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Get 40 Hot Effects Without
Stopping Your Show Cold.

Introducing the Korg A3 Performance Signal Processor.

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,

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 mulu-effect
programs can be stored.
Another 100 programs
and eflects 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.

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.

© Korg 1989




How We Expanded
On The Most Important
Keyboard For This Year:

Introducing the
rack-mountable
Korg MI1R.

A phenomenal success story,
the Korg M1 has become the
most highly acclaimed and
sought-after keyboard in the
music inclustry.

But some players already have
more than enough keyboards in
their MIDI rigs. They wanted all
of the M1’s exceptional sounds,
versatile teatures and memory
power—without the keyboard.

So here’s the Korg MIR: A
compact, 2 space rack module

And Next.

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 I's library of PCM,
program, and combination cards.
And future expansion capabili-
ties will permit the user to double
the internal memory of the M 1R.

Rack up today’s hottest sounds
with the Korg MIR.

MUSIC POWER

For a free catalog of Korg products, send your name
and address, plus $1 00 for postage and handhng, to
Korg USA, 89 Frost St, Westbury, NY 11590
© Korg 1988




Pocket Products —affordab;ﬂe MIDI accessories that

require no batterigs or power supply. These user friendly

accessories will bg a necessary part of any/MIDI systera.
© 1988 Anatek Microcircuits Ltd.

ANRIEK .}

Music Pioducts Division !
400 Brdbksbank Avenue \
North Vincouver, B.C. Canad*: VJ 1G9
Tel (6044980-6850 Fax (604§ 9802722
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OK, so the new Kawai
PH50 looks small. But it sounds
enormous. The PH50 contains
200 hot digital sounds from
Kawai's legendary K1 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 ll agree that
small is beautiful.

KAWAI

DIGITAL
INGENIOUS!

Kawai Digital Products Group. 2055 E. University Dr.,
20. Box 9045, Compton, CA 90224 (213) 631-1771. Kawai
Canada Music Ltd., 6400 Shawson Dr., Unit #1,
Mississauga. Ontario. Canada 1.5T1L8.

¢« Kawai America Corporation, 1989
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WHAT'S NEW THIS MONTH:

Astute readers will notice that this issue does not contain the follow-up to Thomas
Henry's MIDI computer project (Part One was presented in April). It turned out the
thing was a lot more flexible than we realized at first, which necessitated including
some additional information on applications. Hang in there; the next two parts are

excellent!

ABOUT EM (Electronic Musician):
Since its inception in 1975 under the name Polyphony,
EM has been a communications medium for sharing
ideas, circuits, tips, and other information, and is
dedicated to improving the state of the musical an.

SUBSCRIPTION SERVICES:

All subscriber services are handled by a different
office from the main EMbusiness offices. For subscrip
tion inquiries, address changes, renewals, and new
subscriptions, contact: Electronic Musician, PO Box 3747,
Escondido, CA 92025; tel. (800) 334-8152 (outside CA)
or (800) 255-3302 (CA). Do not send any other re-
quests or items to this address. One year (12 issues) is
$22; outside the U.S. and Canada, $37—all amounts
in U.S. dollars. Visa and MasterCard accepted (only
Visa, MasterCard, or international money orders on
foreign payments). Allow 6 to 8 weeks for new sub-
scriptions to begin or to renew current subscriptions.
Postmaster: Send address changes to Elsctronic Musician,
PO Box 3747, Fscondido, CA 92025-3747.

NATIONAL BUSINESS OFFICES:
Direct all editonial, advertising, and other inquiries
(except subscriptions—see above) to the main M
business offices: Electronic Musician, 6400 Hollis St. #12,
Emeryville, CA 94608; 1el. (415) 653-3307.

EM BOOKSHELF:
This mail-order distribution service (a.k.a. Mix Book-
shelf) offers products (books, instructional tapes, mu-
sic and video sofiware, etc.) oriented toward our read-
ership. For a free catalog, contact: EM Bookshelf,
6400 Hollis St. #12, Emeryville, CA 94608; tel. (415)
653-3307 or (800) 233-9604.

BACK ISSUES:
Single/back issue price is $3.50. For a listing of pub-
lished articles, send a SASE (self-addressed, stamped
envelope) to our Emeryville, CA, address and request
a “Back Issue Listing.”

ERROR LOG:
Qccasional errors are unavoidable. We list known
errorsin “Letters.” We compile published corrections
annually for those who order back issues; to receive a
copy, send a SASE to “Error Log Listing” at our
Emeryville, CA, address.

CALENDAR ITEMS:
To have events (seminars, concerts, contests, elc.)
listed, send dates and times three months prior to the
event deadline to “EM Calendar Listing™ at our Em-
eryville, CA, address.

EM NEW PRODUCTS

AND REVIEW POLICY:
Manufacturers: Send press releases to New Products
Editor at our Emeryville, CA, address. A release must
be received three months priorto the cover date 1o be
included in that issue. Regarding reviews, there are
more products than pages available 10 review them.
We welcome unsolicited sofiware, books, etc., for
review on a space-available basis; contact the editorial
staff regarding hardware reviews.

Readers: Unless otherwise noted, EMreviews produc-
tion versions of hardware/software (there are no
“reviews" written from press releases). We encourage
readers to scan “What's New"” for new product an-
nouncements and contact the manufacturer for more

information. Note: Manufacturers constantly update
products, and prices and specifications stated in EM
are subject to change. £M does not make product
recommendations. Reviews represent only the opin-
ion of the author.

LETTERS:

We welcome opposing viewpoints, compliments, and
constructive criticism, and will consider these for
publication unless requested otherwise (we reserve
the right to edit them for space or clarity). All letters
become the propenty of EM. Neither the staff nor
authors have the ime 10 respond to al! letters, but all
are read. If you are having problems with your gear,
please call the manufacturer, not us.

PROBLEMS WITH

ADVERTISED PRODUCTS:
Information in ads is the responsibility of the adver-
tser. EM does not have the resources to check the
integrity of every adventiser. However, we try to moni-
tor ads and ensure that our readers get fair and
honest treatment. If you encounter problems with an
adventiser, let us know by writing to our Emeryville,
CA, address. Tell us the problem and what steps you
have taken to resolve it.

WRITING FOR EM:
Send a SASE (25 cents postage) for our author’s guide-
lines. We welcome unsolicited manuscripts but can-
not be responsible for their return.

MAIL ORDER:

While most mail-order companies are competent,
sometimes there are problems. Mail-order companies
operate under very strict federal guidelines; if you
have any problems, contact the U.S. Postal Service for
information. Order COD if possible. Always allow 6-8
weeks for delivery; if there seems to be a problem,
contact the person or company you ordered from,
not EM

DO-IT-YOURSELF (DY) PROJECTS:

If you do not know basic electronic construction
techniques, get a good book on the subject from your
local electronics supply store (or try Electronic Projects
Jfor Musicians, available from EM Bookshelf). €M speci-
fies parts values following international protocol,
thus minimizing the use of decimal points and zeroes.
A nanofarad (nF) = 1,000 pF or 0.001 uF. Suffixes
replace decimal points. Examples: 2.2kf) (US. no-
menclawre) = 2k2 (Inud. nomenclature). 4.7 uF (US.)
= 4u7 (Inu). 0.0056 uF (US.) = 5n6 (Ind).

If you detect an error in a schematic or listing, lef us
know. If a project doesn't work for you, contact us 1o
see if anyone has reported any errors (wait at least a
month for EM to be in circulation).

HELP US HELP YOU:
Please reference EM when asking manufacturers for
product information, returning warranty cards, etc.
Advertising provides our financial base, and ad pur-
chases are based on your feedback to manufacturers
about which magazines you like.

To the best of our knowledge, the informa-
tion contained herein is corvect. However, Electronic
Musician, its owners, editors, and authors cannot be held
responsible for the use of the information in this magazine
or any damages which may result.
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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

Even the drumsticks are more human.

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' 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 difterent 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
213 685-5141




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 4 x 2 sub-
mixer, which is very useful
for overdubbing.

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

0. Effects Receive.
; ne Capablllty for MIDI.

PR

2

B
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Monitoring Flexibility.
Wwith 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.

-INPUTS, 4-TRACKS

put Stereo Mixer With'
{ aék Cassette Recorﬂer

bine 11 Sound Sources in a Stereo M‘ix
yan $450.00 Suggested Retail.

-
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Metering Flexibility. The
X-26 allows you to switch
the 4 meters between Tape
(Tracks 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.

Xch

The Newest Multitracker in the Finest Tradition.

1988 FOSTEX

FOSTEX

15431 Blackburn 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 | 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 a joke (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-

ILLUSTRATION BY DAVID POVILAITIS

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
pec-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. —FEd.)

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 felt no need (o
repeat that information in his article.—kd.)
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 gets the
absolute most out of a given prece 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 top-of-the-line
equifyment lo 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 lel Jim
Johnson, the article’s author, respond further:

“It’s surprising you would find so much in
my article to disagree unth, Jim. My intent
was nol o cover everylhing there is lo know
about a power ST system, but to give those ST
users who are not aware of ils many non-
music capabilities an idea of what their sys-
tems can do. The lone may have appeared a
bit Mac-envious, bul that was not my intent.
I originally referred to that computer through-
out as the ‘Kumquat,’ tonguein-cheek, to
mitigate some of my negative comments on the
ST. However, the editors thought thal using
pseudonyms was probably insulting the intel-

Moy 1989 Electronic Musician n




USICPRINTER Przs

THE ULTIMATE INSTRUMENT FOR DESKTOP COMPOSING

Elegance in composing, printing and
pertorming music.
* Compose arrange directly on
the sereen—WYSIWYG
* Print scores in pro-quality hi-res dot
matrix—9 or 24 pen & BJ 130
* Play MIDI out with studio musician
preeision
MusicPrinter Plus is the most com-
prehensive, triendly, easy-to-learn
composition package on the market
today. This award-winning program
was developed by composers’ educa-
tors and is published and backed hy
the nation’s leading music education
software company. Version 3.0 (6-89)
update will add real-time MIDI input
& laser’ ink-jet printing.

SUPPORTS

IBM PC, PC AT, PS 2, or
compatibles with 640K RAM.
- CGA, EGA, VGA, or

— Hercules. IBM Music
Feature, MPU-401 or
Yamaha C-1. Call or

write for information.

PR
-

- e sn S

300 - 120th Avenue N.E., Bldg. |1 - Bellevue, Washington 98005
(206) 462-1007 or 1-800-426-267.3 (except WA)

Temporal Acuity Products, Inc.

werees: 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, CA 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 (o the irreverent,
‘C'mon, guys, I've heard enough about those
other compudters,’ tone [ felt I had conveyed in
the original draft.

“I did not mention MIDI applications be-
cause any EM (or 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 | 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.

“MuliiDesk 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. | would
expect Tune 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 corvected this in their new TOS 1.4
ROMs, which were not available, even in beta
versions, al 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
senal 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 (o ‘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

modules, the system provides the MIDI
musician the equivalent of a multitrack
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
rhytimic and pitch variations to comple-
mentthe 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 son§ developed in Ludwig
can then be manipulated in either EditTrack
or SMPTE Track...full feature sequencer
programs. In either 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.

ADVERTISEMENT

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 GenPatch...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 foryou. 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.
Genkdit saves valuable time by storing,
organizing and editing program/patch data
for any MID) device presently available...or
likely to be made available.

Additional modules for the Total Contro!
package are being developed.

Hybrid Arts, Inc.

11920 W. Olympic Blvd.
Los Angeles, CA 90064
(213) 826-3777

THE MODULAR music I

SOFTWARE SYSTEM

. wowie”

 SMPTETrack™  GenEdit™

EZ Score Plus™
~ Compositionat Sequencer . Univeral Patch Music Notation
- Progrom Program ~ Librarian/Editor Program
1 b F o 9 MR\ W N

Get TOTAL CONTROL. Each module is a state-of- the-art music
- computer software package. They function independently or in
unison as part of the system...like a music compositional aid,
. Sequencer, musie.nqruﬁo_r.s'}gr editot/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 aliows you fo quickly access any mod-
 ule without ‘quitting.’ This saves vaiuable time and increases

~ your capabilities.

Additionol modules for the TOTAL CONTROL system are being
developed...watch for them fo be available soon.




A funny thing happens when wech- OO OF—['EN,
nology advances. It forces musicians to think OVERP

more and more like technicians. And
less and less like artists.

We kept this top of mind
when creating the Ensoniq EPS and
new EPS-M, two sampler-based
workstations that combince sophisti-
cated technology with a fast, intuitive
method for sampling, sequencing,
rccording, mixing and pcrforming.

Ensonigs workstations let

you quickly audition changes in sam-

pling or sequencing. , = '? -
er®

The
Ensong EPS.

So you have plenty of freedom to

di

experiment while composing and

arranging You can

The EPS

add cxpression to

and EPS-M also let

these sounds with

you choosc from a The Ensonig EPS M, our exclusive Poly-
large library of available sounds, including the Key" pressure and Patch Selects.
new EPS Signature Series of super-pro sounds The rack-mounted EPS-M features



POWERFULTECHNOLOGY
OWERS THE ARTIST,
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a buile-in SCSI port for fast access to storage music takes very little at all. For more infor
in an external hard drive. And you can play mation and the name of your nearest Ensoniq
and load sounds simultaneously. dealer, call toll free 1-800-553-5151

Putting all this great technology into

ensonia)

THE TECHNOLOGY THAT PERFORMS

our workstations took a lot of technical exper

tise. But turning this technology into great



16 Bit Sampli

Total Midi, 150 Effects,

a: Ang One More Thmg

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

SAMPLING. 16 bit stereo or mono muiti-sampling (up to 32
seconds]) with pitch shift, adjustable attack and decay, flexible
output mixing, up to 12 simuitaneous 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 sphit
operation, 40 bit internal DSP processing for high accuracy and
low noise, input level or foot pedal can control any effect
parameter, Multi Effects Chain with eight simultaneous effects,
stereo processing, chorusing, auto panning.

o ey
TN
e —————
—
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Dlgllal Reverb ang Eﬂects

... 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-sized remoate with six faders, a large 160
character LCD for easy operation, over 10,000 words of built-in
context sansitive 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.
77 Seleck St Stamtord, CT 06302
[203) 348-2121

__AKe  OCouUstios

ADR GaR

DATA CaRTmIDGE




®@ LETTERS
fewer restrictions than, ah, ‘Kumquat’ pro-
grammers.

“Regarding your ‘more accurate skeich of
today’s power user,’ perhaps this is true in the
studios of 1..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, [ won-
dered if this unit can be used, like a Sony
F1, 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 vou 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 M
has an excellent article on using a Sony FI
PCM adapter and two VCRs to create digital
sound-on-sound recordings. The article
states, ‘The PCM+1 s actually two inde
pendent adaplers 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 allounng for true stereo sound-on-sound
overdubbing.’

“As | understand it, the F'l 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
stmilar (excellent) sound quality. However,
the DX900 will not encode and decode at the
same time. Therefore, you would need two
DX900s 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 81,300 plus shipping; a PCM encoder
without digital 1/O costs between $900-
$1,000. A top-quality VCR adds at least
another 3400. So, a PCM adapter with digit-
al I/0s 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.—kd.)

CALENDAR OF EVENTS

Muy 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: .ou 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.

sontact: 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. a

SIGN UP THESE
\WELL-RESPECTED

ARTISTS FOR YOUR
NEXT SESSION.

ﬂwf fopLoom__
Crag Anderton, producer/author

e >

Claude Gaudette, producerkevboardist
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Duaad Hentschel, producers kevboardist
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Paul Jackson, Jr, producer/guianst

ohn Robinson, produur drummer
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Nile Rodgers, producer/gutanist
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THE EPS SIGNATURE SERIES.

You're looking at the names behind
stars like Madonna, Michael Jackson,
Anita Baker, David Sanborn, Elton John,
Stewe Winwood and Genesis

Now Ensonig has brought thesc
tlented producers yether t create a wide
range of distinctive new sampled sounds
We call it the Ensonig EPS Signature Series

Choose from six sound hbrarics,
cach containing three high-quality discs
Pick up any sct for just $39.95 at your local
Ensonig dealer And surt plaving with
some of the best names 1n the business

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

ensonia
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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.
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Akai (PO Box 2344, Fort Worth, TX
76113; tel. [817] 336-5114). XES&
($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.
MI:Q-230 (8199): 1U rack-mount, dual,
30-band (Y/s-octave), graphic equalizer.

Anatek (400 Brooksbank Ave., North
Vancouver, BC, Canada V7] 1G9; tel.
[604] 980-6850). Pocket Merge ($99.99):
merges two MIDI signals. Pocket Pedal
(899.99): translates the motion of any
standard volume pedal to MIDI continu-
ous controller data, or utilizes momen-
tary footswitch 1o control sustain, sos-
tenuto, MIDI start/stop, and por-
tamento on/ofl. 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): SMPIE 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 10 existing tape
tracks. Impulse ($695): 12-input, percus-
sion-triggering system for high-speed



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;
711 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. OFX 4X4 ($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., Grass Valley, CA 95945; tel.
[916] 272-8692). Frontal Lobe: expands
the capacity of the Korg M1's 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). 120XDS
($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” LIGHTING/FX CONTROL DIRECT FROM YOUR MID! OUY

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 s 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 Bordertight fixtures
1792 Lightcomposer dim the AC power of the with stands, cables,
mer channels on 198 presets 1C812 (19200 watts) gels and halogen spots

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

CANADA - #10 134 76 Ave . Surrey B W 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
P.O. BOX 10528, SAN RAFAEL, CA 94912

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

LIGHTYEAR

M -S| EC ~HEAD Q'F FHE
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If you get the urge to
play a fingerboard fike a
keyboard, but need wider
range & more room to play.

5 ut down
i e piC
R & pick Up
n e
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The Stick 1s injection
molded in black or vory
polycarbonate, with stee
Fret-Rods TM & with quiet,
. rubber mounted pickups

We introduce the "Alto”
& “Bantone” 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
controtler—fast, accur-
ate & expressive. The ten

strings are identical in
pitch & gauge You tune
the MIDI module to any
desired set of intervals

fEm
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i
]
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So pick up The Stick for
quick licks, hordes of
chords, & “inyoface” bass.

ACEERREE

* Free brochure,
prices & info.

* VHS video $92

* Audio cassettes
& LP $8. each.

STICK ENTERPRISES
8320 Yucca Trail
Los Angeles, CA 90046
TEL 213-656 6878
FAX 213-656 0783

Electronic Musician May 1989

® 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, CA 94025, tel. [415] 327-
8811). Sound Tools: consists of Sound Ac-
celerator Digital Signal Processing Card
(81,295), 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 Il or SE.

Dynaware (1163 Chess Dr., Suite |, 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 IlI, 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.

Ensonig (155 Great Vallev Parkway,
Malvern, PA 19355; tel. {215] 647-3930).
EPS-M  Performance Sampler Module
($3,295): rack-mount EPS sampler in-
cludes l-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.

Johnsware (5802 42nd Ave., Hyattsville,
MD 20781-1632; tel. [301] 927-1947).
MIDIBOSS ($99.95): Atari ST MIDI svs-
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 (83,995 with

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

Korg (89 Frost St., Westbury, NY 11590);
tel. [516] 333-9100). T'I: enhanced ver-
sion of the MI 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 M1 keyboard. $1: 16-bit, stereo
sampler with 1 MB of sounds in ROM,
sample memory expandable from 512K
to 2 MB, l6-track sequencer syncs to
SMPTE/MTC/MIDI clock; options in-
clude SCSI, digital 1/0, and four addi-
tional outputs. Z3: MIDI guitar synth
brain and driver features onboard, 6-
voice synth with 128 internal programs.

Kurzweil (411 Waverly QOaks Rd.,
Waltham, MA 02154; tel. [617] 893
5900). MS-1 MicroSequencer ($495): easy-
lo-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. K/000 Special Fdition
($2,595): K1000 with aftertouch; non-
volatile, MIDIchannel 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



WHAT YOU DO
WITH THE M-600 MIXER IS
YOUR BUSINESS.

That's why weve 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 youd 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.

TASCAM

€ 1987 TEAC Corporation of America, 7733 Telegraph Road, Montebello, CA 90640 213 726-0303
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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 C1 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,
[atin Grooves #2, Jazz Sounds, More
Strings/Winds/Piano/Percussion, Pipe

Organ, and Historical Instruments.

Midia (dist. by IMC, 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 and JX-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, eic.), 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.

Musicsoft (1560 Meadowbrook, Altade-
na, CA 91001; tel. [818] 794-4098).
MIDIMAN Tape Recorder [Interface
($179.95): records MIDI sequence data
on tape for later playback; take a cassetie
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.

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

" Dive into the

world of

' desktop video
with Amiga
animation
software.

©1989 Commodore Electronics, Ltd.C dore and the C:

Paint in up to 4096
colors with Microlllu-
sion’s Photon Paint.

Create spectacular
video eftects with
A- Squared's Amiga Live!

d

studio.

¢ logo are registered trademarks of

Commodore Electronics, Ltd. Amiga 1s a registered trademark, and the Amiga logo a trademark of
Commodore-Amiga, Inc. Software manufacturers’ names are trademarks of their respective owners.
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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

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




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, paich offsetting,
and controller filtering. OB-8% ($1,295):
multitimbral, 8voice, keyboard version
of the Matrix-1000 with velocity; after-
touch; assignable pedals; siereo, 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.

Passac (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-lo-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. [4153]
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 MIDI/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.

Ploystation (4141 Ball Rd., Suite 229, Cy-
press, CA 90630; tel. [213] 598-0505).
The Playstation (36,500 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.

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 its 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, New Wave, 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-
6279595, ext. 200, for more information and the name

of your nearest authorized dealer.

Sequencer

Dr.T's KCS MIDI

Intelligent Music's M
Interactive Composi-
tion Program
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Kawai K1 Patch Editor
from Sound Quest. E -
Copyist !
Profes- - =
sional Scoring Program
G Commodore

AMIGA

Only Amiga Makes It Possible.
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STUDIO SUPER-EFFFECTOR

¢ 9 stunning studio effects at
once!

e Bandwidth to 20kHz

o 2 full octaves of pitch
transposing

e 200 memory locations

¢ Real time Performance Midi*

¢ Amazing distortion and
overdrive

e Fuli parameter
programmability

¢ Rugged internal power supply

o 16 Bit state-of-the-art D-A
converters

o Hyperspeed edit buttons

¢ Sys-ex codes .

e Random access keypad

o Studio presets of the finest
guitar sounds

e Stereo in/out

e Software updateable-never
becomes obsolete
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® 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
(Y/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 (%/s-octave); 4-channel, 7-band
(octave). SMB2 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 (8695): 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, I./A synthesizer with 128 preset/64
user-programmable sounds, including
drum sounds. GR-50 ($1,549.50): guitar
synthesizer, 1./A synthesis sound source
(similar to D-110), 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 Quest (5 Glenaden Ave. East,
Toronto, Canada M8Y 21.2; tel. [416]
234-0347 or [800] 387-8720). KI Master
Editor/Librarian and Matrix-6/1000 Mas-
ter kditor/Librarian ($165 each): for IBM,
C1, 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-110 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). Seck Consoles: the popu-
lar Seck console line is now distributed

tilteel o1l
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Twister automation

by Soundcraft in the U.S. and Mexico.
Consoles are available in frame sizes up
to 24 inputs. Twrster Console Automation
software: developed in conjunction with
Steinberg for the Atari 8T, 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.
Speciral 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

“Artificial creativity is on
the way with ...
Music Creator..”

—USA TODAY
]

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
totaliy new styles and over
27 million possible songs!
Best of all, no knowledge
of music or composition
is required!

X Pareng

Blues 886 Tanme

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.
a

Call 800-322-MIDI.

Computer Music Supply
382 N. Lemon - Walnut, CA 91789 - 714 594-5051
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MIDIATOR,, &

—
LAPTOP PS/2: PC/XT/AT

MIDIATOR™ 15 a self contained MIDI to PC interface with
Senal I/0. MIDI in. MIDI out, and a Real-time clock in a
sturdy metal case It connects to any PC compatible
senal port and requires no external power, expansion
slot, or system modifications $11995
KEEnate-16 1s a 16 track sequencer with all the features
you need to make your MIDI studto perform with the
Best A recording capacity of up to 125000 events
(640K} allows really senious music production, while
the user-friendly features make learning and using a
snap MIDI files compatibility opens up a hink to other
systems and sottware $69 95

MonKEE 1s the VITAL tool you need when setting up a
MIDI system It monitors and displays MIDI input and
allows you fo output ANY MIDI code sequence $29 95

INTRODUCTORY OFFER
MIDIATOR+KEEnote 16+MonKEE

s SHIPPING &
[ ] $5.00 USA
MC, VISA, Check, Money Order, COD
Texas Residents Add 7'«% Sales Tax

KEE T

ELECTRONIC

ENTERPRISES
9112 Hwy 80 W_ Ste 221-E Fort Worth, TX 76116
TO ORDER 1-800-KEE-MIDI Ext. 10

® WHAT'S NEW

TECH SUPPORT INFO (817) 560-1912

CD-LIKE
QUALITY
ON CASSETTES!!

REALTIME
CASSETTE DUPLICATION

“THE
ULTIMATE
RESPONSE”

... Find Out How ...

Post Office Square
Waterville, ME 04901
1-800-458-6405
207-873-3911
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Seck 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 Ravmer 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
ppgn 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 M1 editor/
librarian also run under M.ROS.

Tascam (7733 Telegraph Rd., Monte-
bello, CA 90640; tel. [213] 726-0303).
TSR-8 ($3,499): half-inch 8-track in-
cludes most of the same features as its
half-inch, 16-track “big brother.” MAL-]
($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.

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

9011). V8OFD ($2,995): 6-operator, 16-
bit, FM, digital synthesizer with onboard
expansion port; 40 x 8 supertwist L.CD;
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 (81,895): 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 (8795): 4-op, FM synth
includes 200 onboard voices (and 100
external), auto-accompaniment, arpeg-
giator, and built-in digital delay. WX/I/
and WT'11 ($995): MIDI wind controller
packaged with tone generator (available
separately) for “plug in and play” ease of
use. 1Q5 ($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.

Leto 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. .



X-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.
X-or's advanced Performance com-
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-
ent Instruments, X-or can handle it.
Designed for the future, X-or takes
fult 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-
tually any Instrument that converses

ks fii 1o ey WA Wi

in “System
Exclusive.”
These
Instrument
Profiles may
be freely
copied,
traded, or even downloaded from bul-
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
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.

ot
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Dr.T’s

MUSIC SOFTWARE

#

Other features include:

Patches and banks for alt
instruments kept in memory
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-10t, 1, 1000-5000
VZ-1

Digital Music: MX-8

Digitech: DSP-128

Ensonig: 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
DX11, DX71I, 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
Us.A

(617) 244-6954
FAX (617) 244-5243
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GUITAR SIGNAL PROCESSOR

Thenext 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.

[PS-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.
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ation of digital
sfrom Digilech.

play or sing. Without overdubs, and with any
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 1t
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-

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

The GSP-5is 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.

32 Digilech

Start at the top.






MARK TROUSDALE

A virtuoso explains how to

record and use the sounds of the Earth.

Making Music with Nature:

Bernie Krause
Samples Life

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 bicacoustics. 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 tabel. 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 vou 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.

If you have a personal studio. quarter-inch the Quari 37-pin

Otari lets you choose exactly 2-Lrack standard parallel
the right audio machine for your mastering interface for

Kind of music. Because no one machine with
audio machine can be everything  © 3 speeds and
1o everybody. we build a complete = 10.5" reels al
. aprice that will
astound you!
Then there's
the multitracks.
from the supremely

SMPTE synchron-
izers. editors,
4 and controllers.

..-! The MA-70 multitrack

and the MA-55N 2-track
High performance and enhanced
features o fit your creative energies,

affordable half-inch . We're convinced that some-
8-track MKII1-8 with both 7.5 . where in this tine of greal sound-
and 15 ips speeds. o the two- . ing audio machines there's one

inch 32-track MX-80 wilh its

full-function remote controller

3015/75 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.

that will fit your music o a nole.

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

0/TAR 1]

servo-controlled transport, plus

The 8-track MA-8 and the MN-50 2-track
Professional sound and features i an
affordable price.

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

For example, our
MX-H5NM quarter-inch
2-track delivers gapless,
seamless. punch-in,
punch-out for flawless
. edits, and HX-Pro*
for increased headroom.

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

0 e s 0.

Otari’s MN-80 multitrack and the
; new MAS5VM 2-track. Alone or
. together, the ultimate choice for your
personal studio.

o *lrademark Dolty Laboratories Licensig Corporation




® 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 of context by the 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?

Accordinq to Webster,
bioacoustics is the branch of 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 | 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 of natur-
al selection theory, this is logical.
Krause's spectrograms indicate there
are regional patterns created by wide-

ment. You have to compensate for that 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 a way 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 recording ambi-
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 of
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. —S0O

fessional composer's
ultimate productiv-

Frank Serafine
(sound designer
for Star Trek,
Tron, 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.

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. Allin a frac-
tion of the time it normally takes.
Computer enhanced creativity—under
your complete control!

Only $495* from 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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(F3eelp) 3

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...."

Bdit Plich Dend - FB-Exit

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.)

Keller Designs

© 2920 Jefferson
Eugene, OR 97405
503/485-3481

64 Track: for the C1 $399
401/404/MQX/444 $259
48 Track: for the 401 $179

64 Track Demo disk: $10

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

PR
;’;'t’?f%_ﬁ

Macintosh Special

MIDI Interfaces

One In Three Out with Two In Six Out with
Macintosh connecting Macintosh connecting

cables: $75 . OO cables: $99.95

Send for our catalog
gk g

We Have the  We Have
Best Shipping  the Best

|
We Have
the Best

Software.  Department.  Prices.
Serving
647 Mission Street 1989 Junipero Serra Blvd.
San Francisco, CA 94103 COmP,UtCr Daly City, CA 94014
(415) 543-1642 Musicians (415) 9942909

Since 1982
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® 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: at 21 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

continued on page 64

“A Louie, Loule . .. wowo0000 . .
We gotta go now . . "

eUn~ersal Prest Syndcate



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 11...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.

ADAP delivers all theadvantages of dig-
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
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

ADVERTISEMENT

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

HANDS/- ON

ADAP Ii
THE DIRECT T0
HARD DISK DIGITAL

RECORDER & EDITOR

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
MID! performance sampler and 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

jom— S L e = ]

et e e |

Now you can manipulate sound like never before...ADAP gives you the pawer
and the speed. Professional quality too...over S0 minutes of stereo digital
audio at 44.1 kHz.* A ‘must-have’ tool for recording studio, post production,
broadcast, sound design, live performance or other demanding applications.

V Immediate, sample precise,
non-destructive editing

V CO-ROM support, DAT editing & CO
quality mastering

V Variable recording and playback rates

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

V Versatile SMPTE cue list triggering and
implementation

V Lightning fast operating system

All this and more...at a price that’s music to your ears!
“With our 760 megabyte drive




Opcodes New System

™

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.
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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.

| sequence A: “Intro”, Track 4: “Slap bass 2” ‘Eﬁl

SESE] Wi e
Sl ol )l
31 X (4o

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 Liyes

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
fiﬁm A4 “Slap bass 2" Sti'ldlo’ Jus:’jtype
v 20 2.132(00 15 32 13 48 a letter an
1 5 3. vioo1s es2s0s s@«. < @ your music starts

: 5 0s _ instantly. And
' | you can play up

Laaztoc Lol RaL iz to nine sequences
A2 bl Rkt adl et i e & at once. Or
i Wy T ook -5 hatss f v try generated
S Saloarasrizzeloz 1. 52 1as sequences, where
S5+ 2°257|00.13 38 02 63| AY 0 99 334
5- 3- 33|00 15 38 10 13(C2 0-163 1034 the Computer
3- 3-23t [DO 15 38.16 36/C2 0-200 914

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 © KeyTranspote ———— — -l - "_4?5;“
resolution, L ke

to F$
plus 0 octaves
O Constrain to Scale

extensive quanti-
zation control,
real-time track AVEIT ARl BT

O Map Transpose ———rmm—————

Shlft, SMPTE from 12 notes staringat C3
L to 12 notes starting at F$3

sync, sequence

chaining, and

Name: { ],,,,“__A

record and play- Geee) O Cempegtnce)
back of system
exclusive data.

It’s fully loaded.
RCTEE foders B

F2 | 76
F3 | 52

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

EZRETE: i special mention—like loop record-

ZRECN - ing. Set the number of bars to

s fos loop, and continually layer music
rio 5 I @] onto a track, storing only what
ezlse IR W] you choose. Just like a drum
w»m ) ) 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 3™

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.

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

T
PR S systems =

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: jee

Vision

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



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. 8 Processing the dyvnamic 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, supposc
vou'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. [ often like 1o control a synth’s mix with a volume pedal, but

B Y ct B 2 1 &
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® DYNAMIC SEQUENCES

sometimes it turns out that as more over-
dubs are added, the volume variations
are either 100 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 B The Doeler tlearest You!
can help you understand what’s going .

on, but event list editing works just as well, WEST COAST EAST COAST

if not better. The following examples 206_882_2009 — @ 61 5_478-5760

were generated using Passport’s Master
Tracks Pro 3.2, but most other sequencers
can accomplish the same results.

74N ¢
AV

ual Cables &

Lt

@y

————
VISA

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, Y TEMS
regardless of their original levels. Signals | A LTECH S S

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. Sys-X Filer' is an upload, download. MPS 11"V 1s a send only utility for quickly
This is tl . I £ g and storage utilty for MIDI System ‘thpping” though banks of voice change
18 1s the simplest type ol processing Exclusive Messages and other MIDI commands. It stores 128 banks of 32

to accomplish with sequencers, because data on Macintosh. Messages can be voice changes (16 on modem port and
! 5 . as short as a par of bytes or as long 16 on printer port) and 1s instantly avail

no scaling is necessary. Let's assume as a sampler bulk dump. $79.95 able from any Mac sequencer. $79.95

you've played a melodic line, and it
sounds great, except some of the notes

are much louder than the rest. Fig. 1 shows ’ P
this velocity data (which, like most MIDI 3/ / g/é / / é/é
data, can attain a maximum value of 127); 7=

most levels range from around 80 to 100.

However, the second note in measure TX81Z Filer'™ is a voice librarian used to ESQ-1 Filer'¥ is a voice libranan used to
’ b quickly send and receive voice banks quickly send and receive voice banks
two, the first note in measure three, and without quitting your sequencer. It can without quitting your sequencer. It can

i also move voices between banks. It's a also move voices between banks. It's a
the fouljlh noe ln.measure four have Macintosh DA so it can be called from Macintosh DA so it can be called from
much higher velocity values, and they any apphication you are using. $79.95 any application you are using. $79.95
could stick out in a mix.

To tame these notes, first add a fixed AL TECH SYSTENS
B e 831 Kings Hwy Suite 200 «+ Shreveport, LA 71104

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

N77N (318) 226-1702 e
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Orchestral - Bass Guitars - Acoustic Pianos - Brass
Percussion - Electric Pianos - WoodWinds - New Age
Synth Sounds - Strings - Ensembles - and many more!

Add new dimensions to your TX81Z or DX11!
757 New Voices 80 Voice ROMS $25.00 ea.
‘ ‘ ' ( 160 Voice ROMS $52.00 ca.
orty $56.00 per o > 1st 7 320 Voice ROMS $99.00 ea.

SO|Z |[EEm15ae0=sa ™

80 Voice Percussion ROM $30.00

Unlike some ROM manufacturers, Valhala's cartridges use only
100% high-quality parts, gold plated edge connectors {lor less wear
& tear and teliable connections), and e exact same housing as
Ensoniq (uniike some bulky carridgesl), along with

the reliabiity hat Vahala is known forl

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

7 housands of ROMS sold worldw:de’

et COMMODORE 64 757 Drum Patterns|| 757 New
SOFTWARE DX7 Voices $22.00...... Synth Voices

[ ] incf
ESQ1 Patch/Sequence Librarian $65.00 $ o $
The ultimate storage program for the ESQ1 and C64! Holds up 5 6 ® 00 periogt 5 6 00 perSynth
to 12-banks of voices at one time for easy swapping/viewing. DX7 IIFD @

Stores single or all sequence memory {up to 32K seq. storage).
10-Bank Library programs $70.00 TX7 Ta pe€

DX7 - 1?)1;?: wﬁt)?zgmog(%:oﬁsrﬁ DX11 ()pcode Mac || mxer, rxis, xi, s DX2?n DS?J?‘."*SB’GOO I
MAC]NTOSH SOFTWARE
All Valhala Macintosh™ software s NOT COPY PROTECTED!

Available on Data Cassette or Macintosh™ 3.5° disk I
for Valhala’s TX81Z program or Opcode’s Mac program.

DX11 Owners

Our TX81Z Voices are 100%
compatible with the DX11!

|

D a a L]
-50/D-550 Editor/Librarian D-10 D-20 D-110
129 00 EDITOR/LIBRARIAN
o 99.00
In general, this is a reasonably solid program. It offers more patch-generating functions than Dr. only °
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 MT—32
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. EDITOR/LIBRARIAN
Excerpt of a review by Freff for MacUser Magazine February 1989 $69 00
The Valhala D-50 Editor/Librarian is a full-featured voice editing and storage program for the only d
Apple Macintosh. | 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. ft does the job of editing and TX8 1Z
managing D-50 files very well and it is an outstanding value for only $129.00!
Excerpt of reviewr by Steve Ouipzi for Music & Sound Output September 1988 EDITOR/LIBRARIAN
D-50/D-550 Librarian only $69.00 oy $69.00

for info requests, voice listings, assistance or to check on the status of an order call

1-313-548-9360

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.

ORDERS ONLY cali:

1-800-648-6434 ext. 502
NO COD's

VALHALA Box 20157-EM Ferndale, Michigan 48220

LSQ), ESQm & SQB0 are Tradsmarks of Ensoniq, Inc. TRis ad and text Copyryght © 1988 VALHALA Music, Inc. Sound Patch Library & TSQ} Bible are Trademarks of Valkala Music, Inc. Macintosh is a trademark of Apple Compu ters, nc.
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Valhala's LA 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.

PGk gk bk ghk ¢

| 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

-110]
programming your own sounds, $40.00 is a bargain.

-Tim Tully September 1988 ELECTRONIC MUSICIAN ROM NIEMORY CARDS

$40.00....

ROM MEMORY CARDS

$40.00....

Pk A gk ik gk ¢ |
The STUDIO SERIES™ The Va|!1ala cards cgnstitute a hunk of fine synth programming. The STUDIO SERIES™
A48y fandl e okt Bofee There's not a dog in the bunch, and each volume has a few 448 N 14 i
A e L absolute killers. Velocity and aftelnoucl:)? afre rr]guted 1o useful ¥ 1 :\xi:‘:bl:’:;"::ﬁ ::‘::ls
1 b
STUDIO SERIES™ Sound Blocks. i ool i (8 TR STUDIO SERTES™ Sound Blocks.
Top 40 - New Age - Analog Top 40 - New Age « Analog
PCM . Digital « Orchestral e e S Il PCM . Digital - Orchestral
» Sound Effects - The Analog card is a real grab bag. The New Age card is a « Sound Effects -
D-50 Demo Cassette: $3.00 p/p in USA. ||| || ‘me! hda.v"" vzze Zﬁ“eﬁt’:‘ Tf;i;"n%i *;:‘: ;g“’;"‘gs W‘gfy D10/20/110 Demo Cassette: $3.00 p/p In USA,
- S outstanding. w i wi e and vari
(Demo Features a.ﬂl 448 voices played individually!) ogfsounds 1ea?ured T)n all of Valhala's cgrds. (Demo Features all 448 tones played individually!)
(A" other countries send $8.00 for D50 demo.) -Brad Tolinski & Mark Sterling January 1989 MODERN KEYBOARD | (All other countries send $8.00 for D10/20/110 demo.) ‘
M256 RAM CARDS for: D10, D20, D50, D110
>(- For an additional $10.00 per RAM CARD you can choose any one of our
y each 1 RAM CARD.. $69.00  seven Sound Blocks from our STUDIO SERIES™ o be loaded onto your

RAM card is being loaded for.

RAM CARD at the time of purchase from Valhala. Indicate synth the
I *When purchased in quanities of 3 or more. 2 RAM CARDS $65-00 each

etk
® All 448 Valhala D50 Studio Series™ voices on MC500

QUICK 3.5" disk or Opcode, Dr. T, Sonus, Zero1 Macintosh

format or Sonus C64 formatonly $150.00. All448 Valhala

D I SK S D50 Studio Series™ voices on Valhala Macintosh format

$99.00. All'757 Valhala ESQ1 voices on Opcode, Blank

L or Beaverton Macintosh format or Valhala or Blank C64

10 dl SkS format only $75.00. All 448 tones from Valhala's D10/

D20/D110 Studio Series™ on Opcode Macintosh format

T o e for or D20 3.5" disk only $175.00. Al 448 tones from

scales up and down by half steps. Il vaihala's D10/D20/D110 Studio Series™ on Valhala
|| oo AL ) $ 35.00 | Macintosh format only $99.00.

VALHALA's Voices in other formats.

Pocket-sized calculator displays keyboard on which
you can instantly show all common chords and inver-
sions, notes of all major scales, mefodic ascending and
descending minor scales, harmonic minor scales and
all augmented and diminished triads as well as dimin- I

ORDER FORM Mailto: VALHALA Box 20157-EM Ferndale, Michigan 48220

; Continental USA $4 00 Shi » ing/Handing 2nd Day UPS
oTY PRODUCT DESCRIPTION | PRICE  FEXTENDED || *'s700 SH Mich ros add 4% sax ax Alashe
Hawaii & Canada add $12 00 S/H
All other Countries add $16.00 S/H plus $3.00 for each
additional tem 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.
All orders are shipped UPS, a strect address is required!  ** Print or Type Information ** SUBTOTAL $ NO COD's ACCEPTED
Mich4% Tax | $
Name Card #
Street SHIPPING $
EXTRA SHIPPING | $ Exp. Date
Cit
y GRAND TOTAL | $ Signature
State Zip : (1
¢ ([ VALHALA Music, Inc. 3 E W
erea Code/Phone. - (313) 548-9360 ) (N

Valhala reserves the right 10 change specifications and prices without prior notice. Studio Series (in reference 1o Memony Cards /Sy thesizer Voices) is o trademark of Valhala Music, tac.. This ad and text Copyryght © 1989VALHALA Musu, Inc.
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SOUND QUEST
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M1 MASTER $ 190
DXI1/TX802 MASTER 190
D-10/20/110 MASTER 165
DX MASTER 165
D-50 MASTER 165
MT-32 MASTER 165
DXI11/TX81Z MASTER 165
MATRIX6/1000 MASTER 165
Kl 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

(416) 234-0347
1-800-387-8720
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® 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

I

FIG. 1: Velocity values, as recorded.

LT

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

TR

FIG. 3: Subtracting 27 trom all velocity
values restores the original dynamics
except for the notes that were limited.

“
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FIG. 4: Controller 7 data prior to com-
pression.
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FIG. 5: Controller 7 data after 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



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. 8).

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. Scaling by 300% (Fig. 9) triples
the range from 0-40 to 0-120. Note, how-
ever, thatif you scale so the highest veloc-

I [
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FIG. 6: Compressed controller 7 data
after adding a constant to all values.
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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 afier 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 wne 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.

L‘J ﬂLLL 1 ENE Am;ﬂ{k.n .
FiG. 8: Controller 7 data after subtract-
ing a constant.

MMI[ 1 ulil 4!l

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 s 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...

Ask someone who knows

Music Quest, Inc.

2504 Ave. K, Suite 500-492, Plano, Texas 75074

214/881-7408

the interface experts
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GK-2 IN PHONES

TUNE
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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-

It used to take 24 millisec- : 2l cause of its ingenious
onds from the time you hit the counterpart: the GK-2
guitar string to the time the Synthesizer Driver.

g d If you'r idering a GR-50, heres
synthesizer became audible.  sonetiing e w onsder- e ic-omxn. The GK-2 can be used

And while 24 milliseconds may not ~ with any guitar. If you want to play
sound like much, its just enough to  your favorite Tele, that’s fine. If you
be really irritating. want to use your '73 Les Paul, that's
Unlike, we're happy to  fine too. You get the idea.

say, the new GR-50 The GR-50 is also equipped with

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’ fully compatible

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.
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with a GR-50. unlike most foot con-
Of course, while our GR-50 2 trollers, the Roland
Guitar Synthesizer doesn't - FC-100 MK I lets you
need MIDI to work, using = go directly to the
MIDI makes it work even = 4l / particular number
harder. By plugging into the - Y you want rather
built-in MIDI ports, you can than making you
turn your guitar synthe- run through all
sizer i]lqto aMIDIcontroller. © =~ = = o scon o sone. OF the IUMbers
And thanks to its Mono- and ever ones you dori. ~ in sequence.
Mode capability, you can use each Now that we've taken all this time

guitar string as its own MIDI channel, to tell you all about the remarkable

each string being fully independent  new GR-50, we suggest you take

of the others. the time to visit a Roland dealer to try
If you want to hook a remote it out.

control foot pedal to the GR-50, we It won't take a lot of time to realize

humbly suggest our new FC-100 its benefits. About 8 milliseconds

MK L. Among other things,itcan ~ should do.

be used with two expression pedals ®

as well as an optionalf RMC-1 If)or ROla nd

sending MIDI information. And R T



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. 8 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 change 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 doesevolve. The repetitive structure draws me in, so I can be mes-
mertized by the details. To make sequenced music more interesting, you can create
subtle variations in the notes or concentrate on the actual soundsof 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 II (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 1o other sequencers.

B Y




its Ahead !

20 bit digital/analog conversion

s

] DYNACORD

ADS & ADS-K

16/20 bit Keyboar

S T — =
= Conventional 16 bit samplers with 16 bit A/D conversion lose up 1o 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 8 x 8 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-
LU 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
disks.
The ADS-K sampling keyboard has a great feel with programmable
dynamic sensitivity, aftertouch, and weighted keys.

-7
DYNACORD ® «




® 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 par, then “splicing”
the copy onto the end of the original,
creating a four-bar pant. Then make some
subtle changes to one half of the partand
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 pant 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!

In California

800-442-MIDI

please call 818-501-6929.

SATISFACTION GUARANTEEDI!

DESIGNS wc

BLANK

SOFTWARE

NA

CI.AB

SOFTWARE

= DRUMWARE
STEINBERG

Dr.Ts =roend.

==

IC
B SOKTWAFE

818-501-6929 to receive your RMA.

@ﬂs spomEE Intelllgent Music®
Twelve
I‘lmlllnTone

- :
%‘m, .
UL

(-»\ Hybrid Arts, Ine

dlgldeS|gn M 39

iy frﬂ.”l(

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 Authorzation (RMA). Phone

48-hourdelivery direct toyourdoor.

Music Solutions

14760 Ventura Boulevard, Sherman Oaks, California 91403
New Extended Hours for East Coast Customers!

HOURS:7:00am to 6:00pm PST Monday thru Friday, 10:00am to 5:00pm Saturday.
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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
arelatively 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



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 1 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. In KCS, for example, you can

quantize your sequence to a “reference
sequence” you create, so the notes of your
sequence occtir 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.

Inisolation, shifting one note in a pair

ALGORITHMIC EDITING WITH PVG

SDme sequencer pro-
grams provide “algorithmic’ editing
features that work according to some
setof rules or procedures. | primarily
use the Programmable Variations
Generator (PVG) module in KCS Lev-
el Il, but several other programs, in-
cluding the Commodore 128 KCS,
Performer 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 shitts), 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 tavorite 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 teature 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 llne.

—ET

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

]
Call 800-322-MID1.

You get all this:

+ 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!

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

2N Lenion - Walnut, CAYI7T89 - 714 5% 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
ittakes MIDI atleast 2/3 mstoturn a note
on (a millisecond if the channel has
changed) and another 2/3 msto 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-, (wo-, 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
restto sixteenths, triplets, or not atall. (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 firstbeat 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 aslight-
ly different timbre for subtle effects or a
radically different timbre for contrast. On
adrum parm, try reassigning certain hits to
adifferent 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,

ZETA~REMOTE

tolocator/Con

34 Tower Street, Hudson, MA 01749 USA Tel: 508-562-3801 FAX: 508-568-0404

ttoller

~ 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.
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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 or TX81Z. 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 may be 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 Il 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 setthe operatorto
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 maner 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 frue SMPTE/EBU —spec
“soft” code edges for less cross-talk,

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

"= ADAMS-SMITH

When compromise is not part of the studio specification.
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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-
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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 partin 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-
rollers improvisationally as you respond
to the music as a whole. You can also plan
a timbral 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 noticeable change in
the sound of the piece.

I never consider a sequenced picce
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 partin 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 Reco

When it comes to a cost-¢ffective mastering deck, it’s hard to beat DAT recorders.

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

LAST MONTH, EM looked at the technical
and theoretical side of Digital Audio Tape
(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
available DAT hardware, let’s take a brief
look at the digital tape-shopping scene.
Some groups representing American rec-
ord manufacturers are threatening legal
action against DAT machine manufactur-
ers and importers, claiming that availabil-
ity of consumer DAT machines will in-
crease piracy and make copyright laws

essentially unenforceable. As a result,
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. In the
absence of these imports, a thriving “gray
market” in consumer DAT hardware—
which is officially sold in Japan, West Ger-

many, France, and elsewhere—has
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
been assigned a new model number and
had “Pro” screened on the front panel.

Practically speaking, there’s little func-
tional difference between pro and non-



rders ...

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 bitin 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
manufacturer’s factory warranty.

The DAT gray market consists of a

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 a Japanese
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 I through 3. . .

THE

- WORD

“

sounds great, samples well . . .

the McGill University series is reasonably priced,

Ifyou'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 greatinvestment.”

— 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 (D volumes for sampling

Volume 4:
Volume 5:
Volume 6:
Volume 7:
Volume 8:
Volume 9:

Volume 10:
Volume 11:

Rock Percussion and Tympani
Rock Strings

Latin Grooves | / Solo

Latin Grooves Il / Ensemble
Jazz Sounds

More Strings, Winds, Pianos
and Percussion

Pipe Organ
Historical Instruments

Don’t forget our classics!

Volume 1:
Volume 2:
Volume 3:

Solo Strings and Violin Ensemble
Brass and Winds
Pianos, Percussion and Saxophones

Send $69 (U.S.) per volume,
or $199 (U.S.) for any three; for all eleven volumes send 3699 (U.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
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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 $14to $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 3300 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. Itis 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 170, extensive track programming, and
search features. Signal-to-noise ratio (§/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.



Everything about KCS and Level Il
is dedicated to making your musical
experience as rewarding as possible.

Fast screen update. Easy record-
ing. Instant playback. Total editing.
And compoaosition tools you thought
were unavatlable 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

o —— been
.,__. di |1udged

| With
essentially
. - o the same
1= =) | features
. | on the

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

Level Il'has been hailed by critics
and users as “the most comprehen-
Sive composition environment ever
created.” Containing al! 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 canbe

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 Il ST contains the MPE.
Level Il requires at least 1meg of
memory on any computer.

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

A Dr. T’s

MUSIC SOFTWARE

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-In/Out

Real-time Track Shift

SMPTE sync: Phantom
MIDI Song Pointer

Edit alt 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

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 Il 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,
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;
Save 80 "Presets” to disk
Master Editor
Edit based on:
pitch
velocity
interval from a note
position in pattern;
Re-map pitch(es) in any track
or sequence;
Auto-correct to a time grid;
Match rhythms or pitches to any
track or sequence;
Chords can be deflammed,
sorted, arpeggiated,
or orchestrated;
Extensive pattern matching;
Utilize Boolian operations.

9,
Dr.T’s
MUSIC SOFTWARE
220 Boylston Street
Chestnut Hill, MA. 02167
US.A

(617) 244-6954
FAX (617) 244-5243
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Casio's DA-2 portable DAT recorderis 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 1/0. 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 in June
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 /O
(but no optical digital ports); balanced,

XLR-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.

1]

At least two JVC (Victor) machines have
appeared in the US. 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 1/0O. 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

|

Audio Tape decks.

Our Tokyo office gives us the unique ability to

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

AUDIO
GALLERY

2716 Wilshire Boulevard
Santa Monica, Calif. 20403

HOURS:
Monday — Friday, 10AM to 6PM
Saturday 10AM to 5PM

(213) 829-3429

FAX (213) 829-0304
MC - VISA - AMEX - DINERS - DISCOVER

Q'
O
®

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:

» Sony DTC 1000ES — This is our most reliable DAT

#» Technics SVM-4100 — New 18 bit technology

» Sony TCD-D10 — Amazing Portable DAT, under 4 Ibs.

# Technics SV-MD1 — Ultra-compact lightweight DAT
Recorder with digital output

ALL WITH FULL ONE YEAR WARRANTY!

Ask about the DATRAX™ 60; an attractive solid oak
DAT tape storage unit.

60
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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.

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 1o eliminate the
need for a conventional sample-and-hold
circuit. Fach 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 (X1.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 iweakers develop.

Both a professional and a consumer
model of the 1000 will be available. The
only difterences 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 US,, 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 by Japan’s
NTT telephone company, to perform a
type of 64-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-pin jack, 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 L.CD 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 XL.R (pro levels and imped-
ance) analog line input/output, coax dig-
ital I/0, 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 /A section
uses four ID/A chips, with 2-bit shifting
for “quasi” 18-bit performance; there are
two chips 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
1D, programming, and search facilities
and flexible, high-speed, audible scan-
ning. Specs are 10 Hz to 22 kHz (20.5 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 for 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 DTYC-M300 and
the DTC-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 DTC-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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not UL-listed, it is a Panasonic policy not
to repair them.

Sharp
A Sharp DAT deck, the SX-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 1/0. 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 of 0.005%
at | 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.
Itis 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
1/0, word-sync capability with BNC 170,
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 twransport 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 XLLR
type, and BNC-type Sony digital interfaces
are included in addition to XLR 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-2000s. 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
1/0; pro-level, XI.LR 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
Prois 10x2.25x 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-1000ES was one of the first DAT
recorders available and consequently one
of the first on the US. gray market. It
provides the full complement of home
DAT features, including extensive program-
ming, 1D, and search functions. It does
not record at the 44.1 kHz sampling rate.
Coax digital 1/0 and optical digital 1/O
are included. The DTC-1000ES employs
four-times oversampling digital filters in

FOR MORE
INFORMATION...

'nformalion on pro-
fessional DAT machines may be
obtained from the following manu-
facturers:

m 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.

B 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. —S0

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 1022 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-DI10 home portable unit
shares its dimensions with the pro version
above. It omits the digital I/O and offers
low-impedance, unbalanced (phone jack)
mic inputs. Specs are 20 Hz to 20 kHz
frequency response, greater than 90 dB
dynamic range, and THD less than (.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—
atboth the A/D and D/A stages. (“Dither”
is a random digital signal that can help
digital converters provide betier 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 atboth the D/A
and A/D ends, as are dual, 16-bit convert-
ers. The unit provides both balanced (XI.R)
and unbalanced (RCA) inputs and outputs,
as well as coax and Toshiba-standard,
optical, digital 1/0, and uses “audiophile”-
type mono-crystal wiring at critical points.
A full complement of search features and
a wireless remote controller are included.
Specs: | Hz to 22 kHz 0.5 dB, greater
than 90 dB dynamic range, and less than

Sony DTC-500ES

0.005% THD (at | 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-1 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-50s.

Technics
Under the Technics label is the SV-MDI,
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-MDI 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 XLR 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 litile 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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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
1o 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 awayj; it
also gave us a launching pad to make
some statements about the 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.

from page 36

travel far. Its frequency range extends

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 1
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’tdo 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 matenal
I'm doing today. I tried to sell it, but
everyone thought it was just a novelty.
Yetitwasn’t. I felt there was something
more important there.

In 1983 I went to Africa for the Cali-
fornia Academy of Sciences on a com-
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An Interview with Bernie Krause:

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. 1 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
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Krause, “gives more texture and richness.”

to hearin 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
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from 0.5 Hz up 1o 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

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

LLUSTRATION BY PAMELA PRICHETT



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
compaositions and incorporate natural sounds?
BN: 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 to Tarwathie” 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’tjust use animal sam-
ples to write pop songs. His stuff works
because you know there’s a spiritual
connection there.

EM: | think you lose the spiritual component
when you make animals sing your tune, as
opposed to singlng 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 noway I could have
done “Fish Wrap” or “Jungle Shoes”
[1988] without an Emulator, Fairlight,
or Synclavier. 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 purpert 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 wel-known. There seems to be a
tradeoff at some point in the middle. Do you feel
you are too virtuous to become popular?
BK: [Quickly] No. Pete Seeger, with The
Weavers, was once asked, “Do you want
1o 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. ’ve never pur-
sued it, and I 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 alot of time for
Preople magazine. 1 do have time for
Electronic Musician, though!

—Robert Carlberg

5o D B

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 mics, 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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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 somne 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 mics
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 mics, which
had survived 45 minutes of steam testing.

THE WILD SANCTUARY

Wild 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 11; a Bryston 370 power amp;
Crown Pressure Zone Microphones
(PZM); a Digital Audio Corporation
DAC-150 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 I and Emulator Iil; a Furman
PB-40 patch bay; a Klark-Teknik DN-
300 graphic EQ; MacADIOS Il spec-
trum and waveform analysis program;
a Moog Model 12 modular synthesiz-
er; a Nagra IV-S stereo recorder; an
Orban 6228 parametric EQ; Otari MX-
55 2-track and MX5050-ASR 8-track
decks; a Sony TCD-5 cassette record-
erand Sony TCD-D10 (R-DAT); a Sound-
craft 2008 mixer; a Symetrix comp/
lim/exp/ducker; a Tascam 34 tape
deck; and UREI 809 studio monitors.

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

Krause had the mics 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 mics 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
mics 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
190i-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
mics and is awkward to handle in rough
terrain, butit 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 withiu 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,
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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 1 or 11, 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-
Sformer. 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

A -
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analyst for legal cases (audio forensics),
Krause uses time-based, lowpass, automat-
icdigital 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 theirdance 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 the 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

Ragnarok, 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
rightlead 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 emitan 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 along 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 Tropical Jungle 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 atthe 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 Fiy I1. “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 94710; tel. (415)
644-1337.

Steve Oppenheimer is altempting
to work a 168-hour week. At press time, the
experiment has neared, but not attained, success.
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APPLICATIONS

As 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, 1 have had several DX7s
come to my bench with the complaint
that the pitch wheel or some other con-
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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

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 shalt 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 1o
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.
B 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!

ILLUSTRATION BY LINDA BLECK



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.

(. 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. Buuion 3 (set pitch bend range to
12);
4. Button 4 (set pitch bend step to 0);
5. Buuion 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);

11. Bution 11 (MIDI high=127, MIDI
low=16, DX high=127, DX
low=000);

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

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 out channel=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
E!quipped DX7 should now be
properly initialized.

m DX21/27: 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 1/O test. A
missing or bad connection will cause an
error message. You can reboot at this
point; RAM will be initialized.

® DX11I: 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

® 7X2/816: 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.

@ 7X81Z: 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.

® 7X802: 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.

@ TX7: 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-
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® 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.

& RX11: 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.

m RX2]: 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.

8 RX7: This uses the same procedure as
the RX5.

YAMAHA QX SERIES
8 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.
m 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

m KI/: While holding down the System
button, turn on the power. This will re-
set all of the voices to factory standard.
m 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.

8 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.

® (1-80: Hold the red Select button while
turning on the power to reset the factory
sequences and parameters.

B R-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

@ MI: Press and hold the two top lefi-
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



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.
8 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 L.LEDs;

02 Footswitch (footswitch required);

03 LCD;

04 1.CD;

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-I: 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 SQ-80: With the power al-
ready on, hold down the Record button
and press the top left “soft” button. The
1.CD 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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T BASS

end for this new demo
cassette and hear the entire
library of sounds available
for the Professional
Midi Bass.

All the classic
bass sounds are
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
the downright weird.

All of the sounds in our Alter-
nate Sound Library are multi-sample
recordings of the real thing—stored
on EPROM chips, the most reliable
and instantly accessible storage
medium for sound. Sound chips start
at just $39.95 list. Get the demo tape
and hear them all.

About Pro Midi Bass

The Professional Midi Bass is a
rackmount playback sampler. Eight

sounds are included with Pro Midi
Bass and many more are available
from our extensive Alternate Sound
Library. Pro Midi Bass will hold as
many as 30 samples on-board and
available for instant recall.

Use the features included in the

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
change commands and responds to
pitch bend information. See it at
better keyboard stores everywhere.

For demo cassette send $5 to

e

360 Systems, Dept. KE
18740 Oxnard Street
Tarzana, California 91356
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APPLICATIONS

o —
”'/"/P/m-/mnir wonderd
Many 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
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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 Mullar

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 vs. 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 10
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 a/l 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-

ILLUSTRATION BY J OTTO SIEBOLD



’l-t‘1e 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 moved, copied, or deleted.
The Copyist is the most
intelligent music
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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.

Dr. T’s

MUSIC SOFTWARE

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)

Seqguencer 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.

9,
Dr.T’s
MUSIC SOFTWARE
220 Boyiston Street
Chestnut Hill, MA. 02167
US.A.

(617) 244-6954
FAX (617) 244-5243
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Macintosh sequencer
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Everything you'd expect in a Mac sequencer
PLUS

» fully graphic interface
drum machine programmer
complete database manager
patch/sysex editor and librarian
and more! for only

Call or write for free demo disk!

g Gateway Software Y
4446 Salisbury Dr
Carlsbad, CA 92008
(619) 434-0823
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grandma’
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—Large Inventory
Major Brands
Solid Technical Advice
Factory Service Center
Price Information

505-292-0341

Customer Support and Orders

800-444-5252
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Albuquerque, NM 87123
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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-
quest wires, 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 IRQQ 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
IRQ2, 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.
. Read the PIC interrupt mask.
. OR this value with $04.
. Write the new value back into the
PIC interrupt mask.
. 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 cach 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 ! 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, bufter_head must be
incremented. Check to see if the value

i

MIDI Line Monitor

Language Turbe Pascal 4.0
Hardware: IBM PC or (lone

Program MIDI Line Monitor;

MPU_data_available mask =
MPU_data_ready_mask =
MPU_interrupt_number = 10;
buffer_start = 1;
buffer _end = 128;

TYPE
hexbytestring = STRING[2];
MPU comdata_send_buffer
= ARRAY{ 1..128 ] OF Byte;
data_buffer =

VAR
MPU_indata buffer :

MPU_in_UART .mode : Boolean;
buffer_head,

buffer tail Word;

old_int _vec Pointer;

INLINE( $fa );

MPU _indata_buffer(
buffer_head ]

MFU-401 MIDI 1inteface

USES doe, crt

CONST
hexdigites : String{16]}

= 0123456789ABCDEF ;

spc =
esc - #27;
MPU _reset = $ff.
HMPU_UART mode = $3f;
MPU_ack = $fe;
MPU _dataport = $330,
MPU_statport = $331;
MPU_comport = $331;

$80;
$40;

array[ buffer_start..
buffer_end ] of byte;

data_buffer;

PROCEDURE dieable CPU_interrupts;
{ CLI }

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;
H EGIN
buffer_head := buffer_start;
buffer_tail :z buffer_start;
GetIntVec( MPU_interrupt_number,
old_int_vec );
SetIntVec( MPU_interrupt_number,

@MPU_interrupt_handler );

enable MPU_interrupts;
MPU_in_UART mode := False
END;

PROCEDURE uninstall MPU401;

BEGIN
disable MPU_interrupte;
SetIntYec( 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 J;

if ( buffer_tail < buffer_end )

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 = HMPU_ack );
IF ( command = MPU UART _mode )
THEN MPU_in_UART mode := True;
enable MPU_interrupts

END;
FUNCTION byteZhex(n:byte) hexbytestring;
VAR

hinib,

lonib : Byte;
BEGIN

hinib := ( n AND $£0 ) shr 4;

lonib := n AND $0f;

byte2hex := hexdigite{ hinib + 1 ) +

hexdigits{ lonib + 1 ]

END;

PROCEDURE writebyte(s2 :hexbyteetring):
BEGIN
Write( spc, 82, spc )

PROCEDURE main_screen,
VAR

midibyte : Byte:
ch - Char;
BEGIN
Clrecr;
WriteLn( MIDI Line Monitor

Version 1.0 );
WriteLn( Press Esc to Exit H

Writeln;

PRVCEDURE enable CPU_interrupts; THEN Inc( buffer_tail ) Writeln( Incoming MIDI Data )

INLINE( $fb ); { STI } ELSE buffer_tail := buffer start Writeln(
end;

PROCEDURE disable MPU interrupts; get_data_from MPU := valid .
INLINE($fa/$ba/$21/$00/ END; o )i
$e¢ /$lc/804/See/$1fb) Window( 1, 6, 80, 25 )

PROCEDURE eend_command_to. MPU( install MPU401;

FROCEDURE enable MPU interrupts; command : Byte ); send_command_to_MPU( MPU_UART _mode);
INLINE($fa/$ba/$21/$00/ VAR REPEAT
$ec/324/3fb/3ee/$fb) data : Byte; IF ( get data_from_mpu( midibyte ))

BEGIN THEN writebyte(byteZhex(

PROCEDURE ack_int_to_PIC; REPEAT midibyte));
INLINE($ba/$20/300/$b0/3$20/ UNTIL (( Port( MPU_statport ] AND IF ( KeyPremesed ) THEN
$ee); MPU_data_ready _mask ) = 0 ); ch := ReadKey

disable_MPU_interrupte; UNTIL ( ch = esc );

PROCEDURE MPU_interrupt_handler; Port( MPU comport ] := command; send_command_to MPU(MPU_reset);

INTERRUPT; IF ( command = MPU_reset ) uninstall_MPU401,

BEGIN AND ( MPU_in_UART _mode ) Window( 1, 1, 80, 25)

disable MPU_interrupts; THEN MPU_in_UART.mode := Falese clrecr
WHILE (( Port[ MPU_statport ] AND ELSE REPEAT END;
MPU_data available mask ) = 0 ) DO REPEAT
BEGIN UNTIL (( Port[ MPU_statport ] BEGIN

Main_screen
o),
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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_MPU40]1 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 bufter_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



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.

EYE AND |
PRESENTS—

ENSONIQ®
EPS

NEW

|

NOwW
SUPPORTING:

ENSONIQ®
ROLAND®
KAWAI®

! _ROLAND®

$50-5550:-8330

+* SAMPLER SERIES »
EACH SERIES CONTAINS 3 DISKS WITH UP TO 3 VOICES EACH

VC1 EPS VC1 S50
SYNTH SYNTH
U ERS wew sibies | VG 80 e shupics
VC4 EPS 3589series | vCa S50 3589series
$Q 80 D10-D20-D110

32 disk w/80 voices
plus demo sequences

128 voice RAM card
with 64 voices

Vs 300 3200 each VD D29 NEW! 8590 each
ESQ-1-ESQ-M-SQ 80 D50-D550

80 voice E2PROM cartridges
fully loaded with voices

vC1 ESQ
vC2 ESQ 6295 each

VC3 ESQ
VCX ESQ blank E2PROM 4998

64 voice RAM card
with 32 voices 00
VC1 D50 VC5 D50 EW! 85 h
vC2 D50 VCs D50 NEVY: eac
VC3 D50 (Keith Emerson card)
VC4 D50 (Jonathan Cain card)
VCX D50 blank RAM

also works in D10+D20-D110

* KAWAI® K1« 5500
64 voice RAM card w/32 voices  VCI K1 A\l
& 16 multi-patches VC2 K1 each

EYE AND 1 PRODUCTIONS, INC.

VC3 K1

vGa ki NEW

930 Jungfrau Court
Milpitas, CA 95035

Phone (408) 945-0139

PRODUCTS INFORMATION
500 Products o List Prices

75 Vendors o OUR Prices
Software o Computer Index
Interfaces s Function Index
Computers o Descriptions
Accessories o Compatibility

Call or write today for your
FREE copy of our new
Summer 1988 Catalog

Name

Company

Address

City State Zip.

Telephone

MICRO MUSIC™
Pinetree Plaza, 5269-5 Buford Highway, Atlanta, GA 30340

©1888 Mcro Music, Inc. (em)

Moy 1989 Electronic Musician




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

ELECTRONIC MUSICAN

MIDI Channelizer
| ©1988 Tim Dowty/Xerbitron
!
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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.
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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

,,;.;..—.,:JZ..; Tl o j.'
o [TTRTVONOTOONNES | | 1===m===|

FIG. 1: The EM MID!I Channelizer routes all incoming
channel data to the selected channel(s).
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Roland D-50, D-10/20/110, MT-32
Ensoniq SQ-80/ESQ-1

Casio  vz-1

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. SOFTWARE INC. L
3. Convert each byte back to its serial Kawai K-1
form and retransmit it.
What I call the Transmit/Receive (T, GEM interface/ Multi Bank librarian/ Full Parameter Editing/
R) section of the circuit performs the

Graphic Envelope Editing/ Randomizing/ Full Printouts/ And more...

first and third tasks, while the Selection
Logic circuitry takes care of the second

k.
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Compatible
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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

iaweeaessasswiel PORTABLE MIDI COMPUTERS
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make up a standard MIDI input circuit UgE:
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® CHANNELIZER

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 1o +5 volt logic levels at the UART's
serial output (pin 25) to MIDI<current
loop signals.

fly—whether or not each byte received
by the UART should have a new channel
stamped on it. The logic level at IC1d’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-

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
10 the four outputs (1Y-4Y). Otherwise,
with pin 1 high, inputs 1B-4B go to the

ted. If the output is low, the current byte PARTS LIST
THE SELECTION LOGIC is retransmitted “as is.” 5 LIS
. il - J ! RESISTORS {1/4 W, 5% tolerance)}
The Selection Logic is the assemblage of ICld’s output connects to pin 1 of R3. R4
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of-2 multiplexer
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outputs. The A inputs connect to the
lower four bits of the received data RD0-
RD3, while the channel-selection DIP
switch drives the B inputs. The outputs
of 1C3, the multiplexer, connect to the
lower four bits of the Transmit Data
byte, TDO-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.

1-0N

0 = OFF
DIP Switch DIP Switch
4.3 .2 1 al3l 271
IEEERERE 1 L L S
2o|1|1|1 10[0]1]1]0
zf3vio v vl gl ifo 10
ElaJofo| v || Efi2fo[o0]|1]o0
Efs]rjrv|o 1] =[] v[170(0
Glefo|1 0 1| Tla|o|1]o]o
7100 |1 1sl1{ololo
8lolololn 16]olol oo

FiG. 3: DIP switch settings used to spec-
ity 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
IC1d. The first of these gates, IC7c, de-
tects MIDI status bytes. The other three
gates, IC2b, ¢, 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
IC1d’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 IC1d’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 nof a system message
status byte.

IC6 and IClc generate a couple of
required control signals. IC6 i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>