornia Academy of Sciences on a com¬ 

mission to record a variety of animal 
sounds. This material was to be pro¬ 
duced in a seventeen-minute, day-night 
cycle for their African Hall waterhole 
exhibit, a diorama at the Academy. As 
it turned out, this was one of the most 
popular things they’ve ever done. I 
took some of that material to score my 
own soundscape, as one would score a 
film, and was very happy with the re¬ 
sults. I tried to sell it to record com¬ 
panies—185 of them all over the world. 
Only one, Windham Hill, even both¬ 
ered to send a rejection. 

Finally, out of desperation, I went to 
The Nature Company in Berkeley and 
proposed to develop a whole reper¬ 
toire of materials based on sound and 
visuals about the environment. I’d 
done a lot of work with whales and 
environmental recordings and had a 
fairly good library of materials [he’s 
modest: it is reported to be the largest 
library ever accumulated by an individ¬ 
ual]. I was told they weren’t particular¬ 
ly interested, but fortunately I had left 
the first side of Equator there as an 
example of the stuff I wanted to do. A 
few days later I got a call and this guy 
said, “My name is Tom Wrubel, and 
I’m the president of The Nature Com¬ 
pany. I just want you to know I was 
driving north up Highway 1 from Car¬ 
mel, and I’m sitting on the side of the 

• KRAUSE from page 36 

to hear in air," Krause observes. “A hydro¬ 
phone, designed for underwater work, 
records sounds much more accurately 
than we can hear them. If you put your 
ear to the hull of a boat when recording 
whales, you can hear them as the hydro¬ 
phone does.” There are many kinds of 
hydrophones, but Krause has found two 
that suit his purposes. He uses a B&K 
8103 for work that doesn’t require a lot of 
sensitivity, i.e., recording loud sounds that 

travel far. Its frequency range extends 
from 0.5 Hz up to about 200 kHz. The cost 
is around $1,200, with the required B&K 
amplifier adding about $2,800. In Krause’s 
opinion, B&K builds the most durable, 
best quality equipment for sound measure¬ 
ment. Krause’s other hydrophone, which 
is more sensitive than the B&K but doesn’t 
have the high-frequency range, was cus¬ 
tom-built for about $300 at the University 
of California-Santa Cruz. This hydrophone 
is more powerful and less noisy and, says 

Krause, “gives more texture and richness.” 
A choice of hydrophones is important 

because of the wide frequency ranges and 
types of creature vocalization. Krause ob¬ 
serves that “the blind Ganges dolphin 
has been tested for vocalization around 
356 kHz, used for echo location in a mud¬ 
dy river, and the sound doesn’t travel far 
with that short a wavelength. The right 
whale can vocalize down to 3 Hz.” These 
vocalizations could, until the 20th century 
increase in noise pollution, actually travel 
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Sounding Out the Environment 
road right now, crying. I cannot be¬ 
lieve that these sounds are on this tape! 
I’ll give you anything for this tape!” So 
Equator ended up getting released, and 
they’ve sold well over a million dollars 
worth of product in two years. There 
are seven albums out now. I’ve just 
been commissioned for one more. 

EM: Time Is finally starting to catch up to 

1968-69 when you came up with the concept. 

BK: Yeah. What’s interesting is we were 
the first to talk about this, and we’ve 
never gotten credit for it. 

EM: Of course, there are other people working 

on the same concept now. What do you think of 

Paul Winter’s efforts to do music to whale 

compositions and incorporate natural sounds? 

BK: Like so much music, Paul Winter’s 
stuff is a result of a lot of work that was 
done before him.Judy Collins, in 1971, 
did “Farewell toTarwathie” using hump¬ 
back whales. It’s part of an historical 
precedent that began a long, long time 
ago. I think his stuff is sometimes ex¬ 
cellent He doesn’t just use animal sam¬ 
ples to write pop songs. His stuff works 
because you know there’s a spiritual 
connection there. 

EM: I think you lose the spiritual component 

when you make animals sing your tune, as 

opposed to singing with the animals. A lot of 

people are using sampled natural sounds, but 

to me, Nature and Equator were the first to do 

this with any real sympathy for the sounds 

being used. 

BK: In those records, the sounds from 
nature were actually used as scored 
elements, in a definite classical orches¬ 
tral A-B-A form. 

EM: Since you use sampling a lot, what do you 

think of the technology, per se? 

BK: Some people consider digital sam¬ 
pling godlike in some way, but any 
kind of information storage—includ¬ 
ing recording on analog tape—is sam-
pling. When Ussachevsky, Luening. 
Henri, and Stockhausen were sam¬ 
pling sounds of their urban environ¬ 
ment in 1948 and cutting up pieces of 
tape and putting them together, they 
anticipated “samplers” by almost 40 
years. It doesn’t matter to me how a 
sample is made; it only matters how it 
is used. With some art, technology 
takes over and begins to rule the artist 
instead of the reverse. Of course, sam¬ 
pling possibilities are unbelievable 
today, and there’s no way I could have 
done “Fish Wrap” or “Jungle Shoes” 
[1988] without an Emulator, Fairlight, 
orSynclavier. But the main question is 
what’s the artist expressing with the 
medium? This is a moral and ethical, 
not technological, issue. 

EM: What ethical and moral obligations do you 

think an artist has? 

BK: Oh boy. I guess they have an obli¬ 
gation first of all to learn their craft 
very well, to have their own voice, and 
to be true to a vision they have of their 
work. Those are the ethical obligations. 

EM: A lot of people who purport to be artists are 

chasing after much less lofty goals. Interesting¬ 

ly, there don't seem to be many famous people 

doing wonderful work; on the other hand there 

aren't too many people doing wonderful work 

who become well-known. There seems to be a 

tradeoff at some point in the middle. Do you feel 

you are too virtuous to become popular? 

BK: I Quickly] No. Pete Seeger, with The 
Weavers, was once asked, “Do you want 
to make money or do you want to make 
issues?” He said, “I think that we can 
do both.” I really don’t hold much 
value in the idea of what constitutes 
popularity in America. I’ve never pur¬ 
sued it, and 1 don’t think that it has 
much value in my life. And I’m not 
being virtuous about that; I don’t want 
to put my energy into it, because I 
have a lot of work to do before I die. 1 
may have twenty years left, or fifteen 
years left. I don’t have a lot of time for 
People magazine. I do have time for 
Electronic Musician, though! 

— Robert Carlberg 

around the globe. 
One of Bernie Krause’s deepest con¬ 

cerns is human-induced noise pollution. 
“Go try to record in the Amazon in a 
place that ten years ago was relatively 
quiet, and you could get the material most 
of the time,” he states. “Now, you hear 
chainsaws twenty miles away! 
“Sound doesn’t travel far in the ocean 

now because of oil-well drilling and boat 
noise,” Krause continues. “In Hawaii, we 
were recording humpback whales, and 

sub chasers were sending out sonar sig¬ 
nals fourteen miles away that pinned the 
meters, they were so loud. You hope that 
‘this too shall pass.’” 

For terrestrial sounds, Krause records 
in stereo. He places his microphones in 
an x/y coincident pattern (nose-to-nose 
at a 90-degree angle), which cuts down on 
phase problems. Some phase problems 
occur when recording high-frequency 
sounds such as birds, insects, and bats 
(which make sounds in the 14 to 16 kHz 

range), but most of the sounds Krause 
records (especially mammals) are between 
500 Hz and 4 kHz, where phase is not a 
problem. 

Krause’s favorite mies, though not the 
most useful, are the Schoeps 541 hyper¬ 
cardioid condensers (the CMC-5 body and 
preamp with the MJ-41 capsule), which 
he calls “the clearest, cleanest, snappiest-
sounding compromises around.” Recent¬ 
ly, he had them modified by Klaus Heine 
for improved low-frequency balance and 
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• BERNIE KRAUSE 

clarity, making them more sensitive and 
functional in the field. Without the modi¬ 
fication, the Schoeps cost about $800 per 
mic; additional attachments to fight wind 
and other field problems cost about $500 
per mic. Krause had been using Cut One 
filters (inserted in series with the capsule), 
which cut down on low-frequency noise, 
but with the modification and some other 
specialized gear (see “The Wild Sanctuary” 
sidebar), he no longer needs them. 
The biggest problem with using con¬ 

denser microphones is their inability to 
withstand humidity. Krause tests his mies 
by filling his bathroom with steam, but 
even though the Schoeps didn’t fare well 
in the bathroom test, he took them to the 
mountain rainforest of Rwanda, hoping 
that by keeping them in a desiccant when 
not in use and “equalizing” them to the 
environment before using them, he could 
overcome the humidity problem. The 
Schoeps failed in three minutes, so Krause 
turned to his less expensive Beyer M700N-
(C) hypercardioid dynamic mies, which 
had survived 45 minutes of steam testing. 

THE WILD SANCTUARY 

VFild Sanctuary Com¬ 

munications is the production com¬ 

pany founded by Bernie Krause. The 

modest studio where much of Krause's 

music is produced is located in his 

San Francisco home, and is operated 

by Krause assisted by intern James 

Reeve. 

In addition to the field equipment and previously 

mentioned computer software, the stu¬ 

dio includes: an Apple Macintosh Plus 

and Mac II; a Bryston 370 power amp; 

Crown Pressure Zone Microphones 

(PZM); a Digital Audio Corporation 

DAC-1 50 time-based digital filter; Dol¬ 

by SR/SP series noise reduction 

(eight channels), and 363 SR/A noise 

reduction (two channels); E-mu Emu¬ 

lator II and Emulator III; a Furman 

PB-40 patch bay; a Klark-Teknik DN-

300 graphic EQ; MacADIOS II spec¬ 

trum and waveform analysis program; 

a Moog Model 12 modular synthesiz¬ 

er; a Nagra IV-S stereo recorder; an 

Orban 622B parametric EQ; Otari MX-

55 2-track and MX5050-ASR 8-track 

decks; a Sony TCD-5 cassette record¬ 

er and Sony TCD-D10 (R-DAT); a Sound¬ 

craft 200B mixer; a Symetrix comp/ 

lim/exp/ducker; a Tascam 34 tape 

deck; and UREI 809 studio monitors. 
—SO 

The Beyers passed the test of sitting three 
to four hours in the rain. 

Krause had the mies mounted atop his 
head so the wires wouldn’t entangle his 
body, allowing him to dispense with the 
shock mount and tripod and keep his 
hands free. He taped rubber Acoustafoam 
to the mic mounts, taped the mies to the 
headband of his earphones, and put the 
whole thing over a San Francisco Giants 
baseball cap so it wouldn’t slip. Krause 
found the Beyers weren’t as sensitive as 
the Schoeps; they were heavy and a bit 
noisier, but indestructible. These were the 
mies Krause was wearing when the gorilla 
attacked. “That’s a rock and roll mic,” 
Krause laughs. “It takes a lot more than a 
gorilla to destroy them.” 
The latest addition to Krause’s micro¬ 

phone arsenal is a $3,400 Neumann RSM 
190Í-S, a selectable-pattern condenser that 
offers the choice of shotgun, x/y stereo, 
or both. It features two capsules on the 
side and one on the end along with a 
choice of sideband pickup patterns: 0, 6, 
or -6 dB. In x/y stereo, it provides a full 
cardioid or hypercardioid, and the mid¬ 
plus-side (MS) shotgun is very focused. 
Because it’s a condenser mic, the Neu¬ 
mann has humidity problems, but Krause 
finds it to be an excellent piece of equip¬ 
ment and appreciates its range of options, 
including a pistol grip that allows it to be 
either handheld or mounted. Krause puts 
a Rycote windscreen on the Neumann, 
which doesn’t affect the frequency but 
does affect the pickup pattern. 

NAGRA FALLS 
Krause has recorded in many places and 
under a variety of conditions, and the 
2-track, reel-to-reel, Nagra IV-S recorder 
has been his closest companion. It weighs 
25 pounds with tape supply, batteries, and 
mies and is awkward to handle in rough 
terrain, but it has been infallible: it worked 
admirably despite a plunge from a heli¬ 
copter. “It’s one of those heavy-duty pieces 
of field equipment you can always man¬ 
age to fix somehow.” 

Krause has experimented with a Sony 
TCD-D10 R-DAT, but found it unsatisfac¬ 
tory for field work. The R-DAT’s tiny, two-
hour tapes are light and convenient, but 
the R-DAT machines don’t function reli¬ 
ably in humid conditions. Further, in 
places like the mountains of Rwanda, 
where there’s no electricity within thirty 
miles (not even a generator), there would 
have been no way to recharge an R-DAT 
power supply, which lasts less than an 
hour-and-a-half and costs over forty dol¬ 
lars. “If you take an R-DAT in the field, 

’ Both from Computer Music 
Supply, 382 N. Lemon Ave., 

Walnut, CA 91789. We accept 
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Call 800-322-M1D1. 
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• BERNIE KRAUSE 

where will you get it serviced?” Krause 
asks. So he continues to use a custom-
made Nagra preamp, Ampex 457 audio 
tape (at 15 ips), and a Nagra Master noise¬ 
reduction unit. As a backup, Krause some¬ 
times takes a Sony TCD5 cassette recorder. 

CLEANING UP 
Krause’s primary application of process¬ 
ing gear is to eliminate wind and other 
undesirable noise. His most powerful tool 
is a Macintosh Plus computer with Digide-
sign’s Sound Designer graphic sample-edit¬ 
ing software. With creative associate Matt 
Ward, Krause samples his taped sounds 

on an E-mu Emulator II or III, then uses 
Sound Designer to edit out the noise on 
both sides of the signal. 
“Sound Designer is brilliant,” Krause 

enthuses, “I rely on [Digidesign’s] soft¬ 
ware more than any other.” For sequenc¬ 
ing, he uses Mark of the Unicorn’s Per¬ 
former. Krause also uses analog filters 
(equalizers), though he recognizes they 
are limited in their ability to eliminate 
noise. In addition, he puts an Orban ster¬ 
eo synthesizer on the whale sounds to 
give them a sense of space and movement 

For some low-frequency applications, 
especially in his role as an expert audio 

for ST and Amiga Computers 

from Caged Artist 
Bob Melvin 

FX Pack-1 is a collection of high 
quality editors forthe 4 most popu¬ 
lar MIDI digital effects devices 
available: the Lexicon LXP-1, 
Yamaha SPX 90/SPX90-II, Digitech 
DSP-128, and ART Multiverb. 

These superbly designed editors 
allow you to take total advantage 
of the power hidden inside these 
devices. All parameters of each 
device are fully editable and of 
course complete librarian functions 
are also provided. 

With these simple but effective 
Caged Artist style editors you will 
find yourself creating new effects 
you would have never thought 
possible. Features like MIDI Merge, 
Solo, and Rechannelize allow you 
to take full advantage of whatever 
setup your system affords. And 
our often copied Mouse-Play and 

MUSIC SOFTWARE, Inc. 

Parameter-Scoot features make 
editing not only a breeze, but fun 
too. 

These editors run stand-alone or 
are fully Dr.T’s MPE compatible. 
Running in the MPE you will find 
they show off their true power as 
part of your integrated digital work¬ 
station. 

220 Boylston Street, Suite 206, Chestnut Hill, MA 02167, (617)-244-6954 

Caged Artist and Dr.T’s products 
are available at your musical 
instrument or software 
dealer. And you won’t 
believe the price! 

analyst for legal cases (audio forensics), 
Krause uses time-based, lowpass, automat¬ 
ic digital filters. According to Krause, “they 
are designed to eliminate noise, yet leave 
voices intact without changes in timbre, 
intonation, prosody [time/meter patterns], 
or quality.” Their principle of operation 
is adaptive predictive deconvolution. The 
processor identifies constant and noncon¬ 
stant sound impulses. Constant impulses 
represent background noise, and noncon¬ 
stant impulses are the desired signal. It 
predicts, based on almost ten million oper¬ 
ations per second, which impulses will be 
in what category. The filter then reduces 
the level of the constant signal relative to 
the nonconstant. In addition, it can elimi¬ 
nate noise from the desired signal within 
the same frequency band(s). However, 
because their frequency range does not 
exceed 7 kHz, automatic digital filters are 
useful mostly in relatively low-frequency 
applications. 

THE URGE TO MERGE 
On their dance tunes, “Jungle Shoes” and 
“Fish Wrap,” Krause and his partners or¬ 
ganized the sounds in families of orches¬ 
tral-type “instruments.” They also used 
Sound Designer to combine sounds, al-
though most of die sounds on these record¬ 
ings (such as the snapping shrimp hi-hat) 
are pure, sounding the way they do in 
nature. They wanted the fish and walrus 
to make up the percussion tracks, but 
found that their drumfish sound (one of 
a collection of sounds gleaned from old 
U.S. Navy recordings) lacked bottom. The 
solution was to use the drumfish for the 

RECORDINGS 
(Solo or with Paul Beaver) 

Nonesuch Guide to Electronic Music, 

Nonesuch, 1968 

Ragnarök, Limelight, 1969 

In a Wild Sanctuary, Warner Bros., 1969 

Gandharva, Warner Bros., 1971 

All Good Men, Warner Bros., 1973 

Citadels of Mystery, Mobile Fidelity, 1979 

Revised Nonesuch Guide to Electronic 

Music, Nonesuch, 1979 

Equator, The Nature Co., 1986 

Nature. The Nature Co., 1987 

Gentle Ocean, The Nature Co., 1988 

Distant Thunder. The Nature Co., 1988 

Mountain Stream. The Nature Co., 1988 

Morning Songbirds, The Nature Co., 1988 

Summer's Evening, The Nature Co., 1988 

“Fish Wrap"/”Jungle Shoes” 

(CD-3), Rykodisc, 1988. — RC 
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attack of the sound and a sampled lion’s 
roar for the sustain portion of the sample. 

For lead voices, the Krause team lis¬ 
tened to some more melody-oriented 
sounds—a coyote, some whales, and some 
dolphins—but they still couldn’t find the 
right lead line. They decided to use Sound 
Designer to loop together certain dolphin 
sounds and the voice of Humphrey the 
Whale. (Humphrey is the famous Cali¬ 
fornia gray whale who became lost in San 
Francisco Bay and was eventually led to 
safety, partly by Krause playing sampled 
whale sounds.) 

A CORNUCOPIA OF SOUNDS 
Wildlife sounds are not limited to the 
obvious vocalizations; for example, fish 
emit several different varieties of sound. 
Krause explains: “Some make noise with 
their swim bladders, fins, grinding teeth; 
some emit an electrical charge. They have 
remarkable ways of putting out vibrations. 
The motion of swimming, using the tail 
fin, creates a waveform that is picked up 
by all the other creatures around them. If 
a predator, such as a shark, picks up that 
vibration, and it is somehow funny or 
wrong, the predator will go after that fish. 

because it’s in trouble. Snapping shrimp 
sound mostly like bursts of static. They 
are a few inches long, and they snap their 
claws to stun prey with sound pressure. 
Underwater, they put out 200 dB spl. Once 
in a while, it’s quiet, there’s a lull, and you 
hear individual snaps.” That’s when you 
record them. 

WHAT WILL HE THINK OF NEXT? 
After a long hiatus from doing advertising 
spots (he has done over 2,500), Krause re¬ 
cently did a Marine World commercial, al¬ 
though he now has reservations about the 
commercial market and is very selective. 
The next albums he’ll do for The Nature 

Company will be TropicalJungle and Goril¬ 
la. The latter is a result of Krause’s trek in 
Rwanda, as is his latest museum sound 
piece for the California Academy of Sci¬ 
ences, an ambient backdrop for Nick 
Nichols’s photographic exhibit about the 
mountain gorillas. Based on the success 
of “Jungle Shoes,” Rykodisc has picked 
up the option for a new album based 
entirely on biological sounds, to be re¬ 
leased sometime in late summer 1989. 

Other recent projects include eleven 
sound exhibits for the new education cen¬ 

ter at the St. Louis Zoo. One of these is an 
8-channel, holophonic-type sound sculp¬ 
ture, done with octagonal rows of speak¬ 
ers. Whales appear to swim through the 
listener's head, and birds fly over. Krause 
even uses spatial placement to accurately 
portray which birds perch high in the 
trees and which perch lower. But the 
sound that Krause gets a kick from is the 
fly sample he obtained in a trade with 
Leslie Schatz, a crew member on the film 
The Fly II. “We trade sounds like baseball 
cards. You want a gorilla, I’ll trade you for 
a fly!” he laughs. The fly “moves” around 
a 70-foot room, “lands” on someone’s 
shoulder, then flies through the rafters 
and all around the room. 

Next, Krause plans to spend three 
months recording from Costa Rica all the 
way to Alaska, working on land controlled 
by the Nature Conservancy. He expects 
the resulting album, Meridians, to be dis¬ 
tributed by The Nature Company, 750 
Hearst Ave., Berkeley, CA 947 10; tel. (415) 
644-1337. 

Steve Oppenheimer is attempting 
to work a 168-hour week. At press time, the 

experiment has neared, but not attained, success. 
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APPLICATIONS 

GHOST IN THE MACHINE, PART 1 
Hidden deep within your instrument are test routines that can help you diagnose 
problems and may even save you a trip to the repair shop. 

By Mark Davis 

A 
an electronic musical 

instrument technician, authorized by 
several différent manufacturers, I often 
see a synth, drum machine, or other 
MIDI device come in for repair because 
the machine is acting oddly or “locks 
up” after a few moments. In almost all of 
these cases the problem is not hardware, 
but software, and the unit simply re¬ 
quires a software reset and/or reinitial¬ 
ization. Why does this happen? Now and 
then an occasional bit of data ends up in 
the wrong place, or the wrong button 
gets pressed at the wrong time, causing a 
unit to lock up or seemingly lose data. 
For example, I have had several DX7s 
come to my bench with the complaint 
that the pitch wheel or some other con¬ 

troller function quit working. By simply 
saving the voice data to some other 
medium (disk, cartridge, etc.) and run¬ 
ning the DX7’s self-test, I’ve always been 
able to bring the unit back to fully func¬ 
tional status (assuming there’s no real 
hardware problem, like a crushed part 
or cat food stuffed into the works) . 

We’ll begin by covering Yamaha 
equipment, then move on to other man¬ 
ufacturers. But before initiating any of 
these procedures, make sure you follow 
the first rule of electronic musicianship: 

Thou shall back up thy data! 

Several of the following procedures 
will delete all or some of the data that is 
stored in the machine, so save before 
you reinitialize or run any tests. 

YAMAHA DX SERIES 
■ DX7: When you press buttons 16 and 
32 simultaneously and then press the 
Function button, the unit will ask you if 
you want to proceed with the test mode. 
Pressing Yes will begin the tests. To pro¬ 
ceed with each test, the Yes button will 
increment to the next test; No will de¬ 
crement. Note that some of the tests re¬ 
quire a RAM cartridge or the perform¬ 
ance pedals; the Yes button can skip 
those tests for which you may not have 
the necessary hardware. Voice data 
should not be affected. 
■ DX7II: Only those models with soft¬ 
ware Version 1.6 and later possess the 
test procedures for this unit. To check 
your DX7II’s version, press voice but¬ 
tons 16 and 32 simultaneously while 
holding down the Edit button. While 
you are pressing these, the display will 
show the software revision number. If 
it’s less than 1.6, the synth will return to 
the mode it was in prior to checking the 
software revision, since there is no self¬ 
test procedure. If you have version 1.6 or 
above, you will be queried whether or 
not you want to continue. The first of a 
long series of tests will check the RAM, 
initializing all Performance, Voice A, 
Voice B, and System Setup memory and 
causing a loss of all data (remember, 
back up first) . If the RAM is good, press 
the Yes button again to proceed to the 
battery check test. At this point, you can 
power the unit down and reload your 
Voice and Performance data. The re¬ 
mainder of the tests are of little use to 
the consumer. 
■ DX7 with E! board: This upgrade can be 
confusing to the operator, and it is even 
more so to someone who has used a 
DX7 but not seen an E! board menu. It 
is very important to know what you’re 
doing; otherwise, it may seem that the 
unit is operating erratically or not at all. 
The following set of procedures will 

completely reinitialize a DX7 with an E! 
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board. If you don’t want to clear the 
Voice banks, skip sections A and B. 

A. Choose a RAM bank. 
1. Press Internal Memory Select; 
2. Move the data entry slider to 

choose a bank number; 
3. Choose a voice to activate that 

bank. 

B. Erase that bank. Press: 
1. The Function button; 
2. The Operator Select button twice; 
3. Button 19 three times (answer Yes 

to Bank Erase). 
Remember to do the above steps to all voice 

banks. 

C To initialize without erasing voices, do 
the above procedure, but answer Yes 
only to Patch Map Erase and Keyboard 
Preset Erase. (Button 19 toggles be¬ 
tween three parameters while in the 
Function/Operator mode: Bank, Patch 
Map, and Keyboard Preset Erase.) 

D. Enter the Function Page to clear and 
set the global function data. Note that 
some buttons have more than one func¬ 
tion, so to set each parameter for these 
buttons, simply press the button repeat¬ 
edly until the screen displays the proper 
function. Press: 

1. The Function button; 
2, Button 2 (set to Poly); 
3. Button 3 (set pitch bend range to 

12); 
4. Button 4 (set pitch bend step to 0) ; 
5. Button 5 (set portamento mode to 

Retain); 
6. Button 6 (set port/gliss to off); 
7. Button 7 (set portamento time to 

0); 
8. Button 8 (MIDI volume=7, DX 

volume=7); 
9. Button 9 (aux patch=000, main 

patch=000); 
10. Button 10 (MIDI curve=Linl, DX 

curve=Linl); 
II. Button 11 (MIDI high=127, MIDI 

low=16, DXhigh=127, DX 
low=000); 

12. Button 12 (MIDI shift=000, DX 
shift=OOO); 

13. Button 13 (keymode=norm, ran= 
dom detune=0); 

14. Button 14 (MIDI transpose=00, 
timbre=63); 

15. Button 15 (MIDI high=127, MIDI 
low=000, DX high=127, DX 
low=000); 

16. Button 16 (MIDI outchannel=01). 

E. Now clear the other miscellaneous 
registers. Press: 

1. The Operator Select button; 
2. Button 7 (cont=off, seq=off, 

key=off) ; 
3. The Operator Select button three 

times; 
4. Button 13 (set the LED brightness 

to a comfortable level) . Your 
Eiquipped DX7 should now be 
properly initialized. 

■ DX21/21: Enter test mode by pressing 
voice buttons 1 and 2 while turning on 
the power. This will display the ROM 
version and date. Before proceeding to 
the next test, make the following con¬ 
nections: cassette out to the input of an 
amp, the amp out to the cassette in (set 
for 10 dB gain), and connect MIDI in to 
MIDI out. Pressing the Yes button will 
begin the RAM, MIDI, and I/O test. A 
missing or bad connection will cause an 
error message. You can reboot at this 
point; RAM will be initialized. 
■ DX1 1: Press and hold the Edit switch 
and press voice switches 16 and 32, then 
press Yes to initiate the RAM check. If 
the RAM check is okay, you can power 
down and start with the reinitialized 
voice-edit buffer, controllers, and per¬ 
formance parameters. 

YAMAHA TX SERIES 
■ TX2/816: Press and hold the three 
TF1 switches while powering up. Press 
the Yes/+1 switch three times to access 
the RAM check test; a green light indi¬ 
cates “okay." Power down to exit the test. 
No voice data should be affected. 
■ TX81Z: Press and hold the Master Vol¬ 
ume (left) and Cursor buttons while 
powering up. Then press the Inc (yes) 
button to initialize the MIDI parameters 
and load RAM with factory preset Voices 
and Performance setups. Power down to 
start fresh. 
■ TX802: Press and hold buttons 8 and 9 
while powering up, then press the Enter 
switch. Next, increment through the test 
numbers to test 56 and press and hold 
Enter, then +1. This will initialize the 
system memory buffers. Power down to 
restart. 
■ TXT: Press and hold Data Yes and 
Mode switches while powering up, then 
press Yes to run through a few simple 
tests. This will initialize the unit, leaving 
all the voice data intact. 
■ FB-01: Press and hold Sys Setup, Inst 
Select, and Data Entry No while power¬ 
ing up, then increment voice to initial-

Twelve 

Cakewalk 2.0 
IBM sequencer power! 

P.O. Box 226 
Watertown, MA 02272 

Cakewalk gives you the high-
powered tools to work fast and 
produce great music. Easy to 
learn and use, Cakewalk makes 
the most of every note you play. 

And at T\velve Tone Systems, we 
believe in making high-power 
software as affordable as 
possible. 

Cakewalk has all the important 
features its overpriced competi¬ 
tors do. Plus, new in Release 2.0 
are features some of them don’t 
have: a built-in Sysx librarian, 
Undo command, SMPTE time 
displays, comments notepad, 
auto-advance step-entry, piano¬ 
roll notation, and 
much more! 

Our Cakewalk 
LIVE! companion lets 

you build playlists for live 
performance, with no loading 
delays between songs. As one 
song plays, the next is loaded 
concurrently! 

Our Sequencing Solution Systems 
include Cakewalk and an MPU-
401 compatible interface, at a 
very affordable price. 

Clip this ad or call toll-free to 
order today! Free literature and 
$10 demo disks are available. 
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FIBER OPTIC 
MIDI EXTENDER 

General MIDI™ 
9430 E Golf Links Rd, Suite 106 

Tucson, AZ 85730 
(602) 884-3501 

MIDI FOX™ 
■ Fiber Optics for Crystal 

Clarity at Light Speed 
■ Extends MIDI 50, 100, 150ft 
■ Link Status Lights 
■ Rugged, Compact, Easy to 
Use and Install 

■ Prices: $395, $495, $595 

WANT MORE 

INFO? 
For FREE 

information on 

products advertised 

in this issue, use 

EM's New Reader 

Service cards on 

page 98. 

• GHOST 

ize the factory setup. If you have custom 
voices in RAM, they will be lost. 

YAMAHA RX SERIES 
■ RX15: Powering up initializes this unit 
without affecting data. Consult your 
owner’s manual for clearing pattern and 
song data. This is sometimes required to 
eliminate bad data that may affect the 
performance of the unit. 
■ RX1 1: Press and hold the Tempo and 
Stop/Continue switches while powering 
up. The RAM will automatically be 
checked upon starting this test. Note 
that all data will be lost. You may then 
power down to start fresh, or continue 
to play with the rest of the tests. 
■ RX21: Press and hold the 3 and Stop/ 
Continue switches while powering up. 
This will check ROM, RAM, and the 
LCD (display). All data will be lost. 
Power down to start fresh. 
■ RX5: Press and hold the 7 and 9 
switches while powering up, then press 
the +1/Yes switch. This will begin the 
test procedure with a system ROM and 
RAM check. If you want simply to reini¬ 
tialize the RAM, press 1, 8, and then 
Start to jump directly to that point. 
Then press +1/Yes to initialize RAM to 
factory preset data. The unit will then 
return to normal operation. 
■ RX7: This uses the same procedure as 
the RX5. 

YAMAHA QX SERIES 
■ QX3 and QX7: These units do not re¬ 
tain RAM data, so they automatically re¬ 
initialize on power off. 
■ QX5: Press and hold Shift, Display, and 
F2 while powering up. Pressing Start ini¬ 
tializes the RAM and returns the unit to 
normal operating mode. Data will be 
lost. 
■ QX21: With power on, press B, Reset, 
TRI, and Start together. Increment to 
test 23 by pressing the Data +1 switch 
several times. Press the Track 2, Data +1, 
and Stop switches together to initialize 
the memory. Power down to start fresh. 
Now that we’ve covered resets and ini¬ 

tializations for most Yamaha synths and 
drum machines, let’s move on to reini¬ 
tializing units from Kawai, Korg, and 
Ensoniq. Not all devices will have a reset 
or initialization procedure; most se¬ 
quencers and samplers, for instance, are 
reset when turned on (as are several 
analog synths). Always remember to 
back up your data before initializing 
(this can’t be stressed enough). 

KAWAI INSTRUMENTS 
■ KI: While holding down the System 
button, turn on the power. This will re¬ 
set all of the voices to factory standard. 
■ K3: While holding the first three keys 
(C, C#, D), turn on the power. This re¬ 
sets all of the voices to factory standard. 
■ K3m: While holding the first three pa¬ 
rameter buttons (1,2, and 3), turn on 
the power. As with the K3, this will reset 
all of the voices to factory standard. 
■ K5 and K5m: There are no reset func¬ 
tions available for either unit. 
■ M-8000: Pressing and holding button 
9 while powering up will reset this unit 
to the factory settings. 
■ MK-10/20: While holding the two left¬ 
most black keys, turn the power on. This 
resets the factory settings and clears out 
the sequencer. 
■ Q80: Hold the red Select button while 
turning on the power to reset the factory 
sequences and parameters. 
■ /i-50. This unit, like the R-100, has two 
levels of reset. The “soft” reset leaves the 
user’s data intact and resets the parame¬ 
ters only; the “hard” reset reinstalls all 
the factory data. To initiate a soft reset, 
hold the Erase button and turn on the 
power. To initiate a hard reset, with the 
power already on, hold the Accent but¬ 
ton and press Erase. The display window 
will query, “Erase All?” Now press the 
Enter button. The display window will 
then ask, “Sure?” Press the Enter button 
again to completely reinitialize the unit. 
■ R-100: The soft reset procedure is the 
same as the R-50. To initiate a hard re¬ 
set, with the power already on, hold the 
lower half of the first function button 
and press Erase. Press the Enter button 
twice to reinstall all the factory data. 

KORG INSTRUMENTS 
■ Ml: Press and hold the two top left¬ 
most buttons and turn on the power. 
This will completely reset the unit, eras¬ 
ing all sequence data and voices. The 
only way to restore the factory data is 
with the factory cards or via a computer 
system-exclusive transfer. 
■ DSS-1: Press and hold the Data Entry 
up and down switches while powering 
up. In one or two seconds, the display 
will indicate that you are in test mode 
and will show the ROM version number. 
Then you will be queried whether you 
want to continue with the floppy disk 
drive test. If you press Yes at this point, 
you will need to have a blank, formatted 
disk in the drive to continue. If you press 
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No, you will go right to the RAM test. 
Pressing Yes for the RAM check will 
cause the CPU to write zeros to the RAM 
and then read them back. If all is okay, 
you’ll be able to follow the few remain¬ 
ing instructions to complete the self-test. 
■ DSM-1: Holding both Cursor buttons 
while powering up will cause the LCD to 
display the test-mode message, the ROM 
version number, and a function selec¬ 
tion choice of 01 through 17. To start a 
particular test, you can enter the num¬ 
ber (01 through 17), then press the Yes 
button. Here is a listing of what each 
function tests: 

01 Switches and LEDs; 
02 Footswitch (footswitch required); 
03 LCD; 
04 LCD; 
05 Data entry encoder (rotary dial); 
06 Input level indicator; 
07 Individual output levels; (These 

last two tests require a knowledge 
of audio test equipment, and I re¬ 
commend that these tests be left 
to a technician.) 

08 MIDI ports (plug a MIDI cable 
from MIDI in to MIDI out); 

09 There is no test 09. 
10 Disk drive (requires a blank, 

formatted disk); 
11 RAM. 
Tests 12-17 are specifically for techni¬ 

cians, not for consumer use. 
■ DW-8000: To display the ROM version 
number and reset the CPU alone, press 
buttons 1 and 2 while powering up. This 
will also set the write-protect attribute 
on versions 07 and later. To wipe out all 
voice data and clear the RAM, press but¬ 
tons 5 and 8 while powering up. Remem¬ 
ber to back up your data before you do 
this, as the synth will no longer make any 
sound until new voices are reinstalled. 
■ DDD-1: Pressing and holding the Yes 
(+1) and No (-1) buttons while power¬ 
ing up will reset this unit to factory in¬ 
stalled data, erasing everything input by 
the user. Remember to save your data. 
■ SQD-8: With no disk in the unit, press 
the Measure Memory button while pow¬ 
ering up. You must hold the Measure 
Memory button until the unit buzzes 
before the unit enters its check mode. 
This will test the RAM; if good, the 
Tempo LED will turn green. 

ENSONIQ INSTRUMENTS 
■ ESQ-1 and SQ80: With the power al¬ 
ready on, hold down the Record button 
and press the top left “soft" button. The 
LCD will ask, “Erase All Memory and Re¬ 
initialize?" Press Yes to do so. The ROM 
version number will appear and initiali¬ 
zation will be complete. ROM versions 
2.3 and higher will automatically reload 
the factory sounds and erase all se¬ 
quencer data. Press any button to con¬ 
tinue. 
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“¡BASS 
Pro Midi Bass to create and store 
your own presets. With program¬ 
mable zones and separate accent 
sounds, four sounds are always per¬ 
formance ready-each with its own 
settings for loudness, filter, decay, 
release and accent crossover. Pro 
Midi Bass accepts Midi patch 

Send for this new demo 
cassette and hear the entire 
library of sounds available 

for the Professional 
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here, like P-bass,

Jazz Bass, Rickenbacker, and more. 
All the new synth basses are here 
too. You’ll hear dozens of great bass 
sounds, from the upright acoustic to 
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All of the sounds in our Alter-
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nate Sound Library are multi-sample 
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APPLICATIONS 

HANDLING MPU-401 INTERRUPTS 
WITH TURBO PASCAL 

You too can write custom routines for an IBM/MPU-401 combination; but first we 
need to interrupt you with some practical tips. 

By William Millar 

M ■ ■■any of us who own an 
IBM computer and Roland MPU-401 
MIDI interface (or compatible) would 
like to be able to write our own pro¬ 
grams to do those small, special jobs that 
a commercial program can’t do, or 
doesn’t do to our satisfaction. To write 
one of these programs, though, we must 
know how the computer and the inter¬ 
face “talk" to one another. 
The computer (CPU) and the inter¬ 

face (MPU) talk to each other by using a 
CPU port, which looks like a memory 
location, except it has the special pur¬ 
pose of sending and receiving, rather 
than storing, data. There are 65,536 
ports on the CPU, and each one can 
both send and receive data. The MPU 
uses two ports. The first, called the 
status/command port, is port number 817 
($331 in hexadecimal notation). The 
second, called the data port, is port 
number 816 ($330 hex). If the CPU 
reads the stat/com port, it will receive a 
byte giving the status of the MPU. If the 
CPU writes to the stat/com port, it will 
give the MPU a command. If the CPU 
reads the data port, it will receive a data 
byte, if one is available; if the CPU writes 

to the data port, it will send a data byte, 
if the MPU is ready to receive one. 
When the CPU sends a data byte to 

the MPU, the CPU must read the MPU’s 
status and wait for the MPU to signal 
that it is ready to receive a byte. Then 
the CPU writes the byte to the data port. 
When the MPU wants to send a byte to 
the CPU, things get a little more compli¬ 
cated. 

POLLING vi. INTERRUPTING 
There are two ways for the CPU to get a 
data byte from the MPU. The first way, 
polling, is the simplest to program. Here, 
the CPU simply monitors the MPU stat 
port and waits for the MPU to signal that 
it has a data byte for the CPU to read. 
The drawback to this method is that if 
you want the computer to do anything 
else, the CPU can’t monitor the MPU 
during the time it takes to do that other 
operation and may therefore miss an 
incoming data byte. This could be a dis¬ 
aster for most MIDI programs, especially 
a patch librarian. 
The second method is interrupting the 

CPU. When the MPU has a data byte 
ready for the CPU, it sends an interrupt 
signal to the CPU. The CPU stops what 
it’s doing, gets the data byte from the 
data port, puts the data byte into a 
buffer someplace in memory, and re¬ 
sumes the job it was doing when it was 
interrupted. This method will not miss 
an incoming data byte, but is harder to 
program than the polling method. But 
don’t worry; the rest of this article is 
about the programming involved in set¬ 
ting up this interrupt. 

HARDWARE INTERRUPTS 
The MPU interface is a piece of hard¬ 
ware. When a piece of hardware sends 
an interrupt signal to the CPU, the inter¬ 
rupt is called a hardware interrupt, which 
differs from a software interrupt. Unfortu¬ 

nately, hardware interrupts do not go 
directly to the CPU. They go to another 
chip in the computer system called the 
Peripheral Interrupt Controller (PIC). 
This chip arbitrates which pieces of 
hardware will be allowed to interrupt 
the CPU. 

Let’s list the things that happen when 
a data byte enters the MPU MIDI in 
port. 

1. The MPU receives a MIDI data byte. 
2. The MPU sends an interrupt signal 

to the PIC. 
3. The PIC sends an interrupt signal to 

the CPU. 
4. The CPU gets the MIDI data byte 
from the MPU and stores it. 

5. The CPU performs the operations 
the peripheral requires and sends 
an interrupt acknowledge signal to 
the PIC, not to the peripheral. 

THE PIC CHIP 
A significant part of the program tells 
the PIC to send the MPU’s interrupt sig¬ 
nal to the CPU. This is not difficult to 
do, but there are some tricky aspects, as 
the PIC chip controls all the hardware, 
including the disk drives and keyboard. 
If you program the PIC chip improperly, 
the computer may stop listening to the 
keyboard, and then you’ve lost control 
of the computer. 
The first 1,024 bytes of CPU memory 

are reserved for the interrupt vector table. 
The CPU can handle 256 different inter¬ 
rupts. The first eight interrupts are re¬ 
served for the operating system (MS/ 
PC-DOS) . The second set of eight inter¬ 
rupts (numbers 8 to 15) are the hard¬ 
ware interrupts. The remaining inter¬ 
rupts are software interrupts. Each inter¬ 
rupt vector takes four bytes of memory 
to store; there are 256 interrupts, so the 
table takes 1,024 bytes of memory. An 
interrupt vector tells the CPU the start¬ 
ing address of the routine it must exe-
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MUSIC SOFTWARE 

copied, or deleted, 
it is the most 
intelligent music 

The Copyist is the score-editing, 
transcription, and printing program 
of choice for over 3,000 musicians. 
Atari, Amiga, and IBM versions all 
support both the mouse and the com¬ 
puter keyboard for fast, flexible input. 
Place notes, text, symbols, and lines 
wherever you desire . Each can be 
separately mow 

The Coi 

anip°^ur

transcription 
program 
available 
today. It 
automati¬ 
cally and 
accurately 
transcribes data from most popular 
sequencers in treble, bass, alto, and 
percussion clefs. Copyist converts 
any of the supported formats to any 
other and it also supports standard 
MIDI files. 

Copyist comes in three levels 
to match your needs and budget; 
Apprentice, Professional, and DTP. 
All versions on all computers are 
file-compatible and upgradable. 
Each level includes a full complement 
of musical symbols; Treble, Bass, 
Alto, Tenor, Soprano, and Percussion 
clefs; guitar chord grids (sizable for 
guitar or lute); and 16 stave capability. 
The Copyist contains all of the 

tools necessary to allow you to com¬ 
municate your most complex musi¬ 
cal idea and to sculpt your score in 
an extremely personal manner. 

Standard Features 
Slanted or horizontal beaming 
Smooth slurs and ties 
Smooth dynamics, and beams 
4-point adjustment of slurs 
Read-in pages from other scores 
User-defined “clipboard" (Atari) 
User-defined Macros 

(Atari, Amiga) 
All key & time signatures 

supported 
Note placement anywhere 

desired 
Place, move, and edit text 
anywhere on page 

Use 6 different styles of text per 
page (dependent on printer). 

Cut, copy, paste, and move 
functions are via easy range 
highlight editing (Atari and 
Amiga versions only). 

Insert and delete notes, rests, 
symbols, text, bars, and pages, 
independently quantize timing 
and duration, each track 
separately, and 4 sections 
of individual tracks. 

Map any track to any stave. 
Extensive fully indexed manual 
Sequencers supported include: 
KCS and MRS (ST/Amiga) 
SMUS (Amiga) 
Steinberg Pro 24 (Atari ST) 
Texture (IBM) 
Sequencer Plus all (IBM) 
Mastertracks (IBM) 
Cakewalk (IBM) 
48-track PC (IBM) 
Standard MIDI files 

Standard printers supported: 
Epson FX 
HP Deskjet 
HP Inkjet 

Apprentice contains all 
standard features and 
allows 5 pages per score. 

Professional contains all 
standard features plus: 

Score length is 50 pages 
Printer support: 

Atari laser printer 
HP Laserjet Plus 
HP Plotters (ST and IBM) 

User-editable Macros 
Symbol editor 
Part generator 
Scores to sequencer formats 

utility. 
DTP contains all Apprentice and 

Professional features plus: 
Score length is 100 pages 
Imagen Ultrascript support 
Postscript printer support 
Includes Adobe Sonata 
music fonts 

Utility to convert files to TIFF 
and EPS formats. 

) Dr.T’s 
MUSIC SOFTWARE 

I 220 Boylston Street 

I
 Chestnut Hill, MA. 02167 
I U.S.A. 

(617) 244-6954 
I) FAX (617) 244-5243 
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Macintosh sequencer 
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» and more! for only 

($149) ^ 
Call or write for free demo disk! 

gateway Software 
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cute when it receives an interrupt signal 
for a particular interrupt number. 
The PIC can handle eight peripher¬ 

als. It has eight incoming interrupt re¬ 
questwires, or lines. These IRQ lines are 
numbered 0 to 7. These eight lines are 
“mapped” to the CPU’s interrupt num¬ 
bers 8 to 15. So, PIC IRQ0 is the same as 
CPU interrupt 8. The MPU connects to 
the PIC IRQ2 line, which is the same as 
the CPU’s interrupt 10. Thus, when the 
MPU sends an interrupt to the PIC via 
1RQ2, the interrupt will be sent to the 
CPU and the CPU will execute a routine 
whose starting address is stored in the 
interrupt vector table at position 10. 
Our mission, should we decide to ac¬ 

cept it, will be to place the starting ad¬ 
dress of our MPU interrupt handler in 
the interrupt vector table at interrupt 
number 10 and tell the PIC that inter¬ 
rupts entering IRQ2 must be sent to the 
CPU. This must be done without mess¬ 
ing up any of the other interrupt-han¬ 
dling routines. 
The PIC has an interrupt mask regis¬ 

ter that tells it which of the IRQ lines will 
be permitted to interrupt the CPU. This 
mask register is “connected" to the CPU 
via port $21. Each bit in this register 
corresponds to an IRQ line. To enable 
an IRQ line, put a 0 in the correspond¬ 
ing bit in the mask register. So, to enable 
the MPU interrupts, we must put a 0 in 
the number 2 bit of the PIC’s interrupt 
mask register. 
There is a strict procedure for doing 

this. First we must turn off the CPU’s 
interrupts. This tells the CPU that it is to 
ignore all interrupts. Then we read the 
PIC mask register. Set the third (bit 
number 2) bit to 0 by ANDing it with 
$FB, then write this new value back into 
the PIC mask register. Finally, turn the 
CPU interrupts back on. 
Now, when the MPU gets a byte from 

the MIDI line, it will send an interrupt 
signal to the PIC, and the PIC will signal 
the CPU that it must execute the routine 
whose starting address is located at inter¬ 
rupt 10. 

But wait a minute; interrupt vector 10 
must point to our routine. How do we 
put the starting address of that routine 
into the interrupt table? Well, it’s not 
difficult with Turbo Pascal 4.0. Turbo 
has two handy little procedures that will 
install this vector for us, GetIntVec() 
and SetIntVec(). 

First we use GetIntVec() to get the 
currently stored vector and put this 

INTELLIGENT MODE VS. 
DUMB MODE 

The MPU has two 

operating modes. The intelligent 

mode, which keeps track of MIDI 

system timing while the CPU takes 

care of other matters, is used for 

sequencing programs. The UART 

mode, sometimes called dumb 

mode, makes the MPU operate like a 

simple serial interface, such as the 

RS-232 interface used in computer 

communications. If you plan to write 

your own sequencing program, you 

probably will be using the intelligent 

mode, and your programming 

abilities are such that you don't need 

to read this article. 

The UART mode sends to the CPU whatever 

data comes in from the MIDI line 

and, conversely, puts on the MIDI 

line whatever data byte the CPU 

sends. The MPU powers up in the 

intelligent mode. To put the MPU 

into the UART mode, you must send 

a command to the MPU through the 

stat/com port. 

value in temporary storage. Then we use 
SetIntVec() to put the starting address 
of our routine in the table, and we’re 
done. When the program ends, we put 
the old value back into the table and 
turn the PIC IRQ2 line off by placing a 1 
in the mask’s bit number 2 position. 

So, the sequence of events to install 
the MPU interrupt handler is: 

1. Read and store interrupt 10. 
2. Install the MPU handler address 

into interrupt 10. 
3. Disable the CPU interrupts. 
4. Read the PIC interrupt mask regis¬ 

ter (port $21). 
5. AND this value with $FB. 
6. Write the new value into the PIC 
mask register (port $21). 

7. Enable the CPU interrupts. 
When the program ends, we must 

undo all this. The steps are: 
1. Disable the CPU interrupts. 
2. Read the PIC interrupt mask. 
3. OR this value with $04. 
4. Write the new value back into the 

PIC interrupt mask. 
5. Enable the CPU interrupts. 
6. Write the old, number 10 interrupt 

vector back into the interrupt table. 
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THE MPU INTERRUPT HANDLER 
The interrupt handler is the toughest 
part of the program to write. Each pro¬ 
gram must have its own custom-written 
interrupt handler, because the job the 
handler must do is different for each ap¬ 
plication. The hardest handler to write 
is for a sequencing program; the han¬ 
dler used in the MIDIMON.PAS pro 
gram included with this article is the 
easiest kind to write. This interrupt sim¬ 
ply takes the incoming MIDI data byte 
and puts it into an incoming data buffer, 
where it will be read by another part of 
the program later on. Every time a byte 
enters the MIDI port, the byte is simply 
put into the buffer, and a position 
pointer is incremented. The kind of 
buffer we are using here is called a circu¬ 
lar queue, because when the pointer 

reaches the end of the buffer memory, it 
is reset back to the start. When the 
buffer is read, another position pointer 
is incremented. If these two position 
pointers are equal, there is no data in 
the buffer. It is important to make the 
buffer at least twice the size of the ex¬ 
pected incoming data dump, because it 
is possible for the incoming pointer to 
“catch up” to the outgoing pointer. If 
this happens, older data that has not 
been read yet will be lost. 

THE MIDI LINE MONITOR PROGRAM 
Let’s look at the program listing and 
discuss the more important procedures. 
The first five procedures are called inline 
procedures; these are short, machine lan¬ 
guage operations that must be used in 
other procedures and should be execut¬ 

ed rapidly. This kind of procedure is de¬ 
scribed in the Turbo Pascal manual on 
page 268. Enable_MPU_interrupts 
reads the PIC mask, sets bit 2 to 0, and 
writes the mask back into the register. 
Disable_MPU_interrupts writes a 1 in 
bit 2 of the PIC interrupt mask. 
Ack_int_to_PIC sends the interrupt ac¬ 
knowledge signal to the PIC chip. The 
next procedure is the interrupt handler. 
The interrupt handler disables the 

MPU interrupts, then enters a while 
loop, which checks the MPU stat port 
and reads all available data from the 
port. The data byte is stored in the in¬ 
coming data buffer. The variable 
buffer_head points to the array location 
where the next byte is to be stored; when 
a byte is put there, buffer_head must be 
incremented. Check to see if the value 

MIDI Line Monitor 
Language: Turbo Pascal 4.0 
Hardware: IBM PC or Clone, 

MPU-401 MIDI inteface. 
- } 

Program MIDI_Line_Monitor ; 

USES dos, crt; 

CONST 
hexdigits : String! 16] 

= '0123456789ABCDEF '; 
spc = ' '; 
esc = M27; 
MPU_reset = $ff; 
MPU_UART_mode = $3f; 
MPU.ack = $fe; 
MPU.dataport = $330; 
MPU_statport = $331; 
MPU_comport = $331; 
MPU_data_avai lable _mask = $80; 
MPU_data_ready_jDask = $40; 
MPU.interrupt.number = 10; 
buffer_start = 1; 
buffer_end = 128; 

TYPE 
hexbytestring = STRING[2]; 
MPU_comdata_send_buffer 
s ARRAY! 1••128 ] OF Byte; 
data_buffer = array[ buffer_start .. 

buffer_end ] of byte; 

VAR 
MPU_indata_buffer : data_buffer; 
MPU_in_UART_mode : Boolean; 
buffer_head , 
buffer_tail : Word; 
old_int_vec : Pointer; 

PROCEDURE disable_CPU_interrupts ; 
INLINE! $fa ); { CLI } 

PROCEDURE enable_CPU_interrupts ; 
INLINE! $fb ); { STI } 

PROCEDURE dieable MPU.interrupts ; 
INLI NE ($fa/$ba/$2 l/$00/ 
$ec/$0c/$04/$ee/$fb); 

PROCEDURE enable_MPU_interrupts ; 
INLINE! $fa/$ba/$21/$00/ 
$ec/$24/$fb/$ee/$fb); 

PROCEDURE ack_int_to_PIC ; 
INLINE! $ba/$20/$00/$b0/$20/ 
$ee ) ; 

PROCEDURE MPU_interrupt_handler ; 
INTERRUPT; 
BEGIN 

dieable_MPU_interrupts ; 
WHILE (( Port! MPU_statport ] AND 

MPU_data_available_mask ) = 0 ) DO 
BEGIN 

MPU_indata_buffer[ 
buffer_head ] : = 

Port! MPU_dataport ]; 
If ( buffer_head < buffer_end ) 
THEN Inc! buffer_head ) 
ELSE buffer_head := 

buffer_start 
END; 

enable_MPU_interrupts ; 
ack_int_to_PIC 

END; 

PROCEDURE install_MPU401; 
BEGIN 

buffer_head : = buffer_start ; 
buffer_tail := buffer_start ; 
GetlntVec! MPU_interrupt-number , 

old_int_vec ); 
SetlntVec! MPU_interrupt_number , 

®MPU_interrupt_handler ); 
enable_MPU_interrupts ; 
MPU_in_UART_mode := False 

END; 

PROCEDURE uninstall_MPU401 ; 
BEGIN 
disable_MPU_interrupts ; 
SetlntVec! MPU_interrupt_number , 
old_int_vec ) 

END; 

FUNCTION get_data_from_MPU( VAR data : 
Byte ) : Boolean; 

VAR 
valid : boolean; 

BEGIN 
disable_MPU_interrupts ; 
valid := (buffer_head< >buffer_tail) ; 
enable_MPU_interrupts ; 
IF ( valid ) then 
begin 

data := MPU_indata_buffer! 
buffer_tail ]; 

if ( buffer_tail < buffer_end ) 

THEN Inc! buffer_tail ) 
ELSE buffer_tail := buffer_start 

end ; 
get_data_from_MPU := valid 

END; 

PROCEDURE send_command_to_MPU( 
command : Byte ); 

VAR 
data : Byte; 

BEGIN 
REPEAT 
UNTIL (( Port! MPU_statport ] AND 

MPU_data_ready_mask ) = 0 ) ; 
disable_MPU_interrupts ; 
Port! MPU_comport ] := command; 
IF ( command = MPU_reset ) 
AND ( MPU_in_UART_mode ) 
THEN MPU_in_UART_mode := False 
ELSE REPEAT 

REPEAT 
UNTIL (( Port! MPU_statport ] 
and MPU_data_available_mask ) 
= 0 ); 

data := Port! MPU_dataport ]; 
IF ( data <> MPU_ack ) THEN 
BEGIN 

MPU_indata_buffer! 
buffer-head ] := data; 
If ( buffer-head < 

buffer_end ) 
THEN Inc! buffer_head) 
ELSE buffer_head := 

buffer_start 
END 

UNTIL ( data = MPU.ack ); 
IF ( command = MPU_UART_mode ) 
THEN MPU_in_UART_mode := True; 

enable_MPU_interrupts 
END; 

FUNCTION by te2hex( n: by te ): hexbytestring ; 
VAR 

hinib, 
lonib : Byte; 

BEGIN 
hinib := ( n AND $f0 ) shr 4; 
lonib := n AND $0f ; 
byte2hex := hexdigits! hinib + 1 ] ♦ 

hexdigits! lonib + 1 ] 
END; 

PROCEDURE writebyte! s2 :hexbytestr ing ); 
BEGIN 

Write! spc, s2, spc ) 
END; 

PROCEDURE main_8creen; 
VAR 
midibyte : Byte; 
ch : Char; 

BEGIN 
Clrecr ; 
WriteLn! MIDI Line Monitor -- , 

Version 1.0' ); 
WriteLn! Press Esc to Exit. ); 
WriteLn ; 
WriteLn! Incoming MIDI Data: ); 
WriteLn! '- . 

•- );
Window! 1, 6, 80, 25 ); 
install_MPU401 ; 
8end_command_to_MPU( MPU_UART_mode ); 
REPEAT 

IF ( get_data_from_mpu( midibyte )) 
THEN writebyte! byte2hex( 

midibyte )); 
IF ( KeyPressed ) THEN 

ch : = ReadKey 
UNTIL ( ch = esc ); 
Bend_command_to_MPU( MPU.reeet ); 
uninstall_MPU401 ; 
Window! 1, 1, 80, 25); 
clrscr 

END; 

BEGIN 
Main_8creen 

END. 
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of buffer_head is less than the end of the 
buffer. If it is, increment buffer_head; if 
not, set buffer_head to the start of the 
buffer. Lastly, enable the MPU inter¬ 
rupts again and send the interrupt ac¬ 
knowledge signal to the PIC chip. 
The install_MPU401 procedure ini¬ 

tializes the buffer_head and buffer_tail 
variables. It stores the old interrupt 10 
vector and installs the starting address of 
the handler. Then it turns the MPU 
interrupts on. 
The uninstall_MPU401 procedure 

turns off the MPU interrupts and re¬ 
stores the old value of the interrupt 10 
vector. 
The function get_data_from_MPU 

returns two values. The first is the value 
of the function itself, which is a Boolean 
function so it returns either true or false. 
If the function is true, then the second 
value is returned, and the data byte in 
the variable “data” is a valid data byte. If 
the function is false, the value of “data” 
is the same as the last time the function 
was called. Notice the variable called 
buffer_tail. This variable points to the 
position of the data byte to be read next. 
If buffer_head is not equal to 
buffer_tail, then there is data in the in¬ 
coming data buffer. The data is read, 
and then buffer_tail is incremented the 
same way that buffer_head is incre¬ 
mented by the interrupt handler. 
The procedure to send a command to 

the MPU is a little complicated, due to 
the way the MPU operates in its in¬ 
telligent and UART modes. When the 
MPU receives a command in its in¬ 
telligent mode, it sends a command-
received acknowledgment back to the 
computer. If the MPU is in its UART 
mode, as it is in the present example, 
the only command the MPU will listen 
to is the reset command, and it will not 
return the acknowledge signal. This 
means that we must keep track of 
whether the MPU is in its intelligent or 
UART modes, or the computer may 
hang up while waiting for an acknowl¬ 
edgment that will never come. 
The procedure first waits for the MPU 

status to say that the MPU is ready to 
receive a command. This is the repeat-
until loop at the beginning of the proce¬ 
dure. A while loop will work as well. The 
MPU interrupts are disabled. If the 
command being sent is the reset com¬ 
mand, and the MPU is in its UART 
mode, do not wait for an acknowledge 
signal, because the MPU will not send 
one. Sending the reset command in the 
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The code provides 

a start at writing 

programs that 

can do special 

MIDI jobs. 

UART mode will switch the MPU back 
into its intelligent mode. 

If the MPU is intelligent, we must wait 
for the acknowledge signal. However, 
the MPU may not send the acknowledge 
right away; it might first send a data byte 
that is pending and then send the ac¬ 
knowledge. Thus, the routine that 
checks the acknowledge signal must 
store any other incoming byte in the 
incoming data buffer the same way the 
interrupt handler would store that byte. 
Finally, if the command sent is the 
UART mode command, set the UART 
mode to “true,” so the procedure can act 
appropriately the next time it is called, 
and turn the MPU interrupts back on. 

IMPROVEMENTS AND EXPANSIONS 
Because of space limitations, the Pascal 
code presented here is not ideal. The 
code to handle the MPU-401 should be 
in a separate Turbo Pascal Unit (per¬ 
haps called MPU401.PAS). Then the 
initialization block for that unit could 
automatically install the interrupt han¬ 
dler on program start, and a unit exit 
procedure could uninstall the handler 
on program termination. This way, the 
handler will be properly uninstalled no 
matter why the program is terminating. 
If the MIDI line-monitor program pre¬ 
sented here crashes, the interrupt han¬ 
dler will not be properly removed. 
The code presented here could be 

cleaned up a bit too. I have not used 
optimum Pascal programming tech¬ 
niques here, because I had to make the 
code fit into a 40 column line and be as 
short as possible. However, the code 
does work as presented and provides a 
start at writing your own programs to do 
those special little MIDI music jobs. 
Happy hacking! 

William Millar is a guitarist who 
learned to play MIDI keyboards to reduce his 

dependence on session players. He teaches elec¬ 

tronics at Grand Rapids Junior College in 

Michigan and is working on a Ph.D. in 

physics. 
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DO-IT-YOURSELF 

THE ELECTRONIC MUSICIAN 
MIDI CHANNELIZER 

If you’ve been hampered by a synth that can transmit MIDI data only on a limited 
number of channels, but not the ones you need, those days are over. 

By Tim Dowty 

FIG. 2: Schematic for the EM MIDI Channelizer. A +5 volt power supply (not shown) Is also required. 

^This low-cost, easy-to-build 
circuit channelizes MIDI data, in other 
words, transforms the channel IDs of in¬ 
coming MIDI data into outgoing MIDI 
data with a new channel ID of your 
choice. You can select channels 1 to 16 
for the output channel ID, using a four-
position, Dual In-line Package (DIP) 
switch. Fig. 1 shows one way to insert the 
EM Channelizer into the data stream. 

I use the Channelizer with my old 
DX7, which can transmit only on chan¬ 
nel 1, to add more channel-send capa¬ 
bilities. I’ve found that lots of other 
synths can be updated with this box, too. 

CIRCUIT BACKGROUND 
If you’re a regular reader, chances are 
this circuit looks somewhat familiar: it’s 
built on the same framework as an 
earlier design (see “Build the EM MIDI 
Channel Filter” in the October ’88 
issue). 
The circuit replaces the part of the 

MIDI data stream that specifies the 
MIDI channel with your DIP switch-se¬ 
lected channel. Substituting the four 
bits that specify the channel is pretty 
straightforward, but locating those bits 
among the sea of MIDI data can be 
tricky. (For details on MIDI’s channel 

mechanism, see the article referenced 
above.) Fortunately, the people who 
devised the MIDI spec did an extremely 
intelligent job, so all the Channelizer 
has to do is to find the status bytes that 
indicate channel messages (not too 

MIDI data MIDI data 
on ch. 1 on selected ch. 

FIG. 1: The EM MIDI Channelizer routes all Incoming 

channel data to the selected channel(s). 
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hard) and replace the lower four bits of 
these bytes with the binary representa¬ 
tion of the selected channel. 

THE CIRCUIT 
fig. 2 shows the Channelizer’s schematic. 
Channelizing is a three-step process: 

1. Receive each MIDI byte and con¬ 
vert it to its parallel equivalent. 

2. “Look” at the byte to see whether it 
is carrying channel information 
and, if so, substitute the selected 
channel. 

3. Convert each byte back to its serial 
form and retransmit it. 

What I call the Transmit/Receive (T/ 
R) section of the circuit performs the 
first and third tasks, while the Selection 
Logic circuitry takes care of the second 
task. 

THE TRANSMIT/RECEIVE SECTION 
IC8, an IM6402 Universal Asynchronous 
Receiver/Transmitter (UART), forms 
the heart of the Transmit/Receive sec¬ 
tion. This chip performs the serial-to-
parallel and parallel-to-serial conver¬ 
sions as follows: the receiver half of the 
chip takes serial data presented to its 
RRI input (pin 20) and assembles it into 
a parallel equivalent before putting the 
data on the Received Data pins (RD0-
RD7). Along with outputting the data, 
the UART takes the Data Received (DR) 
output at pin 19 high to indicate that a 
newly received data byte is available. The 
transmitter half works in reverse of the 
receiver: a parallel byte presented to the 
transmit data pins (TD0-TD7) is serially 
sent out the TRO output (pin 25) in 
response to a low-to-high transition on 
the TBRI. input (pin 23). 
The 6402 requires two external clock 

signals, one for the transmitter and one 
for the receiver, each at sixteen times 
the respective sections’ bit rate. Since 
our transmit and receive data rates 
match, the RRC and TRC clock inputs 
(pins 17 and 40) are tied together and 
driven by a common clock signal. The 
circuitry around ICla and IClb provides 
a 2 MHz clock to IC5’s input (pin 1), 
which divides the clock by four to gener¬ 
ate the master clock frequency required 
by the UART: 

2 MHz +4 = 500 kHz *16x31.25 kHz 
(31.25 kHz is the MIDI bit rate.) 
The connections to pins 34 to 39 set 

the UART’s operating parameters to 8 
data bits, 1 stop bit, and no parity for 
MIDI compatibility. IC4, Dl, R6, and R7 
make up a standard MIDI input circuit 

BG 
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that converts MIDI-current signals to 
TTL/CMOS levels. The converted serial 
data goes to the UART’s serial data in¬ 
put. IC7a, IC7b. R3, R4, and R5 perform 
the output interface function, convert¬ 
ing 0 to +5 volt logic levels at the UART’s 
serial output (pin 25) to MIDI-current 
loop signals. 

THE SELECTION LOGIC 
The Selection Logic is the assemblage of 
logic elements that comprise the rest of 
the circuitry, and determines—on the 

fly—whether or not each byte received 
by the UART should have a new channel 
stamped on it. The logic level at IC Id’s 
output (pin 11) indicates the result of 
the Selection Logic’s tests, which we’ll 
go into later. If the output is high, a new 
channel replaces the lower four bits of 
the current byte before it is retransmit¬ 
ted. If the output is low, the current byte 
is retransmitted “as is.” 

ICld’s output connects to pin 1 of 
IC3, a 74HC157 quad l-of-2 multiplexer. 
This chip works as a four-pole, double-

professional music software available."- musician Magazine 
Personal Composer System/2 is the one-system solution for all of your desktop publishing 
needs Features include: Performance Controller; MIDIgraphic Editing; IBM PC Music 
Feature™ control; Macro and Lisp programming; Automatic Transcription, part extraction 
and transposition; and more. All this in one integrated package for only $495. 

MIDI EVENT EDITING 
New 

Feature 

(800) 446-8088. (206) 236-4740, MC & Visa accepted 
2448 76th Avenue SE, Mercer Island, WA 98040 

SCORE EDITING AND PLAYING 
Music Desktop Publishing on Dot Matrix and 
Postscript Laser pnnters and photocomposers. 

"a miracle for transcription 
and composition. ” 

- San Francisco Chronicle 

MIDI data editing and algorithmic composition 

"sophisticated, yet easy to use. .. ” 
- KEYBOARD 

UNIVERSAL LIBRARIAN 
Store most synth patches and edit DX TX Patches 

“a programmingmasterpiece...” 
- PC Magazine 

STEREO MIDI RECORDING 
Direct to disk 32 Track. 16 MIDI channel recorder 

"impressive ...super-sequencer... ” 
- BAM Magazine 

RECORDER 

GRAPHICS 
rVTE 

L CHArtHEl 
R CHAHHEL 

L FADER 
I FADER 

throw switch for logic signals, where the 
level at pin 1 (the Select input) deter¬ 
mines which way the switch is thrown. If 
pin 1 is low, the inputs marked 1A-4A go 
to the four outputs (1Y-4Y). Otherwise, 
with pin 1 high, inputs 1B-4B go to the 

PARTS LIST 
RESISTORS (1/4 W, 5% tolerance) 

R3, R4, 
R6 220 ohms 
R7 270 ohms 
R5, RI 3, 
R14 2k2 (2.2k) 
R2, 
R9-R12 10k 
RI 10M 
R8 IM 

CAPACITORS 
Cl 100 nF (0.1 pF) 

SEMICONDUCTORS 
Dl 1N914 (or equiv.) 

small-signal diode 
ICI 4001 quad NOR 

gate 
IC2 4081 quad AND 

gate 
IC3 74HC157 quad 1-

of-2 multiplexer 
IC4 PC900 

optoisolator 
1C5 4024 binary 

counter 
IC6 4022 l-of-8 

counter 
IC7 741^05 hex 

inverter (open 
collector) 

IC8 IM6402 UART 

OTHER PARTS 
Y1 2.0 MHz crystal 
JLJ2 5-pin female DIN 

connector 
DS1 4-position DIP 

switch 

MISCELLANEOUS 
Wire, IC sockets, solder, 
case, 5 volt power supply, 
etc. If you wire-wrap the 
circuit, you’ll also need: one 
40-pin wire-wrap socket, two 
16-pin wire-wrap sockets, 
four 14-pin wire-wrap 
sockets, and one 8-pin wire¬ 
wrap socket for the PC900. 
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outputs. The A inputs connect to the 
lower four bits of the received data RDO-
RD3, while the channel-selection DIP 
switch drives the B inputs. The outputs 
of IC3, the multiplexer, connect to the 
lower four bits of the Transmit Data 
byte, TD0-TD3, thus—and this is the 
crux of the whole channelizer circuit— 
the logic level on pin 1 controls whether 
the retransmitted data byte contains the 
original lower four bits or the bits cur¬ 
rently selected on the DIP switch. Fig. 3 
shows the DIP switch settings for each of 
the sixteen channels. 

FIG. 3: DIP switch settings used to spec¬ 

ify any of the sixteen possible MIDI out¬ 

put channels. 

Let’s focus on the signals that deter¬ 
mine the logic level controlling the 
74HC157 multiplexer, starting with the 
four gates that supply the inputs to 
ICld. The first of these gates, IC7c, de¬ 
tects MIDI status bytes. The other three 
gates, IC2b, c, and d, detect MIDI system 
message status bytes. Remember, from 
our earlier background discussion, that 
we want to stick a new channel on all 
channel message status bytes. Another way 
of saying that is we want to connect the 
DIP switch bits on all status bytes except 
system message status bytes. This logic is 
implemented as follows: NOR gate 
ICld’s output will be low except when 
both of its inputs are low, therefore, the 
original lower four bits of each received 
MIDI byte will be preserved if either, or 
both, of ICld’s inputs is high. If you take 
a close look at the schematic, you’ll see 
that the only time we'll have this both-
inputs-low condition is when the data 
appearing on the UART’s RD pins is a 
status byte and not a system message 
status byte. 

IC6 and IClc generate a couple of 
required control signals. IC6 is a 4022 
divide-by-8 counter with "l-of-8” out¬ 

puts, meaning that instead of working 
like most counter chips and counting 
input clock pulses in binary or BCD 
(Binary Coded Decimal), the 4022 
works like a sequencer, taking each of its 
outputs high for one clock period, in 
turn, one after the other. 
IC6 starts counting when IC8’s DR 

output (pin 19) goes high, indicating 
that a MIDI byte has been received and 
is present on the RD data pins. IClc is 
hooked up so that when DR goes high, 
IC6 starts counting from its reset state. 
Two clocks later, IC6’s pin 3 goes high, 
telling the CART to transmit the data on 
its TD pins. The next clock cycle takes 
pin 7 high, which resets the UART’s re¬ 
ceiver in preparation for the next byte. 
One last circuit element, the C1/R8 

network, holds the UART’s MR (Master 
Reset) input high for a short time when 
power is first applied to the circuit. This 
insures that the UART comes up in a 
reset state and prevents spurious gar¬ 
bage data from being transmitted dur¬ 
ing power-up. 

BUILDING THE CIRCUIT 
Fig. 4 shows the wire-wrapped prototype 
of the EM Channelizer. The PC900 is 
available from EM Bookshelf (see FYI 
page for information), and the other 
parts are available from mail order sup¬ 
pliers. Three mail order companies I use 
a lot are: Jameco Electronics, tel. (415) 
592-8121; Mouser Electronics, tel. (800) 
992-9943; and Digi-Key Corp., tel. (800) 
344-4539. 

FIG 4: A wire-wrapped prototype of the 

EM MIDI Channelizer. 

If you work carefully and take the time 
to do a static wiring check (see “Build 
the EM MIDI Interface" in May ’86 EM), 
the circuit should go together easily and 
work immediately on power-up. Since 
the circuit utilizes CMOS-family logic 
elements, the Channelizer draws very 
little current and has excellent noise 
immunity. The price you pay is that, as a 
rule, the unused inputs of all CMOS 

The logic elements 

determine—on the 

fly—whether or 

not each byte 

received by the 

UART should have 

a new channel 

stamped on it. 

devices have to be hooked up to either 
power or ground. (Note toward the bot¬ 
tom of the schematic that IC2a’s inputs 
connect to ground. The two unused IC7 
gates are also shown here, but their in¬ 
puts can be left “floating,” since they are 
TTI. gates.) 

FOR MORE INFORMATION 
Several readers have contacted me to 
ask for sources of information on the 
components used in my designs, espe¬ 
cially the Intersil IM6402 UART. The 
best place to get pinout, timing, and 
application information is a manufac¬ 
turer’s data book. If you work in the 
electronics industry or appear to be a 
quantity buyer of electronic compo¬ 
nents, you should be able to get these 
books from an electronics distributor or 
directly from the manufacturer at no 
charge. If you’re in another line of work, 
the books are still available, but chances 
are you’ll have to pay for them. Large 
electronic retail outlets sell the books. 
Sometimes mail order firms that have 
data books in their catalogs will photo¬ 
copy the pages describing a particular 
part for you, if you indicate that you 
want the companion “data sheet” when 
you place your order for the part. This 
may add a little extra to the price. 

If you live in or near a “greater metro¬ 
politan area,” check out college campus 
and retail-chain bookstores. They often 
carry “everything you always wanted to 
know about interfacing”-type books that 
contain component data along with ex¬ 
ample circuits. 
As always, happy building! 

Tim Dowty lives in San Diego 

where he works as a design engineer, plays his 

Stratocaster, and enjoys baseball. 
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QUESTIONS AND ANSWERS: 
Big Top Tech-xpert 

Inverting your keyboard response lets you attempt new musical heights. Step right 
up and find out how to do this and other amazing electronic feats. 

By Alan Gary Campbell 

gram to 
numbers 
age. The 
rithm as 

map or transform the notes 
into the required mirror im-
MEP4 contains such an algo-
a preset. Connect the key¬ 

board’s MIDI out to the MIDI proces¬ 
sor’s input and the processor’s output to 
the keyboard’s MIDI in. Of course, this 
only works when used with a keyboard 
having local off capability (in which the 

Street, Brea, CA 92621.) 
This technique will work with any 

analog or hybrid synth that provides 
stable filter oscillation and accurate, ad¬ 
justable, negative VCF (voltage-con-
trolled filter) keyboard tracking. You 
can add auto-glide and pitch-transient 
effects via the filter envelope provided 
so the envelope generators are free of 
offsets that affect tuning. The disadvan¬ 
tage of this technique is that it wastes the 
timbrai capability of the oscillators. 
A more general method is to employ 

an Axxess Mapper, Yamaha MEP4, or 
other MIDI data-altering device or pro¬ 

direct orders must be prepaid. Write: 
Customer Service Division, Fender Mu-
sical Instruments, Inc., 1130 Columbia 

Q. I'd like to invert the 
response of my keyboard like Joseph Zaw¬ 
inul did with his ARP 2600s. You’re sup¬ 
posed to be able to do this with the Fender 
Polaris, too, but how? Is there a way to 
generate an inverted response on MIDI 
keyboards in general? 

A 
An inverted keyboard 

response swaps keyboard note-assign¬ 
ments in a “mirror-image.” For example, 
on a 5-octave, 61-note, C-to-C keyboard, 
high C becomes low C, F2 becomes G2, 
G2 becomes F2, etc. Only F#2—the 
“pivot" key—stays the same. This can 
generate some very interesting, unusual 
scales and chord voicings, effectively in¬ 

terchanging the strengths and weak¬ 
nesses of the left and right hands. Be¬ 
sides, it’s just plain weird. 
To “fake" an inverted response with 

the Polaris, set the oscillator pulse 
widths at minimum, so that the wave¬ 
forms are inaudible. Set the filter reso¬ 
nance at maximum (self-oscillation), 
envelope depth at zero, touch sensitivity 
off, and cutoff at an audible pitch. Ad¬ 
just filter keyboard tracking for a nega-
tive setting that provides an inverted, five 
octave range. Adjust the volume enve¬ 
lope, as required; adjust filter cutoff to 
tune. (Two factory programs that use 
this trick are included in the Polaris Vol¬ 
ume II Program Cassette, part number 
306565, available from Fender dealers 
or factory-direct for $32.50 postpaid; 

sound generating elements are discon¬ 
nected from direct keyboard control) or 
when the processor is inserted between 
the keyboard controller and an exterior 
sound module. 
A Yamaha DX7 (original type) with 

the Grey Matter Response E! retrofit can 
generate an inverted response via the 
microtuning routines. The DX7S, 
DX7IID/FD, and TX802 have this capa¬ 
bility straight out of the box. 
The circuit in Fig. 1 will offset and in¬ 

vert the control-voltage (CV) output 
from an exponential-type, 1 volt/octave 
controller (a la ARP 2600). Normally, 
you patch the circuit between a key¬ 
board CV output and an oscillator CV 
input. Perf board construction is okay. 
Use only 1% or 2% metal film resistors 
and cermet pots (or trimpots); match 
R6 and R7 as closely as possible. Refer to 
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Good Sound Advice! 
Reliable product information is the most important component of any new MIDI studio. 
If you are just getting started and want to be sure about what works best ... please call! 

SEQUENCING & RECORDING 
Dr. T’s Music KCS, KCS II, MRS All 
Magnetic Music Texture . Amiga, IBM 
Mark of the Unicorn Performer 2.4 . Mac 
Opcode Systems Vision, NEW Mac 
Passport Designs Master Tracks Pro & Junior . All 
Sonus Masterpiece .   Atari 
Twelve Tone Systems Cakewalk . IBM 
Voyetra Sequencer Plus Mk I, 11,111 . IBM 
Hybrid Arts Midisoft Studio Advanced NEW. Atari 

SCORING & COMPOSITION 
digidesign Q-Sheet (SMPTE/MIDI) Mac 
Dr. T’s Music The Copyist I, II, III Amiga, Atari, IBM 
Electronic Arts Dix. Music Cst Mac. Amiga 
H.B. Imaging Music Engraver Mac 
Intelligent Music "M” . Amiga. Atari. IBM. Mac 
Jam Factory, Upbeat . Mac 

Jim Miller Personal Composer IBM 
Mark of the Unicorn Prof Composer Mac 
Opcode Systems Cue 2 0 Mac 
Passport Designs Score IBM 

Notewriter New . Mac 
Graphic Notes Music Publisher NEW. Mac 
Sonus Superscore Atari 
Laurie Speigel Music Mouse . Amiga, Mac 

VOICE LIBRARIANS and EDITORS 
For all the most popular synths and samplers 

Bacchus TX81Z Graph. Edit. IBM 
Blank Software Alchemy . Mac 
digidesign Sound Designer Atari. Mac 

Softsynth and Turbosynth . Mac 
Digital Music Services Mac 
Dr. T’s Music  All 
Drumware Genwave/12 NEW. Atari 
Opcode Systems Mac 
Passport Designs All 
Sound Quest Amiga, IBM 
Turtle Beach Sample Vision IBM 
Voyetra . IBM 

EDUCATION 
Books and Videotapes Hal Leonard series 
Ars Nova Practica Musica Mac 
Coda Perceive NEW. Mac 
Resonate Listen . Mac 
Sonus 7th Heaven . Mac 
Take Note Software Take Note Atari 

MIDI INTERFACES 
CMS 401 MIDI Interface . IBM 
Music Quest MSS-1, MQX-32 . IBM 
Opcode Systems Mac 
Passport Designs MIDI Interfaces. Apple, C64/128, Mac 
MIDI Transport . Mac 

Roland MPU-IPC . IBM 
Southworth JamBox 2 and 4 IBM. Mac 
Voyetra OP-4000, OP-4001, V-4001 IBM 

HIGHLIGHTS & COMBINATIONS 
Sonus SMX 2000 . All 
Sonus Mac Face . Mac 
Dr. T’s KCS w/Phantom and Copyist II. Atari ST 
digidesign Creator/Notator . Atari ST 
Dr. T.’s KCS and Copyist II . Atari ST 
Roland MT-32 . All 
Mark of the Unicorn Performer w/Composer . Mac 
Opcode Studio Plus Two w/Sequencer . Mac 
Passport MIDI Transport w/Master Tracks 

Pro and Click Tracks . Mac 
CMS 401 Interface w/Twelve Tone 
Systems Cakewalk™ . IBM 

Music Quest MQX-32 w/Cakewalk Professional . IBM 
Music Quest MCC-1 w/Twelve Tone Systems 
Cakewalk™ . IBM 

Music Quest MSS-1 Starter Pack . IBM 
Music Quest MQX-32 MIDI Interface 
(Read/Write-SMPTE) . IBM 

Roland MPU-IPC w/Twelve Tone System 
Cakewalk™ . IBM 

Roland MPU-IPC w/Personal Composer . IBM 
Voyetra V-4001 w/Sequencer MK III . IBM 
Voyetra V-4000 w/Sequencer MK I ver. 1.0 . IBM 
Voyetra V-4001 w/Sequencer MK I ver. 2.0 . IBM 

Call to order and for latest prices! 

800/333-4554 
OUR POLICY 

•Weaccept VISA/M ASTERCARD with no added service charge. • Your 
credit card will not be charged until we ship your order • Personal & 
company checks accepted, allow one week to clear • California resi 
dents, please add local sales tax to your order • We accept purchase 
orders from qualified corporations, schools, & volume purchasers. • To 
order, call us anytime Monday thru Friday 9 to 5. or Saturday 10 to 4 PST 

SHIPPING 
Continental US: Call for Hardware or UPS Next Day-Air For all other 
items, add $4 per item to cover UPS shipping 

National Association ol Music Merchants 

soundware" 
DDDOOODDDDOOD 
Soundware Corporation, 200 Menlo Oaks Drive, Menlo Park, CA 94025 
(415) 328-5773 Telex: 650-348-5268 (800) 333-4554 
© Copyright 1988 Soundware Corporation. All items subject to availability. Prices subject to change without notice. 
Defective software replaced immediately. Defective hardware replaced or repaired at our option. 



• SERVICE CLINIC 

FIG. 1: Keyboard control-voltage in¬ 

verter. 

the table in Fig. 2 to select the values for 
RI and R5 that will work with the power¬ 
supply voltages in your system. 

Fine and coarse tuning controls, R2 
and R3, respectively, should be set to 
yield a voltage, measured at the op amp 
inverting input, that is equal to the full-
scale output of the controller. For ex¬ 
ample, a five-octave keyboard would 
require an offset of 5 volts, a four-octave 
keyboard requires an offset of 4 volts, 
and so on. Full scale voltage = (number 
of keys - 1) x 1 / 12th volt. To calibrate, 
set R2 at midposition. Monitor the op 

STUDIO REFERENCE DISC 

The Prosonus Studio Reference Disc™ will convert your CD 
Player into a versatile test generator for all your audio needs. 
This CD format is compact and portable, enabling you to 

Featuring. 

quickly program tones, sweeps, bursts, etc. to play in any order or 
repeats as you wish. 

Polarity check, left/right test 
Musical pitch references, both 
synthesized and acoustic piano 
Acoustic piano listening tests 
Various digital-to-analog 
converter tests 
AND MORE! 

"CAVEAT" header 
Two sets of 17 different 
sine wave calibration tones 
Four bands of different 
sine wave sweeps 
Pink and white noise: steady¬ 
state, bursts of different lengths, 
1/3-octave and full-bandwidth 
Two different control room 
monitor tests 

Also available separately CODE DISC 
SMPTE M time code on compact disc. 

For more information, Call Toll-Free 1-800-999-6191 

PROSÕNUS Ç 
1616 Vista Del Mar . Hollywood, CA 90028 • 213-463-6191 • Fax 213-462-7036 

- Accepted ■ 

CODE 
DISC 

SUPPLY 
VOLTAGE ±15 ±12 ±10 ±9 

RI 100k 75k 62k 56k 

R5 110k 91k 75k 68k 

FIG. 2: Resistor values vs. supply volt¬ 

age. 

amp output with a DVM and approxi¬ 
mately adjust R3. Fine tune R2 by ear. 
Of course, many modular and quasi-

modular synths have onboard variable¬ 
voltage sources and CV inverters. In this 
case, no external circuitry is needed. 

Q. I want to control the volume of my Akai 
S1000 sampler from the footpedal of my 
Casio FZ-1. The S1000 supposedly re¬ 
sponds to MIDI volume—when I move the 
FZ pedal, it seems to be getting data—but 
nothing happens. How can I get it to work? 

A. MIDI protocol specifies controller 
number 7 as “Main Volume.” The FZ-1 
transmits pedal motion as controller 
number 4, “Foot Controller,” but the 
S1000 receives only controller 7 for vol¬ 
ume control (the FZ-1 also receives, but 
does not send, controller 7). Unfortu¬ 
nately, there’s no way to program either 
instrument to send or receive the de¬ 
sired data. Perhaps the simplest solution 
is to use an external volume pedal. 
Aside: the Yamaha DX7 transmits pedal 
motion as controller 7, so it would work 
with your setup. 

Q. One of the buttons on my Casio CZ-101 
sticks and sometimes doesn't work. How 
can I fix it? 

A. The CZ panel buttons actuate mem¬ 
brane switches. If the switches become 
worn, the buttons may feel sluggish or 
“stick.” Membrane switches come in 
multicontact strips; replacing a strip 
requires complete disassembly of the 
CZ-101 . Unless you’re really up on synth 
repairs, leave this to a qualified tech. 
Sometimes contamination around a 

button will cause it to stick. Spraying a 
little Freon/silicon at it might help (try 
Radio Shack’s TV Tuner & Control 
Cleaner & Lubricant, catalog number 
64-2315); it certainly won’t hurt. But 
don’t use too much or you’ll get slime all 
over your keyboard. 

Q. Is it possible to drive two MIDI inputs 
from one output by making a MIDI “Y” 
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cable? I have a small setup—one key¬ 
board and two modules (no thru jacks)— 
and a MIDI thru box with a zillion jacks is 
overkill. 

A. It can be done, and it works, though 
it’s very out of spec. The trick is to wire 
the Y in series, as shown in fig. 3, rather 
than in parallel. This is important, be¬ 
cause many instruments—e.g., the Ca¬ 
sio CZ-101 and Yamaha DX7—use low-
power Schottky (LS) TTL gates to drive 
the MIDI output, rather than the heftier 
TTL buffers recommended in the MIDI 
specification. Standard LS TTL gates 
can sink only 8 milliamperes; two paral¬ 
lel MIDI inputs exceed this. I’ve tried 
the series scheme with various instru-

FROM TO TO 
OUTPUT INPUT A INPUT B 

FIG. 3: MIDI Y-cable, series-connected. 

ments and had no problems. Just use 
low-capacitance cable and keep the 
length as short as possible. Note: do not 
attempt to use this method to connect 
two outputs to one input. 
At least one commercial device works 

this way: the 1-2 MIDI cable (reviewed in 
the September 1987 EM), from Micro-W 
Distributing, 1342-B Route 23, Butler, 
NJ 07405; tel. (201) 838-9027. 

Q. Where can I obtain technical informa¬ 
tion on the NEC pPD-7811 microprocessor, 
used in the CZ-101/1000 and other synths? 

A. The pPD-781 1 is a full-featured 8/16-
bit microcomputer-on-a-chip, with on¬ 
board ROM and RAM, five program¬ 
mable ports, a full-duplex USART, an 8-
channel/8-input A/D converter, two 
programmable 8-bit timers, a program¬ 
mable 16-bit counter/timer, and other 
nifty stuff. It’s covered in detail in the 
NEC 11PD-7810/781 1 User’s Manual, 

which bona fide techno types can order, 
at no charge, via NEC’s toll-free litera¬ 
ture request line: tel. (800) 632-3531. 

Alan Gary Campbell is owner of 
Musitech,™ a consulting firm specializing in 

electronic music-product design, service, and 

modification. He’s working on a method to 

invert the response of his economic profile. 

THE SOUTH'S LARGEST MUSIC RETAILER 
2204 East Hillsborough Avenue. Tampa Florida 33610 

Here are the clues: Phone: (813) 237-5597 
• IVe sell hundreds of major brands. • Rentals and leasing Available. 

• Free shipping on selected items. • On-Site SERFICE DEPARTMENT with a 72 
• Package Systems Available. h°ur lurn around time. g. 
• Mail Order Layaway Positively. • Financing Available? Quite So. 
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REVIEWS 

FIRST TAKE: Capsule Comments 
Our May mélange includes mini MIDI manipulators, reference tones on CD, an 
interactive composition program, and the ultimate scale sourcebook. 

All EM reviews include 

11-step "LED meters" showing a 

product's performance in specific O 

categories chosen by the reviewer fyj 

(such as ease of use, construction, 

etc.) and a "VU meter" indicating an 

overall rating. The latter is not a "J 

mathematical average, since some ® 

categories are more important than ™o 

others. For example, if a guitar synth 3 

hasgreatdocumentationandiseasy 

to use, but tracks poorly, it could V) 

have several high LED meters and a 

low overall rating. 

The rating system is o 

based on the following values, 3 

where "0" means a feature is non¬ 

functional or doesn't exist, while a 

value of "11"surpasssesthe point of 

mere excellence (a rating of 10) and 

is indicative of a feature or product 

that is truly groundbreaking and has 

never before been executedso well. 

Please remember that 

these are opinions, and as always, 

EM welcomes opposing viewpoints. 

We urge you to contact manufactur¬ 

ers for more information, and of 

course, tell them you saw it in EM. 

Anatek Pocket MIDI 
Accessories ($99 each) 
By Craig Anderton 

I he Pocket Products line of 
MIDI accessories (Pocket Filter, Pocket 
Merge, and Pocket Pedal) feature small 
size (3.2 X 2.1 X 1.2-inch) and a status 
LED that turns off when any MIDI data 
other than real-time data passes through 
the unit. They draw their power via the 
MIDI line and require no batteries or 
AC adapter. The LED also indicates 
MIDI error or overload conditions by 
turning off and staying off, in which case 
you need to reset the unit by unplugging 
the MIDI in cable. In all my testing, 
though, I never needed to reset any of 
the boxes. 
The Pocket Filter filters your choice 

of aftertouch (poly or channel), con¬ 
tinuous controllers (all controllers are 
filtered out; you can’t choose specific 
ones), pitch bend, program change, all 
channel data (system messages are not 
filtered), note events (both on and off), 
system exclusive/common messages 

(real-time messages are not filtered), 
and system real-time messages. You can 
select any or all of the above via an 8-
position, DIP switch on top of the unit 
and can filter data out of all channels or, 
where appropriate, any selected chan¬ 
nels. Channel selection requires a key¬ 
board or equivalent MIDI controller: 
you turn on all the switches and play the 
keys that correspond to the channels to 
be filtered, as shown on the diagram 
included with the short (but clear and 
useful) instructions. I tested the Pocket 
Filter using Ralph Muha’s excellent 
MIDIScope program and confirmed that 
the box does exactly what Anatek says it 
does. By the way, the Filter also inter¬ 
nally generates active sensing data. 
The Pocket Merge is a basic, 2-in, 1-

out, MIDI data merger. The question 
with mergers is how much data they’ll 
accept before they overload, so I tried 
feeding progressively more complex 
data streams into the unit. For the final 
test, I fed about nine channels’ worth of 
dense, sequenced material into one in¬ 
put and the output from a MIDI guitar, 
in mono mode, doing outrageous 
amounts of pitch-bending, into the 
other input. Amazingly enough, the 
thing still didn’t choke. This is a great 
box that really makes MIDI merging af¬ 
fordable. It’s also just the ticket for pro¬ 
gramming a rack-mount device with edi-
tor/librarian software and feeding the 
rack with both the computer’s MIDI out 
and a keyboard: the merger had no 
problem handling any system exclusive 
data I threw at it. Every studio should 
have a MIDI merger available, and I sus¬ 
pect quite a few studios will choose this 
one for its low cost and ease of use. 

Pocket Pedal translates the motion 
from a standard, resistance-based, vol¬ 
ume pedal to four types of MIDI output 
messages: volume, pitch bend, modula¬ 
tion, and portamento time. These ap¬ 
pear on any number of channels, se-
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lected in a manner similar to channel 
selection for the Pocket Filter. A second 
jack accepts a footswitch that can be set 
to provide sustain, sostenuto, start/stop, 
or portamento on/off. The four foot¬ 
switch and four pedal options are set 
with a DIP switch. 
The box includes an auto-calibration 

routine that calibrates your pedal when 
you plug it in, so the pedal will generate 
the full range of MIDI values—very hip. 
What’s more, you can also calibrate a 
reverse curve (i.e., pushing the pedal 
down goes from maximum to minimum 
value), and pitch bend can be calibrated 
in one of three ways (full-range, bend up 
to normal pitch, or bend down from 
normal pitch). You can’t choose differ¬ 
ent pedal response curves except re¬ 
verse, but considering what this box 
does provide, it seems almost ungrateful 
to point this out. 
These are great little units. The price 

is right, the features useful, and they 
don’t take up a lot of space. I bought the 
Pocket Merge as soon as I finished test¬ 
ing it, and the Pocket Pedal fills a need 
for those musicians who need real-time 
control over the most common MIDI 
controllers. The Pocket Filter may be 
the least useful of the three, because 
many devices (such as sequencers) al¬ 
ready include filters, and you can’t just 
filter out one controller (like the infa¬ 
mous all-notes-off command, which can 
cause real problems when merging sig¬ 
nals together). Still, it does work as ad¬ 
vertised. My only caution: don’t lose the 
single-sheet instructions, because the 
instructions are the only way you’ll find 
out about some of the units’ strongest 
points. Thumbs up to Anatek on their 
first foray into the world of MIDI acces¬ 
sories. 

IIIIIIIIIID 
Cost Effectiveness 10 

IIIIIIIIIID 

Pocket Pedal 9 

iiiiiiiiodd 
OVERALL Pocket Filter 8 

Anatek 
400 Brooksbank Ave. 
North Vancouver, BC V7J 1G9 
Canada 
tel. (604) 980-6850 
FAX (604) 980-2722 

Soundprocess 
TM 

Digital Synthesis for the MIRAGE 

the mind 
l\ „ of a new machine 

The innovative NEW Operating System that 
turns your Mirage into a digital synth. 

48 multi-timbral sounds per bank! 

n Triton, PO Box 160493, Cupertino, CA 95016 (408) 253-8547 

KEYBOARD SPECIALISTS 
—All Major Brands— 

FOR STUDIOS/HOME 
CHURCHES/CLUBS 
• Synthesizers • Digital Pianos 
• Samplers • Drum Machines 
• Software • Mixers/Amplifiers 
• Recording Equipment 

VOLUME DEALER 
NEW & USED 
E-Z TERMS 
ALL MAJOR CREDIT CARDS 
PROFESSIONAL ADVICE 

Call for a catalog and pricing information. 

RHYTHM CITY 
287 East Paces Ferry Road N.E. 

Atlanta, Georgia 30305 
1-404-237-9552 • 1-404-237-8526 

1-404-433-2777 
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WANT MORE 

INFO? 
For FREE 

information on 

products advertised 

in this issue, use 

EM's New Reader 

Service cards on 

page 98. 

6531 GROSS AVENUE • CANOGA PARK CA 91307 
(818) 716-8540 outside ca soo 544 3 46 FOUR DESIGNS COMPANY 

ORGANIZE YOUR RECORDING. 
COMPUTER AND RACK-
MOUNTABLE EQUIPMENT 
IN AN ATTRACTIVE. MOBILE 
WORK STATION 

SON OF FX FEATURES: 
Two adjustable shelves for 
multi-tracks, drum machines, 
computers and more* 

Holds up to 10 rack "spaces' 
of equipment. 

Shown with optional 
"Rack Drawer"" 

ASK YOUR DEALER FOR A DEMONSTRATION 

CALL OR WRITE FOR FREE BROCHURE 

FOR ADDITIONAL FOUR DESIGNS 
PRODUCT INFORMATION, CALL: 

1-800-544-3746 
SAY YOU SAW IT IN 

ELECTRONIC MUSICIAN! 

Dr. T’s Fingers for the 
Atari ST ($79) 
By David Snow 

The democratization of 
musical technology continues with Fin¬ 
gers, a self-described “musical computer 
game” for the Atari ST. The description 
is misleading, however, since the pro¬ 
gram is really a composition/perform-
ance tool. Fingers author Emile Toben-
feld (Dr. T) conceived of the program as 
an interactive instrument that would 
permit any aspiring composer, no mat¬ 
ter how maladroit or tin-eared, to create 
interesting music with the computer 
keyboard and a mouse (a MIDI synth 
isn’t necessary, as Fingers can play the 
ST’s sound chip). 
You use Fingers by inputting several 

series of values specifying pitch, time 
(rhythm), velocity, and articulation; 
upon playback, this data controls the 
output of four independent, mono¬ 
phonic melody lines. If the series are of 
different lengths, their cycling creates 
complex patterns as they go in and out 
of phase. 
You can also change the contents of 

the series and redirect the program’s 
movement through the series in real 
time, inserting randomizing elements 
that mutate selected values at each pass, 
and having the program loop or skip 
elements. Each of the four lines can be 
independently muted, paused, trans¬ 
posed, time-shifted, time-scaled, and 

velocity-scaled, and you can change 
MIDI channel and program assignments 
on the fly. All this adds up to an infi¬ 
nitely variable range of possibilities, des¬ 
pite the program’s deceptively simple 
premise. 

Fingers has much the same look and 
feel as Dr. T’s Keyboard Controlled Se¬ 

quencer and is compatible with KCS’s 
Multi Program Environment (MPE), Dr. 
T’s program-switcher that allows com¬ 
patible programs to simultaneously re¬ 
side in memory for instant access. ( When 
Fingers is used with MPE, compositions can 

be saved automatically into KCS. Also, sec¬ 

tions from KCS sequences can be loaded into 

Fingers.— Ed.) 

Fingers’ user interface is logical but 
not self-evident; I actually had to read the 
manual before I could start diddling in 
earnest. Monochrome ST users may be 
put off by references to color-coded, 
onscreen buttons, but the layout quickly 
begins to make sense. After you’ve en¬ 
tered pitch and velocity values by typing 
or playing a MIDI keyboard, click on 
start, and you’re off, controlling the 
program with the ST keyboard and 
mouse, or the mouse alone. 
A range of global options are also set-

table (though not during performance), 
including MIDI operations, clock reso¬ 
lution, recording switches, randomiza¬ 
tion limits, and the number and type of 
parameter series. The interactive nature 
of the program makes it appropriate for 
live performance as well as composition, 
but as with any instrument, only practice 
brings fluency and predictability. In par¬ 
ticular, some key/mouse combinations 
are easy to forget, and mouse position¬ 
ing must be done carefully. 
Using Fingers successfully also means 

thinking “macro” rather than “micro”; 
that is, in terms of controlling the direc¬ 
tion of the process rather than note-to-
note relationships (the latter is fairly 
impossible once things start getting 
complex). It’s helpful to have a strategy 
or a concept of form before you begin to 
play, and to install some of the pro¬ 
gram’s Shadow parameter values (alter¬ 
nate parameter values that can be in¬ 
voked on the fly to add controlled con¬ 
trast to a piece) . Either that, or you can 
have yourself a good freak-out. 
You can save Fingers’ MIDI output to 

disk, in KCS file format, for editing and 
processing in KCS, giving you a versatile 
composing environment, courtesy of 
the two programs’ diverse approaches to 
music construction. 
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Jim Johnson’s loose-leaf manual is 
lucid and well organized, bul a summary 
of mouse/key commands would be a 
welcome addition. The copy-protected 
program disk contains sample parame¬ 
ter files created by the program’s author 
and Johnson, which range in style from 
tonal, rhythmic grooves to slowly evolv¬ 
ing, arhythmic sound clouds. 
How a user exploits Fingers depends 

very much upon his or her conceptual 
framework. A traditional music back¬ 
ground isn’t necessarily an advantage, 
and it could even inhibit certain types of 
experimentation. However, it’s fair to 
warn potential Fingers users that they 
may fall victim to the dreaded “Pinhead 
Syndrome,” a malady in which one 
becomes so involved in the minutiae of 
the creative process that one becomes 
obsessed with details nobody else hears 
or cares about. So spare your loved ones, 
and remember that in reckless hands, 
Fingers can crank out endless reams of 
sound that interest no one but the 
composer. 
As a composer with a linear, “track 

mode” mind, I found Fingers a valuable 

means to explore new modes of musical 
thought. Its ability to save performances 
as KCS files and its integration into the 
Multi Program Environment enhance 
its usefulness as a compositional tool. 
The program is inexpensive, fun, and 

fairly easy to use. But a computer game? 
Well, when the planets are in proper 
alignment, it can create a thing of 
beauty. 

David Snow 's music has been 
premiered by the Composer’s Chamber Orches¬ 
tra, the Harvard Wind Ensemble, the Ruby 
Shang Dance Company, and the Im Angeles 
Tuba Quartet. 

OVERALL 

Ease of Um 7 

iiiiiiiiDna 
Documentation 8 

iiiiiiiiw 
Cost-Effectiveness 8 

IIIIIIIIIOD 
Fun Factor 9 

Dr. T’s Music Software 

220 Boylston St. *206 

Chestnut Hill, MA 02167 

tel. (617) 244-6954 

Prosonus Studio 
Reference Disc ($49.95) 
By George Petersen 

U 
■ aving already taken the 

audio industry by storm with its critically 
acclaimed, sampling library compact 
discs and innovative CodeDisc (one 
hour of SMPTE time code on a compact 
disc), Prosonus now debuts the Studio 
Reference Disc, a CD containing just 
about every test tone you’ll ever need. 
An invaluable aid to the technician, 

electronic musician, studio engineer, or 
sound-reinforcement professional, SRD 
is a complete audio toolkit on a CD. 
With a running time of nearly 70 min¬ 
utes, SRD is packed with useful tones: 
white noise, pink noise, pink noise and 
sine wave bursts in third-octaves, 30- to 
60-second sine waves in seventeen bands 
from 15.525 Hz to 16.0 kHz, the Caveat 
Header (a 50-second series of standard 
audio test tones often used on the heads 
of videotapes and synchronized audio 
tracks), Techron TEF and ETC test 

-EM Ferndale, Ml 48220 (313) 548-9360 
Payment by: Check, M.O. or Charge Card. $4.00 S/H continental USA. $12.00 S/H for Alaska, Hawaii or Canada. 
All others $16.00 S/H. ChargeCard orders by phone, or if by mail include your Card No„ Exp. Date à Signature. 

Type or Print information clearly! 

Name :_ 
Address:_ 
City:_ State_ Zip_ 
Phone :_(_ )_ -_ 
Sound “Patch Library & TSQ) MU art Tradtmaris of Valfuda “Music, Inc. Copyright & 1989 Valhala Music, Inc Ml Xghts Xtstrxtd 

□ TX8 1Z/DX11 Sound Patch Library™ 
□ DX7 Sound Patch Library™ 
□ ESQ1 Sound Patch Library™ 
□ ESQ1 Bible™ {Prog. Ref. Guide} 
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lEMUG 

NO on-line fees 
for over 

50 Megs of MIDI! 
• Programs • Songs 

• Patches • Help 
• Classifieds 

• Fellow MIDI-ists! ! 
Central Host 
NYC 
San Diego 
Columbus, OH 
Cincinatti 1 
Cincinatti 2 
Greensboro. NC 
Phoenix. AZ 

Irvine, CA 
Montreal, Canada 
Hong Kong 

405/733-3102 
212/751-2347 

619/698-7155 
614/848-5947 
606/727 3638 
513/396-7166 
919/274-5760 
602/864-0244 

714/552-3036 
514/744 7354 
852/369-8647 

3/12/24 
3/12/24 
3/12/24 
3/12/24/96 
3/12/24/96 
3/12/24/96 
3/12/24/96 
3/12 
3/12/24/96 
3/12 
3/12/24 

and over 400 other BBS’s. 
Call for nearest affiliate! 

International Electronic 
Musician’s Users Group 
Voice: 405/736-6676 

DMM LP 
MASTERING 
State-of-the-art, Direct 
Metal Mastering, a 
quantum leap in LP 
quality 

LP PRESSING 
DMM audiophile quality— 
Teldec vinyl 

DIGITAL SERVICES 
• Neve Digital Console— 
EQ, Limiting/ 
Compression 

• Sony Editing 
• Digital Format 
Conversion 

• Analog-to-Digital 
Transfer 

• CD Master Tapes 
• DAT Copies 

COMPACT DISC PRODUCTION 
CASSETTE DUPLICATION 
7 INCH SINGLES 

Complete packages with printing 
-

‘¿’'Direct EUROPÂDISK.1JÊ □mm 75 Varick Street 
Mastering New York. NY 10013 

(212) 226-4401 

• FIRST TAKE 

sweeps, tones from Acoustic Sciences 
Corp.’s Music Articulation Test Tape,™ 
Northwestern University’s LEDR™ psy-
choacoustical perception test bands, 
speaker phasing checks, and a variety of 
musical pitch references. The latter in¬ 
clude A-440, A-442, A-444, and octaves 
of A3 (220 Hz) to A4 (440 Hz), pre¬ 
sented both as sawtooth waves and piano 
notes. 
SRD also provides some nifty little 

touches, such as Band 53, a left/right 
channel test presented as a 30-second, 
digital recording of an Amtrak passen¬ 
ger train approaching and passing from 
left to right. And speaking of digital re¬ 
cording, SRD was produced completely 
in the digital domain, directly into a 
Sony PCM-1630 processor. 
SRD also makes clever use of the com¬ 

pact disc medium. Getting right to the 
sound you need is simple: punch in the 
track number you need, and your CD 
player is instantly transformed into a 
multifunction test generator. You can 
access tracks quickly (I loved using the 
SRD with a wireless remote), play them 
back in any order, or set one for endless 
repeat using the programmed play fea¬ 
tures found on most CD players. 
The best aspect of the SRD is its com¬ 

prehensiveness. Even if you don’t know 
what to do with TEF (Time-Energy-Fre¬ 
quency) sweeps, you just might need 
them someday. I have a feeling that CD 
and record mastering engineers around 
the world may applaud the fact that SRD 
includes one-minute 100, 1,000, and 
10,000 Hz tones; in fact, these appear 
twice on the disc. With an inexpensive 
tool like SRD available, you no longer 
have any excuses for sending out a tape 
without these important signals re¬ 
corded at the head. 

Prosonus took a great deal of care in 

producing the Studio Reference Disc 
and did its homework well on this proj¬ 
ect, having consulted a lengthy panel of 
experts in researching which test signals 
to include. The accompanying booklet 
is excellent, offering plenty of applica¬ 
tions notes for the test signals and even a 
bibliography of recommended reading. 
At $49.95, SRD may be one of your best 
audio investments in 1989. 
A Iso available through EM Bookshelf: 

(800) 233-9604. 

George Petersen lives with his 
wife and two musical dogs in a 100-year-old 
Victorian house on an island in San Eran-
cisco Bay. 
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Concept 11 
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Comprehensiveness 10 

iiiiiiiiiin 
Convenience 10 
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Cost-Effectiveness 10 

Prosonus 

1616 Vista Del Mar 

Los Angeles, CA 90028 

tel. (213) 463-6191 

The Scale-Chord 
Synopticon ($29.95) 
By Steve Oppenheimer 

iThe aptly named Synopticon 
by Kathlyn Powell, John Fowler, and 
Jorge Strunz—a 634-page, computer¬ 
generated book of tables with explana¬ 
tory text—identifies, classifies, and 
cross-references all the 274 unique, 5- to 
9-note scales that are possible in the 12-
tone system and the 336 distinct chord 
types that can be derived from them. 
The authors have created a deep sys¬ 

tem that, once fathomed, makes the 
scales and chords accessible and the re¬ 
lationships among them understand¬ 
able. The scales are organized by type, 
which is defined by the number of notes 
per scale, from pentatonic to nonatonic. 
Within each type, the scales are num¬ 
bered. For example, the third of the 66 
heptatonic (7-note) scales—better 
known as the major (Ionian) scale—is 
named “7-3.” Modes are accounted for 
but are not listed individually, as they 
are not “unique." The Phrygian mode, 
for instance, is scale 7-3-3 (i.e., the third 
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mode of scale 7-3). All scales get an over¬ 
all sequence number, from 1 to 274, for 
cross-referencing. 
The scales are grouped in families, 

defined by the intervals comprising 
them; all scales in family 133, which in¬ 
cludes the harmonic minor, contain one 
minor third, three major seconds, and 
three minor seconds. A graphic repre¬ 
sentation of each scale’s intervallic struc¬ 
ture helps clarify the relationships 
within and between families. 
The second table lists the note names 

of each scale, transposed into all twelve 
keys, and depicts each scale in standard 
notation, in the key of C. Note naming is 
nonstandard, however, as the authors 
do not use flats and avoid enharmonic 
spellings (such as E# and double 
sharps). In the Synopticon, scale 7-6, for 
example, in C is: C, D. D#, E, F#, G#, and 
B. There are two “D” notes and no “A.” 
Conventionally, this scale is: C, D, Eb, 
Fb, Gb, Ab, and B; each scale degree is 
assigned a unique note name. The au¬ 
thors opted for a system that could re¬ 
main consistent for all scales (including 
eight- and nine-note scales, which re¬ 
quire note-name repetition). Theoreti¬ 
cal quibbles aside, this system takes get¬ 
ting used to but is not a major hassle. 
Chord types are divided into nine 

groups—major, minor, dominant, 
etc.—and assigned an overall sequence 
number. Again, there are intentional 
naming differences: a maj9 chord indi¬ 
cates what is usually called a major7(9); 
a major triad with a ninth but no sev¬ 
enth—commonly a maj9—is a maj/9, 
the slash indicating the absence of the 
seventh. The authors use elevenths in 
some places to accommodate traditional 
chord names, but fourths are used in 
cross-referencing to keep within one 
octave. The authors wisely shun the is¬ 
sue of alternative chord voicings; to do 
otherwise would consume enough pa¬ 
per to lay waste the forests of California. 
As with scales, pictorial representa¬ 

tions of the chord types’ intervallic struc¬ 
tures are included. A table shows the 
names of the notes comprising each 
chord type, transposed into twelve keys, 
and also displays each type in standard 
notation, in the key of C (with flats, but 
not enharmonic spellings). 

Next, the chords are related to their 
scale equivalents, the scales that contain 
all the notes in each chord. A list of 
chords contained in each scale is sup¬ 
plied, with the scale degree on which 
each chord occurs. The table shows, for 

Excerpt from Synopticon's the scale 

transposition table 

instance, that in the major scale (7-3-1), 
dom7sus4 chords occur on the second, 
third, fifth, and sixth scale degrees. A list 
of scales containing each chord type 
completes the second section of the 
book. 
The last major section of the Synopti¬ 

con correlates subsets and supersets. 
That is, the subset of an octatonic (8-
note) scale is comprised of all the hepta¬ 
tonic scales it includes. The superset of a 
scale includes all the scales, larger by 
one note, that contain it. Although the 
tables only show sets of related scales 
one note larger and smaller, more dis¬ 
tant relationships can be traced in suc¬ 
cessive, single-note steps. 

Four appendices offer clarification. 
One lists the scales by Synopticon num¬ 
ber, with their common, international 
names, then shows the same informa¬ 
tion alphabetized by international 
name. The other appendices discuss the 
computer algorithms used to devise the 
Synopticon, the quantities of each scale 
and chord type, and an efficient method 
of locating a given scale. 
The terminology and organization of 

the book takes some getting used to. 
However, once the tables are under¬ 
stood, The Scale-Chord Synopticon offers a 
useful reference as comprehensive as its 
name implies. 

IIIIIIIIIID 
Concept 10 

Usefulness 9 

iiiiiiinin 
OVERALL Comprehensiveness 10 

Synopticon Publishing Co. 

4339 Saltillo St. 

Woodland Hills, CA 91364 

tel. (818) 704-8613 
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UPGRADE 

Only $199 from Computer Music Supply, 

382 N. Lemon Ave., Wdnut, CA 91789. 

We accept VISA, MasterCard and AMEX. 

I » 

multiport interfaces, 

such as 64 TYack PC, 

Cakewalk, Tfexture, 

and more to come. 

Call 800-322-MIDI. 
Computer Music Supply 

382 N. Lemon -Walnut, CA 91789 ■ 714-594-5051 

For unlimited 

MIDI power on 

your PC. The ideal 

low-cost add -on 

to your 401-based 

system. 

FREE (UNTIL MAY 1): 
PC Sequencer software 

included, featuring 
600 pulses/quarter note 
and piano roll graphics. 

Also compatible with 
the CMS404 and all 401 

interfaces. 

When used with a 

401 interface, 

you get two MIDI 

ports in and five 

out-a total of 

80 channels! 

Warks with 

other programs 

supporting CMS 

Break the 
barriers! 
Announcing the / 
CMS-404 || 
interface. ,1 

Hr 
J 
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REVIEWS 

Passport Designs ClickTracks 2.0 
Music for the movies is bigger than ever. Here’s a new way to get your MIDI studio 
into the scene. 

By Paul D. I^hrman 

< File Edit Windows Format Resolution Options MIDI 

bD ■ Hir line shot k J= 
SMPTE 30 Starting Tpo = 100.00 

-- 6 CLIX WARNING AT 23:59:56:12 --

HH:MM:SS:FF DESCRIPTION BEAT MIB OFFSET * - TIME 

• 00:00:00:00 Start of cue 1.00 111 0 *0.0 0:00.00 

• 00:00:00:20 Fede up to airport seen... 2.11 112 ? / 7 *2.5 0:00 75 

• 00:00:03:11 Zoom in on plane 6.61 2I3 7' *2.5 0:03.45 

• 00:00:05:09 Pen to shot of pilot 9.83 3I3 T / -1.5 0:05.25 

• 00:00:09:01 See face of pitot 16 11 611 0 -1.0 0:09.00 

• 00:00:12:05 Pilot smiles 26 13 811 0 -1.2 0:12.12 

• 00:00:16:11 Pull bock to shot of pl... 39.57 1014 ? -0.7 0:16.3Z 

• 00:00:22:15 See plane on runway 59.20 1414 0 -1.9 0:22.44 

• 00:00:26:07 Plane takes off 71.15 1711 0 -1.4 0:26.19 

• 00:00:28:04 See commercial 77.23 1812 0 -2.1 0:28.06 

• 00:00:29:15 Cut to block 8160 1911 ? / -0 9 0:29 47 

o 

Pl 

The Hitlist shows cues, their locations, and other information. 

M . . 
music-for-visuals market so drastically 
that a reported 70% of the TV or radio 
commercial jingles composed in this 
country are being done in home studios. 
It’s the dream of many, if not most, 
home studio owners to be involved in 
scoring films and TV shows. The soft¬ 
ware providers have been doing their 
part to help us realize that dream, and 
the last couple of years have seen the 
emergence of music software specifically 
designed for the composer or music edi¬ 
tor working with film and video. These 
programs are not for hobbyists; they cost 
serious bucks and require substantial 
amounts of hardware to be effective. But 
we’re talking about a major glamour 
business, and the programs are com¬ 
manding a lot of attention. 
Two of the major players in Macintosh 

music software have already joined the 
fray. Digidesign's QSheet (reviewed in 
the May '88 EM) is a “non-musical” se¬ 
quencer designed to facilitate the use of 
MIDI for sound effects and studio auto¬ 

mation. Opcode’s Cue (October ’88 EM) 
assists the film composer in numerous 
ways, including automating the process 
of finding musical placements of visual 
“hits,” streamlining a lot of paperwork. 
Now Passport Designs has released 

the latest version of ClickTracks, written 
by New York composer Bruce Coughlin. 
ClickTracks has actually been around 
since the fall of 1986 as a simple pro¬ 
gram written in Microsoft BASIC and 
uploaded to PAN as shareware. It re¬ 
ceived a very positive response (it’s still 
on PAN), and in the months that fol¬ 
lowed, in the best tradition of public 
computer networks, several users con¬ 
tributed ideas for new features. Soon 
Coughlin had the program in stand¬ 
alone form and was selling it commer¬ 
cially through a handful of dealers. In 
late 1987, Passport picked up its distri¬ 
bution and worked with Coughlin to 
improve it. 
Today, ClickTracks provides a num¬ 

ber of valuable services. Its two main 
functions make the more mundane 

mathematical chores of film composing 
much easier: a clickbook and a sophisti¬ 
cated method of locating hits. 

THE CLICKBOOK 
The Clickbook is the simplest part of the 
program. It displays a window contain¬ 
ing the timings of the first 600 beats of a 
piece, at any chosen tempo, expressed 
in either beats per minute (bpm) to the 
nearest hundredth, or in frames per 
beat to the nearest tenth of a frame. The 
timings can then be shown in any of the 
standard film (frames or feet/frames) 
or video (hours/minutes/seconds/ 
frames) formats. Unlike a traditional 
clickbook, the zero point can be offset to 
any value, so you can use the screen to 
calculate the actual times of the beats in 
a real cue, not just the relative times 
from the start of the cue. 

THE HITLIST 
The program's main window is the 
Hitlist, where visual events requiring a 
musical change or accent—known as 
“hits”—are listed and edited. You specify 
an initial tempo and enter and name the 
hits, one at a time. The hits can come 
from a film’s editor or a workprint (pref¬ 
erably one with a time code window 
“burned in" to the screen), and can be 
entered in any film or video format. 
(Formats can be changed at will, and the 
list will be automatically recalculated.) 
As each hit is entered, the program 

calculates on which beat it falls and, if it 
is off the beat, by how much, in subdivi¬ 
sions of both beat and frame. The subdi¬ 
visions are user-selectable, so the display 
can show hit locations to the nearest 
eighth note, sixteenth, eighth-note trip¬ 
let, etc., and it uses musical notation, 
not just numbers. The display can show 
a hit’s location in either total number of 
beats from the beginning of a cue, or in 
measures and beats, referred to a user-
specifiable time signature. 
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If you change the tempo, the relation¬ 
ship of the hits to the beats will change 
as well. The Scan feature lets you select a 
range of tempos, e.g., from 110 to 130 
bpm (in whole numbers only) and will 
calculate how many hits fall close to 
beats at each tempo, giving you a “score” 
for each one. The definition of how 
close is close enough is up to the user. 
You can also specify a range of offsets for 
the starting point, so you can compare 
the score of a cue at 121 bpm that starts 
three frames late with the score of a cue 
at 123 bpm that starts four frames early. 
You can make some hits more important 
than others, or scan only certain parts of 
a cue by using a hide function on the 
hits you want to ignore. 
Once you decide on a tempo you like, 

you can insert it on any beat. Time-signa¬ 
ture changes can also be inserted on any 
measure boundary. These changes be¬ 
come part of the Hitlist and can also be 
viewed by themselves and edited in a 
Conductor window. 
Two features new to this revision are 

Accel/Rit and Make It Fit, which will 
calculate accelerandos or ritards over a 
particular time span to bring hits into 
line. You specify a starting point for the 
tempo change, then tell the program 
either that you want a certain beat to 
line up with a specific time or hit, or that 
you want a certain tempo to be reached 
by a specific point in time. 
Another new feature is the ability to 

insert and delete time in a Hitlist, shift¬ 
ing all the hits after the insert/delete 
point accordingly. This can be of great 
help when a film is still in the editing 
stage, and a scene is shortened or 
lengthened while the composer is in the 
thick of assembling the score. 
The Hitlist can be displayed in a 

graphic form, known as a “Hitmap,” 
which is similar to music notation and 
can be printed out to serve as a skeleton 
score for conducting live musicians. 

The Stopwatch spots cue points and generates a Hitlist. 

The Musician's Music Software Catalog ! 
Our all new catalog is the most comprehensive issue ever 
published. It provides detailed information on the state-of-
the-art in music software and MIDI products. We offer an 
extensive selection of hardware, software, books, cables, a 
few videos, & accessories. Visa/M-card. Order Info below. 

Monthly Package Special 
Opcode Vision 
Studio 3 Interface 

(2) 5' MIDI Cables - Call For Price! 
• 48-Track PC 
• Bacchus 
• (lab 
• Club MIDI 
• Commodore 
• CMS 
• Digidesign 

• Dominant Eunction 
• Dr.T's 
• HB Imaging 
• Hy brid Arts 
• Imagine 
• IBM 
• Jim Miller 

• Mark /Unicorn 
• MIDImouse 
• Opcode Systems 
• Passport Designs 
• Pyware 
• Quiet Lion 
• Roland 

• Sonus 
• Sound Quest 
• Southworth 
• Steinberg 
• Turtle Beach 
• Twelve Tone 
• Voyetra 

On 

DAT is proud to offer u FREE bulletin board service. You can dial up from 
any computer and browse through our latest SALE SPECIALS!, place 
order on-line, leave questions and get answers, and give us your feed back. 

Use your computer and modem and vail the BBS at 203 877-1483 

CATALOG ORDER INFO / Send your catalog subscribtion request and $5 US ($10 overseas) to below: 

Fur telephone consultation, call 203 X74-00X0. Same day shipment available on in-stock 
items. DAT will replace defective merchandise immediately. He cannot guarantee 

machine compatibility. All products arc eligible for manufacturer's warranty. 
I All sales final. Worldwide shipping! \ isa Mastercard 

Digital Arts & Technologies 
Dept. EMX, P.O. Box 11. Milford. CT. (16460 

650 Key 
Music Contacts... 

45(2 Each! 
Now use your Macintosh or IBM to contact over 650 key people 
in the industry with MusicContacts! You get names, addresses, 
phone numbers, and music specialties of major A &R execs, produc¬ 
ers, publishers, and radio program directors... all in our complete 
database management system! And all for just $295! Order now and 
we’ll include FREE book - How to Get a Record Contract. 
Send in the coupon below, and start making valuable contacts today! 
’Works with any Mac, or IBM compatible computers 

To order send $295 
(plus $4 shipping/handling) 
TO: 
R & D Music Software 
6393 Penn Ave. Suite 307 
Pittsburgh, PA 15206 
Or Call (412) 241-4262 
(PA residents add 6% sales taxi 

Name __ 
Address _ 
City_ St_ Zip_ 
MasterCard _ Visa _ Exp. Date_ 
#: _ _ 
Mac_ IBM _ 
Signature _ 

MusicContacts" 
The Software for Musicians Who Want to be Heard 
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14/e ve got the 
SOUNDS 

Amiga, ST, Mac, IBM & C64 

KORG M 1 SOUNDS - 100 on ROM card or data 
disk. Call or write for details. 

D1 10/1 0/20 SOUNDS 128 on data disk for $39. 

K1 SOUNDS - 128 on data disk for $39. 

D50 SOUNDS - 384 on data disk for $49. See 
Electronic Musician, 5/88; Keyboard 1/89. 

TX81Z/DX11 SOUNDS - 312 sounds and setups 
on data tape for $39. See Electronic Musician, 
9/87. 

MT32 SOUNDS - 2 volumes; 128 sounds per vol¬ 
ume on data disk. $29 per volume. 

CZ SOUNDS - 320 on data sheets or data disk for 
$39. 

FB01, K3, ESQ1, DX7, DX100/21/27, POLY 800 
SOUNDS - call or write for more information. 

Most sound disks include self-loading librarians 
or work with popular librarian/editors for the ST, 
IBM, Amiga, Mac or C64. Visa/MC orders wel¬ 
come. Laser docs included. Shipping $3. 
Overseas $7. Payment must be in US funds. 

14 Hill Blvd., Dept. E 
Mechanicsburg, PA 17055 
717-697-1378 

LEISTER 
PRODUCTIONS 

ACE MUSIC 
CENTER 

FOR A FULL LINE 
OF PROFESSIONAL 

EQUIPMENT, AT A PRICE 
YOU CAN AFFORD— 

CALL ACE 

1-305-892-6100 
13630 WEST DIXIE HWY. 
N. MIAMI, FLA. 33161 

• CLICKTRACKS 

MIDI FILES 
ClickTracks would just be a fancy calcu¬ 
lator if it couldn’t export a Hitlist as a 
Standard MIDI File (see the April '89 
EM) so a compatible sequencer can use it 
as the structural outline of an entire 
piece of soundtrack music. ClickTracks 
supports both Type 0 and Type 1 MIDI 
Files. All tempo and meter changes stay 
intact when the Hitlist is imported into 
the sequencer, and the names of the hits 
are retained as markers. This function 
also works the other way around: you 
can save a piece in a sequencer, with its 
tempos, meters, and cue markings, as a 
MIDI File and import it into ClickTracks 
as a Hitlist. 

In a Mac with plenty of memory, using 
ClickTracks and Passport’s Master Tracks 
Pro sequencer simultaneously under 
MultiFinder is a breathtaking experi¬ 
ence, especially when using the se¬ 
quencer with MIDI Time Code. You 
construct the hit list, send it over as a 
Conductor track (which contains tempo 
and meter changes), record your musi¬ 
cal tracks, and play it back locked to a 
SMPTE track on your video. Everything 
is right where it’s supposed to be, the 
first time. 

A PROBLEM 
There is one slight problem interfacing 
these two programs, however: Click-
Tracks will work with fractional tempos 
but allows changes only on beats, while 
Master Tracks Pro will only recognize 
whole-number tempos, although with 
no restrictions on where they occur. If 
you remember to stick to whole-number 
tempo changes on whole beats when 
you’re sending a MIDI File back and 
forth, the exchange is flawless, but if you 
don’t, some rounding-off will occur, and 
that could throw some of the hits off. 

It’s also unfortunate that Master 
Tracks Pro does not let you import a 
Conductor track into a pre-existing se¬ 
quence, so it’s difficult to write the mu¬ 
sic first and lay the tempos in later. 
There is a way to do it—put the entire 
sequence on the Clipboard, select New, 
import the MIDI File, and then paste the 
Clipboard into this new sequence—but 
it’s clumsy and requires a lot of memory. 
Perhaps Passport can do something 
about this in a future version of the se¬ 
quencer. 

If you’re not using MIDI Time Code 
yet, you can export tempo and meter in¬ 
formation from a Hitlist to a SMPTE-to-

MIDI clock-and-pointer converter, like 
the Roland SBX-80 or Jam Box, using 
system exclusive data. This makes it 
unnecessary to program the converter 
by hand, which can be a very tedious job 
in a file with many tempo changes. 

WATCHES AND TEMPOS 
Two other features add to ClickTracks’ 
effectiveness. A Stopwatch function not 
only allows you to time the difference 
between two events, it lets you construct 
a Hitlist from visual cues, in real time, 
which you might have to do when you’ve 
been given a workprint that has no time 
code window. Tap the Return key at the 
beginning of a cue, and each time you 
hit the space bar, the computer records 
the elapsed time and adds it to the 
Hitlist. The function can work either 
with the Mac’s internal clock, or locked 
to incoming MIDI Time Code, in which 
case the numbers it generates are real 
SMPTE times, not just relative times. 
The other function is Tempo Tap, 

which can help you when you’ve got a 
“feel” for the tempo of a musical cue but 
have no idea what the numerical value 
is. Hit the space bar five times, and Click-
Tracks tells you the tempo (in beats per 
minute and frames per second), based 
on the average time between taps. 
Anyone familiar with Cue will recog¬ 

nize that ClickTracks covers much the 
same ground as Opcode’s program, so 
comparisons are inevitable. While Cue 
has more features and presents some of 
ClickTracks’ functions with a little more 
sophistication, ClickTracks has its edge, 

ClickTracks' keyboard commands. 
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Product Summary 
PRODUCT: 

Passport Designs ClickTracks 
V. 2.0 
TYPE: 

Film-scoring software 
PRICE: 

$495 
HARDWARE REQUIREMENTS: 

Macintosh 512KE, Plus, SE, 
or II; printer, MIDI inter¬ 
face, and SMPTE-to-MIDI or 
SMPTE-to-MIDI Time Code 
converter recommended 
MANUFACTURER: 

Passport Designs 
625 Miramontes Street, 
Suite 103 
Half Moon Bay, CA 94019 
tel. (415) 726-0280 

OVERALL 

iiiiiinnnn 
Features 8 

iiiiiiiiir 
User-Friendliness 9 

iiiiiiiiiin 
Usefulness 10 

Documentation 8 

EXCLUSIVELY for the 

SOUND LIBRARY 
ACCESS FREE 
WITH PURCHASE 

WE WON'T 
CHARGE UNTIL 
WE CAN SHIP! 

Electronic Musician. 

CONFIDENCE TO CREATE... 
When you're starting out, or looking to expand your sound horizons, you 
should think about music and sound creation, not double talk and hassles! 
We carry every major brand of electronic instruments and related equip¬ 
ment, but more important, we KNOW how to help you get the most out of 
your purchase with a combined 50+ years experience... and we've been 

serving the needs of the electronic musician since 1982! 

K NOWLEDGABLE 
& EXPERIENCED 
SUPPORT STAFF 

TOLL-FREE 
SUPPORT FOR 

OUR CUSTOMERS 

71 17 E. 3rd Avenue - Scottsdale, Az. 85251 
(800) 221-KEYS or (602)945-0368 

PAN ID - SYNTHONY • SOURCE ID» SIGO47 • GENIE ID» XTH70476 
sgnTHong 
music 

too. It’s less expensive (although until 
Passport recently increased the price, it 
used to be a lol cheaper), and, more 
important for the beginning or part-
time film composer, it’s somewhat less 
daunting to get started on and more 
forgiving in use. For example, you don’t 
have to worry about naming and organ¬ 
izing files, the way you do in Cue, to use 
many of the more advanced features. 
ClickTracks is highly intuitive, and the 
new, 84-page manual is perfectly ade¬ 
quate. 
Of course, either program would have 

seemed miraculous just three years ago. 
Today, faced with this choice, I feel that 
Cue is more appropriate for the experi¬ 
enced, heavy-duty professional, while 
ClickTracks will perform more than 
enough miracles for the beginning or 
part-time film composer to justify its 
price. 

(A Version 2.0 upgrade is available to 
owners of previous versions.—Ed.) 

Poul 0. Lehrman composes mu¬ 
sic, unites articles, teaches computer-music lit¬ 
eracy, consults with various hardware and 
software manufacturers, goes to trade shows, 
and grumbles and complains a lol, but he's a 
lot happier than he looks. 

VISA ■ MASTERCARD • AMERICAN EXPRESS ■ SERVING THE CHICACOUND AREA 

DOWNTOWN 
3<M M. Clark SI. 
Chicago, IL SOOS 7 
1312) 327SMS 

HOURS 
Monfrl 12 3 
Saturday 10-6 
Sunday Cfoaod 

NORTH 
9 E. Golf Torr ace. 

Arlington Ht s, IL 60005 
(312) 439-7625 

SOUTH 
3416 Chicago Rd. 
Steger, IL 60475 
(312) 756-7625 

YOUR SOURCE FOR KEYBOARDS, 
COMPUTERS, SOFTWARE & RECORDING 

EQUIPMENT. WE SPECIALIZE IN SMPTES 
MIDI STUDIO APPLICATIONS 
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Whether you're a com¬ 
puter enthusiast or an en¬ 
thusiastic musician, a 
producer or a recording 
engineer, Electronic Musi¬ 
cian magazine is your 
com píete guide to the new 
technology that links the 
world of electronics and 
computers with the world 
of music. 

SUBSCRIBE TODAY 

Don’t wait to buy EM every 
month on the newsstand — 
subscribe today and save 
over 50%! Only $14.95 
brings you 12 issues and, as 
a subscriber, you’ll receive 
your magazines almost two 
weeks before they’re 
available on the newsstand! 

Special offer of only 
$14.95 per year. 

Use the attached card or 
send $14.95 (outside U.S. 
and Canada add $15). 

Electronic Musician, 6400 Hollis St. #12, Emeryville, CA 94608 



REVIEWS 

Miller/Blake Sample Disks 
for the Kurzweil 250 

The wait is over—Kurzweil K250 owners now can expand their libraries with this new 
family of disk-based samples. 

By Chris Yavelow 

^^s we approach the fifth 
birthday of the Kurzweil 250, the first 
commercial, disk-based sample library 
for the instrument has finally appeared. 
Miller/Blake Samples, a company that 
has been marketing a Prophet-2000 
sample library since 1986, has produced 
a catalog of 96 Macintosh disks full of 
samples for the K250. 
Although reasonable facsimiles of the 

Kurzweil ROM-resident samples have 
turned up in the libraries of nearly every 
one of its competitors, until now, the 
only disk-based samples for the K250 
have been those available from Kurzweil 
Music Systems and a sample clearing¬ 
house run by Sweetwater Sound. It takes 
about one second to realize that Kurz¬ 
weil Music Systems has no motivation to 
include anything in its disk-based library 
that would compete with the samples in 

its own ROM blocks, as the sale of the 
these four soundblock options is one of 
its major sources of income. 
The orientation of Sweetwater 

Sound’s K250 sample library is along the 
lines of a “sample swap meet” (send a 
disk of samples as a contribution to the 
library and get any disk in return). 
Sweetwater’s best sounds are reserved 
for their own ROM-based, K250 sam¬ 
ples, which are available to plug into 
your SGP board, or in cartridge form for 
the Version 6.0 cartridge slot. 
The Miller/Blake catalog states that 

their samples “complement and, in 
many cases, improve upon the resident 
Kurzweil ROM samples.” For the most 
part, this statement is accurate. In the 
past four years, I have listened to nearly 
every K250 digitizer bank (group of 
sound files) floating around the 

bitstream, and the Miller/Blake samples 
are definitely in the upper echelon. 
However, I should stress that my opin¬ 
ion is based not on their complete 96-
disk library, but on the 29 disks the 
company sent for evaluation. 
The disks are distributed as follows: 21 

guitars and bass guitars, sixteen wood¬ 
winds and saxes, eight brass, six percus¬ 
sion, twenty synths and keyboards, six 
vocals, eleven strings, and eight miscella¬ 
neous disks (harmonica, mandolin, ac¬ 
cordion, big band, and orchestral tutti). 
The strings are the only orchestral sec¬ 
tion that is completely represented: 
there are many violins, violas, cellos, and 
an excellent double bass. The wind disks 
are heavy with flutes and saxes but miss¬ 
ing the oboe, clarinet, and bassoon. An 
English horn and a disk of recorders are 
listed in the catalog, but I didn't get to 
hear these. The brass disks are mainly 
trumpets and a flugelhorn. Most of the 
disks come with keyboard setup files that 
combine Miller/Blake’s sounds with the 
ROM-resident ones. 
Seven of the disks use an approach 

that’s becoming more and more fash¬ 
ionable, that of sampling an entire en¬ 
semble: “Big Band One” (three saxes, 
four trumpets, two trombones), “Wind 
Ensemble One” (three flutes, two oboes, 
two clarinets, one bassoon), ‘Trumpets 
and Trombones One” (three trumpets, 
two trombones), “Bright Brass One,” 
“Big Band Two,” “Trumpet Section,” 
and “Full Orchestra One.” The advan¬ 
tage is that the interaction of groups of 
instruments, sampled en masse, will al¬ 
ways be more realistic than a layering of 
instruments sampled separately. Addi¬ 
tionally, single notes of these combos 
count as a single note on the K250, help¬ 
ing optimize its channel-stealing. 

Recordings were made with three 
mies: a Sennheiser 421, an Audio-Tech-
nica ATM-33R, and an Electro-Voice 
NDYM 757. Although the K250 will 
sample at rates up to 50 kHz, the vast 
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majority of these sounds were sampled 
at 31.25 kHz to conserve memory. The 
Kurzweil digitizer's de-emphasis modes 
were used for most of the sustained 
sounds, and these were looped inter¬ 
nally or with Digidesign’s Sound Designer, 
which is compatible with the K250 via 
Kurzweil’s soundfile conversion utility, 
SD Convert. Percussive sounds were 
sampled using the Kurzweil’s compres¬ 
sion modes. Soundfile volume was ad¬ 
justed by turning off the K250’s velocity 
sensitivity and then running the roots 
through a Tascam VU meter for com¬ 
parison. Jim Miller (not the same Jim 
Miller of Personal Composer fame) also 
took psychoacoustic phenomena into 
consideration when adjusting soundfile 
volume: higher notes tend to sound 
louder if they are, in fact, at decibel lev¬ 
els identical to lower notes. 
Samples are personal things. Many of 

the people for whom I played these 
samples loved the ones that disap¬ 
pointed me and vice versa. Nonetheless, 
sixteen sounds got unanimous “excel¬ 
lent” ratings from all of us: “Acoustic Six 
String Steel Guitar” (disk 1), “Baritone 
Sax One” (disk 15), “Pan Flute One” 
(disk 16), “Electric Grand—Yamaha 
CP70” (disk 17), “Solo Violin Two” (disk 
21), “Double Bass One” (disk 31), “Fe-

Product Summary 
PRODUCT: 

Kurzweil 250 Sample Disks 
for the Macintosh 
TYPE: 

Pre-recorded sample disks 
MANUFACTURER: 

Miller/Blake Digital Samples 
2801 18th Avenue 
Sacramento, GA 95820 
tel. (916) 452-7685, 6 p.m. to 
11 p.m. 
LIST PRICE: 

Set of ten disks: $139.95; two 
sets of 10 disks: $125.95 per 
set; three sets of 10 disks: 
$ 118.95 per set 
EQUIPMENT REQUIREMENTS: 

Mac 512KE or better, 
Kurzweil 250 

■■■■■■■■■□□ 

9 
Consistency 7 

iiiiiiiiiia 
OVERALL Vlriety 10 

male Vocal Two” (disk 32), “Solo Flute 
One" (disk 35), “Muted Strat/Funk 
Strat" (disk 36), “Solo Cello Two" (disk 
37), “Alto Sax Two “ (disk 42), “Soprano 
Sax One” (disk 43), “Solo Trumpet 
One" (disk 45), “Solo Violin Four" (disk 
51; this goes higher than the ROM violin 
in Sound Block C, also known as the 
“Classic Block"), “Solo Viola One” (disk 
72), and “Baritone Sax Two (disk 78). 
Excellent, too, were most of the sampled 
synths (but synths are relatively easy to 
sample; the live instruments here will 
save you time and money). 

I encountered isolated cases of ali¬ 
asing and inconsistent decay loops, but 
in many cases, you could edit these your¬ 
self once you’ve loaded the sounds into 
your K250. Should you notice an out-of¬ 
tune note or a poor loop, Miller/Blake 
promises a free upgrade as newer ver¬ 
sions of those disks are created. My main 
complaint with the Miller/Blake library 
is the organization of their catalog. For 
example, violins 1 through 5 are on 
disks 20, 21, 47, 49, and 79, respectively, 
and that’s a minor nuisance. 
One of the best aspects of their librar¬ 

ies is you can mix and match their 
sounds into ten-disk sets for $139.95 per 
set (compare that to Kurzweil’s sound 
libraries that list for $150 per ten-disk set 
and don’t let you substitute disks be¬ 
tween sets). Miller/Blake’s prices go 
down 10% if you order two sets at a time 
and 15% if you get three. There is a 
demo cassette recording available for 
$6.50. The company is committed to 
producing new K250 disks on a monthly 
basis. They publish a bimonthly newslet¬ 
ter to keep users up-to-date. 

If you own a Kurzweil 250, you would 
be well-advised to order the Miller/ 
Blake demo cassette and catalog. If you 
want to jump right in and are willing to 
trust my ears, you wouldn’t go wrong 
picking a set of ten from the disks con¬ 
taining the sounds I consider excellent 
(greater than nine on a scale of one to 
ten). At this time, the Miller/Blake 
Kurzweil 250 Sample Disks have no 
competition. Fortunately, the company 
has very high standards. 

(Miller/Blake donates half of all profits 
from the sale of its sample disks to the World 
Wildlife Fund, the ASPCA, and the Humane 
Society.—Ed.) 

Chris Yovelow is a computer-as¬ 
sisted composer who sampled his daughter's 
birth cry in lieu of taking those boring photo¬ 
graphs your friends usually make you look at. 

Get smart. Get the best and 
most complete catalog of MIDI ’ 
products now. Only $2, refund¬ 
able on first order. Includes illus¬ 
trated primer on MIDI hardware 
and software. 

• The most complete 

family of PC MIDI inter¬ 

faces. from the CMS-401 

to the most advanced 

interface on the market: 

theCMS-444. 

• PC MIDI software, such 

as librarians, editors, and 

notation software, includ- . 

ing the hot new KI Wizard I 

Editor Librarian. J 

•Educational software, f 

• Creative music soft- A 

ware, such as Music 1 

Creator or algorithmic jf 

programs, etc. 

• Complete line of 

rack mounted computers, 

sound modules, keyboards, and 

accessories, such as rack enclo¬ 

sures for the Roland MT-32. 

i. SOURCE 

to pro¬ 

fessional. 

We offer: 

At last: a one-stop, no 

complete source 

of electronic music 

products: Com¬ 

puter Music 

Supply. The 

world’s only 

complete 

supplier of 

IBM PC 

music 

hardware 

and soft¬ 

ware for 

all levels-

■ amateur 

Send $2 to Computer Music Supply, 

382 N. Lemon Ave., Walnut, CA 91789. 

We accept VISA, MasterCard and AMEX. 

■ 
Call 800-322 MIDI. 

Computer Music Supply 
382 N. Lemon- Walnut. CA 91789 • 714-594-5051 
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REVIEWS 

Roland R-8 Human 
Rhythm Composer 

The company that put the drum machine on the map has redefined what a drum 
machine is all about—with truly groundbreaking results. 

By Lory Kohn 

The R-8 Human Rhythm 
Composer comes to the ball clad in a 
surprisingly austere casing. Its sedate, 
stylish design hardly seems calculated to 
attract rappers. Beneath that Brooks 
Brothers exterior however, lies a dyna¬ 
mo ready to suck in its belly, stick out its 
chest, and salute. Efrain Toro has pro¬ 
grammed it to do just that: his “Jungle,” 
included as Demo Song 0, is the hottest 
demonstration I’ve ever heard for an 
electronic device. But there’s a lot more 
to the R-8 than one spectacular demo. 

THE MANUAL 
The 230-page manual is written in 
Roland’s proprietary Japo-Saxon. It re¬ 
ally tries hard, and its length represents 
a rare commitment to the user. I appre¬ 
ciate the extensive index, brief (but use¬ 
ful) appendix, and troubleshooting sec¬ 
tion; when I had problems, I could find 
answers. Roland also includes a handy, 
quick, operation guide and the latest 
revision of its MIDI Guidebook. 

Although every operation is carefully 
described, the manual’s most inscru¬ 
table parts deal with the machine’s most 
innovative features, and there are few 
hints offered as to what real-world appli¬ 
cations (of which there are many) best 
suit each feature. The same can be said 
for the manual’s 16-page MIDI section. 

Obviously, the R-8 has been stocked 
with a veritable Kama Sutra of sexy MIDI 
capabilities, but it’s up to you to figure 
out what you can do with them. But hey, 
you’re a MIDI musician; you’re used to 
being one of the bold explorers ventur¬ 
ing into the unknown. Despite occa¬ 
sional shortcomings, the manual is a 
milestone in the often sordid history of 
technical writing. 

GOIN' TO AG0G0 
Ah, the lush unknown. Experiencing 
these dynamically allocated sounds, 
sampled at 44. 1 kHz with 16-bit dynamic 
range, is like being in a rainforest hear¬ 
ing the calls of tropical birds and the 

pounding of native drums. The sound 
quality is similar to the Alesis HR-16, 
except there are over twice as many 
sounds, you can edit them in real time, 
and the toms sound a lot more aggres¬ 
sive. There are 68 invigorating factory 
sounds and room for 26 edited versions 
of those 68; optional RAM/ROM cards 
can provide another 26 sounds. You feel 
the skin and gristle of the drums and the 
clang of the cymbals. Do eight kicks, fif¬ 
teen snare variations, and a pedal-closed 
hi-hat whet your appetite? 
The R-8 gives you three powerhouse 

sets of four matched toms with “Doom 
Tom” thrown in for good measure. The 
percussion lineup includes can, clave, 
cabasa, cowbell, four congas (including 
slap, slide, and mute), tambourine, 
taiko, shaker, agogo, wood block, and 
pipe. Bell and ride cymbals are espe¬ 
cially clear and metallic (the ethereal 
sounds heard on the demo are “pipe” 
variations). A nice touch is the rest in¬ 
cluded as instrument 68, which lets you 
do tricks such as ending a song by “grab¬ 
bing” your crash cymbal with your rest. 
The first ROM card, as yet unreleased, is 
rumored to include brush snare and 
acoustic basses. I guess ROM wasn’t built 
in a day. (I’ve heard the brush snare ROM 
cartridge, and it's every bit as good as the 
other drum sounds—Ed.) 

KIT FLEXIBILITY 
Five sets of Pad Banks await your instru¬ 
ment assignments, but you can save and 
load an unlimited number of kits 
through system exclusive commands. 
The wonder of kit assembly is you can 
program velocity, pan, eight different 
velocity curves, decay, nuance (ex¬ 
plained below), and other assignments, 
in real time. Parameter changes do not 
have to be accompanied by tapping the 
enter switch; this machine gives you 
credit for being able to make decisions 
without getting freaked that maybe you 

102 Electronic Musician Moy 1989 



Onboard... 
For Integrated Control 

The IBM Music Feature Card 
This revolutionary, plug¬ 

in option card turns your IBM/compatible into an 8-voice, multi-
timbral, MIDI synthesizer! Equipped with 240 pre-programmed 
Yamaha sounds, 96 programmable patches, and a MIDI In/Out/ 
Thru interface, it’s an all-in-one MIDI control center. Popular 
software programs are available to explore these applications: 

dsequencing/recording 
Idarranging/scoring 
Invoice editing 

dmusic printing 
Ösound librarians 
dear training 

dpractical music theory 
^multimedia presentations 
dprofessional music publishing 

Now, with the IBM Music Feature Card and EM Bookshelf application-oriented packages, 
it’s never been easier to get MIDI technology onboard your IBM/compatible. Write for a 
catalog or call for free consultation. 

EM BOOKSHELF 

IBM: Now the M stands for music! 

The IBM-authorized distributor to the music industry. 
Dealers welcomed. 

6400 Hollis Street, #12, Emeryville, CA 94608 
1-800-233-9604*415-653-3307 
“IBM” is a registered trademark of the International Business Machines Corporation 



• ROLAND R - 8 
did something you didn’t want to do. 
Only if you want to perform more major 
surgery, such as inserting a part into a 
song, do you have to hit Enter as a pre¬ 
caution. 

BASIC OPERATION 
To get around the R-8, you first have to 
select one of its six basic modes—Song, 
Pattern, MIDI, Instrument Assign, Card, 
and Utility—each with its own button. 
Pressing any of these mode buttons calls 
up numbered submenu items in the 
LCD. For example, selecting the Play 

The R-8 is really 

a pleasure to 

navigate once you 

get the hang of it. 

submenu from the Pattern menu calls 
up several parameters: Pattern Number, 
Beats, Signature, and the R-8’s calling 
card, Feel. You’ll enter most of your pa¬ 
rameter data from a touch telephone-

Tunesmith 
It’s just what the Dr. ordered! 

When you’ve got a splitting head¬ 
ache brought on by naggingdead¬ 
lines, reach for Tunesmith, from 
Dr.T’s. Tunesmith is an incredible 
new algorithmic composition pro¬ 
gram, that stimulates your imagi¬ 
nation while leaving you in com¬ 
plete control of your musical treat¬ 
ment. S St«rt »Mt St«* 

Tunesmith works while you play, 
dispensing new ideas with each 
click of the mouse. It’s active in¬ 
gredient, the Theme Generator, 
provides the perfect cure for worn-
out melodies. The Accompaniment 
Generator quickly unblocks stuffy 
musical passages for up to six 
MIDI instruments. Tired song struc¬ 
tures take on new life when en¬ 
tered into the Arranger. Tunesmith’s 
exclusive real-time tonality con¬ 
trols provide instant relief for the 
"three-chord blues”. 

Dr.T’s 
MUSIC SOFTWARE, Inc. 

Caution: the MIDI General has de¬ 
termined that Tunesmith may be 
habit forming, especially when used 
in combination with other Dr.T’s 
products. If exotic melodies, insis¬ 
tent hooks, or other unusual symp¬ 
toms persist, discontinue use and 
contact your producer or agent 
immediately. 

Tunesmith is available without a 
prescription. See your musical 
instrument or software 
dealer for more 
information. It’s just 
what the Dr. 
ordered! 

220 Boylston Street, Suite 206, Chestnut Hill, MA 02167, (617)-244-6954 

like keypad that has a sure, tactile feel 
and is centrally located. 
One really nice touch is that the ma¬ 

chine remembers where you were when 
you last worked in the previous mode. 
Three edit buttons (Sound, Perform¬ 
ance, and Feel) also call up submenus in 
the display. Sound refers to parameters 
in your five basic kits, as distinguished 
from Performance, which attaches ed¬ 
ited parameters to songs and patterns. 
Feel accesses the humanizing features. A 
value slider works as the coarse adjuster 
for the edit parameters, while the +1 On 
and -1 Off buttons allow for fine tuning. 

You’ll maneuver through your menu 
displays with a set of cursors similar to 
those appearing on most recent synths 
and drum machines. A Page button es¬ 
corts you deeper into features-land for 
many "hidden” functions. Overall, the 
R-8 is really a pleasure to navigate once 
you get the hang of it. 

COME ON UP TO MY PAD 
You’ll be beating on sixteen touch- and 
pressure-sensitive drum pads, which 
have a harder feel than most other ma¬ 
chines. Pressure-sensitivity may seem 
like an odd inclusion, but if you pro¬ 
gram a roll, pressure lets you change the 
level in a very expressive way. The low 
profile of the buttons keeps them from 
triggering and causing double hits, and 
you’re advised to play lightly and tap 
them slightly under center. Even though 
using the R-8’s pads is kind of like play¬ 
ing on astroturf, they work great and are 
designed for the long haul. 

Most of the drum pads also serve 
double or triple duty when pressed in 
conjunction with the Shift/Erase but¬ 
ton. Pad level assignments venture into 
the exotic vein, with eight curved, level 
scales provided to serve just about every 
conceivable situation. Eight separate 
audio outs are provided in the rear of 
the machine for instrument outputs. 

WHY DO THEY CALL IT HUMAN? 
Possibly influenced by the “Feel Factor” 
article (October 1987 EM) as well as In¬ 
telligent Music’s unique Upbeat software, 
which algorithmically randomizes drum 
machines according to user-defined 
guidelines, Roland felt they could ex¬ 
tend the frontier of drum machines by 
incorporating these “human” features, 
called “Feel,” into the R-8. They suc¬ 
ceeded. 
The simplest humanizing feature to 

understand is Nuance. This program-

104 Electronic Musicion Moy 1989 



mable variable electronically simulates 
different ways of hitting a drum or cym¬ 
bal. With cymbals, for example, Nuance 
determines whether the cymbal is 
played nearer its center or its outer 
edge. Better yet, you can program ran¬ 
domization into your strikes, letting the 
genie inside the R-8 replicate the natu¬ 
ral “nuances” of a human drummer. You 
can also add more or less Nuance to 
certain drums by hitting them louder or 
softer. Nuance’s effect is most immedi¬ 
ately felt when applied to the hi-hat: in¬ 
stead of monotonous, robotic regularity, 
Feel re-creates the realism of a live 
drummer jazzing things up, hitting the 
cymbal with different amounts of force 
and in different positions. If you want a 
mechanical beat, set Nuance to zero. 
Nuance can be applied to most of the 
120 instruments. 

Feel Patches, which you can specify 
for each pattern, are eight user-writable 
combinations of Groove and Random 
Factors. Groove basically creates accent 
and tone changes. Random Factors set 
the amount of freedom you’ll give edit 
parameters to roam from their assigned 
values. To illustrate how deep this area 
goes, you can let Groove and/or Ran¬ 
dom Factors affect every one of your edit 
parameters (Velocity, Pitch, Decay, Nu¬ 
ance). What’s more, Groove or Random 
Factors can be set for each separate in¬ 
strument or step of a pattern. A Groove 
Switch turns every instrument on or off 
in the Feel Patch. The Random Depth 
and Random Probability of your Ran¬ 
dom Factors are also adjustable. To sum 
up, all the different settings of Groove 
and Random Factors you come up with 
are stored as a Feel Patch, which is 
shown, along with pattern numbers, in 
the menu display. You can even audition 
different Feel Patches with different pat¬ 
tern numbers. 
One important point is that the Feel 

changes are subtle. Play someone a pat¬ 
tern that makes great use of the feel 
parameters, and odds are the first reac¬ 
tion will be “so what?” That’s because 
the feel changes make drums sound like 
they’re supposed to. Take away the feel 
changes, though, and you’ll immedi¬ 
ately notice that you’re back in robot¬ 
land. Plumbing the depths of Feel Patch 
will earn you a well-deserved coffee 
break along with some great-sounding 
patterns, but it’s not necessary to use a 
Feel Patch with your patterns (none of 
the factory patterns do). Before the 
Human Rhythm Composer, there 

hadn’t been a major breakthrough since 
touch-sensitive pads. But Feel Patch is 
indeed a breakthrough and is an im¬ 
pressive contribution to drum machine 
realism. 

OTHER INNOVATIONS 
The User’s Functions feature is my fa¬ 
vorite: a bank of ten user-defined, macro 
combinations of up to sixteen opera¬ 
tions, each of which you can call up by 
merely assigning your string of com¬ 
mands to User’s Functions 0 to 9. Not 
only is Roland letting its machine run 
random, it’s giving you the opportunity 
to custom-automate its software. This 
feature actually works, though I initially 
found this kind of power emotionally 
unsettling. You can erase or reassign 
User’s Functions at any time, or copy 
them to other User’s Functions posi¬ 
tions. At the touch of one button, this 
eliminates wading through all the layers 
of pages to get at an obscure section of 
the machine only you are weird enough 
to use. This is earth-shattering stuff. 
Macro mode (not to be confused with 

the macro combinations in the User’s 
Functions) repeats a selected “macro 
note” (drum), at the intervals and vol¬ 
umes you select, over the course of a 
measure (which can run sixteen steps). 
Once the macro is in memory, you can 
play it back by hitting a single keypad. 
This is useful for creating delay effects 
or making several drums duplicate each 
other. You can set up to ten macro notes 
and cancel them as desired. Ample in¬ 
structions are given for inserting macro 
notes in pattern- or step-writing. 

In Multi-Assign, you can assign one 
instrument to all sixteen pads and edit 
(or, in some cases, ravage) the sound to 
your heart’s content. The Instrument 
Align submenu entry takes, say, an 
agogo and serves up sixteen different 
agogos with scaled pitches, decays, and 
nuances. You can also assign one instru¬ 
ment to follow notes on your MIDI key¬ 
board. Days later, when you get bored 
with this, hit the Multi button again, and 
you’re back to one of your Pad Banks, 
ready for your next electronic caprice. 
Reframe is a much-needed utility. 

How many times have you dazzled your¬ 
self writing a killer pattern, only to dis¬ 
cover that it didn’t start on the down¬ 
beat? You'll no longer be penalized for 
this common faux pas, because the R-8 
will gladly “reframe” your pattern with 
just a few entries and cursor movements. 
Partial Pattern Copy lets you copy as 

SPECIAL 
INTELLIGENCE 
THE KEYBOARD SHOP 
—HOUSTON 

WE SPECIALIZE IN 

INTELLIGENT, TECHNICAL 

INFORMATION ON WHAT 

WE SELL. THAT’S WHY WE 

DO IT BEST! 

CALL AND ASK FOR OUR TOLL FREE 

ORDER NUMBER. 

713/781<KEYS 
THE KEYBOARD SHOP IS A 

DIVISION OF THE 

DRUM KEYBOARD/GUITAR SHOP 

5626 SOITHWEST FREEWAY 

HOUSTON, TX 77057 

Engineering 
1831 Hyperion Ave., Hollywood, CA 90027 

Call Ton-Free: National 1-800-551-8877 

State 1-800-972-1414 Local (213) 666-2380 

Telex 910 240 4388 IAVE HLW0 

Institute off 

* practical education In audio aid video 
recording arta and aclencea far 
anyone who taken recording serloatly. 

Graduates Work 
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See Sounds. 
Hear Pictures. 

SampleVision lin 
Digital Sample Editor for IBM Compatible Computers |gQ|j 

Make your digital sampler a creative tool, instead of just a sample player. 
Slice and dice those tired old factory sounds. Convert soundfiles between 
any supported samplers (23 at last count). Call for a free demo disk. 

Turtle Beach Softworks 
Post Office Box 5074 • York • Pennsylvania • 17405 e 71 7-757-2348 e CompuServe 70240,360 

“VISIT THE MIDWESTS’ 
LARGEST MULTI —KEYBOARD SPECIALIST” 

KEYBOARDS 
DRUM COMPUTERS 
SEQUENCERS 
PA 
RECORDING 
SOFTWARE 
COMPUTERS 
SERVICES 

KURZWEIL 
€-mu Systems, Inc. 
SiOUEnCiAl 
AKAI 
KAWAI 
< Hm'iHh'Iiii 
KORG 
CASIO 
TOA 
le« icon 
/"be 
AUDIO-TECHNICA 

Fostex 
dbx 
Studio Master 

Rani 
Bonen 
[SIMMONS) 

SOOTHWORTH 
digidesign 
PASSPORT 
Hybrid Arta, Inc. 

Performer 

SUPORT 

AATARI 
ST-1040-520 
Sold and Serviced 

MIDI 
SMPTE 
SYSTEMS 
FOR 
THE
PROFESSIONAL 

800-635-WISE 
314-837-3030 

Dr-Ts 
Opcode 11740 WEST FLORISSANT AVE., ST. LOUIS, MO 63033 

• ROLAND R - 8 
many beats/measures from a pattern as 
you desire. Merge Mode lets you merge 
two separate sequences of the same 
length; this is particularly useful if you 
set up a melodic line using all sixteen 
keypads in Multi assignment, then want 
to combine it with a backbone boom¬ 
whack. 

RECORDING MODES 
Real-time pattern recording is straight¬ 
forward. You can attach performance 
parameters to every pattern (a very help¬ 
ful feature). If you’re ambitious, you can 
assign different parameters to every step 
in step entry. The R-8 includes three dif¬ 
ferent methods of step entry: Basic, Nor¬ 
mal, and Scope. Basic is what you’d ex¬ 
pect. “Normal” step edit actually seems 
pretty exotic to me. One instrument, 
let’s say the snare, can be assigned to all 
drum pads (1 to 16) using the Multi but¬ 
ton while in Instrument Assign. Each 
pad now plays the same sound, or vari¬ 
ations of the same sound if you selected 
the aforementioned Instrument Align. 

Let’s say your pattern has sixteen 
steps. Pad 3, for example, corresponds 
to box 3 in the sixteen-step grid of the 
LCD. Press Start. Now if you hit pads 3 
and 8, that places the snare in steps 3 
and 8 of the pattern, and circles appear 
in boxes 3 and 8 of the LCD grid. You 
hear the snare in beats 3 and 8. Hit Stop. 
Now the next drum pad you hit becomes 
spread out over the sixteen pads, ready 
for its “Normal” step entry. To go one 
step further, you can specify two other 
instruments, 2 and 4, to be displayed in 
the grid. Scope editing allows you to 
magnify entries in your step measure up 
to l/96th note. Whew. 
The methodology of Song construc¬ 

tion is ridiculously extensive. You’ll 
make a list of patterns like in any other 
drum machine, but here come those 
features again. You can start from any 
part of your song, insert a tempo or vol¬ 
ume change at any point, or set up any 
section of your song to repeat, saving 
you hundreds of pattern entries. You 
can even repeat sections within sections 
(“nesting”) up to eight times. Then you 
can label your song parts and search 
between them, much like negotiating 
between the markers in a computer se¬ 
quencing program. You can see your 
labels in the write mode but not the play 
mode, which brings me to my criticism 
of Pattern and Song. 

In Song, you’ll be switching between 
submenu entry Write, to construct your 
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DUST 
COVERS 

Model Price 

Emax, SQ-80, DX7II/FD/S $20.00 
D- 10/20/50, KI, Ml 

HR16/MMT-8, R-100, MT32 $17.50 
TR505/626, RX5/7/17/21 
PORTA 1/2/5, MC500 

K-1000, SG-1, RD250S, $22.50 
KX76, STUDIO 8 

SG-1XD, RD300S, KX88 $25.00 

Call Toll Free 1-800-822-1899 
Visa/Mastercard Welcome 
Please add $2.50 Shipping/Handling 

For premium protection, keep it covered 
with. 

22N159 Pepper Road, Barrington, II 
60010. (312)382-3210 

OMNIRAXm 

- installed) $79.95 or birch) 

Introducing the Best Value 
in 19" Rack Mount Furniturel 
* Available in Oak cm Bitch ply. ot Gloss Black finish 
* 2 sizes holding up to 8 ex 18 rack spaces of gear 

* Heavy duty locking wheels included with DI8 & W18 

* Optional I5"x22" removable top shelf tor drum 
machine, computer tape deck, etc 

* Convenient hand holds for easy mobility 
* Black equipment mounting screws & washers provided 

MONEY BACK GUARANTEE I 
• SHIPPED FULLY ASSEMBLED 
• SHIPPED UPS FREE OF CHARGE 
• M/C & VISA ACCEPTED 
• ALLOW 2 WEEKS FOR DELIVERY 

SAUSALITO CRAFTWORKS 
PO Box 1792 
Sausalito. CA 9*966 

415-332-3392 
1-800-332-3393 
lOuts«» CAI 

— DEALER INQUIRIES INVITED — 

The methodology 

of Song construc¬ 

tion is ridiculously 

extensive. 

song, and submenu entry Play to hear 
your song. You’ll have to hit Exit to call 
up the submenu, and keypad number 1 
or 2 to alternate these procedures. Press¬ 
ing Start in Song Write only repeats the 
pattern that is displayed. This seems un¬ 
necessarily tedious, especially consider¬ 
ing the ease with which you fly around 
the other functions on the machine, 
likewise, if you’re in Pattern Step Write, 
hitting Start will not play the pattern; 
once again, you’ll have to access the Play 
submenu. 

Fortunately, User’s Functions help 
circumvent this roadblock. For instance, 
you could use User’s Functions to audi¬ 
tion how patterns sound going into and 
coming out of each other by assigning 
each combination a User’s Function. 
Here’s another idea: to get at Song La¬ 
beling you’d have to hit Select five times 
before the display finally gets to Song 
Label. Just set up a User’s Function that 
memorizes this combination, press a 
button, and you’re ready to label. 

In Song mode, the cursors step expo¬ 
nentially through each pattern number 
by holding them down and scrolling; 
you don’t have to keep tap-tap-tapping 
the cursor buttons. The +1/-1 buttons 
will similarly whiz through a rhythm 
pattern’s steps. Pattern or Song names 
are displayed when the machine is 
stopped. In Pattern mode, the readout 
switches to numbers so you can select 
another pattern to play after the one 
currently displayed. Songs and Patterns 
can easily be named with up to eight let¬ 
ters or numbers, entered from the key¬ 
pad. You can construct up to ten songs 
and chain them together any way you 
like. This doesn’t sound like a lot of 
songs, but with all those humanizing 
functions, the machine’s RAM has 
enough to do. 

VISIBILITY 
One regressive area of the R-8 is that the 
display is a continuation of the LCD 
Roland has used on its TR-626 machine 
and predecessors. One of those pred¬ 
ecessors, the TR-707, displayed the step 

synthesizer for electric guitar for 
under $100 (featuring Direct-
String Synthesis7") 

There’s no hook up, no installa¬ 
tion and it comes ready to play. 

close. 
(213) 

Call our24 hr. demo line and 
hear the amazing EBow up 

V1SA& 
MASTERCARD 
To order call (213) 687-9946 
or write: Heet Sound Products 
611 Ducommun St. LA. CA 90012 

W 625-EBOW 
THE ELECTRONIC BOW FOR GUITAR 

Now you can pick and Bow! 

MOVING? 

Mail to: Electronic Musician, 
PO Box 3747 

Escondido. CA 92025 
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assignments of nine fixed instruments, 
which is an example of why I feel the 
R-8’s display is regressive. 
The lower-left quarter of the LCD 

gives you a readout the size of the basic 
Yamaha RX5 or Kawai R-100 readout. 
On top of that is a section of equal size 
with information about Modes, Pad 
Banks, and the like. Unfortunately, 
these entries stand 1 /16th of an inch 
high. 
The other half of the LCD is a grid 

showing the four assignable parts of 
your step entry, panning, or velocity as¬ 
signments. There is a lot of wasted space 
above the grid that might have been 
used for making the other entries larger 
or to provide space for more instru¬ 
ments to be displayed in the grid. While 
a lot of information is presented, it’s a 
shame it’s so difficult to see: the LCD is 
almost impossible to read unless you are 
hovering above it. Worse, the way the 
display is lit, without the yellow or amber 
backlighting you’ve come to expect in 
LCDs, you absolutely cannot see what 
you’re doing in anything less then direct 
light. Although the brightness is adjust-

Product Summary 
PRODUCT: 

Roland R-8 Human 
Rhythm Composer 
TYPE: 

Drum machine and/or 
sound module 
RETAIL PRICE: 

$995; $140 for additional 
RAM cards, $74.95 for 
ROM cards 
FEATURES: 

120 16-bit, PCM sounds; 
multiple MIDI receive chan¬ 
nels; user-definable macro 
commands; eight separate 
outputs; 230-page manual; 
exceptional flexibility 
MANUFACTURER: 

Roland Corp. US 
7200 Dominion Circle 
Los Angeles, CA 90040-3647 
tel. (213) 685-5141 

■ ■■■■■■HID 
Sound Quality 10 

illinium 

Flexibilityinnovation 11 

■l■l■l■l■■□ 
OVERALL Cost-Effectiveness 10 

There is a trend 

toward using drum 

machines as sound 

modules. You 

decide if this is the 

best way to make 

use of the R-8's 

sound editing. 

able, nothing helps in a mood lighting 
situation. 

MIDI 
We switch from regressive to wildly pro¬ 
gressive: the MIDI implementation is 
pace-setting. Let’s start with the ability to 
receive on five MIDI channels. One is 
for the instrument section, while up to 
four other channels can be designated 
to receive performance parameters. You 
could amuse yourself by using one of 
your MIDI performance channels to set 
a selected percussion instrument to 
echo the melody of a synthesizer. You 
can designate your master keyboard to 
change parameters on the R-8 by hitting 
notes above or below middle C. There 
are four choices of bulk dumps depend¬ 
ing on what you want to jettison. Unlike 
many other popular units, you can 
spread your note assignments over an 
entire keyboard. As far as 1 can tell, you 
could assign all 120 instruments to one 
note, if you were deranged enough. 
How about program changes received in 
both Pattern and Song modes? Yes. Suf¬ 
fice it to say that if a MIDI job can be 
done, the R-8 can do it. 
There has been a trend, in the MIDI 

world, toward using drum machines as 
sound modules played from a master 
keyboard. You’re going to have to de¬ 
cide if this is the best way to take advan¬ 
tage of the R-8’s onboard sound editing 
as opposed to using MIDI controllers 
and, say, a modulation wheel to enter 
changes into a dedicated or computer 
sequencer. In other words, humanizing 
functions such as Feel Patch and Nu¬ 
ance are going to be easier to edit on the 
R-8 itself. One option is to return the R-8 
to the former glory of drum machine as 
master clock and let it drive your se¬ 

quencer. Perhaps the best solution 
would be to build all your instrument 
(drum and cymbal) information on 
your sequencer, then send it back out to 
the R-8 where you can edit it as song 
data with performance parameters. 
What seems like a dilemma is actually 
unlimited flexibility; you can see what 
works best for your specific application. 

AND THE VERDICT IS... 
Those who have done away with drum 
machines in favor of samplers and mul-
titimbral synths will need to readdress 
the issue. There are numerous argu¬ 
ments pro and con. Many MIDI maniacs 
are happy using Roland’s multitimbral 
D-110 synthesizer as their drum ma¬ 
chine; if they had a computer and added 
Upbeat, you might think they’d have the 
same power as the R-8, right? Maybe. 
Aside from the D-l 10’s lack of a Nuance 
function, Upbeat has a steeper learning 
curve than the R-8, and you have to 
dedicate a computer to running the pro¬ 
gram. The R-8 costs the same as the 12-
bit D-110, but the D-110 has the addi¬ 
tional attraction of many worthwhile 
synth sounds. 
Comparisons are difficult to make, 

because the R-8 is costlier than many 
other drum machines, and besides, 
older drum machines are often available 
second-hand at prices so attractive that 
one is willing to overlook a missing fea¬ 
ture or two. Also, sound quality is highly 
subjective: you may hate gated snares, 
and I may like them. Your only real op¬ 
tion is to look at your budget, listen to 
the sounds, and decide for yourself. To 
my ears, the only non-sampling machine 
with equivalent sound quality is the 
Alesis HR-16, which is half the price but 
also has fewer than half the sounds, a 
less sturdy housing, fewer features, and 
cannot change its sounds. 

Simply stated, Roland has pulled out 
all the stops. If you’re looking for a great 
drum machine and can spend nearly 
$1,000, as far as I’m concerned, the 
Human Rhythm Composer is the new 
heavyweight champ. 

( Thanks to Robb’s Music in Boulder, Colo¬ 
rado, for the use of the test machine.) 

lory Kohn demonstrates Macs ’n 
MIDI for Apple’s Denver Regional Office. He 
is the president of Dairyland Products, whose 
silo of hits includes his CDs Music For Art 
Openings and Fairyland: Music For Ba¬ 
bies. He notes it takes a real man to write a 
song called "Fairyland. ” 
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EM CLASSIFIEDS 
Electronic Musician 
CLASSIFIED ADS 
Electronic Musician Classified Ads 
are the easiest and most economical 
means to reach a buyer for your 
product or service. Seepage 112 for 
complete information on price and 
deadlines. 

Musicians National Referral. Profes¬ 
sional musicians seeking groups, 
groups seeking musicians 1 -(800) 
FON-GIGS/1 -(800) 366-4447 Call 
now for free listing We're the only 
entirely toll-free referral; spread 
the word 

EQUIPMENT FOR SALE 
Looking for used MIDI equipment? 

We've got tons of super-clean Ya¬ 
maha, Korg, Ensoniq, Kawai, Akai, 
Kurzweil, and E-mu products in 
stock Come in or do it all through the 
mail. Call or write for prices & de¬ 
tails Caruso Music, 20 Bank St , 
New London, CT 06320, USA; 
(203) 442-9600. FAX (203) 442-
0463 

Digital Mastering Sony PCM-601ESD 

(with digital input/output). More 
durable and cheaper than DAT 
Hill mixers, Hafler amps. Call for 
information: Acoustical Concepts 
Inc., 708 Ashland Ave., Eddystone, 
PA 1901 3; (215) 328-9450 

MIDI Buyers Club. Join our network 
and save hundreds of dollars on 
MIDI equipment Over 450 mem¬ 
bers (800) BUY-MIDI. 

AVR; 106 Main St., Watertown, MA 
02172; (617) 924-0660. The wid¬ 
est selection of used gear. In stock: 
Panasonic DATs; Sony PCM-501/ 

601; DAT tapes; Tannoy PBM-6.5; 

Eventide H3000 in stock. Ampex ATR 
102 (many available) $5 5k to 
$7.5k; Ampex MM 1200/1 6 $8k; 
MCI JH-1 6 (mint) loc $1 0k; Ampex 
AG440 call; Fostex E-16 (mint) 
$5k; Otari Mklll-8 $4.7k; Otari MX-
5050 8SD $3.2k; Otari MX-5050BII 
$1 8k; Otari MTR-90/24 $35 5k; 
Tascam 38 $ 1 8k; Tascam MS-16 
(loaded) $9k; Soundcraft 3B 
32x24x32 w/PB $1 8k; Sound 
Workshop Series 34, 50 I/O, (auto) 
$37.5k; Neve 8068 24x24 $65k; 
Neve 8024, 3-band, PB $45k; MCI 
JH-636/24 $22k; Trident 80 
32x24 $27k; Dolby 361 A $750; 
EMT 140 $2k; EMT 240 $3.5k; 

Lang PEQ-2 $700; Pultec EQP 
call; Ashly para EQ $400; Klark-
Teknik DN360 $1 ,2k; Orban 672A 
para EQ $475; Orban 526 de-
esser $250; RCA 77 call; Neu¬ 
mann U87 w/shock (new) $1 .530; 
Crown D-75 $250; Crown D-1 50 
$300; Crown PS-400 $535; JBL/ 
UREI 813B $2 3k; dbx 162 $450; 
dbx 165 $550; dbx DX5 CD (new) 
$300; UREI LA-4; $375; UREI 
1176LN $475; UREI LA-3A call; 
C1 2A $1 2k; Neumann U47 Tube 
call We buy and trade. We list your 
items for free All used equipment 
warranted and calib. to factory 
spec or your $ back (617) 924-

0660. AVR. 

We want your MIDI equipment and 
well-maintained recording gear. 
We'll give you cash or take it in on 
trade. Come in or do it all through 
the mail. Call or write for prices 
and details Caruso Music. 20 Bank 
St , New London, CT 06320; (203) 
442-9600. FAX (203) 442-0463 

Photon guitar MIDI converter, com¬ 
plete systems for under $700! Un¬ 
paralleled MIDI implementation, 
open architecture, foot-control¬ 
lable Can be installed on any gui¬ 
tar, Used by top artists. To order, 
or for more information, call 1-
(800) 782-8686. 

Korg Poly-800ll. Originally over 
$900. Asking $325 (800) 999-
9995, ask for Lynn Johnson. 

Mistakes cost money! Make pur¬ 
chases that are right for you. Com¬ 
petitive prices with expert advice 
and support. Professionals prefer 
TekCom for MIDI, synthesizer, P A 
and recording equipment. New 
Sequential Prophet-2002 plus sam¬ 
pler $900. TekCom Corporation, 

1020 N Delaware Ave , Philadel¬ 
phia, PA 19125: (215) 426-6700. 

Laser Light Show Image Projectors. 

Complete with Helium-Neon laser 
system and scanners in one af¬ 
fordable, compact unit. Write to: 
Red Line, 9737 Balboa Drive, St 
Louis, MO 63136. 

Three MIDI solutions in one compact 

package. The Thru Box Three con¬ 
tains a 4-in X 2-thru and a 1 -in x 
10-thru in a single rack space, 
each with MIDI data-active LEDs 
Digital readout displays selected 
input Built-in power supply. One 
button operation. $124 95 (+ CA 
sales tax) Orders or info Emerald 
Music Co., 2526 Tachevah Dr., 
Santa Rosa, CA 95405; (707) 576-
0473 Visa/MC/MO 

Kurzweil K250, 1000 Series sales, 
service, support, modifications 
K250 Sampling Network with 200 
disks of sounds $5 each Custom 
ROM soundblocks for K250 Free 
newsletter Sweetwater Sound, Inc. 
4821 Bass Rd , Ft. Wayne, IN 
46808; (219) 432-8176. 

Dr. Maury Deutsch: Arranging, Com¬ 
position, Schillinger, Electronics 
Send for catalog 150 W 87th St , 
NYC 10024 

Be a recording engineer. Train at 
home for high-paying, exciting ca¬ 
reers Free information Audio Insti¬ 
tute, 2174 Union St , Suite 22F, 
San Francisco, CA 94123. 

Recording Institute. School for re¬ 
cordingengineers. 14511 Delano 
St, Van Nuys, CA 91411; (818) 
994-9976. 

Kurzweil 1000 series guided tour! Au¬ 

dio tutorial by Mark Schecter, Kurz¬ 
weil training specialist, makes ev¬ 
ery function clear and easy. Four 
cassettes cover splits, layers, com¬ 
piled & modular FX, master pa¬ 
rameters, multitimbral sequenc¬ 
ing, and more! Includes printed 
Quick Notes, glossary, and index 
$49 (p/h incl , CA add $3 43 tax) 
Dealers welcome Key Connection. 
3735 Maple Ave , Oakland, CA 
94602; (415) 530-8064. 

MIDI Video. Step-by-step begin¬ 
ner's guide to MIDI made simple 
60-minute VHS tape teaches the 
novice basic MIDI and sequenc¬ 
ing on the MC-500 MIDI made 
simple Money-back guarantee 
Send $39 to: MIDI Video, Box 
163, Cedar Ridge, CA 95924 

Dramatically improved playing, now! 

"Subliminal Hypnosis Cassette" 
programs mind for excelled per¬ 
formance! Augments all study 
forms! Results guaranteed! Specify: 
"Keyboards," "Guitar," "Drums." 
$7 each, three $15, postpaid! L.I. 
Research, PO Box 221, Dept. 
EM01, Valley Falls. RI 02864 

Computer Music Programming Tips: 
Basics to Super-Advanced, by top 
music programmer- Porsch. Send 
only $9 99 to Porsch Computer 
Music, 12122 Idaho Ave , Suite 
#1 08, Dept EM, W.LA, CA90025. 

Make professional-quality recordings 

at home! Famous record producer 
reveals amazing secrets Guaran¬ 
teed results or your money back' 

$6 plus $1 for P/H. West Publica¬ 
tions, Dept EM, PO Box 2004, 
Farmington Hills, Ml 48333. 

PARTS & ACCESSORIES 
Attention! At home or on the road? 
Now you have one source to fill all 
your equipment needs' E-ROC Mar¬ 
keting is here! Low prices on music 
and sound equipment, flight cases 
and accessories Save yourself 
time, anxiety, and money! 1-(800) 
332-EROC. Visa, MC. Amex 

Memorymoog MIDI update: receive 
pitch bend, modulation, volume, 
pedal & sustain Selectable MIDI 
channel. Contact Joseph Weite-
kamp at dBm Technical Services, 
124 W. 19th St., Seventh Floor, NYC, 

NY 10011; (212) 645-2626. 

Your TX81Z needs more memory! Put 
the TZQUAD RAM board in your 
TX81Z ROM socket to get four 
times the storage! Four memory 
sections, each one an entire TX-
81 Z memory Have 128 User 

voices and 96 Performances! Each 
section stores separate effects, 
program change map, tunings, 
etc. User-installable. Spare Change 
Music Products, 427-3 Amherst 
St . Suite 402, Nashua, NH 03063; 
(603) 882-871 1, (508) 263-6906 

WX7 owners: our adapter greatly 
improves expression and dynamic 
range. Control any audio or MIDI 
sound source. For info, send SASE 
Videoart, 4123 Middlefield, Palo 
Alto, CA 94303; (415) 424-0396 

Wine Country Productions provides 
operational and technical support 
for all Sequential Circuits instruments. 
Sales, service, parts, and acces¬ 
sories for the Prophet-5, Prophet-
10, T-8, Prophet-2000/2, Prophet -
VS, Prophet-3000, Studio 440, 
TOM, Drumtraks, Six-Trak, Proph¬ 
et-600, and others. Sound disks, 
cartridges, data cassettes, mem¬ 
oryexpansion kits, latest software, 
keyboards, disk drives, spare 
parts, used equipment, authorized 
service, operational/technical man¬ 
uals and videos for Sequential in¬ 
struments Free catalog. Visa, Mas¬ 
terCard, American Express & CODs 

welcome. Call (408) 265-2008 from 
9:00 a m. to 6:00 p.m. Pacific time, 
Monday through Friday Write to: 
Wine Country Productions, 1572 
Park Crest Ct., Ste. 505, San Jose, 
CA95118 

Sell it fast through EM Classifieds 
Call (415) 653-3307. 
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EM CLASSIFIEDS 
PUBLICATIONS A BOOKS 

Mason, Robert M Music Analysis 

Using Computers. Innovative mathe¬ 
matical treatment of keys, modula¬ 
tion. tonality 299 pages. Exercis¬ 
es, music examples, RPN algo¬ 
rithms Index ISBN 0-961 5669-0-
6 hardcover $4 35 postpaid School¬ 
house Press, Code 871 1,46 Moun¬ 
tain View Drive. Peterborough, NH 
03458-1325 

Music industry contacts. The ad¬ 
dresses you need Comprehen¬ 
sive list of record companies, pro¬ 
ducers, A&R people. Includes 
printed address labels of contacts 
specializing in your type of music 
(please specify) $19.95 — Fast-
forward Inc , PO Box 231 62, Prov¬ 
idence, RI 02903 

RECORDING SERVICES 
Real-time cassettes highest fidel¬ 
ity, duplicated on Nakamichi 
decks Why pay more! Album 
length $1.50 each/100. Special 
deals on labels & 4-color inserts 
Grenadier, 10 Parkwood Ave , 
Rochester, NY 14620; (716)442-
6209 evenings 

Home studio owners. Join the only 
international users group News¬ 
letter, tape, cables, software, 
stands, and signal processors. 
Home Studio Co-op, PO Box 
10995, Dept. E, Merrillville, IN 
46411-0995; (219) 663-6912. 

RECORDS, TAPES A CDs 
New age and electronic music com¬ 

pact discs. Catalog $2 Laser House 
Dept 513, PO Box 71005, Madi¬ 
son Heights, Ml 48071-0005. 

Hard-to-find electronic, avant-garde, 

new age, and sound collage music. 

C-90 sample tape $8.50. Music you 

must face—like the future. Send for 

free, detailed catalog. Daystar Music, 

PO Boi 411, Huntington Sta, NY 

11746-0333. 

Chrome tapes, perfect for demos. 

XEII-5, 790; XEII-1 0, 840; XEII-30, 
990 Also TDK, Maxell, Sony, Fuji. 
SA-90, XLII-90, $1 99 Shipping 
$3.95. Tape World, 220 Spring 
St, Butler, PA 16001; 1-(412) 
283-8621 1-(800) 245-6000 
Visa, MC. 

EM Classifieds are the easiest and 
fastest means of reaching a buyer 
for your product One phone call 
is all it takes: (415) 653-3307. 

SOFTWARE A PATCHES 
CZ Super Casio Programs: The 
world's finest collection of studio¬ 
quality CZ patches!1 Endorsed by 
Casio Inc.!!! 64-voice RAM: Volume 
1, 2, 3—$59.95 each. Synthetic 
Productions, 13 Laurel Avenue, 
Tenafly, NJ 07670; (201) 568-
8282. 

Don't pass up this offer! The ultimate 
patch assortments Cassette, ST 

disk. DW-8000, EX-8000 1,472/ 
$39; 256/$15 TX81Z, DX11 1,000/ 
$25;500/$15 TX81Z261 Perform¬ 
ances & 384 Sounds/$39; DX21 / 
27/100 624/$20; DX9 180/$20; 
TX7 256/$20; Poly-800, EX-800 

128/$1 5; CZ RAMcart 64/$49; CZ 
patchbook, disk 128/$25 Precision 
Synth, Dept. E5, Box 433, Grand 
Island, NY 14072-0433. 

MC-500/D-1 10 user's group Trade 
songs/patches/info. Over 450 
members Contact Parker Adams, 
1-(800) 777-8010. 

Sequences! We sell top quality MIDI 
sequences. Our diverse catalog in¬ 
cludes titles like In the Mood, Roll 
with It, Superstition and Josie. We 
support most formats on the PC, 
Mac and Atari ST We also sup¬ 
port MC300/ 500, ESQ-1 /SQ-80, 
and other dedicated sequencers 
Songs are now only $9.95 each 
(minimum order 5). See our 1/3-
page ad in Keyboard or Electronic 
Musician. Golden MIDI Music & 
Software Inc , 1020 15th Street, 
Suite 29K, Denver, CO 80202; 
(303) 534-4055. 

Public Domain MIDI programs and 
patches for IBM PC and Atari ST, 
$6 per disk Send $6 for the cata¬ 
log disk to: International Electronic 
Musician's User's Group, PO Box 
30995, Midwest City, OK 73140 

Sequenced Top 40 songs. The latest 
dance/pop/rock songs. The most 
detailed sequences available. Try 
our free demo tape—you'll see 
IBM: Sequencer Plus, Cakewalk, 
Texture, Forte Macintosh: Perform¬ 
er, Master Tracks. Atari ST: KCS, 
Master Tracks, Midisoft Studio. 
Roland: MC-500/300. Yamaha: 
QX1 Kawai: Q-80 MIDI Files. 

More formats soon Tran Tracks, 

133 West 72nd Street, Suite 0601 , 
New York, NY 10023; (212) 595-
5956 

Algy: algorithmic MIDI music pro¬ 
gram Commodore 64 disk $25 
Demo cassette $5 Don Malone, 
21806 River Road, Marengo, IL 
60152; (815) 568-7185. 

EM Classifieds work! (415) 653-3307 

The definitive D-1 0/1 10/20 library— 

1,199 voices, $100 1,001 MT-32 

voices, $100 2,000 D-50 voices, in 
two 1,000-voice groups—rhythm, 
orchestra—$1 00 each 2,250 TX-
81Z/DX11 voices, $100 (tape or 
diskettes) 4,000 TX802/DX7II voic¬ 
es, $100 (DX7IIFD disks available) 
2,095 ESQ/SQ-80 voices, $1 00 M1, 
K1 voices soon! All libraries highly 
organized by categories and al¬ 
phabetized No duplicates. Avail¬ 
able on diskettes for all computers 
and librarian software Money-back 
satisfaction guarantee. ManyMIDI 
Products, PO Box2519-EM5, Bev¬ 
erly Hills, CA 90213; (213) 650-
6602 

Public domain MIDI software and 
freeware for the Commodore 64! 
Utilities, librarians, patches, edi¬ 
tors, sequences, education—thou¬ 
sands of files! Write today for your 
free catalog! Midi-64, PO Box 
533334, Orlando, FL 32853-
3334 

Zounds! We’ve got sounds! Fea¬ 
turing Livewire's incredible, pro¬ 
fessionally programmed synthe¬ 
sizer patches Korg: 192 DW-8000 
patches $29.95. 64 Poly-800 

patches $24 95 200 M1/M3R 
sounds $29.95, ROMcard $49.95. 
Roland: Jupiter-6, 144 patches 
$49.95; Juno 1/2 128 patches 
$29 95 Juno-106, Juno-60, 64/56 
patches $24.95. MT-32, D-1 10/1 0/ 
20 1 28 patches $29 95. D-50,1.000-
patch disk $75. Yamaha: new 
DX7II/TX802, 64 sounds $29.95. 
FB01/TX81Z/DX11, 96 patches 
$24.95. DX7, 4,000-patch disk 
$75' Casio CZ, 400-patch disk 
$49' Kawai K1, 96 sounds $24.95. 
Memorymoog, 100 sounds $29.95 
Had it with sampling? 16-bit sam¬ 
ple disks are our specialty! En-

soniq EPS, 60 disks $599, ten disks 
$1 29 Casio FZ: 60 disks $679, ten 
disks $1 49 Mirage: 22 disks $1 99, 
ten disks $99. All synthesizer 
patches available on datacassette 
or patch-loader disks for DX7IIFD, 
Commodore 64, Atari ST, IBM PC, 
Macmtosh/Opcode Call toll-free 

anytime (orders only) and charge 
it! For product details, send self¬ 
addressed envelope to Livewire 
Audio, Dept. EM5/89, PO Box 561 , 
Oceanport, NJ 07757; (800) 835-
2246, extension 159 

Top 40 sequences! Available for 
Amiga, Atari, IBM, Roland MC-
300/500 other systems. Current 
dance songs for soloists, duos, 
trios, etc. All tested with audiences 
Over 400 songs—we're the old¬ 
est and still the best1 Retail inquiries 
welcome. Trycho Tunes. 2166 W 
Broadway «330, Anaheim, CA 
92804; (714)938-9616 

Free Mirage disk!!! Call MUG. Hot¬ 
line for details (914) 963-1768 or 
write G-4 Productions/M U G , 
622 Odell Ave . Yonkers, NY 10710 

Editor/Librarians for the D50/550, 

D10/110, D20/D120 and MT-32. 

Eliminate the frustration of pro¬ 
gramming these synths. Complete 
editing facilities. Print data sheets 
Price: $89 95 each. All programs 
require an IBM PC or compatible 
andanMPU-401 (compatible) in¬ 
terface Visa/MasterCard accepted. 

Your Software Company, PO Box 
2672, Norcross, GA 30091 ; (404) 
448-1274. 

ESQ-1, K1, SQ-80, M1:The freshest 

sounds around. Now that you're 
ready for something new, call 
Technosis! (213) 656-3515. Tech¬ 
nosis, 3960 Laurel Canyon Blvd . 
Suite 353-EM, Studio City, CA 
91 604-3791 "True programming 
genius"—Rick Hall, Transoniq 
Hacker Enjoy! 

D-50, SQ-80, ESQ-1, TX81Z, DX11. 

"Nick Longo, the programmer, has 
made an outstanding contribution 
... I cannot believe I am hearing a 
product of synthesis." Review, 
Electronic Musician. "Do yourself a 
favor You're going to hear about 
these sounds eventually anyway" 
—this ad, one year ago D-50 sounds, 
four volumes, (256 sounds), Top 
40, Analog, New Age-Space, Or¬ 
chestral, ROM cards $50, 2 for 
$90, 4 for $160. RAMs with any 
volume, $80 All four volumes on 
disk, $80, in Opcode, Dr T's ST, 
Atari ST data driver, Prolib, Patch-
master+, or MC 500 disk ESQ-1 

sounds, 800 in categories for $1 00 
on data cassette, Mirage disk. Op¬ 
code, ESQ-apade, Atari ST data 
driver, Prolib, Patchmaster+, ESQ 
Manager, generic C-64 librarian, 
MC 500 disk or DX7IIFD disk SQ-
80 sounds, 400 in categories, all 
using new waveforms, $60 on 
disk All 1,200 SQ-80 and ESQ-1 
sounds (small overlap), $120 on 
disk ROMs, RAMs. selected ESQ-
1 or SQ-80 volumes call or write 
for catalog and testimonials DX11, 
TX81Z sounds, including outstanding 

drums and percussion! 256 sounds 
on cassette $40, $150 on RAM 
cartridge Demo cassettes $5 
each, description lists, $1 each 
All orders $2.50 shipping CA or¬ 
ders add sales tax Cesium Sound 
1442 "A" Walnut St, Suite 300, 
Berkeley, CA 94709; (415) 548-
6193, FAX (415) 540-1057 Visa, 

MasterCard. 

Juno-106 Craigset Patch System, 
tape & documentation $1 8. Pam 
lobst, Box 6351 , Lehigh Valley, PA 
18001-6351. 
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Leigh's Computers has the world's 
largest selection of MIDI software. 
We have all the programs for your 
computer and synth in stock! We 
ship worldwide! Call (212) 879-
6257. Now!! Leigh's Computers, 
1475 3rd Ave , New York, NY 
10028. 

3,000* DX7, DX7II, TX7, quality voic¬ 

es! No duplications. DX7IIFD Disk 
#1: (44 banks!) $39 95 DX7IIFD 

Disk #2: 960 great performance set¬ 

ups! $39 95. New! Disk #3: 1,024 
new super, performance setups! 

$39 95 Any 2 disks: $75.00. All 3: 
$95 00! TX7 data cassette (100 
banks!): $39.95. Call for other for¬ 
mats. Demo tape: $5.95 New! 

TX81Z, 1,000* voices! Data cas¬ 
sette: $39.95, other formats New! 
Sequencers for E! Vol. #1 (10 
songs), Vol. #2 (1 0 songs), $49.95 
each ($3 p/h on all orders ) Sound-
sations 370 Mt Vernon, Grosse 
Pointe, Ml 48236; (31 3) 885-1 539. 

MidiGig'“ sequences for MC-500/300 
and all Macintosh formats Other 
new formats include QX3, D-20, 

and MIDI Files for Atari and IBM. 
Titles from the '50s, '60s, 70s, and 
80s Any title $20, any 10 titles 
$100, any 20 titles $150, any 50 
titles $250 Call for phone demo 
and free catalog. (714) 351-4528. 
Other formats, inquire. MidiGig, PO 
Box 8544, Riverside, CA 92515-
8544. 

Software! Software! Software! Com¬ 
plete music line available. Voices 
also available for Yamaha, Casio, 
Korg synthesizers, and more. 
7,000+ DX7IIFD quality voices, 
$45 Free catalog. Please specify 
equipment The MIDI Inn, PO Box 
2362, Dept ESF5, Westmont, IL 
60559. 

New for IBM, DSP 128 DFX Manager 

—Editor/Librarian for DigiTech's 
DSP 128, $79 EDIT-8—Complete 
MIDI event editor for Music Quest's 
Easy-8 Sequencer Edit, step en¬ 
try, print, plus much more, $79. 
OBIEX Ver 3.0 editor/libranan for 
Oberheim's Matnx-6/6R, $79 Re¬ 
mote Control: ESQ Ensoniq ESQ-1/ 
ESQ-M/SQ80 editor/librarian, 
$89 Call or write for a dealer near 
you MidWest MIDI Consultants, Inc., 
PO Box 30995, Midwest City, OK 
73110; (405) 736-6676 IEMUG 

MIDI BBS (405) 733-3102. 

Keyfrets for Macintosh $35 C-64 
M1 librarian $20 Mac or C-64 K5 
librarian + 10 factory banks $20 
Mac or C64D50 librarian $20 Midi-
stor64 generic librarian $15. 
James Chandler, 204 California 
Ave., Chattanooga, TN 37415; 
(615) 877-6835. 

EM CLASSIFIEDS 
C-64/1 28 MIDI Arpeggiator with live 
performance control, split capabil¬ 
ities, and MIDI sync only $40' Amiga 
Arpeggiator coming soon! New, low¬ 
er prices for C-64 TX81Z/DX1 1, FB-

01, GM-70 and Amiga FB-01 edi-
tor/librarians, only $60! Write or 
call for details or include $2.50 p/h. 

Triangle Audio, PO Box 1108, Ster¬ 
ling, VA 221 70; (301 ) 526-6224 

CZ-5000 classical organ patches. 32 
voices: principals, diapasons, 
stopped bourdons, strings, reeds, 
celestes, chorus, ensemble/tutti 
voices. Send $1 2.95 for data cas¬ 
sette, stop list, and 7 pages of 
complete illustrated instructions 
for custom pitch/timbre/reverb al¬ 
terations. RPB Designs, PO Box 
1636, Seaford, NY 11783. 

Korg DSS-1 Complete Control. Editor/ 
librarian for IBM compatibles with 
MPU-401 . Real-time editing of all 
program and multisound parame¬ 
ters. Save programs, sounds, mul¬ 
ti-sounds, systems on your PC 
Windowing interface, virtual slider 
controls, graphic envelope and 
keyboard displays, micro-sequenc¬ 
er, and more! Just $89. Demo ver¬ 
sion $1 0, good toward purchase 
Ear-Ware, 82 Second Avenue, 
Second Floor, New York, NY 
10003, (212) 529-0573. 

IBM Music Feature Card! Option 
card with 8-voice, multitimbral, 
MIDI synthesizer on board. In¬ 
cludes 240 preprogrammed Ya¬ 
maha sounds, 96 progammable 
patches, and a MIDI in/out/thru 
interface. Use two cards to dou¬ 
ble capacities. An all-in-one MIDI 
studio for IBM and compatibles 
for only $495. Software available 
for recording, arranging, and edu¬ 
cational needs Packages recom¬ 
mended Dealers, catalogers, & 
VARs call for discount schedule. 
Distributed by EM Bookshelf, 6400 
Hollis St. #12, Emeryville, CA 
94608; (415) 653-3307, 1 -(800) 
233-9604 

Emax, SP-12, SP-1200, ESQ-1M, E-

II+, DX7, DX7II, TX816, TX802, and 
D-50. Creative, new, workable 
samples for the creative studio/ 
performer. Call or write for the lat¬ 
est catalog. Kid Kirk Productions, 
PO Box 339, Agawam, MA 01 001 -
0339; (413) 789-2264. 

Swing era sequences on disk for 
Commodore 64 (Passport/Master 
Tracks), IBM PC Standard MIDI 
File format 1 Big band and combo 
Call (513) 492-1897 after 5 p.m. 
Leave name and address for free 
list, details and cassette demo 
recording. Midwest EMC, 1130 
Evergreen Dr, Sidney, Ohio 45365. 

M1, D-50, ESQ, CZ, D-10—Patch/ 

Works sounds! Most cost-effective, 
crucial equipment upgrade you can 
make! Keyboard reviewed: "Incred¬ 
ibly fresh, huge, lush, innovative, 
extremely useful sounds"! Serious 
programming—Rhodes, Ham¬ 
monds, pianos, strings, brasses, 
basses, "analogs," percussion, 
more! Professional developers for 
major keyboard manufacturers, 
not amateurs (like most here). 
2,800+ ecstatic repeat customers 
worldwide; 3 returns! SASE=free 
samples1 M1: M-SPECTRUMT‘! 
Call! D-50: D-SPECTRUMT"! Aston¬ 
ishing! Volume 1 or 2: RAM 
$84.95, ROM $57.95. ST/Mac 
disk or RAM-loaded $33.95/vol-
ume. M256 RAM $57.95 ESQ: Q-
SPECTRUM'”! Original I or new II! 
160-sound cartridges! $69.95 
ROM, $1 09.95 RAM. Disk $44.95 
(SQ80/ST/Mac). CZ: Z-SPEC-
TRUM™! 64 super sounds. ST disk 
$29.95 special! 32 sound sheets 
only $9 95' Poly-800 (data tape) 
$ 15 95 D-1 0, write! Reliable serv¬ 
ice! Orders: check/M.O. + $3 s/h 
(overseas $5); overnight available! 
Patch/Works Music Software, Box 
450, Dept. EM-5, New York, NY 
10024 Info: (212) 873-2390 Visa/ 
MasterCard/COD orders only! 
(800) 77-SYNTH. 

TX81Z Editor/Librarian for IBM PC 
and MPU-401 Edits all parame¬ 
ters, including microtuning. Con¬ 
text-sensitive help screens Only 
$49.95 + $3 s/h. Call or write for 
more information Bartleby Soft¬ 
ware, PO Box 671112, Dallas, TX 
75367; (214) 363-2967 

S900 disks from Greytsounds 
From strings to brass, pianos to 
percussion. Fairlights and other 
major keyboard sounds. Write or 
call for free catalog. Greytsounds, 
9045 Corbin Ave., Suite 304, 
Northridge, CA91 324; (81 8) 993-
4546 Visa/MasterCard. 

OBIEX V 4 0 IBM editor/librarian 
for Oberheim's Matrix-6/6R/1000. 
Graphic display of envelopes and 
tracking generator. AutoUpdate 
feature. $79, good toward pur¬ 
chase. Demo disk $1 0. Synthetic 
Softworks, PO Box 3249, Jersey 
City, NJ 07303; (201) 963-3926 

M1 Data Organizer. Superlative li¬ 
brarian including real-time combi¬ 
nation editor, effects editor, drum 
kit editor. For DOS machines and 
Yamaha C1 . Snap Software, 1116 
Janey Way, Sacramento, CA 
95819; (916) 451-9914. $1 50 list. 

The deadline for the July issue is May 

1st. Phone Robin at (415) 653-3307. 

May 1989 

Performance: a database of synth 
patches for the Amiga. Allows 
players to define song configura¬ 
tions and organize sets. A single 
keystroke loads patches, config¬ 
ures master/slave relations, loads 
drum banks, loads and plays se¬ 
quences. $ 149.95 Pregnant Badg¬ 
er Music, 10010 Biscanewoods 
Way, Sacramento, CA 95827; 
(916) 361-8217. 

Xpander/Matrix-12—Solid Sounds 

has 300 single patches in three 
volumes. 12/87 Keyboard: “Obvi¬ 
ously some chops behind these 
patches. . .indeed, solid." Xpan-
der Users' Group newsletter rec-
comended #1 "without reserva¬ 
tion" and called #2 “an impressive 
followup " 10/88 Music Technol¬ 
ogy: “Volume Three is suggested 
for all Xpander and Matrix-12 own¬ 
ers." In 12/88 Electronic Musi¬ 
cian, Jim Johnson says of all three, 
"25% of these sounds will end up 
in my permanent 'working' Xpan¬ 
der library." $75 all three, $50 any 
two, $30 each. On cassette. Solid 
Sounds, 7207 45th St., Dept E, 
Chevy Chase, MD 2081 5. 

D-1 10 Users Group: Check out stu¬ 
dio-quality patches for free Mem¬ 
bership includes simplified D-1 10 
manual and newsletter. Share info 
with professional and amateur 
musicians from NYC. Boston, L A. 
and Stonehenge. (Tap into Amer¬ 
ica.) Our BBS goes live April '89. 
BBS#: (212) 996-3650. Or Contact 
1-(800) 888-8937, Write us: D110 
Users Group, 21 7 E. 85 St., NY, NY 
10028, Suite #130. 

M1 ROM cards, 100 new programs 
and combinations, $45 On Atari 
or your RAM, $25 M1 Librarian for 
C64, $ 19 95, with sounds, $40 M1 
sequencer expansion and sampler, 
call DSS-1 6 disks, DX7, D50, 
ESQ-1 , Kurzweil, MIDI stacks, M1 
$ 17.50 each. All 6 $75, any 5 $65, 
4 $52.50, 3 $40 Greenhouse 
Sound, 406 E Walnut, Nappanee, 
IN 46550; (219) 773-2678 

Free Samples on QDs! Buy our top 
brand QDs for only $39/box of ten, 
and we ll load them with quality 
samples for Roland MKS-100, S-10, 
and S-220! No limit! Disk Emporium, 
1189 East 14 Mile Road, Birming¬ 
ham, Ml 48009-2025; (31 3) 646-
2054. 

MIDI disks' Atari ST: 32-track se¬ 
quencer, utilities, CZ librarian 
Macintosh: DX7/TX7, CZ & ESQ-1 
librarians Each $12 95 Call toll-

free (orders only) and charge it! 
Livewire Audio, Dept. EM5/89M, 
PO Box 561 , Oceanport, NJ 07757; 
(800) 835-2246, extension 159 
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PUT EM CLASSIFIEDS 
TO WORK FOR YOU! 

Over 85,000 issues of EM are distributed every 
month to reach the right buyer for your products! 

Pricing: $1.50 per word: add $0.50 per bold word. Phone # = 1 
word; address (any length) = 3 words. 

$40 MINIMUM CHARGE for each ad placed. 

Special Saver rate: $20 for up to 15 words plus phone #, 
includes first word bold; only available to individuals, not commercial; no 

additional copy allowable for this rate. 

Payment must be included with copy; check. Visa, MC or AmEx 

accepted. Sorry , no billing or credit available. No agency , frequency , or 

other discounts apply . 

Closing: 1st of the month, two months preceding the cover date (for 
example: the April issue closing is February I ). Ads received after closing will 

be held for next month unless otherwise stated. 

Other requirements: full street address (no PO Boxes) plus phone 
number must accompany all requests, whether included in ad or not. All words 

to be bold should be underlined. Copy must be typed or printed legibly; 

publishers not responsible for errors due to poor copy. 

The small print: only ads dealing with music, computers, or electronics 
will be accepted. No stated or implied discounts allowed on new equipment 

sales. Publisher reserves the right to refuse any ad deemed not appropriate. 

Send all ads to: 
Robin Boyce 

Electronic Musician Classifieds 

6400 Hollis St. #12 

Emeryville, CA 94608 

(415) 653-3307 FAX (415) 653-5142 

SEND THIS COUPON TODAY 
FOR YOUR EM CLASSIFIED AD! 
Insert this ad in the _ Issue of EM. 

Categories available (check one): 
C Employment □ Instruction & Schools 

C Equipment for Sale □ Parts & Accessories 

□ Wanted to Buy □ Software & Patches 

C Records, Tapes & CDs □ Publications & Books 

C Recording Services □ Miscellaneous 

Please attach your classified ad copy on a separate sheet, typed double¬ 
spaced or printed clearly in CAPITAL and lower case letters. 

Cost: _ words @ $1 .50 =_ 

_ bold @ $0.50 additional =_ 

_ Special Saver rate = $20 

Total payment included _ 

□ Visa C MasterCard □ American Express 

Card » _ Expiration Date_ 

Signature _ 

□ Check or Money Order # _ 

Company Name_ 

Name _ 

Address (no PO Boxes)_ 

City _ State _ Zip_ 

Phone ?_ ?_ 

SOFTWARE A PATCHES 
Unleash the power of your 0-110! 

New D-110 editor/librarian for the 
IBM PC/MPU-401 and compati¬ 
bles Simply the best! Profession¬ 
ally designed for engineers and 
producers with ease-of-use in 
mind, this software allows you to 
naturally and effortlessly exploit 
the broad capabilities of the Ro¬ 
land D-110 Runs memory resi¬ 
dent with all major sequencers, or 
stand-alone $99 Platinum Series 
from Logical Productions, 616 S 
Sunset Canyon Drive, Burbank, CA 
91 501 ; (818) 848-5973 Watch us! 

Ensoniq ESQ-1SQ-80—40 banks: 

1,147 instrument, 98 bass. 286 
effects, 69 percussive patches! In¬ 
troductory special—only $24! In¬ 
cludes spiral-bound name book 
listing the best public domain 
patches! Please specify synth 
Software Exchange, PO Box 
533334, Orlando, FL 32853-3334 

S-10 MKS-1 00 Librarian for Commo¬ 
dore 128. Save/load samples with 
5.25 or 3.5 disks! 1571 & 1581 
compatibility. 80 col. mode. $45. 
Specify disk format Send to: R A 
Lieu, 250 Riverside Dr #45, New 
York, NY 10025 

(415) 653-3307 

EM CLASSIFIEDS WORK! 

(415) 653-3307 

Tired of paying big bucks for road 
cases9 Casemaker will provide you 
with onscreen and hard-copy 
spec sheets of everything you 
need to build a sturdy, profession¬ 
al-looking road case for all your 
valuable gear. Available for C-64/ 
128 or Atari ST for $20, shipping 
included Specify computer when 
ordering Dominic Cretacci, PO 
Box 111, Lakeview, New York 
14085 

Amiga Editors/Librariansfor FB-01 , 
TX81Z/DX11, DX21, DX27/100 
Mouse-driven Many powerful fea¬ 
tures, including voice envelope 
plotting $37.50. Demos $5 Why 
pay more9 James Smith, PO Box 
6836, Los Osos, CA 93402 

MIDI products for any computer! Mas¬ 
ter Tracks, Transport, Clicktracks, 
Notewriter, Finale, Score, Escort, 
Polywriter, I2, D-50 and M1 com¬ 
mand, Masterpiece, Cakewalk, 
thru boxes, DX, TX, FB-01 soft¬ 
ware, A Guide to Computer Music. 
Call Sound Management, (508) 
531-61 92 (MA) or (800) 548-4907 
anytime 
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EM CLASSIFIEDS 
MIDI Utility Package: the innovative 
software package that will capture 
any MIDI data stream Once cap¬ 
tured, the MIDI data can be dis¬ 
played, modified, saved to disk 
and retransmitted on the MIDI bus. 
Multiple internal buffers allow for 
merging, inserting, and deleting 
of MIDI data streams This pack¬ 
age can be used for education, 
debugging, or initializing MIDI sys¬ 
tems, or as a universal librarian for 
any synthesizer, drum machine, 
or MIDI-based effects unit. Comes 
complete with 500+ DX7 voices 
and 800+ Matrix-6 voices. Re¬ 
quires IBM PC (or compatible) and 
MPU-401 (or compatible) and is 
priced at $59,95, HED Produc¬ 
tions, Dept. E1, PO Box 28820, 
San Diego, CA92128 

K-1 MASTERAM 64!! 64 wonderful, 
new analog, digital, and emulative 
voices for Kawai's K1 /K1 m synthe¬ 
sizers, Our programming quality 
is legendary!!! 64-voice RAM card, 
call for info Synthetic Productions, 

13 Laurel Ave,, Tenafly, NJ 07670; 
(201) 568-8282 

200 EPS and Mirage samples, 
soundprocess disks Bob Spen¬ 
cer, 703 Weatherby Ln , Greens¬ 
boro, NC 27406; (919) 674-5725 

CZ Rainbow! 64 new age, jazz & 
rock data sheets that'll prove the 
CZ is not a toy CZ Orchestra! 64 
authentic orchestral timbres. Each 
set is $39.95, both $69 95 Demo 
tape $6. Charles Lauria II, 17 For¬ 
est Place, Towaco, NJ 07082 

Atari XL/XE/ST, Macintosh, Amiga! 

PD/shareware software! MIDI/mu-
sic, tutorials, applications, educa¬ 
tional, more. $4 per disk! Large 
SASE for catalog Specify comput¬ 
er! Kinetic Designs PDware, PO 
Box 1646, Orange Park, FL 32067-
1646 

Sequences! Sequences! Sequences! 

Available for all types of music 
Send for free catalog, song list, and 
demo tape. Specify sequencing 
software and hardware The MIDI 
Inn, PO Box 2362, Dept ESQ5, 
Westmont, IL 60559 

Best performance samples for Emax. 

SE software-enhanced provides 
sounds that are highest quality, 
lowest memory usage, best piano/ 
strings disk, $19 95 Contains 
grand pianos, electric pianos, 
strings, organs, choirs, bass, 
synths, all on one disk Other col¬ 
lections are 4-disk sets, only 
$29 95 Includes atmosphere, Top 

40, synths, stacked sounds. $3 
shipping CODs accepted PA res¬ 
idents 6% tax Multisampled cas¬ 

sette; $39 95 Dolby or DBX Stok-
losa Productions, PO Box 13086, 
Pittsburgh, PA 15243; (41 2) 279-
8197 

Hit sequences!!! From the '40s to 
the '80s. Call or write for a free 
demo & price list Our sequences 
are produced and performed by 
some of New York, L.A. , and Nash¬ 
ville's top studio musicians. Se¬ 
quences are available for IBM, 
Atari ST, and Macintosh, as well 
as most dedicated sequencers 
and workstations such as the Korg 
M1. Please let us know what 
equipment and sequencer you 
will be using (ex; IBM PC, Se¬ 
quencer Plus, Alesis HR-16 drum 
machine, Roland D-1 0 synth, etc ) 
John Abbott Productions, Dept EM. 
319 Clawson Street, ST, N.Y.C., 
N Y 10306; (718) 351-1949 

New Kurzweil K250 ROM Top 40 

Soundblock easily installs resident 
DX7 electric piano, drums, orches¬ 
tra hits, electric bass, Wurlitzer, 
harmonica, D-50, etc Affordable. 

Sweetwater Sound, Inc., 4821 
Bass Rd , Ft Wayne, IN 46808; 
(219) 432-8176 

WANTED TO BUY 
VRAM board to upgrade Synergy 
to II+ Mark Crouter (206) 868-
8980, (206) 453-8125. 

Factory authorized synthesizer serv¬ 

ice: on E-mu, Akai, Oberheim, Ro¬ 
land, Optical Media, Korg, Kawai 
& Simmons Expert repairs on all 
popular brands of electronic mu¬ 
sic. recording, and sound equip¬ 
ment. Priority rush service avail¬ 
able Contact Joseph Weitekamp 
at dBm Technical Services, 124 W 
19 St, Seventh Floor, NYC. NY 10011; 

(212) 645-2626. 

Songwriters: new publisher seeks 
jazz, new age, and instrumental 
songs for experimental release 
Send demo tapes to: Movay Mu¬ 
sic Co.. Suite #359, CN1 907, Wall. 
NJ 07719. 

Knowledgeable Commodore Repair 
in Los Angeles at last! C-64 and 
C-128 computers. 1541, 1571, 
1581, and compatible drives 1541 
disk drive head alignment, $25 Ad¬ 
vice always free (21 3) 660-081 5 

FREE 
Computer 

information. And free synthesizer, software, and signal processor information. EM's Reader 
Service cards bring you free information from companies that advertise in this issue. Send 
your Reader Service card today! 
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GO WITH YOUR FEELINGS, LUKE 
Is quantization solving a problem or is it the problem? Maybe it’s a habit left over 
from the days of sloppy hardware, not necessarily a cure for sloppy playing. 

By Craig Anderton 

There’s a scene in the first 
Stars Wars movie where Luke, the hero, 
is training to become ajedi knight. Frus¬ 
trated in his attempts to head off mock 
attacks by a small attack droid, he’s ad¬ 
vised to go with his feelings and, by using 
his intuition, succeeds. 

Musicians also count on feelings, es¬ 
pecially since the qualitative value of 
music can’t be quantified (if it could, 
record companies would know what 
makes a hit). Yet, due to the difficulties 
of making a living in their chosen pro¬ 
fession, musicians are frequently an in¬ 
secure bunch . As a result, musicians who 
should be trusting their instincts instead 
spend a lot of time questioning them. 
One more story: a group of students 

was asked to perform a series of calcula¬ 
tions, first using a calculator and then 
using paper and pencil. What they 
didn’t know was that the calculators had 
been modified to make mistakes, but by 
and large, the students gave the answers 
arrived at by the calculator rather than 
trust their own answers. 
So what does this have to do with 

quantization? My first experience with 
sequencers was with a low-resolution 
model, and whenever 1 played anything 
without quantizing, my timing sounded 
dreadful. So naturally, I quantized. Sure, 

much of the “feel” was lost in the proc¬ 
ess, but at least it was right on the beat. 
Then I started doing a lot of elec¬ 

tronic work with Spencer Brewer, who’s 
primarily an acoustic piano player. As a 
solo artist, he’s never really had to follow 
a drummer and, therefore, tends to play 
around the beat rather than dead on it. 
Funny, when we sequenced his playing, 
his timing sounded weird too. 

I also noticed that when I recorded 
parts on tape, all of a sudden my rhyth¬ 
mic sense improved dramatically. Hmm. 
I assumed this had something to do with 
my attitude, or perhaps the phase of the 
moon. After all, when I quantized the 
sequenced parts, it was obvious how 
“off” my playing really was. 

Eventually, I graduated to a shiny new 
sequencer with 240 pulses per quarter 
note resolution, but I kept quantizing, 
out of habit, to correct my “mistakes.” 
Then, one day, I was recording with 
Spencer again. He was playing to a click 
track and had recorded what sounded 
like a rhythmically perfect take. On play¬ 
back, it still sounded perfect. But when I 
went to clean up some note velocities 
and such, I was amazed to discover that 
very few notes fell on anything even 
close to the beat. Investigating further, I 
noticed all the timing was internally con¬ 
sistent. For example, for certain groups 
of measures, he’d rush the downbeat 
slightly, then during the course of the 
measure, slow down a bit to catch up, 
only to again rush the downbeat of the 
next measure. Then I looked at a MIDI 
guitar solo I had played against his track 
that also sounded rhythmically flawless, 
but some notes were as much as 30 milli¬ 
seconds off the beat. 
This is when I realized that these 

subtle timing variations got mutated 
into something far grosser on se¬ 
quencers with low resolution, and that’s 
why the parts sounded wrong. So I 
started experimenting. I tried recording 

a repetitive, eighth-note hi-hat part 
against a bunch of unquantized parts 
that sounded excellent together. The hi-
hat part fell right in the pocket, but 
when quantized, it sounded wrong. 
As Michael Stewart pointed out in 

“The Feel Factor: Music with Soul” 
(October ’87 EM), changing a few milli¬ 
seconds here and there really can im¬ 
prove the feel of quantized parts. But 
the more music I analyze, the more I 
find large timing variations, and the 
more I’m convinced that small and large 
variations are what makes music sound 
alive. Nowadays, rather than try to com¬ 
pensate for deficiencies in quantized 
parts, I tend to leave quantization off 
altogether. If, on playback, I hear a note 
that’s obviously off—to my ears, not ac¬ 
cording to the numeric readout of its 
start point—I’ll fix it. Even then, 
though, I usually don’t just quantize it; 
remembering the “Feel Factor” guide¬ 
lines, I examine neighboring notes to 
see if they’re leading or lagging the beat, 
and I adjust the start point accordingly. 
I’m even beginning to question the 
value of quantization for bass and drum 
parts, since if you quantize those, then 
all the subsequent overdubs lock right 
into that flawed feel and have a hard 
time “breathing” with the part. 

If your chops are even close to good 
enough, and your sequencer has high 
enough resolution, think of quantiza¬ 
tion as something you do during 
mixdown to fix the occasional bad note 
on an otherwise well-recorded track 
rather than something you automati¬ 
cally do as soon as a track’s recorded. 
You have a better idea of what makes 
good-sounding music than a computer’s 
quantization algorithm—so go with 
your feelings, Luke. 
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INTRODUCING THE MUSICBOX.™ A MUSIC STATION THAT PLUGS RIGHT INTO YOUR COMPUTER. 

Miclia 
)iIut bnmd* or product names MM ti.idem.irks or regístèred trademarks of their respective holders ( NHH Marquis Musk Ml nghts reserved. 

International Music Co. 1316 E. Lancaster Fl Worth, TX 76102 Tel: (817) 336-5114 Fax: (817) 870-1271 

Distributed in Canada by TMI P.O. Box 279 Port Coquitlam, British Columbia V3C3V7 (604) 464-1341 

and Commodore Amiga™ computers. It plugs 
directly into the Atari ST™ as well. No awkward 
cables, no costly MIDI interfaces. 
The MusicBox™ tucks neatly under your monitor. 
Take it on the road ; it’s got a headphone jack. Take 
it into the studio ; it’s rack mountable. 
It has mono and stereo audio outs, 6 individually 
assignable outs and a built-in digital mixer. It’s patch 
compatible with many synthesizers, so you can load 
existing sounds into its battery backed RAM. 
It’s American-made and backed by a 12 month 
warranty. 
We’re even including a demo version of Passport’s 
Master Tracks Jr.™ sequencer software so you can 
fire it up as soon as you get home. 
And — are you ready for this? 
A music work station that plugs right into your 
computer for less than $1,000. 
You’re ready for it ! 

he MusicBox™ is a complete music system that 
plugs into your computer. It’s also a powerful 

expander for your keyboard synthesizers. 
You won’t run out of voices. The 26 poly-timbral 
voices are dynamically allocated, giving you almost 
limitless musical resources and simplifying set up. 
You never have to allocate a fixed number of voices 
to a MIDI channel. 
Three sound engines deliver 1,064 sounds —512 fat 
analog, 480 punchy FM, 40 superb percussion 
samples and 32 doubled sounds. The 18 individual 
LFOs give you incredibly rich vibratos and tremolos. 
Doubles are defined by mixing any two sounds at 
any harmonic interval, and called up as a single 
sound definition with a single patch change. 
All 16 MIDI channels can receive separate musical 
parts simultaneously. 
The MusicBox™ plugs right into the most popular 
music computers. It’s the only synthesizer with a 
built-in MIDI interface for Apple II™, Macintosh™, 

More than a thousand sounds 
Less than a thousand dollars ' 



Truth ... Or 
Consequences. 

If you haven’t heard JBL's new generation of Studio Monitors, 
you haven't heard the "truth’’ about your sound. 

TRUTH: A lot of monitors "color” their 
sound. They don't deliver truly flat 
response. Their technology is full of 
compromises. Their components are 
from a variety of sources, and not 
designed to precisely integrate with 
each other. 
CONSEQUENCES: Bad mixes. Re-mixes. 
Having to "trash" an entire session. Or 
worst of all. no mixes because clients 
simply don't come back. 

TRUTH: )BL eliminates these conse¬ 
quences by achieving a new "truth" 
in sound: JBL's remarkable new 4400 
Series. The design, size, and materials 
have been specifically tailored to each 
monitor's function. For example, the 
2-way 4406 6" Monitor is ideally 
designed for console or close-in listening. 
While the 2-way 8" 4408 is ideal for 
broadcast applications. The 3-way 10" 
4410 Monitor captures maximum spatial 
detail at greater listening distances. And 
the 3-way 12" 4412 Monitor is mounted 
with a tight-cluster arrangement for 
close-in monitoring. 
CONSEQUENCES: "Universal" monitors, 
those not specifically designed for a 
precise application or environment, 
invariably compromise technology, with 
inferior sound the result. 

TRUTH: JBL's 4400 Series Studio Moni¬ 
tors achieve a new "truth" in sound with 

an extended high frequency response 
that remains effortlessly smooth through 
the critical 3,000 to 20,000 Hz range. 
And even extends beyond audibility to 
27 kHz. reducing phase shift within the 
audible band for a more open and natu¬ 
ral sound. The 4400 Series' incompara¬ 
ble high end clarity is the result of JBL's 
use of pure titanium for its unique 
ribbed-dome tweeter and diamond 
surround, capable of withstanding forces 
surpassing a phenomenal 1000 G's. 
CONSEQUENCES: When pushed hard, 
most tweeters simply fail. Transient 
detail blurs, and the material itself 
deforms and breaks down. Other materi¬ 
als can't take the stress, and crack under 
pressure. 

TRUTH: The Frequency Dividing Net¬ 
work in each 4400 Series monitor allows 
optimum transitions between drivers in 
both amplitude and phase. The precisely 
calibrated reference controls let you 
adjust for personal preferences, room 
variations, and specific equalization. 
CONSEQUENCES: When the interaction 
between drivers is not carefully orches¬ 
trated. the results can be edgy, indistinct¬ 
ive. or simply "false” sound. 

TRUTH: All 4400 Studio Monitors fea¬ 
ture JBL's exclusive Symmetrical Field 
Geometry magnetic structure, which 
dramatically reduces second harmonic 

distortion, and is key in producing the 
44OO's deep, powerful, clean bass. 
CONSEQUENCES: Conventional mag¬ 
netic structures utilize non-symmetrical 
magnetic fields, which add significantly 
to distortion due to a nonlinear pull on 
the voice coil. 

TRUTH: 4400 Series monitors also 
feature special low diffraction grill frame 
designs, which reduce time delay distor¬ 
tion. Extra-large voice coils and ultra¬ 
rigid cast frames result in both 
mechanical and thermal stability under 
heavy professional use. 
CONSEQUENCES: For reasons of eco¬ 
nomics. monitors will often use stamped 
rather than cast frames, resulting in both 
mechanical distortion and power com¬ 
pression. 

TRUTH: The |BL 4400 Studio Monitor 
Series captures the full dynamic range, 
extended high frequency, and precise 
character of your sound as no other 
monitors in the business. Experience the 
4400 Series Studio Monitors at your JBL 
dealer's today. 
CONSEQUENCES: You'll never know 
the "truth” until you do. 

IBL Professional 
8500 Balboa Boulevard 
Northridge. CA 91329 

•JBL 


