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If you want highly cost-effective, extremely 
versatile digital sound processing, you may not need 
anything more than the new SPX90 Digital Multi¬ 
Effect Processor. Or want anything less. 

Built into its rack-mountable chassis are 30 
preset effects specifically designed to suit a wide 
range of studio and live performance applications. 
Everything from pitch change to a variety of echo, 
delay, and reverb effects. 

All the preset effects have up to nine user-
programmable parameters. So you can further indi¬ 
vidualize them for your particular need and store 
them in any of the 60 on-board RAMs for instant 
recall using the front panel keys, optional remote 
control or footswitch. 

The SPX90 offers MIDI-compatibility in¬ 
cluding the ability to make program changes during 
live performance via MIDI. Some effects can 



Without the expensive side effect 

even be actuated by a change in input level during 
performance. 

All this advanced technology wouldn’t be all 
this affordable if it were not for the extensive use of 
Yamaha-developed LSI’s. Using these LSI’s in the 
SPX90 has enabled us to bring you uncompromised 
sound processing capability at a very reasonable price. 

So whether you’re a studio or sound reinforce¬ 
ment engineer, keyboard player, guitar player, bass 

player, even home recording enthusiast, the SPX90 
can add incredible creativity to your music. At a 
very credible price. 
See your Yamaha Professional Audio dealer. Or write: Yamaha International 
Corporation, Professional Audio Division, P.O. Box 6600, Buena Park, CA 90622. 
In Canada: Yamaha Canada Music Ltd., 135 Milner Avenue, Scarborough, Ont 
MIS 3R1. *Suggested U.S.A. retail price. Prices will vary in Canada. 

• YAMAHA 



END 
PERFORMANCE ANXIETY. 

Model 38 8-Track Recorder/Reproducer 
and M308 8-Track Mixer 

veryone suffers perfor¬ 
mance anxiety from time 

to time. But TASCAM has the cure. 
Our Model 38 8-track recorder/ 

reproducer and M308 8-track mixer 
give you dual-function flexibility for 
true peace of mind. In the studio or 
on the stage. 
TASCAM’s half-inch 38 outper¬ 

forms any quarter-inch or cassette 
recorder with technology that all 

but eliminates crosstalk. Which 
means that even if you’re a synth 
player doing sync-to-tape, you 
can lay down a full seven tracks of 
music and a sync track without 
a guardband. 

For clean, clear recording and 
sound reinforcement, TASCAM’s 
M308 mixer gives you more head¬ 
room, better transient response and 
16 controllable inputs for recording, 

24 for PA. So it's perfect for the small 
group or solo musician. 
Performance anxiety is serious. 

But there's no need to suffer. Seek 
professional help from TASCAM 
today. And get the cure. 

TASCAM 
TEAC Professional Division 

7733 Telegraph Rd • Montebello, CA 90640 
Telephone: (213) 726-0303 
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Editor’s Note 

Letters, letters, letters. . .we get letters! 
And we do our best to answer them, 
too (although that gets more and 

more difficult as the magazine grows). 
I guess everybody likes to receive 

mail from friends, and even though we 
haven’t met most of you, a letter is “the 
next best thing to being there." From 
your comments, we get an idea of who 
reads EM, what kind of information you 
hope to find, what you like, and what 

you don’t like. Almost all of the letters are the kind that brighten up one’s 
day—a story of how an article helped out a reader in a real-life situation, 
for example, or compliments to pass along to the authors of particularly 
popular stories. Some are less pleasant, like the ones we sometimes get 
from readers who are having trouble with an advertiser (this problem is 
pretty rare, but even once is too much), or those who are distressed that 
not every single article addresses their specific needs. Then again, many 
readers write because they have information to contribute. This month’s 
letters page is the longest we’ve ever run, simply because so many readers 
had information to share. In a sense, since most of our articles are written 
by the readers, it’s almost as if the whole magazine is one long letters 
column from people who are doing interesting things with musical 
electronics. 

One thing that really impresses me is how open-minded you all are. 1 
expected to get letters from keyboard players complaining that we had too 
many drum articles, or guitarists saying we had too many synth articles, or 
drummers saying we had too many recording articles.. .but no. It seems 
that there really is a new breed of “electronic musicians” who have a wide 
variety of interests. The results of our first reader survey bears this out; 52 
percent of our readers play guitar, 53 percent percent play drums, 77 
percent play keyboard synthesizers, 70 percent own a personal computer, 
76 percent own recording equipment, and so on. These figures imply that 
there are a lot of musicians who double and even triple on instruments, 
play around with recording, and are familiar with computers. 

By the way, we’d particularly like to thank those readers who tell manu¬ 
facturers how much they like EM. Without dwelling on economics, suffice 
it to say that advertisers like to know where their ads are being seen, and 
mentioning EM makes it much easier to get the kind of strong advertiser 
support we enjoy. Since we all need each other in order to progress— 
advertisers need our readers to buy their products, readers need the useful 
information they find in EM, and EM needs its advertisers to fund the 
magazine—it is good when we communicate with each other. 

Eventually, we’D reach the point where it will become increasingly diffi¬ 
cult to answer everyone, but keep those cards and letters coming—we’ll 
always have time to read them, even if we can’t reply. And if you really do 
need a reply, help us by making things as easy as possible: include a self¬ 
addressed stamped envelope, and keep any questions as short and to the 
point as possible. 

I was going to close out by reminding you that EM is your magazine; 
but judging by your letters, you already know that! Thanks to all who have 
written in for taking the time to participate in the process of fine-tuning 
the magazine—a process that will never cease. Many readers have said 
they feel each issue gets better and better, well, it’s your criticisms and 
compliments that help us improve. 

PUBLISHERS 
David M. Schwartz Penny Riker Jacob 

ASSOCIATE PUBLISHER 
Hillel Resner 

EDITOR 
Craig Anderton 

ASSOCIATE EDITOR 
Wnessa Else 

EDITORIAL ASSISTANTS 
George Petersen Linda Johnson 
Debra Ramsey Karen Dunn 

DIRECTOR OF ADVERTISING 
AND MARKETING 

Peter Hirschfeld 

SO. CALIFORNIA/SOUTHWEST 
ADVERTISING MANAGER 

Ken Rose 

ADVERTISING REPRESENTATIVES 
Jeffrey Turner Hartón Firmin 

TRAFFIC MANAGER 
Neil McKamey 

SALES ASSISTANTS 
Jane Byer 

Randy Alberts 

ART DIRECTOR 
Bonnie Blair Ofshe 

DESIGN AND PRODUCTION 
Anita Wong-Dun 

PRODUCTION MANAGER 
Anne Letsch 

PRODUCTION ASSISTANT 
Kathy Badertscher 

TYPESETTING 
Linda Dierking 
Connie Wiggins 

COMPUTER ILLUSTRATOR 
Chuck Dahmer 

CIRCULATION MANAGER 
Nick Clements 

CIRCULATION ASSISTANTS 
Judith F. Acton Leslie Correia 

ACCOUNTING DEPARTMENT 
Mark Gunther 
Linda Simpson 
Cathy Boyum 

CREDIT MANAGER 
Ann M. Cuadra 

MIX BOOKSHELF 
Craig Wingate 
Camille Coyne 
George Keres 

OFFICE MANAGER 
Rachel McBeth 

RECEPTION 
Lisa Jensen 

NATIONAL EDITORIAL, ADVERTISING 
and BUSINESS OFFICES 

2608 Ninth St., Berkeley, CA 94710 
(415) 843-7901 

SOUTHERN CALIFORNIA 
ADVERTISING OFFICES 

(818) 709-4662 

6 Electronic Musidan/December 1986 



r / B E y o H o 

i 5ã^£s£S£s revolutionär t express^}0. eMen foe most e wQ7 syntheg^ \¿ty thedeman^ premise th^ 

"7 ss^-a 

/ SSBsg'SSs-
/ synthesizer Ç ̂ J^oi WP'e£ rt an except M á.mensWns 

not only in gu^ JQUt ̂aginah SUP« ôrW has 
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Letters 

Your Passport to MIDI Echo... 

Many thanks to Tim Dowty for an inform¬ 
ative article and a useful program (“MIDI 

Echo Delay," August ’86). For those who would 
like to use the program with a Passport type 
MIDI interface, add these lines: 
120 POKE 49187,8:POKE 49192,8:POKE 

49307,10:POKE 49340,9:POKE 49346, 
LPOKE 49593,10 

121 POKE 49615,8:POKE 49621,8:POKE 
49652,8:POKE 49323,8:POKE 49190, 
45:POKE 49613,177 

122 POKE 49650,19:POKE 49185,19: GOTO 
800 

The Passport interface uses these loca¬ 
tions for in/out addressing. Thanks again, 
and keep up the good work! 

Charles Pierce 
Nederland, TX 

More Passport Compatibility 

I’ve received many calls and letters from read¬ ers asking whether the MIDI Delay program 
will work with their Passport C-64 interface. 
The good news is: yes, it will—with a few 
changes. 

Make the following changes to Listing 1 in 
the August 1986 issue: 
Line 5002, fourth byte, change from 00 to 08; 
Line 5002, ninth byte, change from 00 to 08; 
Line 5009, twelfth byte, change from 02 to 08; 
Line 5010, twelfth byte, change from 00 to 08; 
Line 5011, thirteenth byte, change from 01 to 
09; 
Line 5012, third byte, change from 03 to 09 
Line 5027, tenth byte, change from 02 to 08; 
Line 5028, sixteenth byte, change from 00 to 
08; 
Line 5029, sixth byte, change from 01 to 09; 
Line 5031, fifth byte, change from 00 to 08. 

And Line 100 should have CSM%=757. 
Thank you to Dan White and Paul Wheel¬ 

er for verifying the changes. 
Also, please note that a postage/handling 

charge of $1.50 should be added to all Xerbi-
tron orders shipped to U.S. addresses. Orders 
bound for Mexico and Canada carry a $2.50 
P/H charge, and all other foreign addresses 
should add $3.50. 

Tim Dowty 
Xerbitron 
San Diego, CA 

Don’t You... Forget About Me 

Congratulations on the expansion and all 
the improvements you’ve made in the 

magazine; it has become more interesting 
and informative with each new issue. One 
thing I’ve respected you for is your emphasis 
on the spirit of music-making rather than the 
most fashionable gear. Your May editorial was 
to the point. 1 am a musician who has no 
interest in writing a “hit song”; my film and 
video work is not aimed at MTV; I’m not likely 
to ever be commercially “successful.” While it 
is amusing to read about Thomas Dolby and 
his many Fairlights, I hope you will continue 

to take the time and space to serve those of us 
who are not addressed in other publications, 
those of us who, with the help of you and 
others with experience and expertise, are glad 
to “do-it-ourselves.” Thanks for your encour¬ 
agement over the years. 

John Sonderegger 
St. Paul, MN 

Sampling Questions 

If 1 want to record a mono signal with the highest possible fidelity (say, for sampling 
later) and have a 4-track cassette recorder, is 
it advantageous to record the one track on all 
four tracks? 

Bill Murray 
Quesnel, B.C. Canada 

Bill— Recording on four tracks would increase the 
overall signal level when mixed, but noise would 
increase by a corresponding amount. Also, if 
there’s any azimuth misalignment at the tape 
head, combining those signals back in mono could 
cause phase cancellations. Still, for this application 
I would recommend sampling on more than one 
track; that way, you can choose whichever track 
sounds best (i.e. no dropouts or other mechanical 
problems), but I would not mix them together. 

Frankly Speaking 

I took exception to Robert Carlberg’s review of Frank Zappa’s Mothers of Prevention al¬ 
bum. Instead of critiquing the good, listenable 
music (“Alien Orifice,” “We’re Turning Again”), 
he chose to center the whole review on “Porn 
Wars.” Zappa was merely focusing our atten¬ 
tion on the banality of the PMRC hearings. 
After seeing the proceedings on C-Span, it 
reminded me of my childhood days when a 
little child would run to his mother yelling 
“Mommy! Johnny said poop!” The idiocy of 
respected officials parroting dirty words was 
Zappa’s message. As far as “shock value" goes 
(Rev.) Jeff Ling was more guilty of that charge 
than Zappa was. All those electronically treat¬ 
ed voices belonged to our senators and were 
only sampled, not spoken by Frank. Wake up 
and smell the vapors! 

Bradley S. Linton 
Sandusky, OH 

Button-Pushing? 
(The following was received in response to 
our direct-mail subscription campaign, where 
we invited people to subscribe to EM.) 

I think electronic devices, especially electron¬ ic drums, are fantastic as a means to an end, 
as they do give the musician more sounds to 
work with. What 1 find upsetting is that there 
will be little incentive to young musicians to 
work towards success when a few buttons can 
imitate their efforts. The young musicians are 
being cheated out of the joy of hard work, and 
you surely realize there are no short circuits to 
success. If you have the nerve, print this in 
your magazine. 

Danny McInerney 
Sagman, Ml 

Danny—No button can compensate for a lack of 
musical ideas; creativity is still the province of the 
human mind. You may be able to sample some¬ 
one’s drum sound, but that doesn’t mean you can 
sample the soul of the person who created that 
sound, nor does it mean you can string those 
sounds together in a musical manner. Concerning 
cheating musicians out of the joy of hard work, I 
feel the type of work has changed, but not the 
degree. Learning about MIDI, recording, comput¬ 
ers, and all the other accoutrements of modem 
music is not easy and in fact requires hard work. 
Also remember that this type of learning involves 
both art and science, and may ultimately develop 
the mind more completely than rote solfeggio 
training. 

By the way, it is not necessary to dare us to 
print letters. As a communications medium for 
electronic musicians, EM welcomes the opportun¬ 
ity to print all kinds of letters, (pro and con) 
especially if they help generate discussion or have 
the potential to lead to new ideas. 

Get Well 
he WELL is an outgrowth of the publica¬ 
tions of the Portola Institute, publishers of 

the Whole Earth Catalog, Co-Evolution Quarter¬ 
ly, et al. On-line since March of 1985, the 
WELL runs on a Vax, running Berkeley UNIX 
version 4.2, in the Whole Earth Review home 
on Gate Five Road in Sausalito. Jim Stockford, 
a researcher for the Whole Earth Software Cata¬ 
log, started a music conference right away. 

From the beginning, the music conference 
was active with discussion of the new MIDI 
software and its ramifications. Participants 
now include performers, composers, software 
developers, software users, and interested ob¬ 
servers—all of whom have philosophical 
views to intersperse with reviews and an¬ 
nouncements. We are currendy developing a 
library of downloadable source code (as ASCII 
files or object code via the Kermit protocol) 
for music and MIDI programs. The WELL is a 
USENENT node, linking us to universities, 
research institutes, and corporations through¬ 
out the world. 

1 invite you to check out The WELL. You 
can call direct at 415/332-6106 or try the new 
Pac-Tel packet switching scheme: dial 415/ 
440-1444; at connect enter the sequence 

(CR), (CR) 
then at the “PPS-NET 495-xxxxxx” prompt, 
enter “495-4611199." When asked for a log in, 
type “newuser.” 

In addition to co-hosting the WELL Mu¬ 
sic Conference, since January I have been at 
Computers and Music in Daly City directing 
our foray into telecommunications. We are 
active on USENET (hplabs!well!djg), Compu¬ 
Serve (73277,743), and PAN (CANDM). 

David Julian Gray 
Berkeley, CA 

Hope for Atari Monitors 
while back, you were wondering where 
to get 13 pin DIN connectors (re: Atari 
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GET ON TRACK! 
Whether you’re recording original music scores, layering up 
sound effects, or synchronizing to video or film for audio-post 
sweetening, you need a tape recorder that’s built especially for 
your new and exciting business. The MX-70 is the perfect 
multitrack for the synthesizer oriented studio tied together 
with MIDI. 

The “70’s” three-way design gives you 7.5, 15 and 30 ips in a 
1" 16-track, a 1” 8-track, or a 1" 8-track prewired for ^ 
16. (An optional % " 8-track is also available.) 
Noiseless, gapless, punch-ins and punch-outs 
provide quiet, inaudible inserts into pre-
recorded program material. The MX-70’s wide ■ 
dynamic range makes for quiet, clean record-
ings. In fact, you’ll find the “70” at 30 ips is so 
quiet that noise reduction just isn't necessary. |m|||ini 
And to complete this perfect package, you can 
add an optional autolocator to the standard full 
function remote for complete session control. 

So if synthesizers with MIDI, or SMPTE with | 
film and video, is part of your business, check * 
the specs and don’t settle for less than the MX-70. Call your 
nearest Otari dealer for “Technology You Can Trust”. 

Otari Corporation, 2 Davis Drive, Belmont, CA 94002, 
415/592-8311, Telex 9103764890 

OTARÍ 

-J 

O Otari Corporation 1986 



520/1040 monitor hookup). 
Well, if you look at an Akai sampler, you 

will notice that the connector that hooks the 
sampler to their synthesizer for sound proc¬ 
essing has 13 pins. The Akai catalog lists the 
cable as part number “DD-X5013, 5 metres 
long” and a quick call to your local dealer 
should put one in your hot little hands to be 
butchered for an alternate monitor hookup. 
Hope this helps. 

John C. Hosszu 
McLean-Hannah Studios 
Ontario, Canada 

Ed. note: the Akai cables are manufactured to be 
dedicated audio cables and may not have proper 
shieldingfor RGB video lines. 

Public Domain Amiga Software 

Re: questions on Amiga Public Domain 
software, the AMICUS public domain 

disks ( 1 thru 8) were the first software 1 got for 
my Amiga, and found them quite nice. They 
are distributed freely as are another bunch of 
disks, the Fred Fish Disks (24 disks in all) 
that can be obtained via mail by sending $7 
per disk to Pim Publications, P.O. Box 869, 
Fall River, MA 02722. A complete listing of 
programs is available in the July issue of Amaz¬ 
ing Computing (same address), a very impor¬ 
tant bit of monthly reading for any Amiga 
owner. 

John Patterson 
Austin, TX 

Dud Droid? 
s a not-so-happy owner of DX Droid by 
Hybrid Arts, I was surprised at your glow¬ 

ing “preview” (June ’86) of a product that 1 
consider to be flawed. 

While I’m excited to see software appear¬ 
ing for the Atari 520ST, 1 think your readers 
deserve to know a little more about this pro¬ 
gram. You failed to mention some items which 
may disappoint potential users. First, the pro¬ 
gram makes no use of the GEM interface. This 
means no user-friendly icons or pull-down 
menus and extremely limited (token) use of 
the mouse. If you own other Hybrid Arts soft¬ 
ware, you know how their programmers prefer 
letter keystroke commands, and DX Droid con¬ 
tinues this tradition, almost totally ignoring 
the availability of the point and click interface. 
Like other software, a running list of your last 
several commands clutters the bottom half of 
the screen (information which you never use). 

Since the GEM interface is not used, the 
GEM desktop cannot be used to open, copy, 
or delete Droid files or disks. As a result, you 
cannot make copies of valuable data disks. 
The only way to make backups of voice data is 
to save something once, then use a command 
to change screens, then use a command to 
change data disks, change the data disks, 
another command for the new disk, change 
screens again, and re-save the data. This pro¬ 
cedure must be used every time you want to 
make a backup of a single voice or bank! 

Once during this procedure, I removed a data 
disk, replaced it with a different data disk and 
accidentally forgot to enter one of the com¬ 
mands. What happened? Somehow all my 
original data was lost. Of course Hybrid Arts 
wouldn’t consider this a bug, after all you’re 
warned in the manual not to change data 
disks unless prompted to do so. The problem 
is that Hybrid Arts handles such a simple 
operation in a totally unusual manner (which 
wasted a few hours work for me). 

Another major limitation is the number of 
DX banks which can be stored on disk—only 
18. By comparison, most every librarian pro¬ 
gram for the lowly Commodore 64 stores twice 
that amount. Hybrid Arts seems to feel that 
people are more interested in saving individ¬ 
ual voices. As far as librarian features go, the 
software actually buffers only one bank of 
voices. If you want to make custom banks, 
there is a feature that allows you to mix sounds 
from the single bank buffer with one bank on 
disk, but that’s as far as it goes. There are other 
nuisances like not being able to type spaces in 
any voice titles, and using two systems to 
designate voices in a bank—numbers only, 
and for some operations you must use num¬ 
bers and letters. 

The Set Test Tones function is extremely 
limiting. Your review alludes to this by saying 
only the lazy wouldn’t reach over and play the 
DX7 to hear editing results, but what happens 
when you own a TX module and not a DX7? 
Then you’ve got to re-route MIDI signals, and 
play your master keyboard every time you 
want to hear what your editing does to a 
sound. Once again, a simple operation is now 
cumbersome. 

The Droid function is interesting, but not 
especially useful. It tends to produce a myriad 
of sine wave variations and pitch sweep ef¬ 
fects, but 1 doubt you’ll find any Droided 
sounds on next year’s albums. 

Frank Leister 
Mechanicsburg, PA 

Tom Bajoras, the program's designer, offers the 
following comments: “DX-Droid does not fully 
take advantage of the ST’s GEM operating system— 
mostly because DX-Droid was developed before 
the first STs were released in the U.S. However, 
careful software design makes DX-Droid as easy 
to use as if it had those GEM frills. No command 
words need be memorized; mouse-clicking takes 
care of that, and additional information is entered 
through single keystrokes in response to on-screen 
prompts. DX-Droid is no less user-friendly than 
an icon/mouse-oriented program. 

“Regarding number of banks saved and such, 
even a powerful computer like the ST does not 
allow a program to do everything. Sure, it would 
be possible to write a program that saves over a 
hundred DX banks per disk, but that program 
would have no indexing scheme, very cumbersome 
cataloguing, and no automatic revision tracking. 
DX-Droid’s intention is to go beyond the capabili¬ 
ties of existing library/editor programs; if the pro¬ 
gram was written to allow many banks of sounds 

to reside concurrently within RAM, that would 
not leave room for Droid functions or editors as 
powerful as DX-Droid’s. The program is about 
109K bytes and requires well over another 100K 
of RAM for data storage. Increasing the program’s 
size could cause problems with the worst-case 
scenario, a 520ST with TOS loadedfrom disk and 
using several desk accessories. At its current size, 
DX-Droid works with any ST configuration. De¬ 
signing software involves compromises. DX-Droid 
might not be as good a patch librarian as it could 
be if it were dedicated to that function alone, but 
DX-Droid does much more. The program’s popu¬ 
larity confirms that we have made the correct 
compromises. 

“On the matter of backing up data disks: we 
now supply a data disk backup program on each 
DX-Droid program disk. Another program will 
translate Droid banks to andfrom the ST’s stand¬ 
ardfileformat; these programs will be available 
free of charge to current Droid owners through 
Hybrid Arts’ “Midicom” network, or on disk for a 
nominal fee. DX-Droid uses a non-standard disk 
format to allow higher disk capacity, faster disk 
access, and prevent pirating of sounds—a feature 
which more and more sound designers are learn¬ 
ing to appreciate. Incidentally, while the “change 
data disks” command does allow disk backup, 
that is not its intended function. It is best to 
backup disks using the program mentioned above. 
(Also, according to the manufacturer the test tone 
function is now improved—Ed.) 

“Regarding the Droidfunctions, we recognized 
that a range of possibilities existed, from generating 
musically conservative but potentially uninterest¬ 
ing sounds to generating many ghastly sounds 
with a small chance of finding something really 
wonderful. We opted for something closer to the 
latter. Enough programmers know how to create 
simple sounds; the Droidfunction strives for more 
complex sounds, at the risk of stumbling through 
a certain percentage of "useless" sounds. But the 
Droidfunction was never meant to replace human 
programming! As the review stated, Droidgetsyou 
most of the way there, and if you find a soundyou 
almost like, it’s easy enough to use the program’s 
editing functions to edit the sound to your liking. 

“Our software exists to serve musicians, and 
we welcome constructive criticism so that we can 
serve musicians even better. While we appreciate 
Mr. Leister’s concern and interest in the program, 
we do not anticipate any major program revisions 
at this time as the feedback from both users and 
reviewers has been overwhelmingly favorable.” 

Schnitzler Update 

I enjoyed reading the concise history of Ger¬ man electronic music by Robert Carlberg in 
the May issue. I thought it was interesting to 
follow the Cluster Family Tree to see the devel¬ 
opment of the musicians and bands from 
their obscure beginnings to their current pop¬ 
ularity. I also have some additional informa¬ 
tion about Konrad Schnitzler, one of the orig¬ 
inal members of Cluster. 

Konrad Schnitzler has continued compos¬ 
ing electronic music to the present. His main 
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focus has always been non-keyboard electron¬ 
ics, which may explain why he hasn’t made it 
to the top of the family tree. Another reason is 
that he prefers to compose quietly at home. 1 
do know that he just recorded new music 
which should be out now on Idyiosyncratic 
Records. I hope this helps anyone who may 
have wondered “What ever happened to Kon¬ 
rad Schnitzler?” 

Ken Montgomery 
New York, NY 

Advice Please! 

(recently designed a device that allows for very flexible effects switching. The problem 1 face 
is that 1 do not know whether to patent the 
design (if it is indeed patentable), market and 
sell it myself, license it to a laiger manufacturer, 
or what? Any advice would be appreciated. 

Mark Luderman 
W Seneca, NY 

Mark— You have my sympathies; making a deci¬ 
sion about what to do with an invention is hard. I 
would suggest the following, but remember, other 
people would probably give you different advice. 

1. Don’t bother getting a patent unless you 
have invented something as fundamental as the 
Zipper. It takes thousands of dollars and lots of 
time to obtain a patent, and in the long run, most 
patents that are challenged are overturned. The 
people who believe in patents the most seem to be 
patent attorneys. 

2. Major companies do not rip off ideas. You 
can usually write a proposal concerning your 
idea—what it does, what you would want for it, 
and whether you would be available as a consul¬ 
tant or to join the company if necessary—and see 
what happens. Remember, though, you have to 
specify precisely what you want. A company will 
not be able to say "yes” or "no" if they don 't know 
your terms and conditions— this means specific 
dollars and cents, and what you are offering to sell 
them in return for those dollars and cents. Do not 
divulge any technical "secrets" (if they’re working 
on something similar, they don 't want to be put in 
a position where they could be accused of stealing 
your ideas) but plainly describe what the thing 
does, approximate manufacturing costs, and so 
on. If you want to be respected as a professional, 
write a professional proposal. 

By the way, parallel discovery is far more 
common than most inventors would care to admit. 
Don’t be surprised if you submit an idea and six 
months later, the company produces something 
very similar; no one has a monopoly on solutions 
to common problems. Besides, it doesn’t make 
economic sense for a company to develop a prod¬ 
uct from scratch based on someone's idea. It’s a 
lot smarter to just pay the person and acquire the 
research for the product outright, and let the 
company engineers continue on with their existing 
projects. 

3. You can always manufacture a short pro¬ 
duction run and sell a few custom items. This will 
let you gauge whetherpeople are interested or not. 
The next step would be to exhibityour product at ' 

a trade show such as NAMM. That would expose 
your product to major manufacturers, retailers, 
and the press, which if nothing else will make the 
negotiating process easier should you decide not to 
manufacture the thing yourself. 

Good luck! 

A Question of Ethics 

I hope your Editor’s Note on software piracy in the July issue gets reprinted in every 
major publication that mentions music, com¬ 
puters or software. The attitude of “1 can get 
the program for free, so why should 1 pay for 
it” has run rampant throughout the computer 
industry for several years and is now infiltrat¬ 
ing musical minds as well. Unfortunately, the 
best programs—those that really took some¬ 
one a lot of time and effort—are the ones 
being copied most often. 

If a product does the job well and is reas¬ 
onably priced, the author should reap the 
benefits of writing the program. A programmer 
invests time or money into a program, just as 
with any product. A “product” does not neces¬ 
sarily have to be a manufactured item; it is the 
product of someone’s imagination, money, 
and/or time. 

As a software author myself, I don’t want 
to get ripped off for all the effort I put into my 
software. 1 have spent almost half the amount 
of time trying to copy protect programs that 1 
have writing them. My time could (should) 
have been used to write new software or en¬ 
hance existing works. 

Doug Slocum 
Brick, NJ 

1986 Univibe? 

it seems that a lot of people are interested in obtaining the legendary (and no longer avail¬ 
able) “Univibe”; I have some comments to 
pass along. Project #21 (Phase Shifter) in 
Electronic Projects for Musicians (available from 
Mix Bookshelf) comes very close to the sound 
Hendrix got from his Univibe. However, 1 feel 
the sound quality leaves the old standards in 
the dust. I did make some mods: 1 changed 
R28 from 27k to 22k to narrow the speed 
change, changed C9 from 10 pF to 22 pF to 
slow down the LFO, and reduced C7 from 
0.22 to 0.1 pF to reduce low frequency re¬ 
sponse. I do have one question: how can I cut 
down a bit on the high frequency response? 
Anyway, thanks for designing such a wonder¬ 
ful gadget. 

Joe Varela 
Houston, TX 

Joe— Thanks for the mods, we are happy to pass 
them along to other readers. The easiest way to 
cut down on highs is to parallel R19 with a 
capacitor. Start with 1 nF and increase from there 
until you achieve the desired degree of dulling. 

More on Syntauri 

Re: the Apple 11 article in the October 
issue, we are the guys who sent you the 

garbled message about a U.S. users group 
called the International Syntauri Users Group, 
founded in February 1983. The group consists 
of over 250 members worldwide, including 
S.U.N. (the Australian users group) with whom 
we exchange newsletters regularly. However, 
our newsletter is on an Apple II format disk 
called “SYNDISK,” which has been published 
monthly by members of ISUG for over three 
years. It contains notes and information about 
music and computers, along with MCMS 
sound and song files, utility programs (notably 
for conversion to and from Soundchaser and 
Syntauri formats), and even Casio CZ and 
)&maha DX sound files. We maintain our own 
BBS at 201/661-1249 and meet the first Tues¬ 
day of every month at New York University. 
We have been on-line with PAN (username 
ISUG) for nearly three years; our members 
include EM authors Freff, Paul Lehrman, and 
Tim Tully as well as Laurie Spiegel (Music 
Mouse) and Bob Hoover (Mimetics). Please 
direct any questions via e-mail to ISUG over 
the PAN network, or to ISUG, c/o Bill Lewis, 
Box 85, Shirley, NY 11967. 

Bill Lewis 
ISUG 

More Apple II Resources 

Iwas pleased to read Alan Gary Campbell’s article “The Musical Apple 11,” as I have been 
a strong advocate of the machine for several 
years. There were, however, some omissions 
that I would like to correct. 

Although Syntauri is no longer in business, 
various hardware and software components 
for the system are available from ISUG (see 
previous letter—Ed.) and Mimetics. Additional¬ 
ly, Mimetics has developed higher-quality re¬ 
placement hardware for the Mountain Com¬ 
puter Music System cards, as well as software 
that can turn the Syntauri into a MIDl-control 
system. 

Some other third-party software suppliers 
not mentioned in the article include Streifen 
Software (Northern Pines #134, RD#1 Lewis 
Rd., Ballston Spa, NY 12020); D&S Schimino-
vich (80 Chester Place, Englewood, NJ 07631); 
and my own company, LehrWare We have 
developed a very successful program called 
“Metawave” which does sophisticated wave¬ 
form editing as well as sample editing and 
resynthesis, in conjunction with the Decil-
lionix DX-1 card. 

Paul Lehrman 
Boston, MA 

Let’s Make It Clear 

In the September issue, “Sequential Drum-Traks Mods” by Eric Barbour recommends 
obtaining a 20 nF or 100 nF capacitor for a 
particular application (page 59). A few readers 
had trouble obtaining this size capacitor. . .or 
so they thought. The problem arose because 
we stated parts size using the “International 
Parts Specification Standard” which is used 
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Micro Music wishes to 
express a special thank 
you to all of our past 
year’s customers. In one 
short year you have made 
us America’s #1 choice for 
all of your music software 
and computer needs. 

Hope we’ll see you 
next year, too! 

are 9^ 

ano w 

COMPUTERS 
MICRO MUSIC IBM COMPATIBLE- APPLE 
MACINTOSH-ATARI • AMIGA • COMMODORE 

INTERFACES 
DR. T’s* MIMETICS* OPCODE 
PASSPORT* ROLAND* SONUS 
SOUTHWORTH • SYNTECH 

OUR VENDORS ARE THE BEST IN THE INDUSTRY! 
SOFTWARE 

BACCHUS* BLANK • COMPUTERS&MUSIC 
DIGIDESIGN* DR. T’s* ELECTRONIC ARTS 
ELECTRONIC COURSEWARE* KEY CLIQUE 
MARK OF THE UNICORN* JIM MILLER 

MIMETICS* MUSICOM* OPCODE* PASSPORT 
ROLAND* SONUS* SOUTHWORTH 
SYNTECH • TEXTURE II • VOYETRA 

MICRO MUSIC 
BAHAMAS VACATION /CRUISE GIVEAWAY! 

Win a FREE cruise and four night vacation package to the 
Bahamas on us! The winner and a guest will depart from Miami 
and sail to the Bahamas via cruise ship. There you will enjoy 
deluxe accommodations just minutes away from everything. 
Your accomodations provide the ideal location for indulging 
yourselves in a wide variety of enchanting entertainment during 
your stay. The return sail to Miami is included as well. (Meals and 
transportation to Miami are not included). This contest is open to 
all U.S. citizens over the age of 21 (except Florida residents and 
where prohibited by law). To register, send a postcard with your 
name, address and daytime phone number to: Micro Music 
Bahamas Cruise Giveaway, 210-C Marray Drive, Atlanta, 
Georgia, 30341. Past customers are already registered, but 
should send new phone and address if changed. Entries must be 
received no later than Dec. 31st, 1986. Winner will be notified by 
Jan. 15th, 1987. Prizes good until July, 1987. Not valid for 
employees and families of Micro Music, their agents or vendors. 

PERIPHERALS 
ROLAND*J.L. COOPER*HARMONY SYSTEMS 

CASIO • SONUS • SYNTECH 

PRINTERS 
APPLE • EPSON • HEWLETT-PACKARD 

IBM «OKIDATA 

MKRO^MUSK 
800/551-4251 

Georgia (9:30-6 EST, M-F): 404/454-9646 Computer (24 hr): 404/454-8059 
Write or call for more info: 210-C Marray Drive, Atlanta, GA 30341 

Mien» Music is a trademark of Mk n> Music, Inc. 



throughout the world (except in the U.S.). 
This standard avoids the unnecessary use of 
zeroes, decimal points, and stating Ohms (ft) 
or Farads (F) when implicidy understood. For 
example: 

USA 
1.5 kn 
2.2 Mil 
10/xF 
0.01 /xF 
3300pF 
0.0022MF 
lOpF 

where 
k = kilo = 103 Ohms 
M = Mega = 106 Ohms 
n = micro = 10'6 Farads 
n = nano = 10‘9 Farads 
p = pico = 10~ 12 Farads 

Therefore, 100 nF is equivalent to 0.1 gF; 
and 20 nF equals 0.02 /xF Don’t expect a 
parts clerk to know what a 20 nF capacitor is, 
though, because they probably know less than 
you do now. You may wonder why we use a 
system that is different from much of the U.S. 
electronics industry; well, I’ll tell ya. First of all, 
EM’s audience is worldwide and our politics 

lnt’1 
lk5 
2M2 
10n 
lOn 
3n3 
2n2 
10p 

are far from being nationally exclusive. Sec¬ 
ond, not having to deal with all those zeroes 
and tiny decimal points greatly reduces the 
chance of typographical errors. Like the met¬ 
ric system, this is a better way of doing things 
so let’s get used to it. How many teaspoons are 
in an ounce anyway? 1 can never remember. .. 

Vanessa Else 
Associate Editor, EM 

Help for MXR and ARP fans 

Re: all the Operation Help letters asking 
about MXR and ARP gear, recently 1 found 

that Kelsey-Pape Engineering (18 Wilmer St., 
Rochester, NY 14607; tel. 716/271-1990) bought 
out all of MXR’s parts plus some almost-com¬ 
pleted units. Jim Kelsey and John Pape will fix 
MXR gear or help find that obscure part. 

Along the same lines, Music Dealer Serv¬ 
ice (4700 W. Fullerton, Chicago, IL 60639; tel. 
312/282-8171) bought all the old ARP parts 
and repair stock. They may be able to help 
with your ARP needs—it depends on the 
model. They also have schematics, but you’ll 
have to negotiate individually for these be¬ 
cause some of the schematics are in such bad 
shape they cannot be copied. Ask for Sam 
Greco. 

Craig O’Donnell 
Chicago, IL 

Beta is Better! 

Iwas very excited by Tim Fluharty’s article “Mastering with Beta Hi-Fi in the Home 
Studio” in the October issue. Having used a 
Sanyo 7200 sincejune 1985 for this purpose, 1 
am amazed at the money 1 have saved in not 
having to buy a mastering deck with its ex¬ 
pensive tape. 

One drawback on my machine was the 
lack of a video signal generator for indexing 
times. 1 solved this by taping the cable time 
and temperature channel on video while mas¬ 
tering on the audio. Now 1 have the day, 
month, year, hour, minute, and second, and 
weather of when my masterpieces arrived. 
Great for finding things! Also, anyone using 
software for sequencing can record the moni¬ 
tor information on video in sync with the 
audio information recorded on the audio 
tracks. I read EM without fail! 

Rick Morris 
Lincoln, NE 

Error Log 
We neglected to mention the price of “Music 
Mouse” software for the Mac (October issue, 
page 17), which is $59.95. Orders should be 
addressed to Laurie Spiegel (the program’s 
author), not Music Mouse, at 175 Duane St., 
New York, NY 10013. EH 

LAUNCHPAD 
THE AURAL WORKSTATION: 
RECORDS/FILM/VIDEO/ANIMATION 

(213) 461-0734 

We Offer: 
• A fully MIDI'd Computer/Synth Control 
Room that is INSTANTLY accessable via 
Patchbay and MIDI PATCHBAY 
• Programmer INCLUDED with the room at 
NO additional charge 
• NEVE 8058 with STUDER 800 and SONY 
BVU 800 synched together via LYNX. 
• Macintosh with Bernoulli Box (Every client 
can have their own memory cartridge of 5, 10, 
or 20 MBytes to keep a log of all patches, 
effects, etc.) 

• On line to IMC systems, MIDI Connection on 
Modem City, CompuServe 
• Fairlight Series III (the only in-house rentage 
charge at Launchpad) 
• Fairlight Series 2X, Emulator II, DX-7s, 816, 
Matrix 12, PPG Wave 2, Prophet 10, Mini-
Moog, Oscar, Linn 9000, K-Muse Photon 
Guitar, RX-11, SP-12, plus more. 

Ignited Productions 
6525 Sunset Blvd., LA. CA 90028 

JEFF CHITOURAS 
GENERAL MANAGER 

Want YOU 
:° check it 

re 
out. 

one hour Y O *er 
^oZ'k̂ bou FKee 

et ° week FREE 

Book 
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Operation Help 

Operation Help is dedicated to helping mu¬ 
sicians help each other. If you need technical 
assistance, a schematic for some old piece of 
gear, or just want to connect with people 
having similar interests, send your name, 
address, phone number (optional), and na¬ 
ture of your request to Operation Help, Elec¬ 
tronic Musician, 2608 Ninth St., Berkeley, 
CA 94710. There is no chargefor this service, 
but we cannot guarantee that all requests 
will be published. 

Dokoder Schematic: I am interested 
in obtaining a schematic for a Dokoder 
7140 4-track reel to reel. Anyone who 
knows how I can obtain one, please drop 
me a line. Mark Osburn, 2500 South Tulsa, 
Fort Smith, AR 72901. 

Gizmotron Bow-Wheels: I’m look¬ 
ing for nylon bow wheels for a bass Giz¬ 
motron (made by Gizmo, Inc.). Mine have 
worn out, the company is defunct, and all 
traces of this device have disappeared. I 
would appreciate any information that 
might lead to some replacements. 1 am 
also interested in any inexpensive bass 
guitar-to-MIDl conversion kits or sche¬ 
matics. Thanks! Paul Dickinson, 843 Au¬ 
burn #3, Buffalo, NY 14222. 

Oberheim DX MIDI Mod: I have a 

DX drum made by Oberheim. Do you 
know of any hardware mods or kits to 
MIDIfy the DX? Could you connect me 
with anyone having a similar interest? 
Greg B. Mittler, 45 Balliol St. # 1013, Toron¬ 
to, Ont. M4S 1C3, Canada. 

Synthi Aks: Can anyone provide me 
with a schematic for the Synthi Aks “Syn¬ 
thesizer in a Brief Case”, made in Eng¬ 
land by EMS? Jack Marek, 172 SW 62nd 
Terrace, Plantation, FL 33317. 

MXR OMNI Effects Foot Pedal: 1 
picked up an MXR OMNI Effects unit but 
it has no foot pedal assembly. 1 also have 
an Ibanez 405 with a pedal. The main 
problem is that the 405 uses a 14 pin 
connection to the pedal assembly and is 
a momentary solid state switching setup. 
The OMNI uses only a ’A-inch phone 
plug as the pedal input. 1) Are each of the 
effects voltage controlled? Current con¬ 
trolled? 2) Are there schematics available 
anywhere? 3) Does anyone have a foot 
pedal to spare or for sale? Tony Rieman, 
17643 N. 15th Ave., Phoenix, AZ 85023. 

Mattel-to-Computer Conversion: I 
own a Mattel Intellivision piano key¬ 
board. I’ve written Mattel for schematics 
without luck, but operating details must 

be floating around somewhere. Would 
any EM readers have information or 
ideas on how this keyboard could be 
interfaced to a Commodore-64 or 1BM-
PC? Guy M. Stuller, 2144 S. 60th St., West 
Allis, W1 53219. 

EVI to MIDI: I am interested in 
modifying the Steiner EVI for MIDI and 
lengthening the cord that connects the 
EVI to a synthesizer. I also heard the EVI 
was being modified for MIDI and would 
soon be available. What I need is any 
information concerning mods to the EVI, 
and schematics if possible. Thank you 
for your time and consideration. Gregory 
S. Michaels, 320 Alpine St., Bridgeport, 
CT 06110; tel. 203/367-3721. 

CZ-5000 Users Group: I’m looking 
for a CZ-5000 users group and am par¬ 
ticularly interested in alternate patch pro¬ 
gram on cassette. Al Trautman, P.O. Box 
172, Lydia, LA 70569. 

Breaking the Speed Limit: 1 need a 
variable speed modification for the Ma¬ 
rantz Superscope CD-330 cassette record¬ 
er (these machines are servo-controlled 
and I have heard mods are possible). 
Raphael Walrond, 2 Store St., Mon Repos, 
San Fernando, Trinidad, West Indies. 

SuggestionBox 
Here’s your chance to make suggestions to 
the industry. Send your complaints, compli¬ 
ments, and ideas to: Suggestion Box, Elec¬ 
tronic Musician, 2608 Ninth St., Berkeley, 
CA 94710. We also welcome suggestions from 
manufacturers to users of individual pieces of 
equipment. 

MIDI Program Change Footswitch: 

One of the problems for guitarists using 
MIDI-controlled effects setup is footswitch 
configuration. Tim Dowry mentioned one 
solution in his article “The MIDI Program 
Change Footswitch” (June ’86 EM), but is 
it possible that a MIDI bass pedal board 
could be converted from its function as a 
“foot keyboard” to a MIDI program change 
controller with individually programmable 
program changes commands for each 
key? The advantage, as I see it, would be 
the ability to label the programs and to 
jump easily between individual programs 
without having to cycle up or down a 
program list. This would also allow more 
spontaneity. David G. Brown, North Van¬ 
couver, B.C., Canada. 

Crossfade, Program Changes, and 
Better Mixers: With programmable in¬ 
struments, I’d like to see a “crossfade 

time” parameter that would specify the 
time it takes for the just selected pro-
gram/preset to change from the last pro¬ 
gram. This would simply change the 
patch in smooth increments between the 
two different control settings of the two 
patches. Maybe this would also make a 
good performance knob/slider. Granted 
some software now has this function, but 
it would be good to see it included on the 
instrument itself (like Akai does with their 
programmable MIDI mixer). 

Also, I dream about 256 program 
changes, and matching high-end pro¬ 
grammable guitar amps with 256 MIDI 
addressable presets. And of course, a ped¬ 
alboard that transmits 256 MIDI program 
numbers, with chains. 

Finally, I’d like to see virtual key-
board/line mixers with, say, eight auxil¬ 
iary sends per channel. These would be 
blank face rack mount boxes with 256 
MIDI selectable presets. You would have 
the option of programming them by per¬ 
sonal computer, or dedicated program¬ 
mers like the MPG-80 for the Roland 
Super Jupiter (a great idea by the way, I 
wish there was one for every synth). And 

while I’m here—how about more soft¬ 
ware with SMPTE capabilities? Bill Mur¬ 
ray, Quesnel, B.C., Canada. 

Towards More Modular Systems: 
Having MIDI separate the keyboard from 
the sound-generating electronics was an 
important step. Now how about separat¬ 
ing the left hand controllers from the 
keyboard? This would involve a series of 
small boxes with various controllers 
(wheel, lever, ribbon controller, pressure, 
etc.). Each would have a MIDI input and 
merge incoming MIDI data with control¬ 
ler data. 

Another possibility is a series of “MIDI 
command" modules. These could provide 
simple functions (such as programming 
MIDI program change commands via a 
couple of buttons) or complex ones (MIDI 
start/stop, program change, note map¬ 
ping or splits, etc.). Thus, a musician 
could buy a MIDI keyboard, the desired 
controllers, and a command module that 
controls the desired system functions as 
a modular system. This would simplify 
hardware upgrades, and give the musi¬ 
cian more freedom in configuring a sys¬ 
tem. Craig Anderton, Berkeley, CA. CH 
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Released and Reviewed 

by Robert Carlberg_ 

Send records, tapes, CDs, and videos for review to 
Robert Carlberg, PO. Box 16211, Seattle, WA 
98116. 

Suzanne Ciani, The Velocity of Love (RCA 
7125). Commercial work pays. It pays well 
enough that Ciani has amassed a 48-track 
studio and 28 synthesizers (including a Syn-
clavier), paid for by the fizz of Coke, the snap 
of a potato chip and the whoosh of a new can 
of coffee. Does this qualify her as a composer? 
No, but it makes her conservative voice 
choices and undramatic music somewhat sur¬ 
prising. Perhaps this is what she does to “get 
away from the office.” PS. 1 thought “the veloc¬ 
ity of love” was settled by Laurie Anderson in 
Mach 20. 

A Day on Cape Cod: Early Cape Morning 
(Rykodisc 30014), Babbling Brook (Rykodisc 
30015); Sunset Surf (Rykodisc 30016); Sum¬ 
mer Rain (Rykodisc 30017). The first environ¬ 
mental recordings on CD, digitally recorded, 
one hour apiece. Compact discs are the per¬ 
fect medium for ambient recordings: no sur¬ 
face noise, no wear, infinitely repeatable. 

Peter Mergener/Michael Weisser, "Beam-
scape” ( Innovative Communications 80.046); 
Software, Chip-Meditation (Innovative 
Communications 80.050); Double Fantasy, 
Universal Ave. (Innovative Communications 
80.054). It might be easier to describe the 
differences between these albums than to de¬ 
tail their similarities. Double Fantasy includes 
electric guitar. Software has a one-minute spok¬ 
en interlude (in German) at the end. “Beam¬ 
scape" uses a wah pedal on the string chords. 
Otherwise, everything else is string-synth im-

Robert Carlberg is the national service manager 
for Audio Environments Inc., a nationwide sup¬ 
plier of original-artist music for restaurants and 
fashion stores. His hobbies are electronics and 
music, and particularly electronic music. 

provisations over a Schulzean sequenced 
backing (even though Klaus Schulze is no 
longer associated with Innovative Communi¬ 
cations). Looks like I.C. hasn’t got much to say 
that hasn’t been said before. 

Peter Seiler, Flying Frames ; Innovative Com¬ 
munications 80.057). Seiler doesn’t fit the 
mold of the 3 l.C.s above. For one thing, it is 
more composed than improvised, and the 
backing tracks are played rather than se¬ 
quenced. For another, each selection features 
different instrumentation: flute, guitar, electric 
piano, even a string orchestra on one track. 
Though not as tuneful as say, Eddie Jobson, 
Seiler’s album is a bountiful collection of little 
mood/sound experiments. 

Robert Fripp, Live! (Editions EG 43); Toyah 
& Fripp, The Lady Or The Tiger? (Editions 
EG 44). Robert Fripp is amazing. Trouble is, 
he thinks he’s a little more amazing than he 
really is. Why else would he have the moxie to 
release two albums of his guitar class and call 
his students "The League of Crafty Guitarists?” 
Live.1 is basically fast unison playing with much 
skill and no feeling. The Lady is two Frank R. 
Stockton stories read by Toyah Willcox over 
Frippertronics (side 1) and The League (side 
2). 

Tangerine Dream, Underwater Sunlight 
(Relativity 8113). Something’s happening in 
electronic music. It may have begun with Tubu¬ 
lar Bells (1973) or Steve Tibbetts (1976), but 
more and more musicians are splicing togeth¬ 
er short musical ideas to form longer patch¬ 
work “songs” bristling with vitality. Even the 
originators of the “2-HourJam” have adopted 
this concise, fat-free style, as 24-year old Paul 
Haslinger replaces Johannes Schmoelling as 
the “one with chops” in the band. 

The Tim Ski Project (cassette). Underground 
compilations are always fun because the par¬ 
ticipants are long on ideas (short on execu¬ 
tion) rather than vice versa. This one includes 
such U/G staples as Arnold Mathes, Ron Slabe, 
Carl Weingarten, Rick Franecki and 11 others, 
with a mini-booklet of art and commment, 
addresses and other tapes available. Tim Ski, 
8125 Bremen Avenue, Parma, OH 44129. 

J. Greinke, Over Ruins (cassette). I erred in 
June when 1 described Greinke’s Cities in Eog 
album as disorganized. His music is not lack¬ 
ing in organization; it’s just a different sort. 
With no melody, no rhythm, no development 
and no glamour, his music concentrates en¬ 
tirely on elaborate drones and tape alterations 
which sweep in and slowly out. This style is 
actually long-established and still finds many 
fans. Intrepid Records, 612 1/2 N. 43rd Street, 
Seattle, WA 98103. 

Don Slepian, Reflections (Audion 106). 
Sometime EM columnist was one of the pio¬ 
neers of independent electronic music, so it’s 
good to see him getting released on Fortuna, 
Narada, and now Larry Fast’s Audion label. 
Reflections was recorded primarily on Ensoniq 
Mirage, with piano and acoustic guitar and a 
few parts recorded on Suzanne Ciani’s Syn-
clavier. Slepian is the master of the extended 
motionless drone that ripples like the sea. 

Curtis Riker, Keep To The Shadows (cas¬ 
sette). Four songs (17 and one-half minutes) 
featuring Riker’s optimistic lyrics and guitar 
work, plus bass/drums/synth/sax/b-vox by a 
cool dozen friends. Riker’s a better singer 
than David Byrne with a similar voice, and his 
songs are proficient though conventional. 
7904 Keswick, Austin, TX 78745. 

The Portis-Cathers Ensemble, Water from 
the Temple (cassette). Guitar, tabla and violin 
fusion/world music from the same well as 
Oregon, Do’a or Tri Atma. Dan Portis-Cathers, 
guitarist and leader, writes pleasant humma¬ 
ble tunes and includes the very subde use of 
an Emulator II. Deep Sea Music, 316 S. Center, 
Newberg, OR 97132. 

Neil Nappe, July (Audion 107). Audion’s 
sampler (last month) states that the label will 
be devoted to electronic music for the listener, 
as opposed to “academic exercises only for 
other composers to hear.” Nappe is certainly a 
feather in that cap, creating upbeat powerful 
music around a guitar synthesizer and MIDI 
stack. July recalls Larry Fast/Synergy in the 
use of grand chords on string/sawtooth syn¬ 
thesizers, but Nappe relies a little more on a 
digital drum machine to keep things rolling, 
and his compositions are both looser and 
more immediately melancholic. Nappe's sup¬ 
posedly got some cassettes out; his address is 
on the jacket; I think I’ll write. R D. # 1 Box 135 
Fish Road, Jackson, NJ 08527. CH 
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Price/Performance 
from 

Sequencer 2.5 
Systems 

Now you can play music on a keyboard and have it immediately printed out in standard music notation with 
quality so professional it looks typeset. What's more, you won't go broke — the combination of our new 
Sequencer 2.5 and Deluxe Music Construction Set is less than $350! 

Sequencer 2.5 is the latest version of our Sequencer, which features music transcription. It won't gag if 
triplets and quintuplets and eighth notes are all in the same measure — but you can specify that you only want 
one kind of division. It understands the difference between 3/4 and 6/8 time and generates appropriate note 
durations without making flurries of tied sixty-fourth notes. Sequencer 2.5 transcribes your music into files for 
Electronic Arts' Deluxe Music Construction Set or Mark of the Unicorn's Professional Composer. It also reads 
files created by either program. Both programs allow printing, entering, and editing music in standard music 
notation, including graphics and lyrics. Deluxe Music Construction Set is one of the best values in music 
printing and supports up to 16 tracks on 8 staves. It allows very flexible symbol placement and it can play 
through MIDI itself. Sequencer 2.5 works with both the original version and the new version 2 which supports 
Adobe's new Sonata music notation font for Apple's LaserWriter. Professional Composer allows up to 40 
staves, and has a vast library of musical symbols. It also has a number of automated capabilities including 
instrument range and rhythm checking. 
Sequencer 2.5 also features MIDI Files. MIDI Files are a 
standardized way of storing MIDI sequence data, complete 
with velocity, pitch bend, precise timing information, and 
everything else, in a file which can be read or written by 
other programs. M and Jam Factory from Intelligent 
Music both use MIDI files. These files are fully 
documented so you can write your own composition or 
performance programs! 

Sequencer 2.5 has all the other professional MIDI 
sequencer features, including: up to 26 chainable 
sequences with up to 16 loopable, mergeable tracks per 
sequence in each file; step entry; multichannel recording; 
innovative transpose capabilities and random-generated 
sequences; recording of tempo changes; MIDI Song 
Pointer for synchronization with SMPTE/MIDI interfaces. 

é File Edit Record Keyboard MIDI Options Help 
Lover - KEYBOARD - Upper SPEED 

20 

Opcode 
¿EÙUENCES (type Utter to pUy) 

EMPTY SEQUENCES : 

START EDIT 

Sequence S, Track 1 
COUNTER 

Units /Beet 
96 

PUNCH OUT 

_ Seq G: Generated*!_ 
LOOP 

SYNC 

ORDER RHYTHM DURATION 

O WIT TEMPO 

MOI 
DX7 

SYNC 

Speed 
NIT TEMPO 

161 
RecMuteSolo 

Hets 
Kick 

Track 1 

Off 

MOI 

DX 1 

QUANTIZE 
Off 

Only Opcode gives you a sophisticated sequencer which works with your choice of music 
notation programs! Maximize your price/performance with our entire line of the best in 
Macintosh musicware, including MIDI Interfaces, the famous DX and CZ Patch Editors, or 
the industry's most complete line of Patch Librarians. 
MIDIMAC and Stud» Plus arc trademarks of Opcode Sysfcms. Macintoah is a trademark licensed 

to Apple Compufer, Inc. LaserWriter is a trademark of A^>le Computer, be. Deluxe Music 

Construction Set is a trademark of Electronic Arts. Professional Composer is a trademark of Mark 

of dr Unicorn, be. JamFactory is a trademark of btlhgcnl Computer Music Systems, Inc. 

DEALER 
INQUIRIES 
WELCOME 

444 Ramona 
Palo Alto, California 94301 

(415)321-8977 
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ACCESSORIES 
►The DX-RAM ($59.95) memory car¬ 
tridge for Yamaha synths and drum ma¬ 
chines features low-power CMOS RAM, 
includes battery backup, and uses a gold-
plated edge connector said to conform to 
the instrument’s own cartridge interface. 
Digital Music Corporation 
21 787 Ventura Blvd. Suite 124 
Woodland Hills, CA 91364 
818/704-7879 

►The MA-100 Modem Adapter ($129 
including batteries) allows portable com¬ 
puter owners to use non-modular phones. 
It folds to wallet size yet is adaptable to 
virtually any handset, including European 
models. While designed for 300 Baud 
operation, 1200 Baud is possible depend¬ 
ing on the telephone, modem, and phone 
line quality. 
Novation 
20409 Prairie St. 
Chatsworth, CA 9131 1 
213/996-5060 

AMPLIFIERS 
►The DAC-15B bass amplifier, intended 
for home recording, rehearsal, and small 
clubs, provides 15 Whitts, a three-band 
equalizer, and a 10-inch woofer. 
RolandCorp US 
7200 Dominion Circle 
Los Angeles, CA 90040 
213/685-5141 

COMPONENTS 
►The SSM2031 ($1.70 in 1000s) is a high 
frequency oscillator/voltage-to-frequency 
converter. Operating range is 0.001 Hz to 
10 MHz with 0.1% linearity to 1 MHz. 
SSM 
2076 B Walsh Ave. 
Santa Clara. CA 95050 
408/727-0917 

►New 3ämaha chips include the YM-
2203 FM synthesizer, YM-3526 sound 
generator suitable for telephone access 
information networks and other com¬ 
munications systems where digital sound 
generation is required, YM-3014 serial 
floating D/A converter, YM-2163 digital 
sound generator (works with host CPU), 
YM-2149 sound generator chip (fully 
compatible with the General Instruments 
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What’s New 

Novation MA-100 modem adapter 

AY-3-8910), V-6355 video processor chip 
for controlling CRT or LCD displays (IBM-
graphics compatible), and V-9938 graph¬ 
ics processor (displays 256 colors simul¬ 
taneously with 512 X 424 dot resolution). 
Japan: K.K. Ewig Shokai 
18-8, Shinsen-cho 
Shibuya-ku, Tokyo, 150 Japan 
(03) 464-7321, telex J26295 (EWIGKK) 
Europe: Allied Electronics GmbH 
Breite Strasse 155 D-5000 
Koeln 1, F.R. Germany 
(0221 ) 216050. telex 8886647 

COMPUTERS 

►The Apple IIGS ($999) runs standard 
Apple II programs three times faster and 
boasts sophisticated sound and graphics. 
The sound chip, from Ensoniq, is the 
same used in the Mirage and ESQ-1. For 
graphics, a Super High Resolution mode 
offers 640 x 200 pixel resolution with 
four colors per line out of a 4,096 color 
palette, or 320 x 200 pixels with up to 16 
colors per line from the same palette. The 

This Apple IIGS home installation includes the AppleColor RGB monitor and 800K 3.5-inch 
external disk drive. 



If you feel like a lost soul 
when it comes 

to music software, 
get the bible. 

Almost every bit of music software software. It’s the computer-using 
you could possibly want or need 
can now be found in a unique 
single source: Coda, the 
bible of music 
software. 

Detailing 
over 500 
items which 
range from soft¬ 
ware to accessories 
to books, Coda is a 
remarkably user-friendly 
catalog that takes the 
confusion out of search¬ 
ing for the right music 

musician’s best resource today. 
In fact, if you can’t find what 
you need in Coda, chances 
are it doesn’t exist. 

Order Coda today for 
only $4.00 by simply 
sending in the coupon 

below. It’s not only 
inspirational. It’s 
divine guidance. 

Or call 

1-8OO-843-1337. 

All major credit cards 
accepted. Or call 
collect 1-507-451-1951. 

Please send me _ copies of Coda at $4.00 each. 

Name_ __ 

Address_ __ 

City_ State_ Zip_ 

Phone_ _ 

Signature_ 

Payment enclosed $_ Mail to: 

□ check □ money order Wenger Corp. 

□ Visa □ Mastercard 555 Park Drive, Dept. E2 

□ American Express 

Card No._ 

Expiration date 

Owatonna, MN 55060 

Coda 
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►Yamaha Easy DX100/27 ($9.95) is an 
88-page book that explains the operation 
of the DX100 and DX27 synthesizers, 
ïâmaha Easy DX7 ($9.95) is a similar 
book for the DX7. The MIDI Book-
Using MIDI and Related Interfaces 
($14.95) is intended as a reference book 
on the subject of MIDI. 
Hal Leonard Publishing 
P.O. Box 13819 
Milwaukee, Wl 53213 
800/558-4774 

SOFTWARE 

Kawai R-lOO drum machine 

standard machine comes with 256K RAM 
and 128K ROM, but can be expanded 
with extra cards to 8 Megabytes RAM and 
1 Megabyte ROM. Data ports include two 
RS-422 serial ports, monochrome video, 
color composite video, analog RGB, and 
sound. Game I/O, joystick ports, and a 
new high-speed disk I/O allows connec¬ 
tion of up to six disk drives; an optional 
SCSI drive card will be available. A head¬ 
phone jack with programmable volume 
control is also included. Finally, Apple 
plans to offer a $500 GS upgrade to Apple 
lie owners in the spring of ’87. 
Apple Computer 
20525 Mariani Ave. 
Cupertino, CA 95014 
408/996-1010. 

with controllable tuning, pan, level, and 
sensitivity, and memory for up to 100 
patterns, 100 songs, and ten chains. The 
MIDI implementation includes Song 
Pointer and MIDI data dump capability. 
Kawai 
24200 S. Vermont Ave. 
P.O. Box 438 
Harbor City, CA 90710-0438 
213/534-2350 

►The Copyist ($175 non-MIDl, $250 
MIDI) is a publishing-quality score edit¬ 
ing/ printing program for IBM PC/AT/XT 
computers. It requires 256K of memory, 
and a Hercules or color-graphics display 
card; the software supports the Hewlett-
Packard Laserjet*, HP Inkjet, HP or Ro¬ 
land plotters, and Epson dot-matrix 
printers. A new high-resolution Epson 
printer driver has just been added. 
Dr. Ts Music Software 
66 Louise Rd. 
Chestnut Hill, MA 02167 
617/244-6954 

PUBLICATIONS 

►A new magazine for the GS, Apple 
IIGS:Graphics and Sound will debut in 
November from: 
RCC 
3381 Ocean Dr. 
Vera Beach, FL 32963 
305/231-6904 

►Atari has announced the 2080STF and 
4160STF, 2 and 4 Megabyte versions re¬ 
spectively of the 1040ST, as well as a 
custom Blitter graphics enhancer that in¬ 
serts into existing ST computers. 

►The Mix Annual Directory of Record¬ 
ing Industry Facilities and Services 
($24.95), available in February 1987, is a 
resource guide for recording and sound 
professionals. 
Mix Publications 
2608 Ninth St. 
Berkeley, CA 94710 
800/233-9604 (outside CA) 
or in CA 800/641-3349 

ELECTRONIC PERCUSSION 
►The R-100 digital drum machine ($795) 
includes touch-sensitive buttons, 24 
sounds (recorded using 12 bit compand¬ 
ing with a 32 kHz sampling rate) each 

►Music of the Spheres covers the New 
Age scene and each issue includes a cas¬ 
sette sampler of New Age music. For infor¬ 
mation on subscriptions or submitting 
materials, write: 
Box 1751 
Taos, NM 87571. 

►The Drum Machine Book ($20) in¬ 
cludes over 500 patterns and fills; chap¬ 
ters on getting the most out of drum 
machines; and arrangements from hit 
songs. 
Bellwether Records 
P.O. Box 22409 
Minneapolis, MN 55422 

►New programs in EPROM for the Even¬ 
tide SP2016 Digital Reverb/Signal Proc¬ 
essor include stereo shimmer, random 
ambience, dynamic reverb, sub-bass 
synth, and several general purpose pro¬ 
grams. Another program EPROM, the Stu¬ 
dio Toolkit, includes a pink/white noise 
source, sweepable sine wave oscillator, 
SMPTE code filter/reshaper, phase meter, 
and mono-to-stereo synthesizer. The pro¬ 
grams are packaged in various combina¬ 
tions in EPROMs and list for $89.99 to 
$199.99. 
First Order Effects 
206 W. 106th St., Suite 27 
New York, NY 10025 
212/864-5491 

SYNTHESIZERS 
►The K3m Digital Wave Memory Syn¬ 
thesizer ($849) is a six-voice rack mount 
MIDI expander module that contains the 
same features as the K3 keyboard syn¬ 
thesizer. When combined with the K3, 
12-voice operation is possible. 
Kawai 
24200 S. Vermont Ave. 
P.O. Box 438 
Harbor City. CA 90710-0438 
213/534-2350 
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N/DYM means 
better sensitivity 
N/DYM design means more micro¬ 
phone signal to cut through the elec¬ 
trical noise of mixers and processors 
for system “signal-to-noise" that equals 
even expensive studio microphones. 

N/DYM means 
lower distortion 
Neodymium, the rare earth super¬ 
magnet at the heart of every N/DYM 
mic, not only creates an enormous 
magnetic field within the gap, the 
“fringe" flux outside the gap is also in¬ 
tense, surrounding the voice coil with 
a uniform magnetic field for lower 
distortion even during peak SPL's. 

Mew N/DYM' microphones 
break every Electro-Voice tradition 
but one. Excellence 
When was the last time you used a microphone that 
performed so well you actually did a double take? You 
actually said, “Wow! This thing is fantastic.” 

Chances are it hasn’t 
happened in years. It hasn’t 
happened because even though 
microphones have been modified 
and improved gradually over the 
years, there hasn’t been any real 
breakthrough for over two decades. 

The new N/DYM " micro¬ 
phones are going to make you say 
“Wow!” This innovative series 
of vocal and instrument dynamics 
represents the first genuine 
advance in microphone perform¬ 
ance in nearly a quarter century. 

At the heart of this 
Electro-Voice breakthrough is 
N/DYM, a totally new microphone 
technology. N/DYM aligned design 
uses a rare earth supermagnet that 
is four times more powerful than 
conventional dynamic microphone 
magnets. The power and presence 
of these N/DYM microphones is 
anything but traditional. They con¬ 
vert more sound energy into usable 

N/DYM means 
high end sizzle 
With 50 percent more surface area 
than other designs, the larger N/D 
diaphragm intercepts more sound 
waves and converts this energy into 
more output. Reinforced to prevent 
“breakup," the diaphragm reliably 
couples high-frequency pressures 
and voice coil movements all the 
way to 20,000 Hz. 

N/DYM means 
less feedback 
Our supercardioid pattern rejects 
more unwanted off-axis sound than 
the usual cardioid. And the unique 
geometry of the N/DYM magnetic 
structure keeps our pattern super-
cardioid at all frequencies. 

signal than any other dynamic microphone. That's 6 dB 
hotter than the most popular! 

But the proof is in performance. We know it’s not the 
components but the sound that equates to excellence in 

your mind. See your Electro-Voice 
dealer for a demonstration before 
your next performance. 

BecIroTbíce 

MUSIC MICROPHONES 

To learn more about N/D 
Series microphones, see 
your Electro-Voice dealer or 
write Electro-Voice, Inc., 
Dept. N, 600 Cecil Street, 
Buchanan, MI 49107. 

a MARK IV company 



►The X7000 Digital Sampling Keyboard 
($1 ,695) features 12 bit linear sampling, 4 
kHz to 40 kHz sample rate, six individual 
sample points, and a 61-key velocity-sen¬ 
sitive keyboard. 
Akai Professional 
P.O. Box 2344 
Fort Worth, TX 76113 
817/336-5114 

►The Studio 440 ($3,999) combines a 
12-bit linear 32-sound digital sampler, 
drum machine, 40,000 note MIDI se¬ 
quencer, and interfacing for audio/video 
post-production (MIDI, SMPTE, MSMPTE, 
and timing pulses). A 3.5-inch disk drive 
is used for storage, and an SCSI interface 
allows for possible expansion to hard 
disks and CD-ROMs. 
Sequential 
3051 N. First St. 
San Jose, CA 95134 
408/946-5240 

Akai’s X7000 Digital Sampling Keyboard. 

TELECOMMUNICATIONS 
►An Akai S900 user’s group and custom¬ 
er service hotline will appear as a SIG on 
the PAN network starting in November. 
The PAN Network 
P.O. Box 162 
Skippack, PA 19474 
215/489-4640 

►SynthBank is now serving as an on-line 
dealer for the software necessary to up¬ 
load and download SynthBank sounds. 
This currently includes OpCode, Digide¬ 
sign, Mark of the Unicorn, Texture, Key 
Clique, and Ensoniq software librarians 
and waveform editors. Contact SYNTH¬ 
BANK on PAN or MCI Mail, BELL-US on 
Esi, BBELL on the Well or call Bill Hart¬ 
man at 213/876-8609. 
SynthBank 
7731 Hollywood Blvd. 
Hollywood, CA 90046 

VIDEO 
►Those who purchased the consumer¬ 
version LUMENA graphics system before 
8/15/86 can upgrade to the LUMENA/8 
Studio System (graphics and office man¬ 
agement) for $4,995 and receive a $ 1,000 
credit to apply towards software options. 
Time Arts 
3436 Mendocino Ave. 
Santa Rosa, CA 95406 
707/576-7722 Thomas Beckmen conducting the L.A. Philharmonic. 
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Now you can afford 
to hear your tune on FM. 

Introducing the Yamaha DX21 FM 
Digital Programmable Synthesizer. It 
brings you the rich, expressive astound-
ingly accurate sound of FM. Without the 
heavy-duty price tag. 

The DX21 gives you two FM tone 
generators. So any two of its realistic 
voices can be combined and played simul¬ 
taneously. Or split. Or even layered. 

And you’ll have 128 pre-programmed 
voices to start with. We say “start with” 
because the DX21 gives you a 32-voice 
RAM memory that acts as a voice work¬ 
shop. You can combine any of the pre¬ 
programmed voices with your own original 
voices (saved and loaded via MIDI or 
cassette interface). Letting you create 
just the right sound with just the right 
feeling and nuance. 

There’s also an on-board function 
memory that lets you store play modes, 
keyboard split assignments, key shifts, 
pitch bends and detunes. While a built-in 
performance memory lets you call up 
voice combinations along with the per¬ 
formance parameters set for them. 

And as if these musicals tools weren’t 
enough, the DX21 also gives you a true 
2-channel stereo chorus effect. And com¬ 
plete MIDI-compatibility. So while the 
DX21 is an ideal first step into FM syn¬ 
thesizers, it can be your last for some time 
to come. Just add MIDI drum machines, 
sequencers, music computers, expanders 
and, of course, other Yamaha DX Series 
synthesizers when your musical ideas 
demand them. 

For now, let your ears demand the 
best. Audition the DX21 at your Yamaha 
Digital Musical Instrument dealer now. 
Because the only thing better than hear¬ 
ing your tune on FM is being able to afford 
the instrument it’s played on. 

For complete information, write: 
Yamaha International Corporation, Digital 
Musical Instrument Division, P.O. Box 
6600, Buena Park, CA 90622. In Canada, 
Yamaha Canada Music Ltd., 135 Milner 
Ave., Scarborough, Ont. MIS 3R1. 

©YAMAHA' 



►The SL-HFIOOO SuperBeta video deck 
($1,700) boasts better video resolution 
than %-inch U-matic machines, and in¬ 
cludes on-board editing facilities that al¬ 
low movement through video one frame 
ata time, in both directions. The dynamic 
range is 86 dB (6 dB better than standard 
Beta Hi-Fi), and an indexing system al¬ 
lows for rapid location of individual 
scenes. 

Sony 
Park Ridge, NJ 
201/930-1000 

OTHER NEWS 

►Shure Brothers is offering cash rebates 
and free Shure jackets through 12/1/86 
with the purchase of Shure’s SM57-LC, 
SM58-LC, and SM48-LC microphones. 

Shure Brothers Inc. 
Customer Services 
222 Hartrey Ave. 
Evanston, IL 60202-3696 
312/866-2553 

Buy a Shure mic, get a Shure jacket. 

Since 1984 Dr T's has been providing musicians with practical, easy-to-use and CREATIVE MIDI software programs Our 
Keyboard Controlled Sequencer for the C64 was the FIRST sequencer for ANY computer to offer both real and step-time record¬ 
ing. and note-by-note and cut-and-paste editing It is still more flexible than competing programs on more powerful computers 
Our DX Patch Editor/Librarian was the FIRST editor/librarian offered on the C64 
We are committed to the continued production of the most powerful and useful MIDI software possible Our C128 sequencer pro¬ 
vides an unprecedented set of tools for manipulating and organizing music We are developing a full line of programs for the Atari 
520/1040 ST and expect to release the KEYBOARD CONTROLLED SEQUENCER on OTHER MACHINES starting around the end 
of the year 

fl C64/128 AND APPLE PRODUCTS ('indicates C64/12B only) 
KEYBOARD CONTROLLED SEQUENCER 
C64 version $149 
Cl 28 version $225 
Apple He/* version $175 
OTHER PRODUCTS 
ECHO PLUS • $89 
ALGORITHMIC COMPOSER $99 
MUSIC SHOP CONVERTIFILE •m*nguMNvl * $75 
DX- 100/27/21 $99 

PATCH EDITOR LIBRARIANS 
DX7 $99 
CZ-101/1000 etc • $99 
CAGED ARTIST EDITOR/LIB 
CZ-RIDER graphic editor $99 
MATRIX 6 $99 
JX-8P • $99 
MODEL-T MIDI INTERFACE * $89 
CZ RAM CARTRIDGES w/64 sounds $60 

►One of the things that makes the music 
industry fun is that so many executives 
have extensive musical backgrounds. As 
one example, RolandCorp US President 
Thomas L Beckmen fulfilled a lifetime 
dream of conducting a major symphony 
orchestra— the LA. Philharmonic—as 
part of Music Center Mercado, a biennial 
fundraising event. 
►Audion recording artists Emerald Web 
have been commissioned to compose 
and perform the music and sound effects 
for the PBS series Nova. 

O KEYBOARD CONTROLLED SEQUENCER ATARI ST VERSION $195 
Our Atari 520/1040 KCS is another advance in sequencer technology Features include about 50.000 notes on a 520ST (TOS in 
ROM). 126 sequences. SMPTE interface through MIDI song pointer, and extensive help-screens Three modes of operation 

SEQUENCE MODE: 48 tracks with "drum-machine-style" continuous recording, mute. solo, punch in/out. pause, auto-locate etc 
TWO convenient forms of step-time entry 
FULL note-by-note and cut-and-paste editing, with transpose, invert, auto-correct, rechannelize. and time reverse options 

SONG MODE: Cham as many sequences as needed with individual program, volume, and tempo settings for each link of the chain 

OPEN MODE: Dr T's exclusive open ended sequence structuring Cue parts in and out at any point in the song Overdub 
additional tracks at any point in the song 

CALENDAR 

fl CZ PATCH EDITOR ATARI ST VERSION $99 
Displays all parameters on a single screen in Casio or Dr T s TIME FORMAT, envelope copying, level and rate scaling, and line 
copying Includes GRAPHIC display of all envelopes and editing of parameters using the mouse and Dr T's exclusive virtual 
slider' Holds four sets of patches in memory at one time, and comes with 14 SETS 

fl UPCOMING PRODUCTS FOR THE ATARI ST 
A senes of CAGED ARTIST patch editor/librarians for the ST created for us exclusively by Bob Melvin including programs for the 
DX7-TX7 family, the DX100/27/21/FB01 synths, and THE DUMP' (a full-featured librarian that will work with many synthesizers 
and drum machines) They will be integrated with the KCS. and will be able to play KCS sequences directly from their mam screens' 
Initial releases available before Christmas 

LEVEL-2 (SUPER PRO) Atari KCS. with advanced edit features such as velocity scaling, automatic crescendos/decrescendos 
harmonization, and all of the features from our C128 KCS. (reviewed in the October Keyboard) Includes a full-featured keyboard 
controller and MIDI mapper, which will allow you to create special effects directly from the synth keyboard run most of the 
program from the synth keyboard if desired, and record system exclusive parameter change data from any MIDI wheel or pedal 
Atari KCS users get a FULL trade-in allowance on purchase of the Level-2 program 

a THE COPYIST 
A publishing quality score-printing, editing, and music transcription 
program that interfaces with Roger Powell's TEXTURE SEQUENCER 
and Octave Plateau s SEQUENCER PLUS. Supports HP Laser-Jef 
HP Inkjet. Epson printers, and HP/Roland plotters Requires 256K 
and either Color Graphics or Hercules Graphics cards Ability to enter 
music via keyboard or mouse Compositions can be played through 
MIDI Coming soon on the Atari ST. 

IBM PC or compatible $195 

LIMITED ONLY BY YOUR IMAGINATION! 
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►Charles Brown Music, Inc. and Future 
Access offer two intensive hands-on sem¬ 
inars featuring the NED Synclavier. Work¬ 
shops will begin the first Saturday in Jan¬ 
uary, and run consecutive Saturdays 
throughout the month. For registration 
information, contact: 
Chartes Brown Music 
1349 East McMillan Ave. 
Cincinnati, OH 45206 
or call Jan at 513/281-5212 

Tell ’em you saw it in Electronic Musician! 

All prices are suggested retail prices, as sup¬ 
plied by the manufacturers. All prices and 
specifications are subject to change without 
notice. 



Just when you thought the future 
Introducing the Lexicon PCM 70, 
our extraordinary new digital 
effects processor with dynamic 

couldn ï shock you any more. 
MIDI. Designed, creatively 
speaking, to thrust you into the 
future. 

Now, about dynamic MIDI. 
With this pioneering Lexicon 
development, you can vary any 

To begin with, the PCM 70 
gives you access to the same 
astonishing Lexicon digital 
effects used by the world’s 
top artists and studios. With 
complete, variable parameter 
control, and registers that let 
you create and store your own 
programs. 

PCM 70 parameter through a 
MIDI keyboard while you're 
actually playing. Just imagine 
being able to vary the wet-dry 
mix, for example, through finger 
pressure on the keys. Or by your 
choice of other controls, like the 
modulation wheel. Or even by 
a computer. 

There’s more. The Lexicon 
PCM 70 digital effects processor 
is also a full-fledged digital 
reverb, with a complete selection 
of Lexicon reverb programs. And 
the price? Shockingly reasonable. 

PO« 

f'- i 

f HU» 

You'll want our detailed PCM 70 brochure. At your Lexicon dealer, 
or contact us. Lexicon Inc., 60 Turner Street, Waltham, MA 02154, 
USA. (617) 891-6790. Telex: 923468. Lexicon International, 
P.O. Box 122, 8105 Regensdorf, Switzerland. Telex: 59222. 

Come to the future. lexicon 



Choosing the right sampler isn’t easy 
.. .but one of our authors persevered in 
his search for the perfect sampler, and 

lived to tell the tale. Here’s his story. 

Choosing the Right Sampler 
by Tim Tully_ 

Wait a second... isn’t that a piece 
from Herbie Hancock’s “Rockit” 
in someone else’s pop tune? 

And didn’t Mr. Rockit himself sample 
Michael Jackson saying “beat” in one of 
his tunes? And where did Yes get those 
hom stings for “Owner of a Lonely Heart?” 

“Ev-ery-where I hear the sound ...” as 
Mick the Ageless Rocker once said. But 
these days he might be talking not about 
fighting, but sampling in the streets. Every¬ 
thing from the crickets in the yard, to 
symphony orchestras, to the kids down 
the block, to sound effects from movies, is 
being digitally sampled and slid into the 
mix. In fact, we don’t need to paraphrase 
Mick anymore; we can sample him. 

I went sampler shopping recendy, 
sampling the samplers offered at a sam¬ 
pling of local sampler shops, which 
meant reading specs and listening to 
pitches (both sales and scales). Quite 
soon 1 began to flounder amongst an 
array of specs, prices, terms, features, 
functions and enough generalized mum¬ 
bo-jumbo to make one grab one’s meager 
wallet and run. Well, what can a poor boy 
do? Then, as clearly as if wrought in 
16-bit resolution, an insight came to me: 
to make any sense of all this, one must 
fight techno-fire with techno-fire. It was 
time to crank up the computer, design a 
data base that lines everything up in rows, 
and bring some order out of this chaos. 

Scant weeks later, the tide of spec 
sheets, product reviews, discarded data 
base formats, and illegible notes began to 
subside. What emerged was The Matrix: 

Tim Tulfy owns and operates Sound Suite, a 
compact studio in New York City’s legendary 
Hell’s Kitchen, specializing in bodacious au¬ 
dio for video and film. He is also leader and 
saxophonist of the renowned "Jr. T & the 
T-birds.” 

a map of digital sampling essentials that 
should help orient any sampler shopper— 
especially the relatively innocent— to 
navigate the immense sea of samplers 
and its many digital dangers. 

The Matrix is not an oracle; it will not 
answer all. What it will do is acquaint the 
neophyte with basic sampling concepts 
and the ways they interrelate. It also 
standardizes the sometimes free-form 
terminology and approaches used by the 
ever-growing well of manufacturers, and 

consists of a list of the basic (and some 
not so basic) functions and features that 
comprise a sampling machine. This row 
in itself immediately removes one serious 
obstacle to intelligent shopping— it pro¬ 
vides a pretty complete list of the things 
you may reasonably expect a digital sam¬ 
pling machine to do. 

This list is arranged left to right, from 
the most basic and important categories 
(such as cost, sampling specs, and num¬ 
ber of keys, if any) to the more arcane 

Sampling Essentials 
Sampling is like magnetic tape recording 
in that both technologies involve the cap¬ 
turing, storing, and recreating of audio 
(sound) waves. In fact, many of the stand¬ 
ard terms associated with this technique 
(e.g. loop, splice, crossfade, etc.) have 
been borrowed directly from the world of 

magnetic tape recording. Sampling is the 
digital equivalent of music concrete, 
wherein common sounds are manipu¬ 
lated (and sometimes integrated with tra¬ 
ditional instruments) to produce musical 
compositions. 

—page 30 
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it organizes the more standard capabili¬ 
ties of digital samplers into coherent cate¬ 
gories. This way, a point-by-point com¬ 
parison among machines is not only pos¬ 
sible, but fairly easy. 

The Matrix is a guide through the 
basics of judging one machine’s capabili¬ 
ties versus another’s. Then, once price 
and basic functionality have narrowed 
the possibilities down to two or three 
instruments, one’s specific needs can be 
researched more precisely. In other 
words, if you need an axe that will gener¬ 
ate laser holograms of sampled waveforms 
onto your audience’s retinas and dynam¬ 
ically sync its crossfades to Laurie Ander¬ 
son soundtracks, you got to go to the 
spec sheets yourself, pal. 

Here’s how to use The Matrix. Read 
the very top row and you’ll see that it 

and individualized. Related terms like 
“sample length” and “sampling rate” ap¬ 
pear in what should be informative 
groupings. If you already have a basic 
grasp of sampling concepts, the explana¬ 
tions below each of these individual cate¬ 
gories should make sense. If not, check 
out Tony Thomas’s sidebar on Sampling 
Essentials. 

Now look at the vertical column on 
the extreme left. Here you’ll find a list of 
some the most popular samplers around. 
The machines are arranged, top to bot¬ 
tom, by list price from the least to the 
most expensive. For reasons still unclear 
to me, incidentally, I found myself sur¬ 
prised that arranging the instruments by 
price this way showed an actual corre¬ 
spondence to quality, at least as far as 
specs go. It seems you do get what you 



The Valhala Sound Libraries 
Open A World Of 757 Different Sounds. 

Extraordinary 
Is Only One Way To Describe It. 

A world of sounds at your fingertips from strings to brass to sound effects at a price 
that makes Valhala the obvious choice. Available in... 

DX7 SOUND PATCH LIBRARY $39.95 
757 Different Sounds in One Spiral Bound Book* Algorithm Index • Sound Croup 
Index • Alphabetical Index • 214 pages • Now in its 2nd Printing 

DTO SOFTWARE LIBRARY $79.95 
DTR SOFTWARE LIBRARY $99.95 

757 Different Sounds • For DX7/TX7/DX21/DX27/DX100 • 10 Banks of sound in mem¬ 
ory • Instant transmittal of any bank in memory • Two user selectable MIDI transmit 
channels • Create and save custom sound banks • Transmit MIDI banks • Receives 
MIDI banks & one step instant loading of up to 10 banks (DTR version only) 

available for Commodore 64/128 with 1541/1571 drive 

DTR Software Library now available for CZ-101 and CZ-1000 

DATA CASSETTE 
Volume 1 and Volume 2 with 380 sounds $44.95 ea. or Volume 1 and 2 containing 
757 sounds for $79.95 

available for TX7/DX21/DX27/DX1OO 

DEALER INQUIRIES WELCOME 

Valhala Music, Inc. • Box 20157-A • Ferndale, Ml 48220 • (313) 548-9360 ext. 101 

VISIT US AT THE W NAMM SHOW! 
•USA: Add $3 S/H Demo Tape $7 50 p/p. Ml residents add 4% Sales tax Postal M.O./Ck. (allow 2 weeks to clear). 
•Foreign: Add $10 S/H. Each additional article add $3 Demo Tape $10 p/p All payments must be USA funds 
VISA/MC orders less than $15 add $1 service fee ‘Prices/specifications subject to change without notice 
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Brand/Model List price Format Voice/osc/cnfo No. Keys/vel/AT 

Casio SK-1 $130 Keyboard 4/ /poly 32/no/no 
Decillionix DX-1 $349 Micro add-on 1/ /mono 5oct/no/no(MlDI) 

Electro-Harmonix Super Repl $675 1/ /mono 

Korg SDD-2000 $695 Rack DDL 1/ /mono 3oct/yes/no(MlDl) 
Akai S612 $995 Rack DDL 6/ /poly 5 oct/yes/no(MlDl) 

Ensoniq Mirage Muki-Smplr $1395 Rack 8/2 digitl/poly 128/yes/yes(MIDl) 
Roland S-10 $1495 Keyboard 8/8(“Wave”)/poly 49/yes/yes 
Ensoniq Mirage DS Kybd $1695 Keyboard 8/2 digitl/poly 61/yes/MlDl 
Prophet 2002 Rack $2299 Rack 8/ /poly 88/yes/yes(MIDl) 
E-mu/Emax Rack $2695 Rack 2 spls or voice/ /poly 61/yes/mono 
KorgDSS-1 $2495 Keyboard 8/ 2/poly 61/yes/yes 
E-mu/Emax Keyboard $2895 Keyboard 2 spls pr voice/ /poly 61/yes/mono 
Prophet 2000 $2599 Keyboard 8/ /poly 61/yes/no 
E-mu SP-12 drum/smplr $2745 Smplng Drum Machne 8/ /poly 8/yes/no 
Roland S-50 $2895 Keyboard 16/16(“Wave")/poly 61/yes/yes 
Akai S-900 $2995 Rack 8/ /poly 6 oct/yes/yes 
Hybrid Ans/ADAP SoundRack $3194 incl 1040 Rack+Atari 1040ST 6/ /poly 128/yes/yes(MlDl) 
MDB Window Recorder $4995 Rack 1/ /mono 5 oct/yes/no 
E-mu/Emulator 11+ $7995 Keyboard 8/ /poly 61/yes/no 
E-mu/Emulator ll+HD $8995 Keyboard 8/ /poly 61/yes/no 
Publison/lnfemal Machine $12,500 Rack DSL 
Kurzweil 250 $17,950 Keyboard + Cmptr 12/ /poly 88 wood/yes/ 
PPG Wave 2. 3, Waveterm $23,445 Keyboard + Cmptr / /poly 61/ 
Fairlight/CMl/Series 111 $60,000 Keyboard + Cmptr 16/ /poly 73/yes/yes 
Synclavier $72,000 Keyboard 32/ /poly 60ct+ 

The Sampling Matrix (Part 1) 

pay for here. Why am 1 surprised? 
Of course, at the bottom of the list 

come the Fairlight and Synclavier. Almost 
all the information you see here for these 
machines is at least misleading, because 
the Fairlight and Synclavier, if you don’t 
know already, are much more than just 
sampling machines. They are sophisti¬ 
cated computer music systems and the 
categories here do no justice to their 
many capabilities, modes and configura¬ 
tions. They appear here only because just 
one of the many things they do is to 
sample sounds. (In fact, if you can cough 
up the requisite king’s ransom these 
dream machines command, you’d be bet¬ 
ter off ransoming your nearest king and 
going to the nearest samplerey than sit¬ 
ting here reading such things as a price 
comparison matrix for the under-$8,000 
crowd.) 

Meet The Matrix 
Now we get to the “Matrix” part. Assume 
you’re looking to spend around $ 1,500 to 
$2,000. Find the instruments in your 
price range, and read right to compare 
their specs—they’ll be right on top of one 

another. If something pops out at you as 
essential (“Whoa. . .1 can’t do without 
that neat-o On-Board Sequencer!”), you 
know what to do. If not, get out to Ye Oide 
Sampler Shoppe, play the machines you 
can afford, and buy the one that feels and 
sounds best. 

Of course, aside from the “you get 
what you pay for” aspect of the Matrix, 
you must always address your own specif¬ 
ic needs. The Akai S-900’s 63 seconds of 
fairly low-rate sampling may be great for 
creating special effects or recording en¬ 
tire sections of a tune for practicing, but if 
you already own an Apple lie computer, 
the sample-editing software that’s availa¬ 
ble for the He may make the Ensoniq 

Mirage a must. 
One of the muddiest paths through 

the digital sampling forest is how to meas¬ 
ure sound quality. The major bog on this 
path has always seemed to me to be 
comparing two or three instruments in 
terms of the relationship between their 
sampling rates (or frequency) and sample 
lengths. 

“Sample length” is a pretty clear-cut 
concept that relates to the real musical 
universe we all understand. Simply stated, 
more is better; the longer a sample your 
machine will record, the more sound you 
have to work with. 

So far, so good. But there’s a finite 
amount of memory in a sampler, and you 
have two ways to use it up. You can either 
spend the memory on taking lots of sam¬ 
ples of shorter sounds (fast sample rate 
and best fidelity), or fewer samples of 
longer sounds (slow sample rate and low¬ 
er fidelity). 

“Okay,” you say, “1’11 just compare the 
specs and see who’s got the best numbers 
in my price range.” But what you end up 
with is a confusing jumble of numbers 
involving minimum sample length, max-
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Bit quantization Spl rate: sel’bl/cont Max spl length @ MIN rate of Max spl length @ MAX rate of 

8 bit PCM Fixed 1.4 sec 9.38 kHz 

8 bit 10 sec 1 kHz 1 sec 36 kHz 

12 bit 

12 bit 4.3 sec/3 octave 8 kHz ± 1 sec/1 octave 36 kHz ± 

12 bit Fixed 8 sec 4 kHz 1 sec 32 kHz 

8 bit floating Select’le x 6 8.8 sec 8 kHz 2 sec 30 kHz 

12 bit Select’le x 2 8.8 sec 15 kHz 4.1 sec 30 kHz 

8 bit floating Selectle x 6 8.8 sec 8 kHz 2 sec 30 kHz 

12 bit Select’le x 3 8 sec 15.6 kHz 3 sec 41.6 

12 bit Selectle x 8 52 sec 10 kHz 12.4 sec 42 kHz 

6 to 12 bit Select’le x 4 16 sec 16 kHz 5.5 sec 48 kHz 

12 Select’le x 8 52 sec 10 kHz 12.4 sec 42 kHz 

12 bit Selectle x 3 8 sec 15.6 kHz 3 sec 41.6 

12 bit 1.2 sec 

12 bit Select’le x 3 30 sec(x 2banks) 7.5 kHz 14.4 30 kHz 

12 bit Continuous 63.3 sec 7.5 kHz 11.878 sec 40 kHz 

16 bit Continuous 125 sec 8 kHz 15 sec 65 kHz (mono) 

16 bit Fixed 12 sec 44.1 kHz 

8 bit floating Fixed 34sec (2 banks @17sec) 27.7 kHz 

8 bit floating Fixed 34sec(2 banks @17sec) 27.7 kHz 

16 bit Fixed 21 sec 50 kHz 

16 bit Select’le x 10 100 sec 5 kHz 20 sec 25 kHz 

16 bit 13 sec 11 kHz 42 kHz 

16 bit 140 sec 50 kHz 

16 bit 54 min 50 kHz 

The Sampling Matrix (Part I) 

imum sample length, bandwidth (if 
given), maximum sampling rate, mini¬ 
mum sampling rate, and to make matters 
worse, many of these are inverse rela¬ 
tionships (e.g. a faster sample rate means 
less sampling time). Enough! 

One of the best things The Matrix 
does is align four of the most important 
sampling specs in a way that makes their 
relationship clear and almost simple. First 
you’ll see the maximum sample length 
available at the lowest sample rate, then 
the maximum sample length available at 
the highest sampling rate. This way it’s 
easy to see how much time you have at 
what kind of rates, and what tradeoffs are 
involved. This is a pretty simple expe¬ 
dient, but it’s much easier to compare the 
respective performance of the various 
samplers once these figures are laid out 
this way. 

As for the “Bandwidth” (sometimes 
called “Playback Frequency Range”) re¬ 
ferred to in some specs, this can be mis¬ 
leading and in any case, 1 think it’s redun¬ 
dant. Simply put, conventional sampling 
theory states that a sampler can accu¬ 
rately record sound frequencies that are 

no greater than one-half its highest sam¬ 
pling rate. So a machine with a maximum 
rate of 30 kHz can cleanly record sounds 
up to 15 kHz. This machine is said to 
have a “15 kHz bandwidth.” Does this 
mean you can set the sampler to record 
accurately a “band” of frequencies with a 
“width” of 15 kHz, for example a sound 
whose complete harmonic content ranges 
from, say, 10 kHz to 25 kHz? No. It means 
the machine can accurately record fre¬ 
quencies no higher than 15 kHz For the 
purposes of the sampling musician, we 
are not talking about the “width” of a 
“band” of frequencies; we are talking 
about “top end.” All the machines you will 
ever see can sample low frequency sounds 
just fine; it’s the highs we stand to lose. 

Cut a sampler’s maximum sampling 
rate in half and you’ll end up with the 
highest frequency it can sample without 
adding a lot of garbage to the sound. The 
Matrix refers to sample lengths and sam¬ 
pling rates exclusively, so no bandwidths 
need apply. 

Warnings and Cautions 
Any blank entries you may see in the 

Matrix are not due to authorial inatten¬ 
tion. They appear because new or unre¬ 
leased models—yea, even some estab¬ 
lished ones—are occasionally stingy with 
their documentation. 1 know this may be 
hard to believe, but it’s true nonetheless. 
Further, especially with newer instru¬ 
ments, some information may change by 
press time. You may also find the machine 
you’re considering not listed in The Ma¬ 
trix. In any case, use your favorite writing 
implement to enter the correct informa¬ 
tion into blocks you may draw yourself, 
say, below the entries provided. You 
should find that just using the categories 
and arrangement scheme of The Matrix 
will help clarify sampling basics as well as 
to compare your chosen machine to the 
rest of the market. 

While pulling together the informa¬ 
tion for The Matrix, my impulse was to 
standardize and simplify. 1 found this 
often went counter to the manufacturers’ 
(altogether right-headed) impulse to 
make their product special and unique. 
Although most of the two- or three-word 
Matrix entries describe things quite ade-

—page 32 
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Brand/Model No. setups:dsc/mem Keyboard Splits Cross lade Editing Controllers 

SK-1 NA/1 0 No Simple 

DX-1 0 No Simple 

E-H 

SDD-2000 /I 0 No Simple 

S612 NA/1 Standard 

Mirage-R 6/16 16 Wheel Sophisticated 2 wheels 

S-10 /4 3 Velocity Sophisticated Bender lever 

Mirage R 48/16 16 Wheel Sophisticated 2 wheels 
2002-R 16/16 16 Sophisticated Footswitches 
Emax-R 122 Velocity etc. Sophisticated 2 wheels, ftswtch, M 
DSS-1 128/32 16 Velocity Sophisticated 4-way joystick 
Emax-K 122 Velocity & more Sophisticated 2 wheels, ftswtch, M 
2000 16/16 16 Sophisticated Pitch & mod wheels 
SP-12 /8 user spls 8 N/A Very simple 8 faders 
S-50 /16 16 Velocity X 4 spls Very sophisticated 2-way assignable lev 
S-900 65/8 32(2spls/split) Velocity & positional Standard so far MIDI 
ADAP /64 64 Programmable Sophisticated MIDI 
MDB /I 0 No Simple MIDI 
E-mu 11+ 500 k bytes/var’ble 60 Velocity Sophisticated 2 wheels, ftswtch, M 
E-mu 1I+HD 20megabytes/46 disks 60 Velocity Sophisticated 2 wheels, ftswtch, M 
PIM NA/2Mbytes 64 

K25O NA/64 87 Very, very sophisticated 9 assignable 
PPG 

CM1 120/8-14 Mbytes Very, very sophisticated Virtual 
Syncl. Visual wave 

The Sampling Matrix (Part 2) 

—/rom page 27, SAMPLING ESSENTIALS 

Sampling allows the musician to re¬ 
cord sounds from other instruments, 
nature, or even non-musical sources, 
and transpose and play them chromat¬ 
ically on a standard piano or organ 
keyboard. This new and emerging tech¬ 
nology greatly expands the creative 
horizons of the modern composer. In 
the words of Karlheinz Stockhausen: 
“Sounds previously classified as noise 
are now being incorporated into the 
vocabulary of our music. . .All sounds 
are music. . .music using all sounds is 
the music of today, not tomorrow, in 
our space age where the movement, 
direction, and speed of sounds are cal¬ 
culated elements of a composition. The 
object is to refresh our known world of 
sounds with the available means of our 
time, just as every period of history has 
done." 

To understand sampling, one must 
develop a basic knowledge of the digital 

recording techniques on which it is 
based. 

How sound is generated: Sound is 
generated when an external force ex¬ 
cites air molecules. The ear’s sensory 

apparatus detects these minute move¬ 
ments, which are then translated by the 
brain into identifiable sounds. When 
seen on an oscilliscope, each sound 
has its own identifiable pattern, called 
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Add’l sound source Efx Seq’r/sync VCAs/VCFs/LFOs Envelopes/stages 

Synthesis Vibrato / /I 13 

22 pre-recorded Yes/ 

1/ /I 

/l/l Variable release 

Yes/from external 4/1/4/ 2/5 

“Stacks” 4 stnpls/voice Multi-timbral Arpeggiator/MIDl 8DCAs/lDCF/8 16x4 

Yes/from external 4/1/4/ 2/5 

On board waveforms Arpeggiator 8/8/1 2/4 

None Stack voices Multi-trak MIDI 8/8/8 16/5 

128 hrmnic add’ve synth DDLx2 8 kytk/8 switch!/ 

None Stack voices Multi-trak MIDI 8/8/8 16/5 

On board waveforms Arpeggiator 8/8/1 2/4 

17 dim sounds 5000 note/SMPTE/24pqn 

“stacks” 4 smpls/voice Multi-timbral 16DCAS/1DCF/16 32x8 

No 8/8/1 8/4 

None DDL, revb, env fol No /4DCFs/ Virtual 

None 0 0/0/0 0 

None Software updates 8-trak poly/SMPTE 8/8/8 16/4 

None Software updates 8-trak poly/SMPTE 8/8/8 16/4 

30 factry sounds 12 trak/MlDl,SMPTE / /24 12/256 seg’t 

Auto & merge /512 seg ? 

Synthesis 2/SMPTE /dynamic/ 

/digital/ 

Sampling Matrix (Part 2) 

its waveform. Accurate sound reproduc¬ 
tion depends on the introduction of as 
little distortion as possible into the 
waveform during the recording/ storage/ 
reproduction process. 

Number crunching: Once we have a 
varying sound wave (generated by a 
microphone, synthesizer, or whatever), 
digital circuitry encodes these amplitude 
variations as a series of numbers. The 
quality of this “digitization” process de¬ 
pends on the sampling rate (which spec¬ 
ifies the number of “snapshots” of the 
analog wave taken every second; see 
Fig. 1) and the sampling resolution, 
specified in bits (this determines the 
degree of resemblance of the digitized 
waveform to the original waveform). An 
8-bit linear sampler allows 256 different 
values to represent the amplitude of a 
given waveform. A 16-bit linear sampler 
allows 65,536 different values to repre¬ 
sent the amplitude of the same wave¬ 
form, which means that its output wave¬ 
form will look far more like the original 
than the 8-bit. (12- and 14-bit resolu¬ 

tion allow for 4,096 and 16,384 differ¬ 
ent amplitude levels, respectively.) This 
is son of like a connect-the-dots game, 
where more dots allow you to more 
accurately describe a particular shape. 
Some sampler manufacturers use a tech¬ 
nique called companding to increase, 
through mathematical and/or electron¬ 
ic means, the apparent fidelity and sig-
nal-to-noise ratio of 8-bit samplers to 
the equivalent of 12- to 14-bit machines. 

Limitations of sampling fidelity: Sam¬ 
pling’s fidelity limitations show up most 
often in units with lower bit resolution 
(less that 16 bit) and lower sampling 
rates (less than 40 kHz). One inherent 
limitation is “aliasing.” According to Ny¬ 
quist’s theorem, the sampling rate must 
be at least two times the highest frequen¬ 
cy to be reproduced. If you try to sample 
a sound higher than the sampling rate 
will allow, a phenomenon known as 
“aliasing” will produce a spurious tone 
or sound which is usually not harmonic¬ 
ally related to the fundamental. Other 
problems associated with sampling in¬ 

clude excessive noise (every additional 
bit of resolution provides about 6 db 
improvement in signal-to-noise ratio; 
therefore, if 8-bit sampling provides a 
48 dB signal-to-noise ratio, 16-bit sam¬ 
pling gives a 96 dB signal-to-noise 
ratio). Also, “quantization noise,” which 
occurs due to the averaging that must 
take place to transfer from the analog 
domain to digital and back again, adds 
a dirtiness to the sound. Finally, if the 
sampler’s memory is limited, complex 
waveforms (such as the piano) cannot 
be convincingly produced. Memory re¬ 
quirements are 32K of RAM for every 
second of sampled sound at a 32 kHz 
sampling rate. More memory is required 
for longer samples, or for an equivalent 
sample time at a higher sampling rate. 
“Looping,” which repeats a small sec¬ 
tion of the sustained portion of a sound 
over and over again rather than record 
the entire sustained portion, can help 
save memory but generally gives a more 
artificial sound with acoustic instru¬ 
ments. —Tony Thomas 
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Brand/Model Cmptr Intrface MIDI ' Irin range Disc sze/drive 
SK-l /None 
DX-1 Control option /in Apple 
E-H 

SDD-2000 Controlled /none 
S612 Controlled /optional 
Mirage-R He, MAC Controlled 96 dB 3.57built in 
S-10 MIDI In/out/thru 2.87built in 
Mirage-K He, MAC In/out or thru 96 dB 3.57built in 
2002-R_ Mac/Sound Designer 88 key, in/2out/thru 3.5"/built in 
Emax-R RS-422 Bom to it (Full) 3.5"/built in 
DSS-1 Full 3.57built in 
Emax-K RS-422 Full 3.5”/built in 
2000 Mac/Sound Designer 88 key, in/2out/thru 3.57built in 
SP-12 Mac/Blank software In/out/thru/disk 5.25"optional 
S-50_ On-brd mult-fnctn sftwre In/out/thru 3.5"/built in 
S-900 Mac/Digidesign Controlled 72 dB 3 57built in 
ADAP Req’d 1040ST Full 96dB 3.57in Atari 
MDB IBM ln/thru Optional 
E-mu 11+ Mac/Sound Designer Full 96dB 5.257built in dblside (dual) 
E-mu 1I+HD Mac/Sound Designer Full 96dB Wnch’r hrd dsk/built 
PIM Controlled 
K250 Mac option Full (You bet!) >100dB 
PPG To Waveterm 

CMI Included Yes 
Syncl. Hard disk 

The Sampling Matrix (Part 3) 

quately, thank you, some naturally don’t 
do complete justice to the more sophisti¬ 
cated aspects of some machines. If the 
latter case should arise, think of The Ma¬ 
trix as an information organizer and gen¬ 
eral guide, then go and read all the more 
specific material you can and, most im¬ 
portantly, listen to the way these machines 
sound. Your ears, not a bunch of printed 
data, should always be the final test. 

Finally, this chart does not take into 
account software support, namely, how 
many sound disks are available for differ¬ 
ent machines, how much each disk costs, 
and how many sounds are on each disk. If 
you’re not interested in doing a lot of 
sampling, this can be an important factor. 
But evaluating sound disks is even more 
subjective than evaluating hardware, so 
tread carefully. Just because sound disks 
exist doesn’t mean they will fit will into the 
type of music you want to make. 

Category Comments 
First, this is the place to look for explana¬ 
tions of some of the obscure abbrevia¬ 
tions used in The Matrix. Also note that 
some categories have multiple sub-cate-

“\A/ V V hen shopping for a sampler I 
began to flounder amongst an array 
off specs, prices, terms, features, 
functions and enough generalized 
mumbo-jumbo to make one grab 
one’s meager wallet and run” 

gories, separated by slashes. In the actual 
entries one or more of the sub-categories 
may be blank (e.g., “Yes/ /Programma¬ 
ble’’). Just count the slashes and you won’t 
get lost. 

Now for the actual category explana¬ 
tions: 
Brand/Model As you would expect. 
List Price Manufacturers’ list price at the 
time of writing, or projected list price in 
the case of models not yet on the market. 

Format Keyboard: Standard piano/synth 
keyboard. Rack: 19-inch rack-mountable 
unit, usually controlled through MIDI by a 
compatible keyboard. Rack DDL: Rack¬ 
mounted digital delay line. Rack DS: Rack¬ 
mounted digital signal processor. Rack + 
XXX: Rack-mounted and requiring a com¬ 
puter, sold either by the sampler’s, or a 
different, manufacturer. Micro add-on: As 
above, but not rack-mounted. 
Voice/osc/confg Voice: The number of 
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No. outputs Display Unique feature #1 Unique feature *2 

1 Auto rhythms 1-finger chords 

Analog triggered Hard to find 

Fine tune Overdub 

1 LED Polytimbral 

1 LCD Velocity layering Hanging 

1 LED Polytimbral 

2 LED Memory expander Layer&stack sounds 

8 Combine spls Pgrmble outpt pang 

2-line LCD Draw waveforms Detuning 

8 Combine spls Pgrmble outpt pan g 

2 LED Memory expander Layer&stack sounds 

9 LCD Read/Wne SMPTE Tuning, autocorrect 

4x5 modes 32 car HP or ext montr Vid out/graphic editor Graphics tablet input 

11 various Backlit LCD Voice out- to synth Auto pitch bend 

2 1040 monitor CD quality sampling Stereo in & out 

1 LED Reverse play, overdub 

18 Backlit LCD Dbl # spls/memory Sq’nce 8 MIDI insts 

18 Backlit LCD Dbl # spls/memory Sq’nce 8 MIDI insts 

Reverb, pitch shift Many, many others 

Backlit LCD Too many to mention Even with 2 categories_ 

Telecommunications Fourier analysis 

Composition language Fourier resynth 

_ —-

The Sampling Matrix (Part 3) 

notes that can be sounded simultaneous¬ 
ly. osc (“oscillator”): Any mechanism, often 
digital, that functions at all like an analog 
oscillator, confg ("configuration"): Mono¬ 
phonic or polyphonic. 
No.keys/vel/AT No. keys ("Number of 
keys"): Either physical keys, or the de¬ 
vice’s note range in octaves, or the num¬ 
ber of different notes the device plays via 
MIDI, vel (“Velocity sensitivity”): Whether 
the instrument responds to velocity sensi¬ 
tivity, via keyboard or MIDI. AT ("After¬ 
touch"): Whether the instrument re¬ 
sponds to aftertouch information, via key¬ 
board or MIDI. 
Bit Quantization Number of data bits in 
each sample. Linear encoding is used 
unless otherwise specified; companding¬ 
type encoding produces much the same 
effect as adding more bits. Usually, more 
is better. 
Spl rate^lbl/cont (“Sample rate: selec¬ 
table or continuously variable”) Select’le x 
n: Indicates that a machine’s sampling 
rate can be selected from a number of 
pre-set options, where “n” is the number 
of options. Continuous; A machine’s sam¬ 
pling rate is continuously variable. Fixed: 

A machine’s sampling rate is fixed. 
Max spl length @ Min rate of- (“Maxi¬ 
mum sample length I at the machine’s 
lowest sampling rate”) 
Max spl length @ Max rate of- (“Maxi¬ 
mum sample length I at the machine’s 
highest sampling rate”) 

(The four previous categories appear 
in this order to show the length-to-sound 
quality tradeoff most clearly.) 
No.setups: disk/mem (“Number of set¬ 
ups: on disk/in memory”) A “setup” is all 
the samples a keyboard will play without 
reading more from memory. One setup 
(sometimes called a “program” or “pre¬ 
set”) can come from one sample playable 
on all keys, or a number of samples “mul¬ 
ti-sampled” across the keyboard. This cat¬ 
egory lists how many setups can be put 
on a disk and how many can reside in 
memory at any given time. “NA” means 
not applicable. 
Keyboard splits The maximum number 
of samples that can exist in one setup. 
This also tells how many “multi-samples” 
you can fit into a setup. Since single 
samples sound weird if you transpose 
them over an entire keyboard, one ap¬ 

proach is to take numerous samples and 
divide the keyboard up into smaller 
chunks. This means each sample doesn’t 
have to be transposed over as wide a 
range. The more samples that can exist 
in a setup, the greater the potential for 
realistic sounds—although since all those 
samples use up memory, you can either 
have lots of short samples or a few long 
samples (or anywhere in between). 
Crossfade The ability to fade from one 
sample to another on one key. This is 
usually tied to either velocity or footpedal/ 
mod wheel setting. 
Editing I’ve divided this into three gener¬ 
al levels: simple, standard and sophisti¬ 
cated. “Standard” editing consists of the 
following functions: Automatic looping, 
Truncate the beginning and end of a sample, 
Reverse a sample, User controllable input or 
output filters (where applicable) 

If a machine doesn’t have at least 
these editing features as part of the ma¬ 
chine itself, it’s classified as having “Sim¬ 
ple" editing. If it has these features and 
perhaps a small handful more, its editing 
capabilities rate a “Standard.” If there are 
a genuine plethora of additional onboard 
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Julian Music Systems 
Presents 

The Music POWER Station™ 
Including 4 Megabytes of RAM for the Apple Macintosh™ 

Work with Multiple Applications simultaneously in Switcher! 

YOU work faster! YOU save TIME and MONEY! 
Julian Music Systems: 
• Agents in Northern and Southern California 
• Agents who are Musicians and specialize in Macintosh 
• Complete MIDI Systems, Support, and Service 
• Selected MIDI Software from: Southworth Music Systems, 

Mark of the Unicorn, Opcode Systems 
• Consulting, Training, and Live Studio Demos 

^JamBox/4! Available 

Julian Music Systems 
4345 Fairwood Drive 
Concord, CA 94521 
415/686-4400 

* Authorized Value Added Reseller 
Julian Muac Systems is • division of Juian Systems, Inc Music Power Station is a tademark of Juli wi Systems, Inc. Apple is a tademark 
of Apple Computer, Inc Macintosh is a tademark of McIntosh Laboratory, Inc. and is being used with the express permission of its owner 

In its never-ending quest to bring you the finest 
in reasons to purchase its products. SynHance 
humbly offers the following applications for its 
M2Y MIDI merger : 

A) Play your synth-rack from two MIDI keyboards 
without switching or re-cobling. 

B) Share your synth-rack with a fellow musician. 

C) Maintain keyboard control when using a 
TX816. Mirage Multi Sampler, Matrix 6R, Roland 
Super Quartet ... or any keyboardless MIDI 
synth, with a patch editor or sequencer. 

Still need a reason? See your dealer or call 
Harmony Systems at (404) 662-8788. We're 
beyond reason. Dealer inquiries invited. 

SynHance 

MIDI Merging/ 
Switching 

Programmable 
Merge Assignments 

Unique 
Dynamic Filtering 

Rack Mountable 
(with Boss RAD-10) 

Visa/MC accepted 

Member Midi Manufacturers Assn. 
1 M1X816, Mirage Multi Sampler, Matrix 6R. and Boss and Roland Super 

Quartet are trademarks of their respective companies: Yamaha Interna¬ 

tional, Esoniq, Oberheim, and RolandCorp US. tm SynHance and the 
SynHance logo ore trademarks of Harmony Systems, Inq 

4405 International Blvd. 
Suite B-113 

Norcross, GA 30093 
. (404) 662-8788 . 

editing tricks or if a recognized compu¬ 
ter/software editor is currently available, 
the sampler gets a “Sophisticated.” 

Controllers This includes wheels, joy¬ 
sticks, MIDI magic and the like. 

Add’l Sound sources On-board analog 
or digital synthesis, or neat-o ways of 
handling samples. 

Efx- On-board reverb, delay and other 
fun items. 

Seq’r/sync (“Sequencer/Synchronizable 
to:”) On-board sequencer or related func¬ 
tion/whether it can slave or be slaved to 
external devices, and how. 

VCAs/VCFs/LFOs The number of volt-
age-controlled (or digital, as noted) amp¬ 
li fiers/filters/low frequency oscillators 
available. Key track is abbreviated as kytk. 

Envelopes: No./Stages The number of 
envelopes and number of stages (“steps”) 
available. 

Cmptr intrfce (“Computer interface”) 
This gives a specific computer, piece of 
software, or both if popular favorites exist; 
otherwise, it rates a plain old interface 
number or a “none” if that’s all there is. 

MIDI This comes in two flavors, “None” 
or “Full.” “Controlled” means the sampler 
hasn’t its own keyboard. Since MIDI im¬ 
plementations vary widely, this is an im¬ 
portant place to read the individual specs. 

Dyn range Dynamic range. 

Disk sze/drive Size of the disks used and 
how any disk drive is implemented. 

No. outputs Some of the hipper machines 
are doing clever things here. Read the 
specs. 

Display How you know what’s going on 
inside your digital demon. 

Unique feature #1 and Unique feature 
#2 Anything that sets one of these widg¬ 
ets apart from all the rest ... in five words 
or less. 

There you have it. My sense that The 
Matrix is pretty comprehensive was en¬ 
couraged by my interviews of various 
manufacturers’ representatives. As often 
as not, when I asked these people for 
their “Unique feature” suggestions, they 
mentioned something already covered 
under previous categories. 

Good luck, and enjoy all your sampler 
sampling. There’s a lot of good music out 
there to be played. En 
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Save Hundreds of Dollars! 

Subscribe to 
Electronic Musician. 

Buying the wrong piece of gear could 
cost you hundreds of dollars! Get the 
best available information on buying 
the right products and getting the most 
music out of your current equipment— 
Subscribe to Electronic Musician. 

EM’s “system-oriented” approach 
assures you total coverage on all stages 

of music creation, from the first musical 
thought to the final production of a 
demo tape. Whether you’re an enthu¬ 
siastic potential musician or a seasoned 
pro, an avid computer user or a neo¬ 
phyte, a keyboard player, a guitarist or a 
drummer, Electronic Musician is 
your reliable information source. 

Don’t miss a single issue! Subscribe TODAY and save! 
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\ Most people think of samplers as key-
' \ /1 board instruments. But within that 

\ deceptively normal-looking exterior lurks 
a bunch of digital audio recorders—and they sure 
can come in handy during mixdown. 

Fix It in the Mix—With a 
Sampling Keyboard 
by Craig Anderton_ 
Uh-oh. You’re doing a mix and you 

start hearing things. . .like clicks, 
and pops, and out-of-tune parts, 

and even a fluffed note on the piano 
section in the second verse. And the 
singer didn’t quite make that high D... 

In the pre-sampling days, these prob¬ 
lems would have meant either redoing a 
track, or getting intimately involved with 
a razor blade and splicing tape. But no 
more. Although most people look upon 
samplers as sampling keyboards, this is 
only one way to look at that these wonder 
boxes. In the studio, for example, you 
might be better off thinking of a sampler 
as a bunch of little digital audio recorders, 
controlled by switches that—just by coin¬ 
cidence—come in a piano keyboard’s 
configuration. With our consciousness 
thus properly shifted, we’re ready to “fix 
it in the mix” and get into some serious 
cut-and-paste work. Most of these appli¬ 
cations involve recording a part from tape 
into the sampler, manipulating it within 
the sampler, then recording the part back 
on tape in place of the flawed original. 
Thanks to 12 and 16 bit sampling sys¬ 
tems (or the better 8 bit systems), the loss 
in fidelity that occurs during the transfer 
is minimal—and is certainly preferred to 
whatever glitch you wanted to eliminate. 

Stop That Plosive! 
One of the quickest ways to spoil a great 
vocal take is with a popped “P” or “B” 

sound. Punching one word can be a Big 
Deal, since it’s going to be difficult for the 
singer to get the same feel and match the 
level. Besides, what happens if sloppy 
engineering on the original session let 
through that exploding “P” sound, yet 
you have to solve the problem during the 
mix when the singer isn’t around to re-do 
the part? 

Craig Anderton has just completed program¬ 
ming and mixdown work for the Tingstad/ 
Brewer/Rumbel album Emerald, scheduled 
for October release on Narada/MCA Records. 

Simple. Sample the offending word, 
complete with pop, into the sampler. Next, 
use the truncation function to cut off the 
pop at the beginning of the sample. Well, 
maybe not the entire pop; usually you 
want to leave in just enough to retain a bit 
of the P sound. When the plosive has been 
properly tamed, send the truncated sample 
back into the recorder and punch it in 
over the original word. 

What? You say it’s a short word and 
who can do that quick a punch? Then 
transpose the sample down an octave, 
slow the recorder down to half speed, 
and do the transfer. Or if the word is 
embedded in the middle of a phrase, 
sample the entire phrase and copy it to a 
second sample. Then, truncate the end 
of the first sample just before the pop, 
truncate the beginning of the copy just 
after the pop, and splice the two samples 
back together again and record it over 
the original phrase. Usually any pops are 
short enough that the few milliseconds 
lost in the splicing process won’t signifi-
candy affect the overall timing. 

The Transplant 
Thanks to the repetitive nature of most 
pop tunes, melody lines and parts often 
repeat in more than one place. Recendy, I 
was mixing an album project where, in 
the second verse, there was an audible 
electrical click on one of the notes in a 
part. The musician who played the part 
was on tour, so she wasn’t available to 
replay the line. 

1 checked back in the song and sure 
enough, there was an almost identical 
line in the first verse. We sampled it, and 
recorded it over the line with the glitch. 
The process worked so well it’s impossi¬ 
ble to tell which is the “transplant” and 
which is the original. 

Testing A Splice Point 
Do you get as nervous as I do when 
slicing up a multi-track master tape? It’s 
no fun to slash a 2-inch tape into pieces, 
only to find that maybe that snare hit 
wasn’t the right splice point after all. 

The usual procedure is to test your 

36 Electronic Musician [December 1986 



splice by recording a mix of the multi-
track on to 'A-inch tape, and then doing 
your “practice” splices on the 'A-inch ver¬ 
sion. Once you find the right place, you 
then do the “real” splice on the multi¬ 
track master. This is all well and good, but 
no longer necessary if you have a sampler 
with a splicing function. Start by sampling 
a couple of seconds around each of the 
potential splice points. Truncate the sam¬ 
ples to the splice points, then use the 
splice function to glue the truncated sam¬ 
ples together. If it works, great—go do 
the splice. If not, re-truncate the samples 
and try again. When you find the right 
splice point, proceed to slicing and dic¬ 
ing the multi-track master. 

Fixing The Out-Of-Tune Note 
Here is where a sampler can truly save a 
session. The singer has just given a stun¬ 
ning performance except. . .that last note 
was just flat enough to blow the take. 

Or was it? Sample the note into the 
sampler, and punch over the existing 

his is the kind 
of salvage job that 
can make a singer 
your friend for life” 

bad note. Only this time, artfully move 
the pitch bend wheel at just the right 
moment to bring the note up to pitch. 
This is the kind of salvage job that can 
make a singer your friend for life. 

Incidentally, you can also use this tech¬ 
nique during the recording process to help 
a singer hit a note outside of his or her 
range. Sample the highest note the singer 
can sing, and when it’s time to hit that 
ultra-high note, play it on the sampler by 
transposing the sampled sound upward. 

Steady, Steady. .. 
What happens if the kick drum is just a 
shade off tempo? You guessed it: assum¬ 
ing the kick is on its own track, you can 
sample the sound, then during the trans¬ 
fer back to tape hit the sampler key at the 
right time so that the bass drum falls right 
into the pocket. 

Curing The No-Vibrato Effect 
During mixdown, I heard a vocal line 
that was just crying out for a real heavy, 
thick, even vibrato at the end of a phrase. 
Unfortunately, not all singers can pro¬ 
vide this. . .but a sampler can. Sample 
the note, and when you record it over the 
existing note, turn up the mod wheel for 
the desired amount of vibrato. You can 
even do some really bizarre things like 
simultaneous pitch bend and vibrato... 
pretty bionic sounding. 

But I’ve Run Out Of Ddls: 
You’ve got one DDL chorusing the lead 
vocal, one on the drum overhead mic, 
and your very last DDL doubling a sax 
solo. At this point the rhythm guitarist 
muses about how it would be nice to have 
a little 8th-note slapback every time he 
hits that fancy B maj 7th chord. . .you 
know, a tail of about three of four echoes 
that fade out nicely into the drum fill. 

Here’s where velocity keyboards come 
in handy. Sample the rhythm guitarist’s 
fancy chord, and play the sample when 
the echo is supposed to come in. Play it 
once for each echo, and play the note a 
little softer each time so that the echo’s 
level diminishes properly. If you have an 
open track, the echo can be recorded 
there and you won’t have to think about 
it any more. If all your tracks are full, find 
someone to play the part in real time 
during the mix itself. 

1 must confess to using this technique 
a lot, even when 1 haven’t run out of 
DDLs, since it allows for echo effects that 
would be just about impossible to achieve 
with standard DDLs (such as strange 
polyrhythms, echoes that get louder and 
then softer, and so on). 

Testing, Testing. .. 
And since we’re in a mix-oriented frame 
of mind, we want to make sure every¬ 
thing is aligned level-wise. Sample a 100 
Hz, 1 kHz, and 10 kHz tone into the 
sampler; they won’t take up much mem¬ 
ory since all you have to do is loop a few 
cycles. Then make up a little sequence 
that spits out these tones in the right 
order for calibration. Some samplers will 
have a hard time dealing with a 10 kHz 
signal, but if you sample at a fast sample 
rate and sample the tones at a moderate 
level, you should have something good 

enough to use. 
Keyboard players who would like to 

endear themselves to guitarists can sam¬ 
ple an E = 164.8 Hz tone into the sampler. 
When transposed down an octave, this 
produces the right frequency for tuning 
the guitar’s low E string. When trans¬ 
posed up an octave, you can tune the 

cc 
• • • not all 

singers can 
provide (heavy, 
thick, even 
vibrato). . .buta 
sampler can” 

high E. Notes for the other guitar strings 
(A, D, G, B) lie within this two-octave 
range. You can even make up a little tun¬ 
ing sequence—say, ten seconds on each 
note needed for tuning. 

And There s More; 
While technically not a fix-it-in-the-mix 
application, some samplers (e.g. Akai 
S900) let you slow the sampling rate way 
down, thus allowing very long sampling 
times (close to a minute!!). This can be a 
real boon to songwriters. I don’t know 
about you, but 1 often come up with words 
by playing a chorus or verse over and 
over and over again until I’ve got most of 
the words filled in. In the Dark Ages, this 
meant rewinding your tape a lot. Now 
TASCAM, Fostex, and others offer “block 
repeat” functions where the tape will re¬ 
wind back to a set point, play forward to 
another set point, rewind, play, and so 
on. But why torture your tape deck trans¬ 
port? Sample the entire verse, chorus, or 
whatever, and loop it. 

Truncate End 
Samplers make great musical instruments, 
no doubt about that. But they also make 
versatile digital recorders with very useful 
editing capabilities. Next time you need 
to fix something in the mix, see if a 
sampler won’t do the job in the quickest, 
simplest, and most cost-effective manner. 

cn 
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UBECHRFT 
HOLBROOK, NY 11741 

(516) 567-8588 
ORDER NOW AND SAVE 

■SUFFIXES (S=SINGLE. D= DOUBLE, T=TRIPLE, 

U=UNDERDESK SHELF, M=M0NIT0R SHELF 

-BLACK FINISH ADD 10% 

■CASTERS ADD $42 00 

Dealer Inquiries 
Welcome 

ITEM » DESCRIPTION RETAIL OUR PRICE Piggyback Rack Mini-Scissor 

TUBE RACKS 

TR-06 6 SP. (10.5") TUBE RACK 11000 
TR-08 8 SP (14~) TUBE RACK 118 00 

TR 10 10 SP. (17.51 TUBE RACK 12400 

TR 12 12 SP (21") TUBE RACK 164 00 

TR 14 14 SP (24.5") TUBE RACK 172 00 

TR 16 16 SP (28") TUBE RACK 180 00 

TR 18 18 SP (31.5“) TUBE RACK 190 00 

TR 22 22 SP (38.5") TUBE RACK 202 00 

TR-27 27 SP (47 25") TUBE RACK 218.00 

TR-41 41 SP (71.25") TUBE RACK 268.00 

KEYBOARD RACKS 

LK-36S 36" LARGE KEYBOARD RACK (INC 1 TIER) 158 00 

LK-42S 42" LARGE KEYBOARD RACK (INC 1 TIER) 160.00 

LK 48S 48" LARGE KEYBOARD RACK (INC 1 TIER) 162 00 

LK-54S 54" LARGE KEYBOARD RACK (INC 1 TIER) 164 00 

SK-36S 36" SMALL KEYBOARD RACK (INC 1 TIER) 158 00 

SK-48S 48" SMALL KEYBOARD RACK (INC. 1 TIER) 162 00 

SK-54S 54" SMALL KEYBOARD RACK (INC. 1 TIER) 164.00 

AT 36 36' ADDITIONAL TIER 38 00 

AT-42 42" ADDITIONAL TIER 40.00 

AT 48 48" ADDITIONAL TIER 42.00 
AT- 54 54" ADDITIONAL TIER 44 00 

ET-36B 36" ECONOMY TRIPLE RACK (BLK ) 194 00 

ET 42B 42" ECONOMY TRIPLE RACK (BLK ) 206.00 

ET-48B 48" ECONOMY TRIPLE RACK (BLK J’SPECIAL PRICE1 178 00 

ET-54B 54" ECONOMY TRIPLE RACK (BLK ) 230 00 

ED-36B 36" ECONOMY DOUBLE (BLK.) 174 00 
ED 42B 42" ECONOMY DOUBLE (BLK.) 186 00 

ED 48B 48" ECONOMY DOUBLE (BLK ) ’SPECIAL PRICE! 158 00 

ED 54B 54" ECONOMY DOUBLE (BLK.) 210.00 

ER-04 4 SP EXPANSION RACK 48" WIDTH) 120 00 

ER 08 8 SP EXPANSION RACK 48" WIDTH) 140 00 

PB 10 PIGGY BACK RACK (TIERS NOT INC ) 30.00 

MS -10 MINI SCISSOR STAND 80 00 

MT 30B MIC STAND TIER ♦ MIC STAND* MUSIC RACK (BLK ) 60 00 

X STANDS 

SX 30 SM X STAND 66 00 

MX 32 MED X STAND 78 00 
LX- 36 LG. X STAND 88.00 

DX 32 DOUBLE X 138 00 

BX 10 BILEVEL X 118 00 

ACOUSTIC DIVIDERS (GO-BO) 

GB-39 (W39”»H48") GO BO (BLU. RED. YEL. GREY) 130 00 

GB-52 (W52" -H48") GO-BO (BLU. RED. YEL. GREY) 150 00 

PORTABLE WORKSTANDS & TABLES 

PW-28 (28 «18 "30) PORTABLE WORKSTAND 90 00 
PW-36 (36-20-30) PORTABLE WORKSTAND 110 00 

PT 28 (28-18-30) PORTABLE TABLE 140 00 

PT 36 (36 - 20 -30) PORTABLE TABLE 160 00 

UT-30 SM. UTILITY TABLE 96 00 

UT 36 LG UTILITY TABLE 11600 

DJ STANDS 

DJ 30 SMALL OJ STAND 90 00 

DJ 36 LARGE DJ STAND 11000 
DB 36 DJ BOOTH (INC SNAP-ON SKIRT) 500 00 

RACKING CONSOLES 

RC IOC RACKING CONSOLE/CASTERS 250 00 

RS IOC RACKING CONSOLE/SHELF/CASTERS 280 00 

PARTS 

PCA 10 LOCKING CASTERS (SET OF FOUR) 60 00 

PKA 10 KEYBOARD ARMS (SILVER) 22 00 
PER- 10 ECONOMY KEYBOARD ARMS (BLK ) 12 00 

PORTABLE BIN SCAFFOLDS 

BS 05 (18 « 18 - 60) BIN SCAFFOLD/ 1 5" DIA TUBE 124 00 

BS 06 (18-18 - 72) BIN SCAFFOLD/ 1.5" DIA TUBE 130 00 

BS 15 (22-22- 60) BIN SCAFFOLD/2' DIA TUBE 18000 

BS 16 (22 - 22 - 60) BIN SCAFFOLD/2" DIA TUBE 190 00 

NEW PRODUCTS 

HR-06 6 FT HEAVY DUTY ELECTRONICS RACK (BLK ONLY) 550 00 

MC 48 MIXING CONSOLE STAND (W48 - D30 - H26) OTHER SIZES CALL 250 00 

WORKSTATIONS 

WS-42 WORKSTATION 42-28- 26 19600 
WS-42M WORKSTATION 42 "28" 26/MONITOR SHELF 230 00 

WS 42MU WORKSTATION 42-28« 26/MONITOR & UNDERDESK SHELF 25800 

WS-42U WORKSTATION 42-28- 26/UNDERDESK SHELF 218 00 

ALSO IN 36" WIDTH & 48" WIDTH CALL! 
-WS TABLETOPS ALMOND. BLK . OAK. WALNUT SPECIFY 

-WS SERIES AVAILABLE WITH LOCKING CASTERS (#PCR 10) 

-TR. PW. PT. DJ. & DB SERIES AVAILABLE WITH CASTERS 

77 00 
83 00 

87 00 

11500 
12100 

126 00 

133 00 

142 00 

15300 

188 00 

11100 

11200 

11400 

11500 

11100 

11400 

11500 

27 00 

2800 

3000 
3100 

136 00 

14500 

125 00 

16100 

122 00 
13100 
11100 

147.00 

84 00 

9800 
2100 

56 00 

42 00 

4700 

55 00 
62 00 

9700 

8300 

9100 

105 00 

6300 

7700 

98 00 

112 00 

68 00 

82 00 

6300 

77 00 

35000 

17500 

196 00 

4200 
1600 

900 

8700 

9100 

126 00 

13300 

385 00 

175 00 

138 00 

16100 

18100 

153 00 

DJ Stand DJ Booth 

Custom 
Steel Scaffoldn 

— Send Coupon and List ol Items Desired To: ■■■ 

FM TUBECRAFT SUPPORT SYSTEMS INC. 
1121-26 Lincoln Avenue, Dept. EM, Holbrook, NY 11741 

List Items __ 

Name_ 

Address __ 

I City_ State _ Zip_ 

. Telephone __ 

CHECK FORM OF PAYMENT: OVISA □ MasterCard 
□ Personal Check DCertified Check DMoney Order 

I Card No_ Exp. Date_ | 

[ ALL SHIPPING CHARGES ARE FREIGHT COLLECT I 

PERSONAL CHECKS: Allow 3 weeks to clear 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
All Returns Must Have a Return Authorization Number 



\ Pan whang, extra milliseconds, fried 
' \ y I disks, a happy ending for the Drums of 
\ v> Death, and soup slorp— here, revealed 
for the first time, are the. .. 

Secrets of the Emulator II 
by Michael Levine_ 

Let’s see—you wowed ’em on that 
first pass when you used your Emu¬ 
lator Il Vegematic Revenge disk MIDIed 

to a retrofitted Roland 808, sampled the 
perfect hamster sneeze from the studio 
mascot, called up your patented Drums of 
Death, and—AAARGH! ! ! There it is again! 
Yes, when you called up the Drums, the 
dreaded OverlayLoadError appeared in 
its full LCD glory. You push every button 
in sight, you give the E-II a love tap or 
two, you even, in desperation, consult 
the manual—all to no avail. The produc¬ 
er awakens from what appears to be a 
drug-induced stupor, absent-mindedly 
extinguishes a cigarette on your “blank 
formatted” pile, and ominously intones 
“Are we ready yet?" 

Overlay Load Error 
Sound familiar? Well, don’t give up hope 
’cause we may be able to rescue that 
hamster after all. “OverlayLoadError” oc¬ 
curs because the E-II always accesses its 
operating system from the disk in the 

Bom in Tokyo, Michael Levine is a New York 
studio musician who has recorded with Joe 
Jackson, Rick Derringer, Boy George, and the 
Hooters. He is also believed to be the only 
techno-pop-keyboard-wiz-and-sampling-fool 
to have performed at Carnegie Hall four 
times as a classical violinist. 

upper drive (unless you have no disk in 
the top drive, a non-formatted blank disk 
or non-E-II formatted disk in the top 
drive, or you’ve forgotten to put down the 
little plastic doohickey that locks the disk 
in place and stops that crazy light from 
blinking). So, if you replace your boot-up 
disk with one that has a different soft¬ 
ware revision (number), when the E-II 
goes to find its operating system on the 
upper drive it will find something it can’t 
handle, and issue the “Overlay” message. 

The solution is to replace the disk in 
the top drive with the disk you booted up 
with (or one with the same format rev) 
and try again. If you need to load in data 
from a performance disk with a different 
format rev, put it in the bottom drive and 
push Disk, then key in 2. Library disks 
should also go in the bottom drive, but 
this time select Preset Definition 11. 

With a two drive unit, you can avoid 
the “Overlay” problem entirely just by leav¬ 
ing your boot-up disk in the top drive, 
and doing all other business in the bot¬ 
tom. Also, you can always update all your 
disks to the most recent software revision 
using special function 14 (copy software) 
without bulk erasing the disk (as you do 
when you format it). 

If you have only one drive, the prin¬ 
ciple is the same. Put in your boot-up 
disk, go to the “Disk” function, then re¬ 
place your boot-up disk with your data 
disk and key in 1 (Get Bank Disk 1). 
Once you’ve loaded your sounds, go back 
to the boot-up disk to perform normal 
operations. 

Disk Read Error 
Here’s another goody—what do you do 
when you get a DiskReadError on your 
only copy of Leave It To Beaver Outtakes? 
First of all, try both drives. Sometimes 
due to weather, dirt, flaky electricity, or 
just plain orneriness, one or another drive 
won’t be acting up to snuff that day. But, 

assuming that it’s an honest-to-God-your-
disk-is-fried situation, you may still be 
able to salvage at least part of your data. 
Notice that when the drive is loading, it 
makes a steady click-click, but when it 
gets to the trouble spot it pauses a mo¬ 
ment before giving you an error message. 
Well, count the clicks before the error, 
then load your disk again, keeping a 
formatted blank handy. When you get to 
the portentious pause, quickly pull the 
Beav and stick in the blank (and don’t 
forget the doohickey to latch the drive!). 
The E-ll will finish the load and, pro¬ 
vided you’ve made a recent sacrifice to 
Nanoweber and Alias, most of your 
sounds will be saved. 

(Incidentally, something analogous to 
this will work when you encounter a For¬ 
mat Conflict problem on the DX7 when 
trying to load from a cartridge. Put in a 
cartridge with a format the synth likes, go 
to Function and push Load. The DX will 
then pause and ask you: Load Memo-
ry/All of Memory? Switch the cartridge 
with the one that has the sounds you 
want, and the format your baby hates, 
and answer Yes.) 

The Case Of The 
Extra Milliseconds 
How about that nasty E-II delay problem 
on certain percussive instruments that 
you assumed was more MIDIocy? It prob¬ 
ably wasn’t, at least not entirely. 

I’ve found that most samples, no mat¬ 
ter how carefully you set your level and 
threshold parameters, have at least some 
silence or low-level ambience before the 
sound begins and can do with four or 
five milliseconds (about 110 to 135 bytes) 
truncation at the start. While this is not 
easily perceived as a delay, combined 
with five or so milliseconds of MIDI proc¬ 
essing delay and a few more for an attack 
envelope, you start feeling a bit on the 
tardy side. Be careful, however, especially 
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you hotshots with the Digidesign visual 
editing software. The output electronics 
of the Emulator have their own idiosyn-
cracies that won’t permit you to hear 
anything for a few milliseconds no matter 
what the sample says. Therefore, if you 
truncate by sight you are apt to lose a little 
bit of the good stuff at the top. Shocking 
as it may seem, the best guide is your ear. 

Solving The Pan Whang/ 
Soup Splorp Dilemma 
And what about your 16-second Kitchen 
Kalamities sample with the great pan 
whang at the front and the soup splorp at 
the end that you never use because all 
you want is the whang and the splorp— 
but when you copy the sample the E-II 
won’t let you permanendy truncate the 
stuff in the middle? You need those extra 
14 seconds for the souffle. What’s a moth¬ 
er to do? 

Simply copy the sample, save it to a 
library disk, erase the onboard copy, edit 
the onboard original to just a whang, and 
load in the copy from the disk. Now you 
edit the copy to just a splorp and you 
have lots of time left over for Julia Child. 

Fun Tips Finale 
Enough of problems, let’s have some fun. 
Want some great panning effects? Assign 
a couple of monophonic sounds (e.g. a 
woodblock and cowbell) to outputs one 
through four. On the board, assign pan 
locations to these inputs in the bizarre 
and perverse manner of your choice. Se¬ 
quence rapid, syncopated parts and try 
to figure out where each instrument is 
going to come from next. One of my 
jingle clients loves this one. 1 haven’t had 
the heart to tell him that most people’s 
TVs are still mono. 

Ever wanted to use one real time 
controller to do two things at the same 
time? With the E-ll alone this is a no¬ 
can-do; however, with an external synth 
as the master keyboard it’s a different 
bailgame. Picking an obscure example 
like the DX7, we all know (because of 
copious and readily available documen¬ 
tation, in Kanji and Hiragana) that the left 
wheel, right wheel, aftertouch, and Data 
Entry slider correspond to, respectively, 
pwh, #01, chp, and #06 in the E-ITs 
MIDI section. But did you know that you 
could assign an external controller to more 

than one MIDI receive (you know, A, B, or 
C in Preset Definition 30—MIDI Setup)? 
This means if you assign chp (aftertouch) 
to A and B, then go to the Real Time 
Control module and assign A to Filter 
(display reads 4:2) and B to LFO-to-Pitch 
(display reads 5:4), pressing hard on the 
DX7 will simultaneously brighten the 
horn voicing and increase the vibrato. 

The DX can also come in handy when 
you have to transpose a sound more than 
the stingy octave the E-ll deems permissa-
ble. You can use the left wheel to extend 
the range somewhat, but getting anything 
other than the full minor third transposi¬ 
tion precisely in tune is a problem, as the 
wheel has a spring inside that makes inter¬ 
mediate positions unstable and difficult to 
find again. By contrast, the Data Entry 
slider on the DX (#06, remember?), doesn’t 
move and has a graded (hence markable 
and repeatable) scale. Simply assign the 
E-II’s pitch bend to receive information 
from the DX’s Data Entry slider. The Store 
Controls feature of the sequencer can 
sometimes make life easier—but it has its 
own little pouts and tantrums that we won’t 
explore today. En 

MIDI LINK 

THE PROGRAM MANAGER. 
JLCooper Electronics brings you MIDILINK, a "Midi program manager" that allows a 
master controller or sequencer to send different Midi program numbers to individual 
slaves simultaneously. 
When a Midi controller sends out a Program Change Command to its slave synths or 
effects, the program number received by each slave is the same. This often means that 
programs within the slaves must be shuffled and duplicated in order to get the desired 
programs to play together. Wasted memory and wasted time. 

MIDILINK manages your programs by allowing you to specify a Master Program con¬ 
taining as many as twelve separate Midi Program Change Commands, each of which 
may be sent out one of six independent Ports on any desired Midi Channel number. In 
addition, up to 32 Master Programs can be linked in a Chain and stepped with a foot¬ 
switch. MIDILINK's battery-backed memory will store 99 Master Programs and 100 
Chains for instant recall. Suggested Retail Price: $449.00 

MIDI LINK. ANOTHER ELEGANT SOLUTION FROM: 

Jl£ □□PER ELECTRONICS 
1931 Pontius Avenue. West Los Angeles, CA 90025, 213-473-8771, TELEX: 5101001679 JL COOPER 
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Many of these tips and techniques can 
be applied to any sampler and all of 
them will greatly help you in. .. 

Getting the Most out of 
the Akai S900 
by Steven Cox_ 

The arrival of affordable samplers has 
opened up previously unavailable 
sound textures to musicians, and 

Akai’s recent offering—the S900 Profes¬ 
sional MIDI Digital Sampler—is a cost-
effective rack-mount expander module 
(retail $2999.95) for the musician who 
wants to jump on the sampling band¬ 
wagon without blowing the budget. 

The S900 is a beautifully designed 
machine; its level of sophistication de¬ 
mands spending a little time in study 
and experimentation in order to get the 
most out of your investment. Good habits, 
in the form of proper computer and re¬ 
cording procedures, will make it easier to 
develop a library of samples that are as 
personal as your own fingerprints. 

This article assumes you already own 
an S900 and have started to understand 
its possibilities via the operations guide 
disk and practical examples in the manu¬ 
al. However, those who don’t own S900s 
can nonetheless apply some of these tips 
to any sampler. If you are already familiar 
with personal computers in general, so 
much the better; to a certain extent, all 
computers are similar in concept and 
design. The S900 is simply a dedicated 
computer designed to perform the task 
of digital manipulation of sound (and 
related tasking). Like all computers, the 
S900 has an operating system that ties 
together all the system elements, and un¬ 

Steve Cox is engineer and operations man¬ 
ager of Good Review, Inc., a recording studio 
and BMI publishing affiliate. Along with his 
main interest, songwriting, he has produced 
accounts ranging from The Championship 
Wrestling Association to General Electric 
Corporation. He is also a computer data 
systems consultant for several regional busi¬ 
nesses. 

derstanding how this operating system 
works will give you maximum control of 
the instrument. 

The Version Game 
After power-up, the S900 dutifully identi¬ 
fies itself and gives the version number of 
the operating system ROMs (read only 
memory) installed within. When this arti¬ 
cle was written, 1.2 was the current ver¬ 
sion; there’s a revised manual to go along 
with this version. 

If you do not have version 1.2 soft¬ 
ware, then by all means obtain it from 
your dealer. The earlier version, 1.0, is 
missing some vital features (such as being 
able to turn MIDI program changes on or 
off). Version 1.2 also displays the audio 
bandwidth of existing samples in mem¬ 
ory, something you had no way of know¬ 
ing before; and when switching from pro¬ 
gram to program, version 1.2 can sustain 
one program while switching to another 
(up to the limits of the eight voices). After 
having to put up with the “klunk” that 
many synthesizers make when you 
change patches, it is wonderful to hear 
one program gendy fade into (or sustain 
under) the next without “glitches.” 

By far the biggest new feature is the 
S900’s newly acquired ability to be played 
from drum machines. The note duration 
of most, if not all, drum machines is much 
too short to allow the attack, sustain, de¬ 

cay, release (ADSR) curve of the S900’s 
envelopes to “kick in.” The new One Shot 
Mode, on page 14 of the edit program 
section, insures that the sampler will re¬ 
spond to a trigger of any duration by 
playing the entire length of the sample 
(including ADSR, filter, warp, and so on). 
Thus, the S900 can now be triggered 
from virtually any MIDI device. 

Sampling Safari (or, Bagging 
The Big Sounds) 
Of all the electronic instruments you will 
ever play, the sampler alone offers a grip 
on reality. It cannot only sound like a 
string section but in a very real sense it is 
those strings. It is a near-perfect aural imita¬ 
tor and modifier—the ultimate parrot. 

The ability to recognize a good poten¬ 
tial sample when you hear it is a tech¬ 
nique that improves rapidly with prac¬ 
tice. Take the time to experiment with 
gathering new samples; this will teach 
you more about the nature and structure 
of sound as well as expand your library. 

When on a sampling safari, always 
try to capture more sound length than 
you need, then edit later by using the 
S900’s ability to discard unwanted por¬ 
tions of a sample. It is also a good idea to 
save your memory to disk before making 
drastic or irreversible changes to pro¬ 
grams and samples. As you forge ahead 
and experiment, you don’t want to bum 
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PE/IRL 

PE/IRL 

SC-40-13 illustrated with optional Drum Rack 

Pearl's SYNCUSSION-X has broken the "Sound Barrier"! Its innovative, 
true percussion sounds put the entire spectrum of "Total Percussion" at 
your fingertips. MIDI in-out-and-through, combined with D.W.A.P. (Digital 
Wave Analog Processing) sounds, makes SYNCUSSION-X today's most 
sought-after companion to today's sophisticated Rock Musicians. With 
Gongs, Chimes, Steel Drums, Marimba, Hand Claps, and Whistles, plus 
acoustic and electronic drum sounds and more. .. all completely 
programmable... Pearl's SYNCUSSION-X does it all! Meeting the demands 
of today's hi-tech studios and up to the rigors of the road, it's become 
Steve's best friend. Don't YOU need a friend too? 

Meet one today at your local Authorized Pear! Dealer!! 

Fora full-color catalog, please send $2.00 for postage and handling to: 
In U SA : Pearl International Inc.. Dept SYX. P.O. Box 111240, Nashville. TN 37222-1240 



your bridges behind you. 
One way to get started is to take 

samples from existing recordings. This 
may not be the most original route, but it 
provides excellent training in the art of 
sampling. While the CD player is the 
medium of choice due to both sound 
quality and ease of cueing, phonograph 
records or even high quality cassette 
tapes will do almost as well. The libraries 
of most colleges and large metropolitan 
areas carry a selection of classical music 
CDs and phonograph records that are 
available for rental at very modest fees. 
(Note: the copyright implications of sam¬ 
pling from existing recordings are not 
clear; EM does not endorse sampling or 
recording any copyrighted material. You 
should consider the moral and ethical 
implications of taking sounds from oth¬ 
ers’ recordings regardless of whether or 
not you apply creative input to them.) 

When sampling complex sounds such 
as loud, full orchestral textures from pre¬ 
recorded material, the quality of the play¬ 
back medium is not so important. Howev¬ 
er, delicate textures (such as light strings, 
oboes, etc.) almost require that the actual 
instruments be played direcdy to the sam¬ 
pler, or sampled from a CD, due to the 
inherent noise levels of tape and vinyl. 

When it’s time to hook your system’s 
stereo output to the S900’s mono line 
input, adjust your mixer or balance con¬ 
trols for a 3 dB (or greater) difference 
between the left and right channels. This 
prevents phase cancellation from mess¬ 
ing around with your high end and/or 
hollowing out the bottom. Also, watch 
your recording level very closely. If your 
meter reaches those six dots at the far 
right of the LCD record display, you have 
introduced digital distortion into the sig¬ 
nal. You may not notice anything amiss at 
first; however, if you listen to the sample 
played an octave or more below its origi¬ 
nal frequency, the “garbage” will become 
evident. 

I’ve found the best single instruments 
to sample are those with a fairly linear 
and consistent attack and decay enve¬ 
lope. The amplitude envelope for a flute 
or piano doesn’t have to change with 
every note to still sound natural to the 
ear, even in a solo. But guitars or saxes 
exhibit a high degree of fluctuation in 
sound, especially in their attack, and 
they tend to sound much less natural 
when played from a sampler—especially 
when used “up front” in a mix. It can be 

amazing how much a perfectly sampled 
recording of a sax can sound just like an 
accordion when you try to work with it 
on some ranges of the keyboard. That 
effect could be good, but only if you’re 
after an accordion sound! (What works 
for me is to record the guitar or sax 
sound as “straight” as possible—no 
pitch bend or vibrato—then add modu¬ 
lation and pitch bending with real time 
controls such as wheels—Ed.) 

For great orchestral samples, check 
the point of climax in a phrase or section 

of music. Endings are also excellent 
places to find chords and “hits.” Besides 
classical selections, soundtrack record¬ 
ings are often ripe with musical textures 
that sample well and loop easily. And 
keep in mind that students of traditional 
instruments at nearby colleges and uni¬ 
versities are often available for sampling 
sessions; sometimes all you need to do is 
put a notice on a music department bul¬ 
letin board. There are no rules on where 
to look, only suggestions. 

Drums and related percussion sam¬ 
ples are everywhere! Beyond the obvious 
capability of sampling traditional drum 
sounds, practically anything can be used 
percussively if handled creatively. Forex-
ample, sampling the sound of a screw¬ 
driver tapping a table with gated reverb 
produces an incredible explosive punch. 
Played an octave or so below the sampled 
pitch, the effect sounds huge! Coughs, 
chair squeaks, firecrackers, door slams, 
grunts, animal noises and even laughter 
can effectively “dress up” an otherwise 
routine drum kit. (Incidentally, a gated 
reverb effect is simplicity itself: sample 
the drum sound with reverb, then trun¬ 
cate the end to suit—Ed.) 

With the 11.878 seconds of memory 
available at its maximum bandwidth of 

16 kHz, the S900 can even be used for 
simple manipulation of vocal or instru¬ 
mental parts within a song. Just sing or 
play that difficult phrase into memory 
and “presto,” from then on you perform 
the entire phrase at the press of a single 
key whenever you need it in the song. 
Totally acceptable guitar samples can also 
be made with the bandwidth narrowed 
to around 9 or 10 kHz, thus providing 
over 21 seconds of sampling time. 

Concerning The Disk Drive 
and Related Commands 
First and foremost, be very carefill! The 
S900 (version 1.2) has no “double check¬ 
ing” to see if you really want to erase that 
file, memory, or disk, and that could spell 
trouble if you push buttons first and ask 
questions later. The advantage, of course, 
is that veteran samplers can save time by 
not having to answer those “are you sure?”-
type questions. But always think before 
you act, since many pages in the S900 
put you just one keystroke away from 
some form of annihilation. 

You can avoid most serious mishaps 
by getting into the practice of consistendy 
making backup disks of your most treas¬ 
ured samples, and write-protecting your 
“keeper” disks. Remember, a disk never 
fails until the most important session or 
performance of your life—so keep back¬ 
ups handy. 

Another S900 disk operation quirk 
concerns the “return to home” error re¬ 
sponse. For example, if an error occurs 
when trying to save to a write-protected 
disk, the machine “locks up,” blinks all its 
LEDs, and tells you the problem (and its 
solution) with a cute little message “OOPS! 
Disk is write protected. Take it out and 
close the switch in the corner.” What the 
LCD doesn’t mention is that upon recover¬ 
ing from the error by pressing the Disk 
button to unfreeze the machine, you are 
now in the Load From Disk option on 
page 1 (the exact opposite of what you 
wanted). Pressing the enter key at this 
point would cause the unit to erase its 
memory and attempt to load from the 
disk, thus throwing your hard work from 
memory into data oblivion! Always check 
that you have selected the right function 
before attempting to re-save. 

Also note that in version 1.2, the S900 
does not verify data after writing to the 
disk. If by chance you do save to a defec¬ 
tive disk, you have no way of knowing 
that until you try unsuccessfully to load it 
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DESIGN SOUND 
SOUND DESIGNER” provides all the 
tools you need to design virtually any 
sound. Used with your digital sampler 
and a Macintosh,* SOUND DESIGNER 
offers many powerful digital sound 
editing and processing features pre¬ 
viously available only in very expen¬ 
sive computer music systems. And un¬ 
like other systems, SOUND DESIGNER 
is easy to use. It works like this: 

SOUND DESIGNER'S digital mixer 
includes a collection of digital signal 
processing functions unrivaled by 
other systems. Mix sounds in any pro¬ 
portion, or use the Merge function to 
create hybrid sounds that crossfade 
from one sound into another. Also 
included is a fully parametric, high 
quality digital equalizer. 

sound lacks a "natural" looping area, 
use the cross-fade looping function to 
create a smooth loop. Rather synthe¬ 
size than sample? SOUND DESIGNER 
includes direct digital synthesis-create 
sounds on the Macintosh, then transfer 
them to the sampler for playback! 

Sample sounds on your digital sam¬ 
pling keyboard. Transfer sounds to the 
Macintosh, where up to three sound 
waveforms can be displayed in very 
high resolution on the Macintosh 
screen. And you can do more than 
look. Much more. 

Looping with SOUND DESIGNER 
is easy. You can assign 
loop points visually, 
quickly. And if the 

Each SOUND DESIGNER program also 
includes a complete voicing program 
for adjusting all of the parameters of 
your sampling keyboard. Assign sam¬ 
ples to the keyboard, adjust envelopes 
and filters and quickly setup all per¬ 
formance parameters using SOUND 
DESIGNER'S graphic programming 
screens. 

Use SOUND DESIGNER'S Pencil tool to 
draw waveforms or "repair" flaws 
in sampled sounds. Combine 
sections of different sounds 
using Macintosh style cut 
and paste editing (barking 
guitars? plucked dogs?). 
Edit with an accuracy 
of 1/50, OOOth of a 
second— try that 
with a razorblade! 
A smoothing func¬ 
tion makes edits 
seamless and 
easy. 

SOUND DESIGNER has many more 
features not listed here. Besides, why 

read a mere description of the 
program—use it! Send us $15, 

and we'll send you a pair of 
Macintosh demo disks* 
with instructions. Once 
you see the creative 
power of SOUND 
DESIGNER, you'll 
want to designyour 
sound. It's the tool-

\ kit of choice for 
* modern musi¬ 

cians and sound 
mechanics. 

Now available for the Emulator //,” Prophet 2000/2002” and Mirage/Multisampler: 

Specify Prophet 2000 or Mirage 
digidesign Macintosh” is a trademark licensed 

to Apple Computer Inc. 

Digidesign Inc. 
Palo Alto, CA 94303 

920 Commercial 
(415)494-8811 
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back into memory at some later time. 
Hopefully, a verify feature will be availa¬ 
ble as a later upgrade (hint, hint), but 
meanwhile, once again the solution is to 
make a backup any time you dump mem¬ 
ory to disk. The odds against two bad 
disks in a row are pretty great, unless you 
spilled Coke on them or something equal¬ 
ly as devastating! 

Speaking of devastating, I recom¬ 
mend that you don’t even think about 

using Single Sided/Double Density (SS/ 
DD) disks! They mess up regularly—and 
when you least expect it—when used in 
a double-sided disk drive like the S900. 
You are not saving money by buying SS/ 
DD disks, you are buying aggravation 
and frustration. Use only Double Sided/ 
Double Density disks (DS/DD). 

The S900 allows up to ten characters 
for program and sample filenames. Take 
advantage of this and give your samples 

descriptive names; this will make it much 
easier to locate them and swap sounds 
around from disk to disk. Naming the 
original sample pitch within the filename 
(e.g. FLUTE D3, TAH DAH Cl, etc.) can 
also be a big help, especially when con¬ 
structing multiple samples of the same 
instrument. It makes it much easier to 
assign the split points later when working 
within the program edit section, and also 
gives the sample an identity independent 
of the program that plays it. 

A Guitar Showcase 
Showcase Audio... 
A Division of Guitar Showcase 

SHOWCASE 
A-U-D-l-O 

No matter what your musical needs are, from the smallest guitar part, to the 
largest PA/Recording Board, from Midi to Musical Software. Guitar Showcase 

and Showcase Audio have it. 

Not only does Guitar Showcase offer you the most complete selection of musical 
software, we are the ONLY Bay Area music store that is an AUTHORIZED ATARI 
COMPUTER DEALER. Hardware/Software/Music/The Best Price/Biggest Selection/ 
and now... the LARGEST music store in the Bay Area! 

• • • students 
of traditional 
instruments at 
nearby colleges 
and universities 
are often availa¬ 
ble for sampling 
sessions” 

It ’s Here! 
Atari 1040ST promises to be 
the best Midi computer on the 
market. Come in and inquire 
about current software and 
future development. See this 
amazing machine INACTION. 

3090 S. Bascom Ave. 

San Jose, CA 95124 

(408) 377-5864 

1360 41st Ave. 

Capitola, CA 95010 

(408)476-4882 

Learning From the 
Competition 
Akai was faced with the traditional “cart 
before the horse” quandry when they 
made the big decision to release the S900 
before developing their own extensive li¬ 
brary of sampled sounds. However, the 
factory collection already has some breath¬ 
taking selections and it is still growing. 
Get in touch with your dealer every now 
and then, because new factory disks are 
expected to be released periodically. 

I feel software support is very import¬ 
ant. In fact, I attribute much of the staying 
power of E-mu’s famous Emulator line of 
samplers to the vast amount of user-gen¬ 
erated samples generated by the factory, 
and also by their very active users group. 
E-mu’s support of their users goes so far 
as sponsoring sound swap parties. In my 
opinion, if the Akai S900 Digital Sampler 
is to thrive in today’s hyper-competitive 
“here today and gone tommorrow” elec¬ 
tronic music marketplace, it will need the 
support of its own users group actively 
backed by none other than Akai itself. 
Meanwhile, the S900 is quite a machine— 
especially once you learn its operating 
system well enough for it to do your 
bidding. En 
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OF LICHT 

DHOTOn 
MO COWE 

Racing through the heavens at 186,000 miles per second is 

nothing for a beam of light. In fact, we take light for granted. But 

when this marvel of nature is harnessed and put to musical use, it's 
worth noting. That's what K-Muse has done, with the PHOTON 

MIDI CONVERTER. Instead of antiquated magnetic pickups or 
switched frets, the patented PHOTON pickup emits a beam of 
infrared light across each individual string, then transmits and 
converts the string's frequency, amplitude and other parameters 
into a MIDI signal faster than the blink of an eye! Until now, guitar-
to-MIDI conversion has been slow, unpredictable and even unus¬ 

able. But not with the PHOTON MIDI CONVERTER. It tracks and 

in a program be updated and expanded simply by plugging 
cartridge. And you don't have to buy a special, strange-looking/ 
strange-feeling guitar, either. The PHOTON light-emitting pickup 

will mount on many of the standard guitars and basses on the 

market today.. .probably even yours! 
So if it's accuracy, response and reliability you're looking for, 

try the PHOTON MIDI CONVERTER at your local music store and 

experience the speed of light. 

plays the way you do. ..fast! What's more, the PHOTON MIDI 

J 
J a svjtpm ̂ hirh rap 

8954 Mason Avenue 
Chatsworth, Calif. 91311 
Q1^9<̂-75’)[} 



Some samplers can do a lot more than 
standard even-tempered scales— in fact, 
the right sampler can provide one of the 

quickest and easiest ways to experiment with 
alternate tunings. 

Alternate Scales for Even-
Tempered Samplers 
by Craig Anderton 

At first glance, samplers appear to 
be exclusively even-tempered in¬ 
struments—whenever you trans¬ 

pose a sample, this transposition occurs 
in accordance with the formula for an 
even-tempered scale. However, Dana 
Massie at E-mu figured a way around this 
problem for the Emulator II, and his tech¬ 
nique is applicable to many other sam¬ 
plers as well. Although all examples are 
given in the E-H’s syntax, those who 
would like to experiment with alternately-
tuned samplers can often adapt these 
same concepts to their particular 
machines. 

The trick is to take a single Voice 
(sample) and make a copy of this Voice 
for each note that differs from an even-
tempered scale (you can also sample a 
different Voice for each note that differs 
from the even-tempered scale, but this 
can get pretty time-consuming and use 
up lots of memory). The E-ll’s voice tun¬ 
ing adjustment option, which can vary 
individual voices over a ±50 cent range, 
allows each Voice to be offset from the 
even-tempered default frequency assign¬ 
ment. Generally, I sample synthesizer 
waveforms when creating alternate scales 
(see “Sampanalog Synthesis” in the May 
’86 EM) since these waveforms can be 
transposed over a fairly wide range with¬ 
out sounding too unnatural. 

As an example, refer to the following 
list of frequencies for a just-intoned and 
even-tempered scale; the third column in¬ 
dicates the deviation in cents of this just 
scale compared to the even-tempered. 

Certs from Certs from 
start point, start point, Deviation 

Interval jj, scale E.T. scale in certs 

Unison 000.0 000.0 - 0.0 
Semitone 111.7 100.0 +11.7 
Second 203.9 200.0 + 3.9 
Minor Third 315.6 300.0 +15.6 
Major Third 386.3 400.0 -13.7 
Fourth 498.0 500.0 - 2.0 
Aug. Fourth 590.2 600.0 - 9.8 
Fifth 702.0 700.0 + 2.0 
Minor Sixth 813.7 800.0 +13.7 
Major Sixth 884.4 9000 -15.6 
Minor Seventh 1017.6 1000.0 +17.6 
Major Seventh 1088.3 1100.0 -11.7 
Octave 1200.0 1200.0 - 0.0 

Of course, there are many different 
types of just-intoned scales other than the 
one mentioned; this is just one example. 
Also, different microtonal scales are a rich 
resource of alternate tunings. 

The Procedure 
Creating an alternate scale isn’t difficult, 
merely somewhat tedious. Suppose you 
want a scale that spans the range of Cl to 
C3. Here are the steps: 
v Record the sample (let’s call it Voice 
01 ) at pitch C2 and assign Voice 01 to C1, 
C2, and C3. You would assign the same 
Voice three times; the assignment for 
these notes would be: 

Orig Lo_ Hi 

Cl C2 Cl Cl 
C2 C2 C2 C2 
C3 C2 C3 C3 

V Copy the sample to Voice 02 and as¬ 
sign the copied Voice to two notes as 
follows: 

_ Orig _ Lo_ HI 

C#1 C2 c#l c#l 
C#2 C2 C#2 C#2 

This places Voice 02 on notes C#1 
and C#2. Now, select Voice Definition 
24 (Attenuate/Tune) and offset Voice 02 
by the desired amount—for the scale 
above, C# would be tuned 12 cents sharp 
compared to the default tuning (the E-1I 
cannot resolve tenths of a cent, hence 
11.7 cents would be set as 12 cents). 
V Continue copying the original Voice 
to new Voices, assigning these new Voices 
to the desired notes of the scale, and 
varying each Voice’s tuning for the de¬ 
sired offset. It will take a total of 12 Voices 
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to cover two octaves of the E-H’s key- i 
board. Note that when the E-II copies a 
Voice, the copy does not use up as much 
memory as the original Voice; rather, the 
copy “points” to the original Voice, and 
simply stores a different tuning. While it 
is possible to run out of Voice memory, 
you’d be surprised how many copied 
Voices you can stuff in an E-Il’s memory 
bank. 
✓ If more than a two octave range is 
required, sample some more Voices for 
the other octaves of the E-II and repeat 
the same type of Voice assignment 
procedure. 

Other Hints 
One useful Preset is to assign two octaves 
of just intoned notes on the bottom two 
octaves. Then assign Voice 01 to C5, and 
transpose it over the range of C4 to C6 
(i.e. Orig = C5, Lo = C4, and Hi = C6). 
Thus, the upper two octaves will be an 
even-tempered version of the just-in¬ 
toned scale in the lower two octaves. This 
allows for easy side-by-side comparison 
of the “purity” of various intervals. The 
minor third, major sixth, and minor sev¬ 

U 
• • • thanks to MIDI there’s no reason 

why you couldn’t create your own custom¬ 
ized controller to drive the... microtonally-
tuned notes” 

enth intervals sound quite different when 
compared to each other, with the just-
intoned ones sounding smoother. 

People often ask whether the lack of 
“beating” in a just-intoned scale makes 
for a more boring sound. However, my 
experience is that if you chorus a just-
intoned scale, the sound is not only full 
and animated, but more accurate-sound¬ 
ing than a chorused even-tempered scale. 

It’s also easy to use the above men¬ 
tioned technique to create microtonal 
scales, although of course a standard key¬ 
board isn’t optimized for this applica¬ 
tion. Fortunately, thanks to MIDI there’s 
no reason why you couldn’t create your 
own customized controller to drive a sam¬ 

pler’s microtonally-tuned notes. 
As a convenient and flexible just-in¬ 

toned instrument, the deviated sampler 
still leaves something to be desired. Trans¬ 
position to other keys is usually possible 
via a transpose function, but this is, of 
course, an even-tempered transposition. 
Also, transposition may not be as conve¬ 
nient as you might like. But as a quick 
way to test out and understand different 
scales, a sampler with individual Voice 
tuning is invaluable. EH 

Craig Anderton is the author of MIDI for 
Musicians, The Digital Delay Handbook, 
Home Recording for Musicians, Electronic 
Projects for Musicians, and Seven Simple 
Steps to Buying a Word Processor. 

RECORDING • BROADCAST • VIDEO 
KEYBOARDS • MUSICAL INSTRUMENTS 

LaSalle stocks over 250 professional audio and musical instrument product 
lines, offering you the widest choice of manufacturers at discount prices! 

ADC 
AKG 
Allen & Heath 
Amek 
Aphex 
Aphex Broadcast 
ATI 
Audioarts 
Audio Design 
Audio Developments 
Audio Technics 
Audio Kinetics 
O-Lock 
Mastermix 

Auratone 
Beyer 
Biamp 
Bose 
BGW 
BBE 
Capitol 
Cipher Digital 
Countryman 
Crest 
Crown 
dbx 
DOD 
EAW 

Edcor 
Electro-Voice 
E-mu Systems 
Ensoniq 
Eventide 
Falrilght 
Fostex 
Goldline 
HME 
Hill Audio 
Ibanez 
JBL 
JVC 
Klark-Teknik 

Kunwell 
Lexicon 

Scotch 
Scotchcart 

Lexicon 224XL Sennheiser 
Nady 
Neptune 
Orban 
Otari 
Peavey 
PPG 
QSC 
Ramko 
Ramsa 
Rane 
RTS 

Shure 
SMPL 
Sony Digital 
Sony/MCI 
Soundcraft 

TAC 
Tannoy 
Tascam 
Technics 
Telex 
TOA 
UREI 
Ursa Major 

Soundcraft U.S. Audio 
Magnetics Valley People 

Studer Revox Wheatstone 
Symelrrx 
Symetrix and 

Broadcast many more 1

YOUR DIGITAL SOURCE IN NEW ENGLAM 
1116 Boylston Street 
Boston, MA 02115 
(617) 536-2030 

22 LaSalle Road 
W. Hartford, CT 06107 

(203) 236-5401 

Outside MA 1 (800) 533-3388 
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® Every piece of equipment in existence 
will probably need some kind of repair at 
some point in its useful life. If you’re a 

problem-solver with musical tastes and engineer¬ 
ing talents, you just might consider. .. 

Becoming a Service 
Technicians^ 
by Alan Gary Campbell_ 

If you love music and musical instru¬ ments, are technically inclined, and 
like to work with your hands, perhaps 

you’ve considered (or should consider) a 
career as an electronic musical instru¬ 
ment (EMI) service technician. Electron¬ 
ic music technology is one of the most 
eclectic, creative, challenging, stimulat¬ 
ing, andJun fields there is. Imagine know¬ 
ing more than any musician could about 
the inner workings of equipment; getting 
your hands on the newest, hottest gear— 
maybe even before the public does; and 
performing modifications to allow an in¬ 
strument to produce timbres never before 
created. Sound exciting? It is. 

Technician, Technologist, 
or Engineer? 

A traditional “repair tech” fixes gear for a 
store or service shop, but an EMI tech’s 
job can be anything but traditional. For 
example, an independent tech may 
spend as much time on mods or software 
development as on repairs; a tech em¬ 
ployed by a manufacturer may be in¬ 
volved with quality-control testing or pro¬ 
totyping. These skills fall in between the 
definitions of service, technology, and 
engineering—techs may solve engineer¬ 
ing problems while engineers “get their 
hands dirty.” 

Being a service technician requires 
a symbiotic knowledge of many fields, 
including: electronic engineering, com¬ 
puter science, physics, acoustics, mathe¬ 
matics, chemistry, psychology, music, 

and English. To 
really master 
music technol¬ 
ogy, you not 
only get to study 
the many facets 
of our world, 
you have to 
study them. But 
don’t let this 
seemingly large 
task of self-edu¬ 
cation discour¬ 
age you. The 
depth and 
breadth of 
knowledge re¬ 
quired varies 
with the intend¬ 
ed application. 
Repairing gui¬ 
taramps doesn’t 

Alan Gary Campbell is owner of Musitech™ 
an electronic music consulting firm. Musi-
tech is highly involved in electronic music 
service and modifications, and has been cited 
by Moog Electronics, Inc. as one of its top ten 
authorized service centers worldwide. 

Knowledge & Skill 
Requirements 

A formal technical education is not re¬ 
quired to become a service tech. How¬ 
ever, you must acquire the necessary 
knowledge, skills, and experience, by 
whatever method you choose. For many, 
college (or junior college) courses are the 
method of choice. Correspondence cours¬ 
es are available, too. But even the best 
courses are not, by themselves, enough 
since laboratory experience and an occa¬ 
sional mentor are helpful. 

require the same education and experi¬ 
ence as troubleshooting a Fairlight, at 
least not yet! 

“Ideal” preparation for an EMI service 
career might consist of electronic music 
as a hobby—building electronic kits, per¬ 
forming custom mods, designing your 
own synthesizer, programming comput¬ 
ers, playing in a band—coupled with an 
Associate of Science (two-year) or Bache¬ 
lor of Science (four-year) degree in Elec¬ 
tronics Technology. 

With regard to personal characteris¬ 
tics, a certain amount of manual dexter-
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A. Power 
t Pia Y for 'the AMIGA. 

Up to 160 sampled sounds 
at one time 

Save and load IFF note 
and sample files 

Pro MIDI Studio 

The most powerful 
performance and record¬ 
ing software on any 
computer. The recording 

• Quantize to any multiple of MIDI clock 
beats 

• “Match" mode eases learning of a song 

• Complete MIDI sequence and song 
editing 

• Route, merge, split, or bounce any 
track to any other. 

Sound Digitizer 

studio-like environment provides com¬ 
plete facilities for routing, recording, 
editing, transposition and playback of 
any musical performance. As new 
modules are introduced, you can "install 
them at any time. Music can be per¬ 
formed by the internal sampled sound 
synthesizer, or with any external MIDI 
equipment. Record from the QWERTY 
keyboard or any external MIDI source, 
including keyboards, guitar and pitch 
followers. Synchronize with, or provide 
MIDI clock information, including MIDI 
Song Pointers. The complete flexibility 
of the system makes your imagination 
the only limit to its power. 

MIDI Interface 

Necessary for any pro¬ 
gram which supports 
MIDI to communicate 
with MIDI equipment. 

With the SoundScape 
Sound Digitizer, any sound 
may be sampled and 
modified by the Amiga, 

including voice. IFF File compatibility 
enables these samples to be used as 
musical instruments, sound effects, 
or speech with any IFF compatible music 
or animation system. 

• Number of notes and tracks deter¬ 
mined by available memory 

• MIDI patch panel links program 
modules 

• Install new modules at any time 

• Up to 16 internal instruments at one 
time 

• Complete sample system with editing, 
looping, ADSR envelopes, velocity 
sensitivity, and pitchbend. 

• Completely compatible with the 
standard Amiga MIDI interface 

• MIDI In, Out, and Thru connectors 

• Plugs into the serial port 

• High quality 

• Highest possible fidelity from the 
Amiga 

• Stereo or mono 

• Variable sample rates 

• Mike and line inputs 

• Digitally controlled volume on each 
channel 

• IFF Sample File compatible 

• Software included for sampling, 
editing, and MIDI performance 
functions 

Available from your Music Instrument Dealer 

SoundScape Pro MIDI Studio $149.00 

AMIGA MIDI Interface $ 49 00 

SoundScape Audio Digitizer $ 99.00 

mimeiio 
Amiga is a trade mark of Commodore Business Machines 

Prices and availability subject to change without notice 

® © i? [o) © i? © c 8 © ® . the professional software source!! 
P.O. Box 60238 Sta. A, Palo Alto, CA 94306 (408) 741-0117 
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ity is, of course, indispensible. You’ll 
want to master good soldering and tool 
skills as early as possible. But, if you feel 
you’re a hopeless klutz in this area, don’t 
despair—persevere. Such skills are to a 
large degree learned, not something with 
which you are born. Playing a musical 
instrument can help, and some instru¬ 
mental skill is mandatory. You can’t test 
the keyboard response of a synth if you 
can’t play. 

Good close-up vision, with or without 
corrective lenses, is a definite plus. It’s also 
helpful if you have the patience ofjob and 
the people skills of a psychologist, but if 
you don’t, working as a tech will give you a 
great opportunity to learn them! 

As you proceed with your service 
education, you’ll probably find that fill¬ 
ing in the “gaps” is the most frustrating 
part. Those bits of knowledge that make 
the difference between a good job and a 
great one seem to be found only in the 
most obscure, unreferenced sources. 
Search out information on musical elec¬ 
tronics and technology. Scan industry 
publications each month, for pertinent 
information. Peruse data books. Explore 
every new instrument, accessory, and 
personal computer you can. Brainstorm 
with other techs, engineers, and musi¬ 
cians. Listen to music of all styles, and 
be aware of the instrumentation and use 
of music technology. Keep information 
files and keep a notebook', if that’s just too 
laboring, get a portable computer and 
keep records with it. 

Job Placement 
Most entry-level EMI service jobs are 
found in music store service departments 
and independent service shops. As with 
any career move, it’s wise to “try it first” 
before committing yourself. EMI techs 
are often in short supply, so you may be 
able to find a pan-time tech job while 
you’re still learning. Otherwise, get a few 
service manuals and cut your teeth on 
your own gear; or perform minor repairs 
and mods for friends. Keep accurate serv¬ 
ice records, for your own reference and 
to show to prospective employers. When 
you’re ready to go full-time, these records 
can help you fulfill a employer’s require¬ 
ment for someone “with experience.” 

If you’re a college student, your 
school’s job placement office may be able 
to help you find a suitable position, but 
don’t be too surprised if their database is 
more geared toward jobs with defense 

contractors! 
Your best technique for job placement 

is probably the direct method: Locate 
and evaluate reputable music stores and 
service shops in areas where you would 
like to live and work (criteria for evaluat¬ 
ing service centers were outlined in the 
January ’86 Service Clinic, “Obtaining EM 
Service"). Visit the selected shops (in per¬ 
son—phone calls will get you nowhere— 
and make sure you look your best) and 
present your case to the service manager 
or owner. Make absolutely certain that 

u 
• • «don’t be 

too surprised if 
(your school’s job 
placement) data¬ 
base is more 
geared toward 
jobs with defense 
contractors!” 

you do not intrude upon these people at 
busy or inconvenient times. If you get a 
job interview, be on time and, again, look 
your best. Bring a professional resume 
and photocopies of service documenta¬ 
tion for relevant work you have per¬ 
formed. If the employer seems interested, 
but isn’t ready to commit, don’t push 
matters. On the other hand, be prepared 
to accept the job if offered, but make sure 
that you completely understand the job 
parametersfirst. This includes salary, ben¬ 
efits, hours, vacation time, sick leave, ov-
ertime, and so on. Remember, you’re 
shopping for a job. Don’t let the lure of 
access to EMI technology entice you to 
accept a substandard position. 

If you find it difficult to secure a 
position, or simply want to work for your¬ 
self, you might consider starting out as a 
self-employed repair tech. Be forewarned 
that, in addition to knowing about EMI 
technology, you’ll need to know how to 
run a small business—which means learn¬ 
ing about federal, state, and local busi-
ness/tax regulations and record-keeping; 
capitalization and financing; warranty 
service authorizations and claims; insu¬ 
rance; inventory control; equipment stor¬ 
age; advertising; customer relations; and 

even personnel management. If you’re 
not careful, you’ll wind up spending more 
time on paperwork than on service. It’s 
probably best to start out part-time, sup¬ 
plementing your service income with an¬ 
other job, until you become familiar with 
small-business practice. 

What To Expect 
Technicians’ salaries range from $5 to 
S15 an hour, or S 10,000 to $30,000 a year, 
depending upon education and experi¬ 
ence, and the job type and geographic 
location. For a self-employed tech, aver¬ 
age hourly rates and warranty reimburse¬ 
ment rates range from $10 to $40 an hour 
(how much of that is net income depends 
upon operating expenses). 

Working hours range from 9 a.m. to 5 
p.m. for music store service departments, 
to an 11 a.m. to 7 p.m. schedule in some 
service shops. Self-employed techs gener¬ 
ally have flexible, variable schedules. 

A service tech’s performance is meas¬ 
ured by the number of units he or she can 
“turn around” per day, compared to the 
number of “call backs” (items not repaired 
properly) among those units. Turnaround 
is a primary consideration for most large 
service centers. This can lead to consider¬ 
able stress for some technicians—each 
job has to be “just good enough,” stopping 
short of excellence, in a push to move on 
to the next one. For many, just being 
indoors all day at a service bench is stress¬ 
ful. The combined factors probably ac¬ 
count for the rapid turnover of techs in 
some metropolitan areas. However, a 
large metropolitan service center is the 
best place to learn service techniques for 
a wide variety of state-of-the-art gear. The 
aspiring technician can minimize poten¬ 
tial stress problems by seeking employ¬ 
ment with well-managed shops that value 
quality and common sense above money. 

Turnaround requirements are usually 
less demanding in music store service 
departments. In this case, the problems 
that arise often stem from a lack of under¬ 
standing of the service process, i.e., the 
justification for ordering service manuals 
before they’re needed, the requirements 
for parts inventories, the need to consult 
the service department before quoting 
repair costs and turnaround time, and so 
on. Good communication between serv¬ 
ice personnel and the store manager can 
help alleviate problems of this son. 

For self-employed techs, turnaround 
is usually not a problem, but lack of work-

52 Electronic Musician/December 1986 



ing capital and insufficient floor space 
can be. Working at home can also result 
in somewhat of a lack of privacy. It can be 
helpful to designate a local music store as 
a service pick-up location, and pay the 
store a commission in return. Alternately, 
a group of independent techs might form 
a co-op, to provide better facilities at an 
affordable cost. 

All techs can suffer from “burnout.” 
Repairing equipment can induce stress 
not unlike that experience by a physi¬ 
cian: the customer’s gear is “sick” and has 
to be “cured” as soon as possible to allow 
the customer to continue to make a liv¬ 
ing. Unfortunately, all too many custom¬ 
ers ignore warning signs that imply need¬ 
ed service, and wait until the last minute 
to bring in the defective gear, thus com¬ 
pounding the problem. It’s extremely rare 
that equipment is brought in for preven¬ 
tive service. Although it can be hard to 
break away from work-in-progress, it’s 
wise to take several short breaks during 
the day, and also to plan a periodic vaca¬ 
tion, to help avoid “burnout.” 

Career Advancement 
Many possibilities exist for career ad¬ 
vancement in EMI service. Tenured techs 
can expect to become senior technicians, 
chief technicians, service managers, or 
engineering aides, with commensurate 
increases in pay. With further education, 
a tech may move into the position of 
technologist or engineer. 

Employment in EMI service can pro¬ 
vide access to high-tech equipment, tech¬ 
nical literature, and service documents 
that would otherwise be unobtainable. 
You can use this access to increase your 
knowledge, skill, and efficiency. You must 
keep your knowledge of music technol¬ 
ogy current, or you won’t be able to serv¬ 
ice current gear. Develop a habit of contin¬ 
uous education—don’t get behind, since 
it can take too long to catch up. The key 
is to read, read, read (don’t forget to up¬ 
grade your computer literacy, as well). 
Keep your knowledge of music current, 
too, in order to understand the contempo¬ 
rary musician’s needs, and to engender 
better communication. 

Always keep accurate service records, 
if not for your employer, then for yourself. 
These records become your own personal 
encyclopedia of service techniques. And 
most of all, never lose sight of what all this 
technology is for—that is, making music. 

EH 

At last, a wireless 
guitar system actually 
designed for guitars! 

Up until now, so-called wireless 
guitar systems have been nothing more than 
warmed-over wireless microphone systems. 

The new Telex FMR-50G has taken years to develop, but it’s been worth the long 
wait. From the very beginning it was designed as a VHF FM wireless system to 
be used with electric guitar pick-ups. The audio characteristics of the transmitter 
and receiver have been carefully tailored to produce a "transparent” system. One 
with virtually no RF System coloration to spoil your music. It's as if there was an 
invisible cord stretched between your guitar and the amp. You can’t hear a dif¬ 
ference between this and the wired system you're using now! 

Cut the cord 
and go 
wireless 
today! 
Isn’t it time you 
experienced the creative 
freedom that comes with a 
true wireless guitar? For more 
information on this and other 
Telex wireless systems, see 
your favorite electronic music 
store or pro sound dealer. 
For information on a dealer 
near you, call or write today. 
Telex Communications, Inc., 
9600 Aldrich Avenue So., 
Minneapolis, MN 
(612) 887-5550 
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\ The concept of capturing any sound 
C_J I from the world around us, then bending 
s .J and shaping it into something totally 
new, is the foundation of modem digital sampling 
.. .but that foundation dates back to 1948. 

Pierre Schaeffer & Pierre 
Henry: Pioneers in Sampling 
BY JOHN DlLIBERTO_ 

Before Trevor Horn sampled a 
sound, Alvin & the Chipmunks 
squealed, or Run DMC scratched a 

record; when synthesizers were a twinkle 
in the imagination of Varese and Cage 
and at about the same moment that Eno 
formed his first infant gurgles, Pierre 
Schaeffer and Pierre Henry (pronounced: 
Ahn-ree) were transmuting the world of 
sound. In the mid-’60s, their techniques 
were arcane; by the early ’80s they were 
nouveau-chic. But in 1948, they were 
revolutionary. 

“Our direction was to turn our back 
on music and that is crucial,” proclaimed 
Schaeffer in his elegant, old Paris apart¬ 
ment. “People who try to create a musical 
revolution do not have a chance, but 
those who turn their back to music can 
sometimes find it.” 

Shortly after World War 11 and shortly 
before the widespread use of magnetic 
tape (developed in Germany), Schaeffer 
and Henry began their revolt by record¬ 
ing sounds from the natural world onto 
phonograph discs, altering them through 
the primitive means available, and creat¬ 
ing an alarming music that they dubbed 
“musique concrete” (pronounced: mu-
zeek kon-kret), or concrete music. 

Think of The Art of Noise without a 
rhythm box and you have a rough ap¬ 
proximation of the first masterpiece of 

John Diliberto is the producer of Totally 
Wired: Artists in Electronic Sound, a 
weekly program on electronic music produced 
for Pennsylvania Public Radio Associates and 
broadcast on public radio stations across the 
United States. 

musique concrete, Symphonie Pour Un 
Homme Seul (Symphony for a Man Alone). 
Schaeffer and Henry created audio por¬ 
traits for the end of the machine age and 
the beginning of the electronic age that 
burst with mechanical noises, orchestral 
hits, trains, and text-sound babble. Doors 
open and close on indecipherable con¬ 
versations; engines start, stop and trans¬ 
form into screams and moans; disem¬ 
bodied pianists jam with mouth noise 
rhythm sections. Now, almost 40 years 
later, the scratches on the records they 
used give this vanguard work a charming, 
antique quality. 

Their studios in the ’50s and ’60s 
were hotspots of experimentation. They 
formed the ORTF (French Radio) Experi¬ 
mental Studio in the ’50s, and in 1960 

Henry founded the studio APSOME and 
Schaeffer founded the Groupe De Recher¬ 
ches Musicales. Among his many stu¬ 
dents was French synthesistJean-Michel 
Jarre, who regards Schaeffer as a mentor. 
“He was very important in my life,” claims 
Jarre, “because he was the first man to 
consider music in terms of sound and 
not notes, harmonies, and chords.” 

Schaeffer despised the trends of clas¬ 
sical music in the 20th Century, still em¬ 
broiled in the 12-tone and serialist meth¬ 
ods of Arnold Schoenberg and his disci¬ 
ples. “This made for a century,” exclaims 
Schaeffer, “of the most boring music. 
Schoenberg, a teacher lacking genius, had 
a ‘brilliant’ idea. One was supposed to 
use all 12 notes without repeating any. 
One is sure in this way to avoid the 

Pierre Henry and Pierre Schaeffer 
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The microphone 
is the launchpad 
to astounding 
audio performance. ur sonic universe is 

populated by an evergrowing 
array of digital-based sound 

gear. . .gear that can reproduce 
almost any input signal 

— with amazing accuracy. 

The Source 
Must Be Equal 

How accurate is your 
microphone? Digital audio 

systems expose microphone 
coloration that was once 

acceptable. It’s not anymore. Digital 
processing, recording and sampling 

techniques rely on microphone 
/^Z transparency and ultra-wide dynamic 
A/ range. Because quality (or lack of it) is 

magnified. . .from launchpad to loudspeaker. 

Countdown to Quality 
The path to astounding performance has never 

been more accessible. If you’re navigating in the 
digital realm of audio production. . .recording, sound reinforcement or 
broadcasting. . .Toa microphones can give your gear the quality input 

it deserves. 

Call or write for free technical information. 
Toa Electronics Inc., Professional Music and Entertainment Division, 480 Carlton Court, 

South San Francisco, CA 94080, (415) 588-2538 
In Canada: (403) 489-551 1 In the U.K: (0277) 233882 In Germany: (040) 811127 

©1986 Toa Electronics. Inc 
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problems of tonality and to avoid copying 
Mahler’s music. 

“Unfortunately,” he continues, “when 
you suppress the intervals between notes 
you suppress music. You make it insignifi¬ 
cant. You take the feeling, the intelligence 
and meaning away.” 

It was Schaeffer who first developed 
the ideas of musique concrete. Though 
he was born into a musical family in 1910, 
his parents forbade him to study music. 
Instead he went to the Ecole Polytechnic 
(the French equivalent of MIT), and 
studied electronics, eventually winding 
up as an engineer on French radio. Dur¬ 
ing World War II, he was an operator for 
the French Resistance Radio Network. 

Schaeffer’s method of returning 
meaning and emotion to music was to go 
into the world and the sound effects li¬ 
brary of his radio studio. “1 was actually 
concerned with the possibilities of radio 
art,” he recalls. In the process, he became 
more interested in his sound effects for 
radio plays rather than the dramas them¬ 
selves. “From the moment you accumu¬ 
late sounds and noises, deprived of their 
dramatic connotations, you cannot help 
but make music,” he insists. 

Using disk lathes, Schaeffer went to 
locales like the Batignolle Railway Station 
and etched the rumble of trains into the 
record’s grooves. “I was attracted to ex¬ 
ternal events and impressive machines,” 
he states with a grand sweep of his cigar¬ 
ette. “It was an emotional experience be¬ 
cause the railroad carries many memor¬ 
ies, many psychological and psychoso¬ 
matic feelings. Sometimes these feelings 
can be very violent, deeply rooted in your 
childhood.” 

Unlike the earlier Futurist work of 
Russolo, Schaeffer wanted to remove the 
original meanings and definitions of his 
sounds and create a deeper psychologi¬ 
cal-emotional response. In works such as 
Etude aux Chemins de Fer (Etude on Rail¬ 
roads), Etude Pathétique (Etude on Pathos), 
and Etude aux Objets (Etude on Objects), 
the sounds were familiar, but rearranged 
into bizarre juxtapositions, in the surreal¬ 
ist style of the era. The techniques of 
speeding up, slowing down, reversing, 
editing, and looping were all used to cre¬ 
ate sonic “collages,” as Schaeffer calls 
them, all before the advent of tape record¬ 
ers, let alone digital samplers. 

After recording their sounds, they 
went back into the studio and isolated 
them, re-recording them onto other disks 
with different manipulations, including 

what they called “the locked groove,” put¬ 
ting an intentional skip in the record so a 
sound would be repeated, not unlike a 
tape loop or sequencer. Schaeffer de¬ 
scribes the recording process. “We would 
have seven or eight turntables playing 
together, but with only one sound playing 
on each. Then we would try different 
variations, montages with let’s say, sound 
‘A’ repeated twice, then a sound ‘B’ then 
‘C repeated and so on. It was similar to 
an orchestra rehearsal where you would 
be trying different themes, different 
variations.” 

Schaeffer has the air of a French aris¬ 
tocrat, dabbling with sound as a philo¬ 
sophical exercise. Pierre Henry, on the 
other hand, is a classically trained mu¬ 
sician and composer who diverged from 
the traditional route to join in Schaeffer’s 
experiments in 1949. Henry is restrained 
and self-absorbed, convinced that he is 
on the only true musical path. Henry and 
Schaeffer’s relationship has been turbu¬ 
lent. They are reputed to have broken up 
in a violent fight in the ’60s, only resum¬ 
ing their friendship a few years ago. Now 
Schaeffer, who has since stopped com¬ 
posing, gives much of the credit for their 
music to Henry. Henry, on the other 
hand, sat silently during Schaeffer’s inter¬ 
view and demanded his own session. 

By 1951, they had tape recorders, a 
medium in which Henry still works al¬ 
most exclusively. His studio contains a 
mixing console, two 8-tracks, several 2-
track Studers and rooms full of reel-to-
reel tapes of raw sounds. He now calls his 
work “electro-acoustic music.” Both he 
and Schaeffer are disdainful of the elec¬ 
tronic music that in many ways they 
helped spawn. “It is important to under¬ 
stand that there is no use of electronical¬ 
ly generated sounds in our music,” says 
Schaeffer. “It is concerned with the 
acoustics of recorded natural sounds on 
which we then have the power of trans¬ 
formation.” 

These statements aren’t entirely true, 
however. Synthesizers appear on Schaef¬ 
fer’s 1978 Etude aux Sons Animes (Etude on 
Animated Sounds) and sitting unobtrusive¬ 
ly next to Henry’s mixing console is an 
analog synthesizer. “It is just a decora¬ 
tion,” he says with a conspiratorial grin to 
his aide and translator. “It is not wired in. 
I do not use it, but it could happen.” 

Henry can appear like an “electro¬ 
acoustic” snob, but he has also been will¬ 
ing to place his work in a more pop 
context. In 1969, he added electronic 

scribbles to the British hard rock of 
Spooky Tooth’s Ceremony, and in 1967 
collaborated with French rocker Michel 
Colombier on Mass For Today. Most re-
cendy, he worked with French avant-
gardist Gilbert (Lard Free, Urban Sax) 
Artman. 

Yet he considers himself part of the 
traditional classical music stream. He 
studied at the Conservatoire National Su¬ 
périeur de Musique in Paris, and with 
Nadia Boulanger and Olivier Messiaen. “I 
am still a traditional composer,” he in¬ 
sists. “It is not the recording of the sound 
that made me different.” 

Henry tends towards manipulations 
of musical instruments rather than natur¬ 
al sound. “In the Symphonie Pour Un 
Homme Seul all the instrumental parts, 
piano, percussion, were played by my¬ 
self,” he boasts. “It was a music that 1 
played and then, only afterwards was this 
music fragmented, elaborated upon, us¬ 
ing the techniques of the time. I was also 
experimenting at the time with objects, 
noises, anything you could create inside 
the studio, noise from composed objects, 
invented objects.” 

Their compositions sought a musical 
language that fell between natural sounds 
and instrumental ones. They wanted the 
sounds to stand apart from their original 
context, yet have the musical values and 
complexity of instruments. So a door 
wasn’t a door, but a scraping wipe across 
a bleak landscape. A violin no longer 
played scales, but a descending drone 
into a personal hell. 

“Music has to do with sounds,” ex¬ 
plains Schaeffer, “so we need to find them 
somewhere and it is preferred to find 
musical ones. You have two sources for 
sounds: noises, which always tell you 
something—a door cracking, a dog bark¬ 
ing, the thunder, the storm; and then you 
have instruments. An instrument tells 
you, la-la-la-la (sings a scale). Music has 
to find a passage between noises and 
instruments. It has to escape. It has to 
find a compromise and an evasion at the 
same time; something that would not be 
dramatic because that has no interest to 
us, but something that would be more 
interesting than sounds like Do-Re-Mi-
Fa...” 

Works like his Masquerage ( 1952) and 
Henry’s Well-Tempered Microphone (1951) 
were far removed from conventional mu¬ 
sical scales or language. In the latter work, 
Henry prepared a piano a la Cage and 
used different miking placements to gen-
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The COMPUTER AIDED 

7 Z7Æ7/P ROUTING 
/n J/ i/ïL system 

with 32 banks of internal mem¬ 
ory, gives instant recall of 16 track 

bus assignment and muting infor¬ 
mation (24 input channels and 16 

monitor/input channels) through the 
onboard microprocessor. 

Comprehensive monitoring and 

In addition, with optional Computer w 
Interface/Sequencers, the CMC-24 may 
be controlled by an external source such as 
Keyboard, Drum Computer or Tape Track. 
Anyway enough talk, we believe the Excite-

talkback systems keep you in command, ment is in the Driving. . .We know you’re 
A separate cue system, in addition to the 6 ready! 
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new levels of performance over previous thorized AHB dealer today. 

' ’ Includes: MPS Power Supply. 
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Orange, Ct. 06477 ! (203)795-3594 
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THE REFERENCE GUIDE YOU’VE BEEN WAITING FOR! 

Now for the first time in 
one convenient, easy-
to-use volume — the 

listings that the recording 
industry has relied upon for 
the past ten years. 

The first Annual Direc¬ 
tory of Recording Industry 
Facilities and Services now 
brings together all the Mix 
Studio Directories published 
in 1986, as well as video pro-

turers and o[her essential 
services. 

This indispensable re¬ 
source guide for audio/vid-
eo production professionals 
will retail beginning in Feb¬ 
ruary for $24.95. By placing 
your order before January-
31, 1987, you'll receive the 
Mix Annual Directory for 
only $14.95 per copy. Order 
yours today and have all 

duction/video post, eguipment manufac- these valuable listings at your fingertips: 

Recording 
Studios of 
the U.S. and 
Canada 
Over 2,000 studio 
listings, broken 
down by geo¬ 
graphical region, 
including eguip¬ 
ment, size of 
studios and control 
rooms, personnel, 
areas of speciali¬ 
zation, rates and 
other useful 
information. 

Mastering, 
Pressing, 
Duplication 
Facilities 
Over 450 listings 
of mastering 
houses, pressing 
plants, and tape 
duplicators. 
Includes rates, 
production 
capacity, 
equipment 
used. 

Video Pro¬ 
duction and 
Post-produc¬ 
tion Facilities 
Nearly 1,000 video 
production com¬ 
panies, including 
post-production/ 
editing, on-location 
production, and 
audio post-produc¬ 
tion for video. 
Listings give 
personnel, rates, 
and equipment. 

Studio 
Designers and 
Equipment 
Suppliers 
More than 500 
studio designers, 
acoustical consul¬ 
tants, audio/video 
equipment dealers 
and installers. 
The most compre¬ 
hensive directory 
of its kind. 

Audio, 
Video 
and Music 
Manufacturers 
The names, 
addresses and 
phone numbers 
of over 500 
manufacturers 
of equipment 
for professional 
applications in 
audio, video 
and music 
production. 

Important note: At the request of listees, some entries in the Directory include only company name, address, 
phone and person to contact. However, majority of facilities include detailed information as described. 

YES! Please send me _ copies of the 1987 Mix Annual Directory of Recording 
Studios and services at the pre-publication price of $14.95 each. (Please add $2.00 per 
copy postage and handling. California residents add 6.5% sales tax.) 

I enclosed $_ _ Check _ Money Order 
Please charge to my _ Mastercard _ Visa 

Order Now and Save 40% 
Off the Retail Price! 

#_ Exp. Date_ Signature_ 
Name _ Title_ 

Company_ 

Address_ 

City _ State_ Zip_ 

Mail to: MIX ANNUAL, P.O. Box 2526, Berkeley, CA 94702. (Offer expires January 31, 1987. Annual will be shipped February 1987). 
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erate a discordant orchestra. Remember 
that this was the early 1950s, and even 
the microphone was still a recent and 
relatively unexplored development. 

“In the Well-Tempered Microphone," re¬ 
lates Henry, “the idea was to show all the 
resources of the microphone and of the 
instrument. By using the microphone for 
your recording, you could go further than 
with the instrument itself. The micro¬ 
phone could amplify and magnify the 
effect of the instrument and, if combined 
with other little acoustical transformations 
possible at that time, it could make this 
effect more magic.” 

Some of these performances would 
fit nicely into Looney Toons cartoons. 
The piano works in particular, like Con¬ 
certo Des Ambiguités, have the effect of 
Cecil Taylor on helium. At their best, they 
succeeded in removing expectations and 
preconceptions from music, allowing 
newer thoughts and feelings to prevail. 

Schaeffer seized upon a fire engine 
squealing past his Paris apartment to illus¬ 
trate their philosophy. “Let us use the 
example of the fire engine,” he exclaimed. 
“What we are hearing is a musical third, a 
woodwind instrument, which is here a 
horn, and finally the siren itself. What 
the locked groove allows you to do is to 
conceal the fact that it is a fire truck, to 
forget that it is a musical third and it 
allows you to make the instrument sound 
like another instrument” 

Although Henry worked sparingly 
with electronics on early compositions 
like Haut Voltage (1955), his best work 
bends acoustic material into seemingly 
synthesized designs. Le Voyage (1961-62) 
is a timbrally rich and varied excursion 
based on the Tibetan Book of the Dead, 

with only violins and voice as its princi¬ 
pal sound sources. “There was absolutely 
no electronically generated sound on Le 
Voyage," Henry insisted indignantly. "Le 
Voyage was a continuation of the experi¬ 
ments of the ’60s, but it was done in a 
new studio. I think that people should 
consider me as a creator of music and 
sounds who worked in different studios 
that he personally designed. So if there is 
a difference between Le Voyage and Haut 
Voltage for instance, it was mostly due to 
the studio where I was working. The 
sound depends on the studio where you 
work.” 

The sound also depends upon the 
stage where you present the work. While 
Schaeffer’s and Henry’s first composi¬ 
tions were designed for radio concerts, 
their music caught the fancy of many 
choreographers and playwrights, chief 
among them, Maurice Bejart, with whom 
Henry has had a continuous relationship 
since the ’50s. Their collaborations, in¬ 
cluding Haut Voltage, Le Voyage, Mass For 
Today, and Variations for a Door and a Sigh, 
brought Henry’s music onto the concert 
stage where he would sit among his mix¬ 
ers, filters and tape recorders, performing 
live mixes and manipulations of his 
tapes, not unlike Stockhausen working 
his potentiometers or Brian Eno, who 
processed Phil Manzaneras guitar solos 
with Roxy Music. 

In the 70s, Henry staged expansive 
works for the concert hall like The Second 
Symphony, which was “composed for a 
circular space, the Cirque d’Hiver,” Henry 
explains. “It was a work for a 16-track 
recording, which was very ambitious for 
the time; we used eight stereo tape record¬ 
ers, wired together and about 100 loud-

Schaeffer & Henry Selected Discography 
Collaborations: 
Symphonie Pour un Homme Seul/Con-
certo des Ambiguités (Philips 6510-012) 
Bidule en Ut (London DTL93090) 

Pierre Henry: 
Le Microphone Bien Tempere (INA 
GRM AM 006.08) 
Mass For Today/The Green Queen 
(Limelight LS-86065) 
Variations for a Door and a Sigh (Phil¬ 
ips 836898) 
Dieu (Philips 6510-019) 
Orphee (Philips L00.564) 

Le Voyage (Philips 836 899) 
Futuriste (Philips 6510 020) 
Entité (Mercury LS 86048) 
Batterie Fugace/Concerto desAmbigu-
ites/Le Voile d’Orphee (London DTL 
93090) 

Pierre Schaeffer 
Objets Lies (Candide 31025) 
Etudes; Variations sur une Flute Mexi¬ 
caine (London DTL93090) 
Parole et Musique (INA Collection 
GRM 9106 SC) 

speakers that would diffuse the sound 
circularly. People would feel immersed 
and surrounded by the music.” It makes 
you wish quadraphonic sound had 
caught on. 

In a more recent work, Futuriste 
(1980), Henry channels his sound 
through a variety of acoustic spaces 
placed on the stage. He had room-sized 
boxes filled with speakers, bathtubs, old 
tanks, basins and pipes, all lending their 
own peculiar resonance to Henty’s prere¬ 
corded scores. “It was a work of acoustic 
and electric diffusion," he proudly pro¬ 
claims. “For me it was the best definition 
of an electro-acoustic concert. It was at 
the same time vibrant, live, and on tape.” 

Curiously, some regard these van¬ 
guard artists as anachronistic in the con¬ 
text of new music in general, and the 
French avant-garde in particular. Com¬ 
posers associated with Pierre Boulez’s In¬ 
stitut de Recherche et Coordination 
Acoustique/Musique (IRCAM) in Paris, 
are reputed to snipe at Henry and Schaef¬ 
fer like they were doddering old tinker-
ers. For their part, Henry and Schaeffer 
take any opportunity to lampoon the 
high-tech computer music of IRCAM. 

Schaeffer relates a Pierre Boulez story 
from the 1950s, illuminating the schism 
in French music circles. “One day we 
had the visit of a young and unknown 
musician, Pierre Boulez. At the time, 1 was 
involved in trying to create a solfege that 
could include many sounds and timbres. 
1 thought we should classify the sounds 
in terms of their effect on the listener, of 
their psychological effect. We would clas¬ 
sify them in high, low, hard, harsh 
sounds. Boulez objected to that. He re¬ 
fused to collaborate and left after compos¬ 
ing one piece, as boring as usual, with 
one single sound (Etudes, 1952).” 

Of course, with the sophisticated 
computers at IRCAM, like the 4X Real 
Time Digital Computer, Boulez and his 
disciples are able to work at a subtler, 
almost sub-atomic level of musical sound 
and structure than Henry and Schaeffer 
ever could. 

Schaeffer, who has spent the last ten 
years composing philosophical treatises 
on the state of the world, relates to high 
technology the way people probably re¬ 
lated to his own work when he began in 
1948. “1 am convinced that synthetic mu¬ 
sic, so fashionable today, is making a 
mistake feeding the ear with synthetic 
sounds. We need to come back to that.” 

—page 72 
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Video Focus 

Whether it’s destroying the Death Star I over Alderon or shooting budget videos 
over at y our friend’s house, it helps to 

trust your feelings and go with the force. 

Stochastic Video Editing 
by Don Slepian_ 

Recently, 1 created two new five 
minute videos in a single evening. 
Each piece had over 80 cuts (MTV 

style) placed exactly in rhythm to the 
music. Using normal video methods, 
these two pieces would have taken over 
40 working hours and lots of money to 
create. Instead, we went from blank tape 
to broadcast copies in five hours. The 
session went smoothly, everyone had a 
splendid time, and the result was some 
very high quality work. This was made 
possible by the stochastic video editing 
technique I have been developing and 
using, which is the subject of this anide. 

Stochastic is a word used in mathe¬ 
matics to describe a process that involves 
a random variable, often found in the 
field of probability theory. It derives from 

the Greek “stochasikos”, meaning “skillful 
in aiming.” In this video context, 1 use it 
to mean giving up exact control over the 
visual composition, and using a working 
method of controlled randomness—with 
the odds tilted strongly towards excel¬ 
lence in the final result. 

The normal method of creating mu-

precision as the music, and 1 must be 
lucky enough to have good new material 
with every video insert. With some prac¬ 
tice, I’ve gotten very good results with this 
method. 

Mike and Lilly Lutgen make up the 
group “Nobel Gas,” a very talented theat¬ 
rical combination of processed vocals, 

Don Slepian has been doing electronic mu¬ 
sic since 1970, and computer graphics and 
video since 1976; he has twice been spon¬ 
sored by the French Ministry of Culture to 
perform live video synthesis in Paris and La 
Rochelle, and has given performances in New 
York and Philadelphia as well. He has several 
critically-acclaimed albums and tapes avail¬ 
able, and frequently performs live. 

sic video is to shoot several performances 
on different tapes and then bring them 
into an editing suite to create the final 
product. SMPTE time code is used on all 
the source tapes so that the edited master 
will be in sync with the music. This meth¬ 
od gives the producer a lot of choice and 
control over the final product, just like 
mixing music in a 24-track studio. The 

11, Drumulator, and Mirage), original 
songs, and even more original costumes. 1 

They chose to work with two of their 
recent songs, “Possibly Maybe” and “Love 
In Space.” 

I arrived at their house at 6 p.m. (after 
work) and began setting up the equip¬ 
ment: a Sony 2860A %-inch Video Edit¬ 
ing Deck,2 the Adwar Special-Effects Key¬ 
er (video mixer and effects unit), the 
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method 1 have been using is much more 
like live performance. I use a single ma¬ 
chine with a single piece of tape, and do 
layers of inserts live from repeated per¬ 
formances. Since the editing is all live, I 
must perform the insens with the same 

Chromascope (an English-made, audio¬ 
driven analog video synthesizer, some¬ 
what like a video kaleidoscope), and 
some video lights. Mike and Lilly sup¬ 
plied a home VHS video system with a 
color camera, video monitor, Amiga com-



puter, and dinner. Missing but not at all 
missed were any type of SMPTE time 
code devices, sync translators, interlocks, 
pre-production meetings, storyboards, ar¬ 
tistic arguments, money, or outsiders (just 
us musicians). Between 6 and 7:30, we 
set up, recorded a sync signal (video 
“black”) onto the %-inch video tape, and 
transferred the music. The music had 
been recorded “live” (MIDI sequencer 
plus live vocals and extra parts) onto a 
VHS deck using the Sony PCM 501 digi¬ 
tal recording unit. I did some gain riding 
and limiting in the transfer to get the best 
television sound. The rest of the work for 
the evening would be video inserts, so I 
turned off the audio recording preselec¬ 
tors and taped them down to prevent 
accidental erasures. Lauri Paisley,3 a fa¬ 
mous electronic musician from the planet 
Methylunna, dropped in and began 
warming up on the VHS Video Camera. 1 
set up audio monitors so Mike and Lilly 
could hear and perform to their music, 
and by 8:15 we were ready to go. 

First we lit and set-up the living room 
for “Love In Space.” I had Lauri set up the 
camera for a distance shot and we taped 
the song straight through. 1 set the 
Chromascope to generate patterns and 
colorizing effects based on the instan¬ 
taneous amplitude of different frequency 
bands in the music, and used the keyer 
to blend and key it into the camera sig¬ 
nal. Then I had Lauri move up close with 
the camera and make use of the zoom 
lens, and we went through the entire 
song three more times. From each of the 
performances I did dozens of video in¬ 
serts (erasing a small portion of the old 
video by recording over it). The inserts 
always entered and exited on the beat, 
and varied from an entire musical phrase 
to a single eighth note in length. 1 was 
absolutely depending on Lauri to always 
be giving me interesting and high quality 
camera work, for there was seldom time 
to look at the preview monitor and make 
judgments. I was making the length and 
frequency of the inserts correspond to 
my feel of the music, however, if there 
was a particularly strong visual I would 
stay with the shot until the next appro¬ 
priate cadence point before exiting the 
insert. After the fourth performance, we 
sent the talent out for a break and took a 
careful look at the video. There were three 
places that needed work, so we did fresh 
inserts over those spots to clean them up. 
After another break and costume change 

If Only I'd Known... 
In today's complex and rapidly evolving 

musical environment the wrong decision in 
equipment produces incalculable losses in 

money & clientele. Before you make a purchase 
based on "What's your lowest price" 

CONTACT US. We can arm you with that 
valuable commodity you can't buy at any price— 
KNOWLEDGE—The knowledge to guide and 

assist you in your gear selection and 
operation—choose from our very complete 

inventory featuring all major lines. 
How Can We Help You? 

PRO AUDIO AND MUSICAL EQUIPMENT 
704/375-8662 

Reliable Mask 
1001 South Independence Blvd. Charlotte, NC 28202 

Lexicon V2.0 PCM-60 software 
turns your plate 

inside out! 

Inverse room, gated reverb and 
ambience at your fingertips 

See your authorized Lexicon 
dealer now! 

lexicon 
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★ Sequencers. Programmers 
★ Home Recording Equipment 

SEND FOR FREE CATALOG 
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• Howto Understands ProgramtheDX7 . 2495 
• Synthesizer Technique . 995 
Send cost plus $1 .50 postage/handling per book 
to the address below or call toll free to order. 

START YOUR COMPUTER MUSIC SYSTEM TODAY 

$275 Casio CZ101 5225 
PROFESSIONAL SYNTHESIZER SOUND. UPTO FOUR 
UNIQUE SOUNDS AT ONCE. PROGRAMMABLE. 
PORTABLE. EASY TO USE - THE STANDARD -

FREE AC ADAPTER & SHIPPING 
Persondl Composer. MPS. Seq. Plus. Sound Designer 
Texture. Mark of the Unicorn. Opcode. Passport. 
Syntech. Sonus. DRT. Caged and More. 

FUTURE MUSIC IS THE ONLY MUSIC STORE 
DEVOTED TO COMPUTER ENTHUSIASTS AND 
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we lit and set-up the kitchen for the song 
“Possibly Maybe,” and went through the 
exact same procedures. 

By 10:30 we were ready to hook up 
the Amiga computer and insert the cred¬ 
its and titles. Mike and Lilly had created 
some animations using Electronic Arts’ 
package, “Deluxe Video.” After some ini¬ 
tial frustration and some rehearsal to co¬ 
ordinate the start of the animations with 
the video tape rolling up to speed and 
approaching the insen points, we learned 
the timing of the two machines and de¬ 
vised a system that worked. I made inserts 
from two passes of the animations to 
make their styles match the videos. 

From 11 p.m. to midnight we ran 
VHS copies from the %-inch master and 
partied. We submitted the video to a local 
magazine’s “Video Talent Search,” confi¬ 
dent that it would at least look quite dif¬ 
ferent from the rest of the entries. 

Looking at the tape a few weeks later, 
1 clearly see that it’s not a commercial 
product. The Sony 2860A does not distin¬ 
guish between field 1 and field 2 in a 
frame of video, so when an insert chances 
to enter on field 2, the edit point is 
marked by a single frame of glitch. It 
could be modified to overcome this lim¬ 
itation, and the new video machines 
don’t have such problems. My videos 
contain some edit glitches. No profes¬ 
sional video would ever be shot on a 
single tube home-style camera with un¬ 
balanced tungsten lights. The standards 
of technical quality in professional video 
are exceedingly high, which is one rea¬ 
son why it costs so much. However, all 
non video-professionals who are recep¬ 
tive to this style of music have loved this 
video without exception. So if this tech¬ 
nique interests you I invite you to send 
away for the video and judge the results 
for yourself.4

Random Tips 
1 have been going through some rough 
times lately, and have lightened up con¬ 
siderably after some long and deep con¬ 
versations with Mindscape’s “Racter” pro¬ 
gram for the Commodore Amiga comput¬ 
er which utilizes the computer’s speech 
synthesis capabilities.5 Under Racter’s 
penetrating analysis, my fears and anxie¬ 
ties seem quite inconsequential (ha-ha, 
hic-hic, cough, and so on). Racter needs 
the Amiga kickstart disk version 1.1 or 
later to run, and will give you a printout of 
your conversations as well. 

All you L.A. videoart people should 
join the Visual Music Alliance and check 
out their programs.6

Finally, I’d like to thank everyone for 
all your letters, homemade videos, and 
support this past year. It is inspiring to 
see artists and musicians starting to cre¬ 
ate video and computer art at home, just 
like the electronic music scene in 1976. 
Keep up the great work! 

FOOTNOTES 
'“Nobel Gas,” Mike and Lilly Lutgen, bet¬ 
ter known as Dr. Sirius and Lilly Laser. A 
cassette, “Love in Space” is available for 
$5.95 postpaid from 103 Reservoir Road, 

Parsippany, NJ 07054. 
2This is an older generation Sony 3/4-
inch editing deck that is generally availa¬ 
ble used for around $1,200. A modern 
alternative in the same price range would 
be a Panasonic industrial VHS editing 
deck (not a home unit, made especially 
for editing). For real quality get a Sony 
5850 for about $5,500. 
’Lauri Paisley, Methylunna Music, 812 
Murray Street Suite 2E, Elizabeth, New 
Jersey 07202. Write to her for her catalog. 
I also recommend sending $5 to Syn¬ 
thetic Pleasure, Box 3154, Elizabeth, NJ 
07207-3154 for your copy of the Synthetic 
Pleasure Contact List, a vital resource for 
contacting people in this field. 
4My video compilation tape is available 
on VHS only for $15. It includes these 
videos as well as some earlier work. Don 
Slepian, Box 836, Edison, NJ 08818. 
5Mindscape’s program “Racter” is availa¬ 
ble for the Amiga for $31 from GO AMIGA, 
1540 Oak Creek Drive #307, Palo Alto, 
CA 94304. 

They also have Electronic Arts’ pro¬ 
gram “Deluxe Video” for $69. Call 800/BE-
AM1GA for voice or 415/328-0183 for 
modem. 
6Visual Music Alliance, Angie Pike, 8435 
Geyser Avenue, Northridge, CA, 91324. 
Tel. 818/885-7316. EH 
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You can’t live with them and you can’t 
live without them— this month Craig 
considers the pros, the cons, and ideas 

for the future of guitar synthesis. 

Electronic Guitarist: 
State of the Synth 
by Craig Anderton_ 

For ten years I wrote "The Electronic 
Guitar” column for Guitar Player mag¬ 
azine. When Mix bought EM, and GP 

canceled the column, ¡figured it was the end 
of an era and time to move on. 

Well, a lot of you didn’t agree. Since we 
aim to please around here, and about half of 
our readers play guitar (and 1 never wanted 
to stop writing the column anyway!), all I can 
say is., .on with the show. 

The State Of Guitar Synthesis 
Over ten years after they first hit the 
scene, guitar synthesizers are still hav¬ 
ing a hard time turning potential into 
reality. Yet while the guitar synthesizer 
is far from perfect, it has much to offer 
to some types of guitarists. The object of 
this article is to cover both what’s wrong 
and what’s right with guitar synthesiz¬ 
ers, as well as speculate on another op¬ 
tion that could overcome many of the 
existing problems with guitar synthesis. 

Whats Wrong With 
Guitar Synths? 
Might as well get the bad news over with 
first: 
J They’re expensive. Sure, you can con¬ 
vert your guitar into something that can 
drive a MIDI synth for under $1,000, but 
then you need a synthesizer (and few 
inexpensive models are designed with 
guitar in mind). The bucks don’t stop 
there: you will also need a clean amplifica¬ 
tion system to do justice to those synth 
sounds and new kinds of accessories. 
Part of the appeal of playing guitar is its 
low cost, minimal maintenance, and easy 
portability. A guitar synthesizer system— 
and that’s what we are talking about—is 

none of the above. 
Guitarists have to learn a whole new 

vocabulary. Keyboard players, and elec¬ 
tronic drummers for that matter, can buy 
neat and obvious little packages that do 
their functions very efficiendy. Guitarists 
end up with a guitar interface whose 
instructions invariably begin with words 
of wisdom like “First, find an appropriate 
MIDI synthesizer and set it up correcdy." 
But in fairness to the manufacturers, what 
else can you say? There’s no way an instruc¬ 

tion book could cover all the permuta¬ 
tions and combinations of products, 
much less give a complete course on 
MIDI (another prerequisite to successful 
MIDI guitar synthesis). Then there’s the 
matter of programming the synthesizer; 
without sounds programmed specifically 
for guitar, a guitarist can end up sound¬ 
ing like a mediocre synth player. 

Pitch-to-voltage (P/V) conversion, the pre¬ 
dominant low-cost guitar synthesizer technol¬ 
ogy, is too glitchy. Wait! Before all you guitar 
synth manufacturers call up and scream, 
hear me out. Yes, it is possible to play in 
such a manner that the guitar synthesizer 
can track your playing. But part of the joy 
of playing guitar is the reckless abandon 
with which you can play the instrument. 
Would electronic percussion be taking off 

to such an extent if you had to hit a 2-inch 
circle in the middle of the pad? Strapping 
on a guitar controller means we have to 
play many parts for the benefit of the 
synth—not the audience, nor, for that mat¬ 
ter, the muse. 

After realizing the above, many guitar 
players give up. Don’t, though, because 
we are about to look at. .. 

Whats Right With Guitar 
Synthesizers 
v' There is an actual standard for synth 
guitars, developed by Roland in the early ’80s 
and still valid. Roland even encouraged 
the adoption of their standard, and made 
it as easy as possible for third party ven¬ 
dors to produce Roland-compatible gui¬ 
tars. The new Ibanez guitar controller 
uses the Roland standard, which 1 con¬ 
sider a wise move. And let’s not forget 
that all the MIDI gear we’re driving is 
generally standardized as well. Because 
of standardization, we can selectively up¬ 
grade system elements as the technology 
improves. 

Guitarists have to learn a whole new 
vocabulary. Yes, 1 know we already filed 
this under “what’s wrong,” but there’s an¬ 
other side to the subject. In the conserva¬ 
tive world of guitar where Les Pauls from 
the 1950s and tube amplifiers are idol¬ 
ized, it’s good practice to learn about 
synth programming, and MIDI, and all 
that other 1980s kinda stuff. You might 
even end up playing synth as well as 
guitar (which is what happened to me). 
And, any MIDI knowledge comes in very 
handy when assembling a MIDI-based 
effects system (one of the most under¬ 
rated, and least discovered, aspects of 
MIDI for the guitarist as far as I’m con¬ 
cerned). 
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J You ßnally have a passport to all those 
cool MIDI sequencers. Being able to orches¬ 
trate entire compositions is great, but 
until the MIDI guitar synth, guitarists 
coultj only gaze on in envy. With se¬ 
quencers, tracking and delay problems 
become moot thanks to editing (to re¬ 
move any glitches) and auto-correct (to 
correct any delay errors caused by proc¬ 
essing lag). Extra points to Ibanez, in fact, 
for the series of ads for their new guitar 
controller. These ads show a guitarist sit¬ 
ting down, Macintosh off to the side, 
busily composing. Yes, MIDI guitars are 
fantastic composition and orchestration 
tools, and for that reason alone they are 
welcome. 
Y P/V technology is by no means exhausted. 
The trek has been long and tedious, but 
incremental changes continue to be 
made in P/V units. And while a dedicated 
controller will give far better tracking and 
increased flexibility, one advantage of 
P/V technology it that it inherendy lets 
you mix in the actual guitar sound. Key¬ 
board players have known for years about 
the advantages of layering; now guitarists 

can do it too. When layering, a guitar can 
glitch a whole lot without being even 
close to bothersome—after all, with that 
thick fuzzy stuff going on, a little octave 
jumping here and there isn’t going to be 
serious. It may even sound cool. 

Is There An Alternative To 
Standard Guitar Synthesis? 
The problems with guitar synthesizers 
involve tracking, retaining spontaneity 
in one’s playing, and (unless you do some 
layering) obtaining rich sounds. The ad¬ 
vantage, of course, is that synthesis opens 
up a whole new world of timbrai possibili¬ 
ties. But is there some way to have your 
cake and eat it too? 

Recendy I’ve been working on the 
design for a hex processing guitar system 
as an alternative to standard guitar syn¬ 
thesis. The basic idea is to use a guitar 
with a hex pickup (a Roland-standard 
guitar, for example, or you could slap a 
hex pickup on your existing axe). Once 
you have these six outputs, you can do a 
variety of tricks. For a super-sweet fuzz 
sound, you can fuzz each string individu¬ 

ally instead of fuzzing the overall output. 
Each output could feed a stereo mixer, 
too, so individual strings could be panned 
over the stereo field. 

Although you can’t have oscillators 
per se, it would be easy to add an octave 
divider/multiplier for each string. Since 
you’re feeding a monophonic signal into 
the divider, and since you need cover 
only a two octave range, you don’t have 
the usual octave divider glitching/track¬ 
ing problems. A simple divide-by-three 
circuit can provide a fifth below, and 
simple waveshaping is also possible. 

Using hex envelope followed filters, 
phase shifters, and so on gives even more 
sounds. And if you want unusual enve¬ 
lopes, it’s not hard to add reliable trigger 
extraction when you only have to deal 
with one string at a time. 

As far as I’m concerned, hex process¬ 
ing has the potential to give many of the 
advantages of guitar synthesis, with few 
of the disadvantages. There’s more to say 
on this whole topic of hex processing. .. 
but we’ll leave that for the next installment 
of “The Electronic Guitarist.” Cn 

The Most Up-To-Date 
and Pertinent Information on MIDI, 
Months Ahead of the Rest 
The International MIDI Association 

The International MIDI Association (IMA) is the central source of information on the Musical Instrument Digital Interface, MIDI hardware, software and applications. As the official distributor of information for the MIDI Manufacturers Association (MMA), the IMA is able to deliver the latest MIDI technical information months ahead of other industry publications. The IMA is the only complete source of all MIDI technical data including the MIDI Specification 1.0, manufacturer's System Exclusive format documents, MIDI standard implementation charts and the MIDI 1.0 Detailed Specification. 
The IMA Bulletin 

The IMA Bulletin is the industry's first publication dedicated exclusively to MIDI products and related topics. The Bulletin is published monthly and includes new product information, reviews, analysis and the latest MIDI technical updates. 

The Detailed Specification 

The Detailed Specification is the definitive technical document on the MIDI Interface. It includes the MIDI Specification 1.0 and the Detailed Explanation of MIDI written by the Japan MIDI Standards Commitee (JMSC) and the MIDI Manufacturers Association (MMA). The Detailed Specification is only available through the IMA. 
IMA Membership 

Membership in the IMA is $40.00 ($55.00 outside U.S. and Canada) with $25.00 annual renewal fees. The MIDI Specification is included with membership as is the monthly Bulletin and various other services. The Detailed Specification may be ordered with membership for a total price of $65.00 or seperately for $35.00. 
The International MIDI Association 

11857 Hartsook St., North Hollywood, CA 91607 
(818) 505-8964 
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Pickup design has generally been 
shrouded in mystery. Yet some aspects 
pickups do lend themselves to scientific 

analysis, so let’s take a closer look at. .. 

What Makes Pickups Tick? 
by Helmuth Lemme_ 
An electric bass or guitar’s sound 

depends greatly on its pickups. 
There are weighty discussions be¬ 

tween musicians about the advantages 
and disadvantages of different models, 
and for someone who has no knowledge 
of electronics the subject may seem very 
complicated. Electrically, though, pick¬ 
ups are fairly easy to understand—so this 
article will examine the connection be¬ 
tween electrical characteristics and 
sound. 

There are two basic pickup types, 
magnetic pickups and contact pickups. 
The latter mount on the body of the in¬ 
strument and pick up mechanical vibra¬ 
tions. They are not only sensitive to the 
strings’ tones, but also to fingering noises 
and other sounds. With loud amplifica¬ 
tion, contact mies are prone to acoustic 
feedback. One advantage of contact pick¬ 
ups is that they work with all types of 
strings (steel, nylon or gut). 

Unlike contact pickups, magnetic 
pickups—the subject of this article—are 
not sensitive to external sounds and me¬ 
chanical vibrations of the guitar body (un¬ 
less they are microphonie, usually an indica¬ 
tion of poor construction or old age). Mag¬ 
netic pickups work only with steel strings, 
and consist of magnets and coils. Single¬ 
coil pickups (Fig. 1) are sensitive to mag¬ 
netic fields generated by transformers, 
fluorescent lamps, and other sources of 
interference, and are prone to pick up 
hum and noise from these sources. Dual¬ 
coil or humbucking (Fig. 2) pickups use 
two specially-configured coils to minimize 
this interference. Because these coils are 
electrically out-of-phase, common-mode sig-

Hehnuth Lemme, in addition to his writing 
for German electronic music magazines, is 
the author of the book Elektrogitarren 
(Frech-Veriag Stuttgart, 1982). 

protective pickup 

single coil 

Fig. 1 Single coil pickup with six rod magnets in the coil, plastic cover removed. 

nais (i.e. signals, such as hum, that radiate 
into both coils with equal amplitude) tend 
to cancel each other. 

The arrangement of the magnets is 
different for different pickups. Some 
types have rod or bar magnets inserted 

directly in the coils (see Fig. 3a and 3b), 
while others have magnets below the 
coils, and cores of soft iron in the coils 
(Fig. 3c and 3d). In many cases these 
cores are screws, so level differences be¬ 
tween strings can be evened out by screw-

Fig. 2 Two double coil pickups (humbuckers). Front: open construction. Rear: closed 
construction. One of the coils has screws for adjustment, the other has fixed soft iron cores 
under the casing. 
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This holiday season, 
give your friends something 

they’ll really appreciate. 

A One-Year, 12-Issue 
Gift Subscription to 
Electronic Musician. 
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Fig. 3 The four main types of pickups in 
cross section: a) one coil, magnets in it. b) 
two coils, magnets in them (with opposite 
polarity), c) one coil, soft iron cores in it, two 
bar magnets underneath, d) two coils with 
soft iron cores in them, one bar magnet 
underneath. 

ing the core further in or out. Some pick¬ 
ups have a metal cover for shielding and 
protection of the coils, others have a plas¬ 
tic cover that does not shield against 
electromagnetic interference, and still 
others have only isolating tape for pro¬ 
tecting the wire. 

The magnetic field lines flow through 
the coil(s) and a shott section of the 
strings. With the strings at rest, the mag¬ 
netic flux through the coil(s) is constant. 
Pluck a string and the flux changes, which 
induces an electric voltage in the coil. A 
vibrating string induces an alternating 
voltage at the frequency of vibration, 

whose voltage is proportional to the veloc¬ 
ity of the string’s motion (not its ampli¬ 
tude). Furthermore, the voltage depends 
on the string’s thickness and magnetic 
permeability, the magnetic field, and the 
distance between the magnetic pole and 
the string. 

There are so many pickups on the 
market it is difficult to get a comprehen¬ 
sive overview. In addition to the pickups 
that come with an instrument, replace¬ 
ment pickups—most of them built by 
companies that don’t build guitars—are 
also available. Every pickup produces its 
own sound; one may have a piercing 
metallic quality, and another a warm and 
mellow sound. Replacement pickups al¬ 
low the guitarist to change sounds with¬ 
out buying another instrument (within 
the limitations of body and strings, of 
course). Different pickups also have dif¬ 
ferent output voltages. High output mod¬ 
els can make it easier to overdrive ampli¬ 
fiers to produce a dirty sound, while low 
output models produce a clean sound. 
The output voltage of most pickups var¬ 
ies between 100 mV and IV RMS. 

Unlike transducers that have moving 
parts (microphones, speakers, etc.), mag¬ 
netic guitar pickups have no moving 
parts—the magnetic field lines change, 
but they have no mass. So, evaluating 
pickups is often easier than with other 
transducers. Although the frequency re¬ 
sponses of nearly all available magnetic 
pickups are not linear (which creates the 
different sounds), they don’t have quite 
as many adjacent peaks and notches in 
frequency response as something like a 
loudspeaker. In fact, the frequency re¬ 
sponse can be smooth and simple enough 
to be easily described with a mathemati¬ 
cal formula. 

The Pickup As Circuit 
From an electrical standpoint, a magnetic 
guitar pickup is equivalent to the circuit 
in Fig. 4. The pickup acts like an AC 
voltage source with an inner impedance 
that is inductive. The external load con¬ 
sists of resistance (the volume potenti¬ 
ometer in the guitar, and any resistance 
to ground at the amplifier input) and 
capacitance (due to the capacitance be¬ 
tween the hot lead and shield in the 
guitar cable). The cable capacitance is 
significant and must not be neglected. 
This arrangement of passive components 
forms a low-pass filter (specifically, a sec¬ 
ond-order low-pass filter). Thus, like any 
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ing to the string vibration, f the frequency, 
f0 the resonant frequency, Q the height of 
the peak, and j equals the imaginary num¬ 
ber the square root of -1. At the resonant 
frequency where f = f0, the phase differ¬ 
ence between Vout and V¡n is 90 degrees. 

What all this means is that overtones 
in the range around the resonant frequen¬ 
cy are amplified, overtones above the res¬ 
onant frequency are progressively reduced, 
and the fundamental vibration and the 
overtones far below the resonant frequency 
are reproduced without alteration. 

Fig. 4 Electrical equivalent circuit of a magnetic guitar pickup. Because of the inductive inner 
impedance and the capacitive load, this circuit forms a second order low-pass filter. 

other similar filter, it has a cut-off fre¬ 
quency f„; this is where the response is 
down 3 dB. Above fg, the response rolls 
off at a 12 dB per octave rate, and far 
below fg the damping is zero. There is no 
low frequency rolloff; however, a little bit 
below fg there is an electrical resonance 
between the inductance of the pickup 
coil and the capacitance of the guitar 
cable. This frequency, called fo, exhibits 
an amplitude peak. The passive low-pass 
filter works as a voltage amplifier here 
(but doesn’t amplify power because the 
output impedance becomes correspond¬ 
ingly high, as with a transformer). Fig. 5 
shows the typical contour of a pickup’s 
frequency response. Although pickups 
with twin resonance peaks are available 
(such as those made by EMG), we will 

concentrate on the more basic single¬ 
peak types. 

If one knows the resonant frequency 
and height of the resonant peak, one 
knows 90 percent of a pickup’s sound 
characteristics; these two parameters are 
the key to the “secret” of a pickup’s sound 
(some other effects cannot be described 
with this model, but their influence is less 
important). The following mathematical 
formula describes the frequency response 
of a second-order low-pass filter: 

HOW RESONANCE AFFECTS SOUND 
The resonant frequency of most available 
pickups lies between 2,000 and 5,000 
Hz. This is the range where the human 
ear has its highest sensitivity. A quick 
subjective correlation of frequency to 
sound is that at 2,000 Hz the sound is 
warm and mellow, at 3,000 Hz brilliant or 
present, at 4,000 Hz piercing, and at 
5,000 Hz brittle and thin. The sound also 

Vin 1 - (f/f0)2 + j (l/Q)(f/f0) 

With a pickup, Vout is its output volt¬ 
age, Vin the induced voltage correspond-

ÍÍT 
he peak fre¬ 

quency and the 
height of the peak 
... are the key to 
the ‘secret’ of a 
pickup’s sound” 

depends on the height of the peak, of 
course. A high peak produces a powerful, 
characteristic sound; a low peak pro¬ 
duces a weaker sound, especially with 
solid body guitars that have no acoustic 
body resonances. The peak heights of 
most available pickups range between 0 
(Q = 1) and 12 dB (Q = 4). 

The resonant frequency can be calcu¬ 
lated with the well-known formula: 

Fig. 5 Fundamental frequency response of a magnetic pickup. Position and height of the peak 
vary from type to type (logarithmic scale). 

2 it VL X C 

L is the inductance of the pickup’s 
coil (in most available pickups, between 
1 and 10 Henries); C is the sum of the 
winding capacitance of the coil (about 
80-200 pF) and the cable capacitance 
(about 500-1 ,000 pF). Since different gui-
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tar cables have different amounts of ca¬ 
pacitance, this formula shows that using 
different guitar cables with an unbuffered 
pickup will change the resonant frequen¬ 
cy, hence, the overall sound. 

Altering Pickup Sound 
Basically, there are three different ways to 
change a guitar’s sound as it relates to 
pickups: 

1. Install new pickups. This method is 
most common, but also the most ex¬ 
pensive. 

2. Change the configuration of the built-
in pickups. This is possible with nearly all 
humbucking pickups. Normally, both 
coils are switched in series. Switching 
them in parallel cuts the inductance to a 
quarter of the initial value, so the reso¬ 
nant frequency (all other factors being 
equal) will be twice as high. Using only 
one of the coils halves the inductance, so 
the resonant frequency will increase by 
the factor of the square root of 2 (approxi¬ 
mately 1.4). In both cases, the sound will 
have more treble than before. Many hum¬ 
bucking pickups have four output wires— 
two for each coil—so different coil combi¬ 
nations can be tried without having to 
open the pickup. Some single coil pick¬ 
ups have a coil tap to provide a similar 
flexibility. 

3. Change the external load. This meth¬ 
od is inexpensive but can be very effec¬ 
tive. With only a little expense for elec¬ 
tronic components, the sound can be 
shaped within wide limits. Standard tone 
controls lower the resonant frequency by 
connecting a capacitor in parallel with 
the pickup (usually through a variable 
resistor to give some control over how 
much the capacitor affects the pickup). 
Therefore, one way to change the sound 
is to replace the standard tone control 
potentiometer with a rotary switch that 
connects different capacitors across the 
pickup (a recommended range is 470 pF 
to 20 nF). A four- or five-position rotary 
switch will give you much more sound 
variation than a standard tone control. 
Also, adding an internal buffer amplifier 
can isolate the pickup from some of the 
loading effects of cable capacitance, thus 
giving a brighter sound with more level. 

Table I correlates some well-known 
pickups and their average electrical char¬ 
acteristics. However, note that pickups are 
not always precision devices, and that old 
pickups in particular (e.g. Fender and Gib¬ 
son pickups of the ’50s) vary so much that 
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almost each one sounds different from the 
next. Thus, the values of the resonant fre¬ 
quency in the table are rounded to the 
nearest 100 Hz. Also note that peaks be¬ 
come very large below 1,000 Hz. 

The height of the resonance peak 
depends on the external load resistance 
(volume pot, tone pot and amplifier input 
resistance). Lowering this load (e.g. by 
switching resistors in parallel to the pick¬ 
up) lowers the height. For raising the 
height of the peak, the load resistance 
must be increased. In many cases this is 
only possible by installing a FET or other 
high-impedance preamp in the guitar. 

Measuring Frequency Response 
To precisely measure a pickup’s frequen¬ 
cy response, it would be necessary to 
measure the vibration of the string and 
compare it with the output voltage at 
every frequency. Practically, this is very 
difficult to do. An alternative to moving 
the string is to subject the pickup to an 
outside magnetic field. This induces a 
voltage by changing the magnetic flux 
through the coils. Remember the pickup 
is equivalent to a low-pass filter, so we 
must induce a voltage whose amplitude 
is inversely proportional to the frequency. 

Fig. 6 shows one experimental ar¬ 
rangement. A sine wave voltage feeds an 
integrator circuit (which consists of an op 
amp, two resistors, and a capacitor) to 

sine wave 
generator 
20 Hz... 
20 kHz 

33 K 

—VAV 

1M 

4 N 7 

+ 15V 

2 

3 

-15 V 

INTEGRATOR 

power amp 
(about 10 w) 

transmitting 
coil 

Fig. 6 Experimental arrangement for measuring the frequency response. 

produce an output voltage that is inverse¬ 
ly proportional to frequency. This signal 
then goes into a power amplifier (about 
10 Watts) and then to a transmitting coil 
that actually couples the signal into the 
pickup. A current-limiting resistor, which 
must be much greater than the imped¬ 
ance of the coil at the highest measuring 
frequency to avoid throwing off the meas¬ 
urements, is placed in series with the 
transmitting coil. This coil consists of a 
pickup bobbin wound with about 50 
turns of enameled copper wire (approxi¬ 
mately 0.5 mm, or 0.002 inches, in diam¬ 
eter). It is mounted above the pickup so 

that it radiates its magnetic field into the 
pickup coil(s) as fully as possible. With 
single coil pickups, the axes must be 
in line with each other; with humbucking 
pickups, the axis of the transmitting coil 
must be perpendicular to the axes of the 
pickup’s coil, as shown in Fig. 7. 

To plot the response, vary the sine 
wave frequency from about 100 Hz to 10 
kHz and measure the pickup’s output volt¬ 
age with a multimeter or oscilloscope. The 
absolute value is not important; what mat¬ 
ters is the position of the resonance peak 
and its height above the overall amplitude 
at lower frequencies. The effect of different 

Pickup type 
Induc¬ 
tance 
(H) 

Winding 
Capaci¬ 
tance 
(pF) 470 pF 

Re sont 

680 pF 

mt beque 

1 nF 

ncy for va 

1.5 nF 

rious par 

2.2 nF 

allel capa< 

3.3 nF 

ritors 

4.7 nF 6.8 nF 

3 
s 
O 
u 

o 
a 

Fender Stratocaster 

Fender Humbucker 

Gibson P90 

Gibson Humbucker 

Di Marzio i (series) 

Dual Sound J (parallel) 

Bill Lawrence I (series) 

L500 Lead I (parallel) 

2.2 

5.0 

6.6 

3.8 

6.4 

1.6 

11.2 

2.8 

110 

80 

95 

130 

80 

200 

160 

320 

4.4 

3.0 

2.6 

3.3 

2.7 

4.9 

1.9 

3.4 

3.8 

2.6 

2.2 

2.9 

2.3 

4.2 

1.6 

3.0 

3.2 

2.2 

1.9 

2.4 

1.9 

3.6 

1.4 

2.6 

2.7 

1.8 

1.5 

2.0 

1.6 

3.1 

1.2 

2.2 

2.2 

1.5 

1.3 

1.7 

1.3 

2.6 

1.0 

1.9 

1.8 

1.2 

1.1 

1.4 

1.1 

2.1 

0.8 

1.6 

1.5 

1.0 

0.9 

1.2 

0.9 

1.8 

0.7 

1.3 

1.3 

0.9 

0.7 

1.0 

0.7 

1.5 

0.6 

1.1 

á 

i 
á 

Rickenbacker 

Fender Jazz Bass 

Fender Precision Bass 

Gibson EB 0/1/2/3 

1.9 

3.6 

6.0 

65 

85 

150 

16 

160 

4.9 

3.4 

2.9 

0.8 

4.2 

2.9 

2.5 

0.7 

3.5 

2.5 

2.1 

0.6 

2.9 

2.1 

1.7 

0.5 

2.4 

1.7 

1.4 

0.4 

2.0 

1.4 

1.1 

0.3 

1.7 

1.2 

0.9 

0.3 

1.4 

1.0 

0.8 

0.2 

Table I 
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Edit your music by any combination of segments (in beats, not just 
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beats of your music, an octave at a time, with the Step Editor. Enter, 
move, lengthen or shorten individual notes to a resolution of 1/192 
of a beat. Define up to 8 stepnotes and enter any combination, in¬ 
cluding chords, without touching your computer. Enter rests with 
notes, on the first pass (you don’t have to go back and enter them 
separately). 

INCLUDE A WONDERFUL LIBRARIAN 
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MIDI device. Organize them by MIDI instrument, type (organ, 
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Fig. 7 With a transmitting coil an alternating magnetic field is induced in the pickup. The 
picture shows the best arrangement for a humbucking pickup. 

load capacitors (cables) and resistors is 
easy to examine with this setup. One of 
the main advantages of this measuring 
method is that no modifications on the 
guitar are necessary, and the pickups need 

not be removed from the guitar. 
The measured result is really precise 

only with single coil pickups. Humbuck¬ 
ing pickups have certain notches at high 
frequencies because the vibrations of the 

strings are picked up at two points simul¬ 
taneously. High overtones where the peak 
of the waveform occurs over one pole 
and the trough (valley) of the wave occurs 
over the other can produce cancellations. 
These notches are at different frequen¬ 
cies for each string and cannot be de¬ 
scribed with a single curve. Furthermore, 
this measuring method does not take 
into consideration the nonlinear distor¬ 
tion of a pickup. This also has an influ¬ 
ence on the sound. Nevertheless, testing 
a pickup in this manner gives useful infor¬ 
mation on a pickup’s characteristics. 
With this knowledge, you can find which 
type of sounds appeal to you the most, 
and possibly bend and shape the fre¬ 
quency response with external capacitors 
and resistors to “tune” pickups to your 
liking (and for the best match to the body 
and strings). 

Pickups are interesting not just from a 
musical standpoint, but from an electrical 
one as well. Hopefully this article has taken 
some of the mystery out of guitar pickups, 
and will encourage you to perhaps do 
some experimentation of your own. EH 
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—from page 59, SCHAEFFER & HENRY 

Schaeffer may get his wish with the 
abundance of digital samplers on the 
market, taking sounds from the acoustic 
world with their harmonically richer 
structures, and manipulating them into 
new shapes. Yet, when queried about it, 
neither Schaeffer nor Henty seemed very 
interested in the new technology. But 
embracement of new technology isn’t 
really the point. Technique ultimately is 
not music. Henry’s methods may be ar¬ 
chaic by contemporary standards, but 
the resulting music is powerfully evoca¬ 
tive by any standards. Popular artist Bill 
Nelson records his personal music this 
way, claiming it has an intrinsic and emo¬ 
tional value not unlike woodcarving. He’s 
joined in this opinion by Brian Eno and 
Holger Czukay. 

Pierre Schaeffer and Pierre Henry 
made a contribution that has helped 
shape music for the last 38 years, be it the 
early tape music works of Otto Luening 
and Vladimir Ussachevsky at Columbia, 
and Stockhausen in Germany, the Beat¬ 
les in their Sgt. Pepper days, or producers 
Arthur Baker and Martin Rushent today. 
They owe their genesis to the sounds of a 
world rearranged by Pierre Schaeffer and 
Pierre Henry. Cn 
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and in the lab. 

These simple but extremely useful items 
from EM readers/authors help you 
in the studio, at your computer terminal, 

Sure and Simple Tips 

Fender Mod 
by Will Hobbs_ 

Here’s a simple circuit I’ve been us¬ 
ing with great success for several 
years. 

In trying to get the sound 1 want from 
my electric guitar, I’ve experimented with 
a lot of different preamps, and prefer the 
Fender design. The output tubes contrib¬ 
ute noticeably to that sound (after trying 
to tap into the preamplifier stages in sev¬ 
eral places and never being satisfied, I’ve 
reached that conclusion). This circuit 
gives me the full tube amp sound at any 
volume I want. 

All I’m doing is tapping the signal 
going from the amp to the speaker (or to 
the dummy load if the speaker isn’t used), 
and sending that signal through a voltage 

divider into a power amp. This way I can 
set my Fender amp however 1 want, and 
have my guitar as loud as I want onstage. 
This circuit also works well for sending a 
signal to the main PA instead of miking 
the amp. The only caution is to make 
absolutely sure that the units being inter¬ 
faced have no AC leakage. Use a Voltme¬ 
ter or similar tester to check for any poten¬ 
tial difference between the units before 
the ground connections are completed. 

MIDI Tip 
by Les Penner 

(recently purchased my first synthesiz¬ er, a Roland Alpha Juno-2. At this time, 
it is the only MIDI instrument that I 

have. Of course, I spent hours playing 

with the settings trying to learn as much 
as 1 could about its features but I soon 
realized that I was unable to test out a 
major portion of its electronics—the MIDI 
interface. 1 was concerned that the 90 
day parts and labor warranty could lapse 
before 1 ever had a chance to try the MIDI 
interface. There was nothing my instru¬ 
ment could talk to. Or, so I thought. 

While playing around with the MIDI 
settings, I set MIDI Local Control to Off. 
That much worked; the keyboard no long¬ 
er operated its own sound generation 
circuits. Then I realized that I now had 
two independent modules: a keyboard 
that could send out MIDI data and a 
synthesizer that could receive it. 1 con¬ 
nected a MIDI cable between the MIDI 
Out and MIDI In jacks and the system 
came alive even in the MIDI Local Off 
mode. It was easy to check out other 
MIDI features such as Pitch Bend on/off, 

TO POWER AMP 

How to tap the signal from a small amp yet preserve the sound 
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□ Reliable Loading 
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■ Also Provides External Sync from Midi 
Clock 

■ For C-64 Needs No Monitor or Disk 
Drive. Call or Write 

Hold on/off, Program Change, and so on 
while watching the instrument behave 
accordingly. By pulling out the MIDI cable 
while holding down a key, 1 was able to 
cause a note to “stick” since the synthe¬ 
sizer couldn’t receive the “key released” 
command. 

This idea should work with most syn¬ 
thesizers that have Local Control on/off 
capabilities, and 1 thought other newcom¬ 
ers who have only one instrument might 
be interested in this method of checking 
out their MIDI interface electronics. 

100 Alternate Sounds for the LinnDrum 
Demo cassette $3 

MasterCard & VISA accepted 

Aoi 
digital 
sound 
technologies 

301 East Farriss Ave • High Point. NC 27262 
(919) 882-1368 

/DIGITAL SOUND SAMPLING) 
NOW FOR YOUR COMMODORE 64/128 

COMPLETE 
SAMPLER 64 

SYSTEM 

ONLY 
$99.95 

READY TO USE 
INCLUDES 

MICROPHONE 

Record any sound into memory and replay it 
instantly over several octaves, ascending or 
descending scale, echo, reverb, endless looping, 
etc Many professional and instructional uses 
and fun for hobbyists 
• Sample editing capabilities 
• Full 8 bit ADC and DAC conversion 
• Powerful sequencer with real time input 
• Live effects menu with real time echo, reverb, 

digital delay, etc 
• Line and Mic input, line output and feedback 

control 

DIGITAL DRUM BONUS! 
Get the COM DRUM Digital Drum Software for 
only $14 95 (Reg $29 95) when purchased with 
the Sampler 64 
• Turns Sampler 64 into a digital drum machine 
• Real time and step sequencer 
• Polyphonic sound 
• Includes Digitally Recorded Drumkit Samples 

and pre-programmed rhythms to get you 
. started 

The El Cheapo 
Continuity 
Tester 
by Matt McCullar_ 

At work, we have about 500 pro¬ 
jectors, a dozen staff members, 
.and one multimeter. Most of the 

time, the only reason we need the meter is 
to see if a wire is broken or if a light bulb is 
shot. At home, I need it to see if the cat has 
somehow broken a patch cord. 

A good multimeter can do many 
things, but if all you need to do is check 
whether a wire is good (continuity), a 
meter is a waste of money. That’s why I 
built the El Cheapo Continuity Tester. 

The Tester is very simple: it has two 
test leads, an LED, a 9-volt battery, a 350 
Ohm resistor, and a momentary push¬ 
button switch. My prototype fitted nicely 
inside a boullion-cube jar. 

When you connect a conductor be¬ 
tween the test leads, nothing happens 
until you press the button. Then an elec¬ 
trical circuit is completed and the LED 
lights. The button keeps the battery from 
going dead if the leads somehow short 
themselves together when you’re not look¬ 

ing, and the battery should last for 
months. The resistor keeps too much 
current from zapping the LED. As for 
packaging, be creative. The only large 
component is the battery, so you can 
cram the whole thing almost anywhere: a 
transistor radio casing, a vitamin pill bot¬ 
tle, or a photo cube. If your friends can 
see through it, they will ask what it 
is... and you can then use your imagina¬ 
tion for a reply. 

1 have used the tester to test fuses, 
light bulbs, extension cords, joysticks, 
and even LEDs by checking their polar¬ 
ity. No doubt you can think of some neat 
uses for it also. 

Parts List 
1 - 9 V battery 
1 - Battery Clip 
2 - Test Leads 
1 - 350 ohm Resistor (see text) 
1 - Single-pole, single-throw pushbutton 

switch 
1 - LED (Red, yellow, green; it’s up to you) 

Headphone 
Monitor 
by Mike Butterfield 

Here’s a simple headphone moni¬ 
tor in-line device for PA systems. 
After some disappointing exper¬ 

iments using monitor speakers, 1 adapted 
a stereo junction box for headphones 
and speakers to be used with the PA. The 
results? No more feedback from the mon¬ 
itor, and the columns can be placed in a 
more audience-oriented position. 

For the monitor headphones, I used 
a pair with built-in volume controls and 
removed the cushion and speaker (driv¬ 
er) from one side of the pair. Thus, one 

SEND CHECK OR MONEY ORDER TODAY TO 
MICRO ARTS PRODUCTS 

PO Box 2522. Dept EM 
Philadelphia, FA 19147 

(215) 336-1199 
Include $3 50 shipping and handling PA residents 
add 6% sales tax Visa and Master Card Accepted 

El Cheapo continuity tester 
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Link your 
Midi instruments 

with MIDI PATCHER-a 4 in, 8 out 
Midi routing system with memory 
TITI you could connect your master keyboards to different Midi sound 
11? sources, at different times-you would have the power to create 
musical arrangements never before possible. Now, every important link 
can be remembered, recalled, changed and instantly compared to others. 

Midi Patcher does more than organize your wiring-it displays every 
connection on its front panel with four-color LED’s. It even changes 
routing while you play, either from the front panel or by Midi. 

With Midi Patcher, the complexity of large systems becomes man¬ 
ageable under intelligent micro-computer control. Available rack mount 
or stand-alone, at high-tech keyboard stores everywhere. 18730 Oxnard Street • Tarzana, California 91356 

At $399, Midi Bass adds a real 
bass player to Midi key¬ 

boards, guitars, pedals, and se¬ 
quencers. Now multi-sample 
digital recordings can be part of 
your performance. Each sound is 
a perfect copy of a real bass. Midi 
Bass even copies dynamics and 
pitch bends. 

NEW ALTERNATE SOUNDS 
We’ve added the best of Rock, 

Tech-Pop, Funk, and Country to 
our expanding library. Get the 

Midi Bass cassette and hear the 
entire collection of alternate 
sounds from this remarkable 
bass player. Each sound is per¬ 
formed by itself, and again with a 
rhythm section. Included with 
each cassette is a detailed 
description of every sound, and a 
complete library list/order form. 

Get the Midi Bass cassette 
from your dealer, or send $5 cash 
or money order to 360 Systems, 
18730 Oxnard Street, #214, 
Tarzana, CA91356. 

Hear the 
MIDI BASS 
sampled sounds on 
this new cassette 

Send me the Midi Bass Cassette 
Enclosed is $5 for each tape 
(Outside U.S. add $1 .) 

Name_ 

Street_ 

City/State/Zip_ 

Please check the boxes that apply: 

□ I own a Midi Bass. I use it for □ recording □ live. 
□ I don't have one yet. Send info. 

360 Systems • 18730 Oxnard St. #214, Tarzana, CA 91356 | 



PARTS: 
J 1, J 2, J 3 - 1/4' Mono Jack, Open 
J 4- 1 /4 ' Mono Jack, Closed 
R1,R2- 100 A, 1/2 W 
R 3- 8 A , 20 V 

Headphone monitor circuit for PA systems 

Patent Pending 

Our VOCAL ELIMINATOR can remove most or | 
virtually all of a lead vocal from a standard stereo 
record and leave most of the background untouched! 
Record with your voice or perform live with the 
backgrounds. Used in Professional Performance yet | 
connects easily to a home component stereo I 
system. Not an equalizer! We can prove it works over 
the phone. Write or call for a free brochure and demo 

ear hears the monitor signal, and the 
other the live sound. Having volume con¬ 
trols allows for lower volume on those 
extra loud numbers. In practice, this sys¬ 
tem has worked out fine. The impedance 
match is pretty close on up to three or 
four headphones. 

Patch the PA output to the input of 
the box, and plug the speaker column 
directly into the output of the box. When 
the speaker column is not connected, R3 
becomes the 8 Ohm load. Because RI, 
R2, and R3 are in parallel, the impedance 
match stays around 7 or 8 Ohms at all 
times. 

Don’t have regrets about paying too much for a ! 
lesser product. In demos and comparisons, we’ll 
show you ¡why we’re Better! Our Factory Direct 
sales allow us to produce a Superior product and 
offer it to you at a Lower price. Call orj write for a 
free full length Demo Album and 24 page brochure. 
Write to: LT Sound, Dept. EM, PO Box 338 

Stone Mountain, GA 30086 
For a Free Brochure and Demo Record 

call: (404)-493-1258 

Building the 
Mono Monitor 
by Mike Sokol_ 

As most of us involved in any kind 
of on-air production know, your 
mix changes a lot when it’s 

squeezed down to a single 4-inch speak¬ 
er up under the dashboard. In reality 
though, this is where the meat and po¬ 
tatoes of advertising lies. 

The best solution is to monitor your 
mix on a variety of speakers, thus simu¬ 
lating the final listening situation. You’ve 
probably got a good set of full range 
studio monitors, and these are very good 

for determining the ultimate qualities of 
the mix, but they will let you down most 
of the time when you need a mix for a 
mono car radio. What you need is a 
cheap way to monitor with both your 
big speakers and a cheap, sleazy little 
car speaker hanging in your rack. 

Here’s an easy way to do it that will 
cost about $5 to build (excluding the 
speaker). Referring to Fig. 1, you can 
sum the signal with a pair of 10 Ohm, 10 
Watt resistors. Now I realize that this is a 
very inefficient way to derive a mono 
signal in terms of lost amplifier power, 
but in this application it works very 
well. That’s because we don’t want sev¬ 
eral hundred Watts of amplifier power 
for that little speaker. You won’t have 
true volume perspective at that power 
level, and the first thing that you do 
wrong will result in a totally fried speak¬ 
er. The 10 Ohm resistors reduce the 
power to about 20 percent of what the 
amplifier was putting out. 

You can build the circuit on any 
convenient panel in your rack or put it 
in a little metal project box if you desire. 
Fig. 2 shows the circuit pictorially. Just 
remember to use a ventilated box be¬ 
cause there is a certain amount of heat 
generated by this circuit. All of the parts 
are available at your local Radio Shack 
store or electronic shop. Use 14 or 16 
gauge wire for hookups, so as to not 
compromise the signal to your main 
monitors. You can use the old speaker 
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Fig. 1 Mono monitor schematic 

Fig. 2 Mono monitor wiring diagram 

from your sister’s Toyota that was left 
over from the tape installation. Also 
make sure that your monitor amplifier 
has common speaker ground returns 
between each channel (I’ve never seen a 
modern amplifier that didn’t, but check 
first as this circuit should not be used 
unless the amp has common speaker 
grounds.) 

To use mono monitoring most effec¬ 
tively, listen to each instrument indi¬ 
vidually in both your main speakers and 
your mono monitor as you set any equal¬ 
ization or effects. During the final mix, 
listen to your mono monitor to make 

sure there are no phase reversals or ef¬ 
fect cancellations that will ruin your mix. 
A truly great mix will sound good on 
almost any speaker and excellent on a 
full range system. A parts list is included, 
but you may be able to build this from 
your junk box. 

Parts List 
Resistors (10 Watts) 
RI 10 Ohms 
R2 10 Ohms 
Miscellaneous 
Terminal strip 
DPDT Switch EH 

PERFORMANCE SOUNDS, 
SAMPLES, SOFTWARE 

Programming Mastery 
Sampling Perfection 

THE SuperSONICS™ 
VOYAGE HAS BEGUN! 
POWERFUL NEW BREAKTHROUGH 
ACHIEVEMENT IN STATE OF THE ART 
PROGRAMMING AND SAMPLING 

ACKNOWLEDGED BY WORLD-CLASS 
MUSIC PROFESSIONALS 

SONIC HORIZON™ SOUNDS 
CASIO 

CZ-101 • 1000 * 3000 • 5000 • CZ-1 
• CZ SOUND COLLECTION SERIES: 
Volume 1,2, 3, NEW! Vol. 4. 

• DATA SHEETS OR DISK (C-64, 128 and Dr. Ts, 
CZ Rider, Passport librarians, etc.) 
40 sounds/volume. $19.95 ea. 

• 64 VOICE RAM: Finest Lithium battery 
cartridge. 

• Cartridge #1, #2: 64 Pro-sounds in each. 
$69.95 ea. Blank 64 RAM cart. $48.95 

DX-100 • 27 • 21 
• DATA SHEETS OR CASSETTE: Volume 1, 2: 
48 sounds/volume. $24.95 ea. 

DX-7 • TX-7 • TX-816 
• PRO-SAMPLER DATA SHEETS: 
32 sounds: $24.95 

• SET 1: SONIC VOYAGE™ : 128 sounds 
• SET 2: DX JOURNEY™ : 128 sounds 
ROM CARTRIDGE: $99.95 
DISK (C-64, 128 & Dr. Ts, Passport DX 
librarian, etc.) OR CASSETTE (TX): $59.95 

ROLAND ALPHA JUNO 1*2 
• DATA SHEETS OR CASSETTE (JUNO 1) 
Volume 1, 2: 64 sounds/volume $24.95 ea. 

SEQUENTIAL SIX TRACK 
• DATA SHEETS: 
ANALOG MIX + SPECIAL EFFECTS 
32 sounds: $24.95 

TR-707 DRUM 
DATA CASSETTES 
Vol. 1: Best Mix 
Vol. 2: Funk & Fusion 
Vol. 3: Techno-Pop & 

Electro-Dance 
$19.95 ea. 

Vol. 4: Top Hot Rock 
Vol. 5: Jazz, Swing, 
Bebop, Blues. 

Vol. 6: Latin 

DIGITAL HORIZON™ SAMPLES 
EMULATOR II • PROPHET 2000, 

2002 * MIRAGE 
COLLECTION #1: PREMIERE 
#1 
#2 Bass 
#3 Master Strings 
#4 Brass 
#5 Orchestra Classics 
$25.00 ea. Disk 

#6 Anthology 
#7 Composer s Tool Kit 
#8 Drum Kit 
#9 Percussion 
#10 Cosmos 

$199.95 10 Disk Set 
• CUSTOM SAMPLING FOR STUDIO AND FILM 
• KORG DSS-1, AKAI S900, & ROLAND S-50 
SuperSON/CS™ Inflight! 

DIGITAL SAMPLING 
SOUND CASSETTE 

• For any sampler: Mirage, Akai S612, Yamaha 
VSS-100, Casio SK-1, RZ-1. Korg SDD-2000, etc. 

• Huge library of dynamic sounds on chrome 
cassette. 

• Volume 1: 125 sounds, instructions. $19.95 

• Demo cassettes available: $5.00 ea. 
CZ series, DX-100 series, DX-7 series, Juno 
(Incl. sample patches). 
Emulator II, Prophet 2000, Mirage 

• Write or call: 
Complete sound lists, information (specify 
Item). Software catalog for all computers. 

• Shipping: 
U.S. & Can: $3.00. 
Demo cassettes ea. $5.00 (post, included) 
Foreign orders: $8.00 
Demo cassettes ea. $8.00 (post, included) 

• Order by check or M.O. (faster) 
Call for COD. 

Dealer Inquiries Welcome! 

NLl MIDImouse™ Music 
Box 272-EB 
Rhododendron, OR 97049 
(503) 622-5451 

Arriving: 1987 SonicFLIGHT “ 
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You’ve got quite an investment in your 
gear. . .now take the time and effort to 
make it more secure. 

Keeping Honest People 
Honest 
by James chandler_ 

It’s the same old story: You arrive for your gig at the Pink Flamingo Lounge 
in the fabulous Downtown Family Inn 

Hotel. You reach for the drum machine to 
kick off the first song, but... no drum 
machine! After making the ritual police 
report and fumbling through four sets 
without a drummer, the hotel manager 
informs you that the hotel can’t accept 
responsibility for the thousands of dollars 
worth of stuff you leave in the lounge 
every night. Your lawyer says you could 
sue and collect, but the club would prob¬ 
ably fire you in retribution and gigs don’t 
grow on trees (sigh). Time to analyze the 
situation. The recendy departed drum 
machine was a year old ... let’s see, new 
price of $600, depreciated to $200 via 
double declining balance, minus the $100 
deductible on the insurance. Hmmm, 
lately the insurance company has been 
canceling musicians with claims—maybe 
it would be better to buy a new drum 
machine out of pocket, and save the in¬ 
surance for a bigger claim. 

The common connections available 
on music accessories include audio and 
MIDI jacks. Another connector should be 
standard on electronic gear, but surpris¬ 
ingly isn’t: the anti-theft connector. Any 
item of audio or computer gear should 
have a built-in hasp so it can be tied 
down. Perhaps this is something the MIDI 
associations should adopt as part of the 
interface standard! Small MIDI accesso-

ries are close to the per-ounce value of 
precious metals and quite easy to steal. 

Clubs, hotel lounges, auditoriums and 
the like are common repositories for high-
tech music equipment. Many of the em¬ 
ployees of such establishments are young, 
minimum wage workers who are there 
only until their garage band gets a steady 
gig. Your equipment can be a powerful 
temptation to those who need music gear 
and are temporarily a little short on funds. 
There are even certain unscrupulous fans 
and music lovers who might see an op¬ 
portunity to steal some small item from 
the stage during a crowded happy hour 

or in the confusion after a show. 
It is not a good idea to subject these 

people to a daily temptation. It could get 
some kid in trouble, create bad feelings 
between you and your employer, and 
even cause your insurance to be canceled. 
Crime authorities claim that if you make 
property inconvenient or risky to steal, a 
thief will usually pass it by for easier pick¬ 
ings—so I decided to make my equip¬ 
ment a little harder to steal. 

Considering the large market for 
locks, burglar alarms, and other security 
equipment, I was surprised to find no 
commercial products ideally suited to 

James Chandler Jr., though educated in 
psychology, has been a professional musician 
for 15 years, doing gigs ranging from honky-
tonk solo piano to funk-rock bands and elec¬ 
tronic lounge duos. Other activities include 
electronic repair and design, computer pro¬ 
gramming writing and piano tuning. 
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What good is playing loud 
if you can’t play soft? 

Increase your dynamic range: $795. 
Kawai introduces a digital drum machine with a sense 
of dynamics, the Kawai R-100. 
The R-100 is sensitive to your touch. Press the 

velocity buttons hard and it plays loud; use a light touch 
and it plays softly, just like acoustic drums. 
Highest Quality Sounds 
The R-lOO’s sounds are stored in a 12-bit companded 

format, which yields a higher sound quality than 
methods used in other drum machines. To get technical 
for a moment, bits are akin to decimal places on a 
calculator. The more digits, the more accurate the re¬ 
sult. This directly results in lower distortion. Com¬ 
panding further reduces the distortion level, below 
that achieved by equivalent linear formats. 
The 32 kHz sampling rate insures a wide frequency 

bandwidth, which makes it perfect for any musical ap¬ 
plication, even making compact discs. 
24 Different Instruments 

Inside the R-100 are twenty-four individual sound re¬ 
cordings, including three different snare and bass 
sounds, separate high, mid, and low toms, as well as six 
cymbals. There are open and closed hi-hat sounds and 
a foots witch to change between them. A full comple¬ 
ment of percussion sounds are also included, such as 
conga, timbale, tambourine, shaker, agogo, clave, and 
handclaps. 

Besides velocity, each note is programmed with it’s 
own pitch and stereo pan setting. This enables you 
to create a monster drum set using the three toms tuned 

to 20 different pitches that pan across from left to 
right, for example. 
Professional Features 
The R-100 also has features that professional 

musicians require, such as eight individual outputs, 
synchronization to MIDI, tape, and a variety of clock 
sources, as well as a full MIDI implementation including 
Song Pointer (a must for film scoring). 
The R-100 has memory for 100 Patterns and 100 

Songs. If you play live, you’ll appreciate the Chain 
mode, which lets you group songs together. You 
can even overdub drums within a song. And it’s easy to 
save and load your data on memory cartridges, tape, 
or via MIDI. 

Made by Japan’s second largest manufacturer 
of musical instruments 
The R-100 is designed and built to the same high qual¬ 

ity standards that have come to be expected from 
Kawai. ..master builder of quality musical instruments 
for the past sixty years. 

Visit your local M.I. dealer and give the R-100 a good 
listen. We think you’ll be impressed by the sound and 
the features. . .and the price! 

Kawai America Corporation 
Department KM 
P.O. Box 0438 
24200 S. Vermont Ave. 
Harbor City, CA 90710-0438 

KAWAI 
The Master Builder 
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U 
\ ot finding any keyboard locks 

marketed by synthesizer manufacturers or 
other obvious potential vendors, I installed 
a ‘musician’s security system’ made from 
hardware store parts” 

protecting the contents of a keyboard 
rack. Computer security devices (which 
have an adhesive panel connected to 
locking steel cable, so equipment can be 
chained to a desk) are about $30 each 
and lock only one item; it could easily 
cost hundreds of dollars to outfit an entire 
keyboard setup with such kits, and you 
would have to keep an entire inventory 
of keys in your pocket. 

Not finding any keyboard locks mar¬ 
keted by synthesizer manufacturers or 
other obvious potential vendors, I in¬ 
stalled a “musician’s security system” 
made from hardware store parts. The 
basic idea is to put steel hasps (described 
more fully later) on all your equipment. 
Then wire the units together with steel 
cable and a combination lock, like chain¬ 
ing a motorcycle to a telephone pole (Fig. 
1 ). Shon of using bolt cutters or spending 
quite a bit of time practicing hacksaw 
technique, a potential thief must lift ev¬ 
erything on the rack at the same time, 
which is nearly impossible. Since a thief 
serious enough to bring in bolt cutters 
will probably make off with the whole 
setup, the only time 1 should have to 
worry about making an insurance claim 
is for a total loss. 

out making much progress, and finally 
gave up. 

To be secured with a padlock, each 
end of your cable must end in a loop. If 
you select cable much bigger than the 
3/16th-inch size, you will have trouble 
finding hasps with a hole large enough to 
pass the looped cable end. Actually the 
part of a hasp you will be using is called a 
staple (Fig. 2), but your hardware sales¬ 
person probably will not know that term 

so we’ll just use the term hasp too. 1 was 
able to find hasps with a 3/4-inch inside 
diameter for about $3 apiece, and my 
cable cost about 20 cents a foot. 

Seek a balance of strength between 
your cable, hasps and padlock. For in¬ 
stance, half-inch cable would require a 
2-inch inside diameter hasp, which 
would look rather inappropriate on any¬ 
thing smaller than a warehouse door. Big 
bolt cutters cut large cable just as easily as 
small cable. 

Referring to Fig. 3, cut the plastic a 
few inches away from the cable ends so 
the end loops can be the smallest possible 
diameter. Then hammer each end loop 
in place with a ferrule (ferrules are metal 
tubular connectors for fastening cable). If 
you hammer the ferrule too flat, it may 
not go through your hasps. Electrical sup¬ 
ply companies usually have crimping 
guns, so for a more attractively crimped 
ferrule you could take your cable to a 
supply house. A perfectionist would put 

Fig. 2 Typical door hasp and staple 

ASSEMBLING THE MUSICIAN’S 
Security System 
Purchase a 15- or 20-foot length of plastic-
coated (so it doesn’t scratch your equip¬ 
ment) steel aircraft cable from a hardware 
store. 1 found 16-inch cable with a 100-
pound work load (400-pound breaking 
load). The next bigger available size was 
3/16th-inch cable (3/32nd-inch when 
stripped of plastic), with a 200-pound 
working load and 800-pound breaking 
load. Using piano wire cutters, 1 was able 
to cut the 16th-inch cable in about two 
minutes. On the thicker cable, I chewed 
on the cable for about five minutes with- Fig. 3 Looping the cable 
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CX5M OWNERS 

heat-shrink tubing over the ferrules to 
cover rough metal edges. 

For small items of equipment, partic¬ 
ularly those with plastic cases, you can 
effectively attach hasps with epoxy glue. 
Quick-setting epoxy tends to be britde 
and therefore not tough enough for this 
application. The most impressive adhe¬ 
sive I have seen is PC-7 epoxy paste, 
made by Protective Coating Company of 
Allentown, PA. This is an official-looking 
dark gray goo, probably made from nu¬ 
clear waste by-products (just kidding). 
Your local hardware store may carry PC-7 
or an equivalent epoxy (with a long set¬ 
ting time). Make sure to test the glue you 
purchase. I used a dead Radio Shack 
Color Computer and had to destroy the 
case to remove the hasp. 1 haven’t re¬ 
peated this test on any other equipment, 
but all my glued-on hasps seem firmly 
attached. 

On larger pieces of equipment, espe¬ 
cially power amps or synthesizers with 

“A /\ perfectionist 
would put heat¬ 
shrink tubing over 
the ferrules to 
cover rough metal 
edges” 

metal chassis, a thief could possibly ham¬ 
mer off a glued-on hasp without exces¬ 
sively defacing the instrument. If you 
don’t trust glue on large items, you must 
dissassemble each piece of equipment 
(thus voiding the warranty in the proc¬ 
ess). If you are unwilling to risk attaching 
hasps, you may be able to get a service 
technician to install them for you. Pop 
rivets make a firm attachment, but head¬ 
less bolts with locknuts will also suffice. 
With pop rivets, use rivet washers on 
both sides of the chassis. Plastic is likely 
to crack when riveted, yet I have success¬ 
fully riveted hasps to plastic chassis by 
using additional half-inch washers on 
the inside of the chassis. These spread 
the pressure over a large surface to protect 
the plastic from cracking. 

Be aware that you run a small hut finite 
risk that the process of installing a hasp with 

rivets or screws could damage the instru¬ 
ment’s electronics; of course, neither the 
author nor magazine can accept respon¬ 
sibility for failures or losses you expe¬ 
rience. Most equipment insurance does 
not cover instrument fatalities during re¬ 
pair or maintenance, so use caution when 
drilling on a chassis, and use a sharp drill 
bit. Vibration from drilling could damage 
circuit boards, especially on units with 
thick steel chassis. Although it is com¬ 
mon procedure to start holes with a cen¬ 
ter punch, you may want to drill without 
center punching, to avoid the additional 
vibration caused by hammering on the 
case. Beware of loose metal chips left in 
the chassis—a microscopic metal sliver 
on a circuit board can cause strange inter¬ 
mittent failures and almost-impossible 
troubleshooting problems. Use additional 
caution, and expert advice, if riveting a hasp 
to a computer monitor. Monitors harbor 
high voltage, and hasp rivets may pro¬ 
vide an inadvenent discharge path. 

The purpose of strapping everything 
down with steel cable is to keep honest 
people honest. A dedicated thief will be 
off with your gear anyway, but anyone 
who has dealt with insurance companies 
knows that putting in a claim is frequendy 
tantamount to a request for cancellation. 

Speaking Of Insurance. .. 
The most economical equipment insu¬ 
rance 1 have found is the group policy 
available through the Musician’s Union. 
This policy’s premium is about 30 per¬ 
cent of a comparable policy through 
Lloyds of London. If you are not a union 
member, the money you save on equip¬ 
ment insurance may in itself justify mem¬ 
bership dues. You should keep detailed 
pictures or videos of all your equipment, 
a recent dealer appraisal, and a complete 
list of equipment serial numbers. If you 
open any of your equipment, or have it 
opened by a technician, always leave 
some sort of identifying tag inside. It is 
highly unlikely that you will ever recover 
stolen equipment, but you need a posi¬ 
tive identification method on the off 
chance that your gear is ever found. 

Perhaps some day the standard anti¬ 
theft connector will be available on all 
equipment. Until then, at the minimal 
cost of a day’s work and a few dollars of 
hardware, you can install a homemade 
security system and add a little peace of 
mind to the pleasure of owning all that 
nifty MIDI gear. EH 

TIRED OF YOUR COMPUTERS 
SMALL MEMORY? 

NOT ANYMORE -

256K MUSIC RAMA 
DESIGNED FOR YAMAHA SOFTWARE 

37,000 MIDI NOTES 
WITH MIDI RECORDER 
4 BANKS OF 64K 

WITH MUSIC COMPOSER 
UPGRADABLE TO 1 MEG! 
NEED MORE SLOTS? 

4 SLOT EXPANSION 
PLUGS INTO ONE SLOT AND 

GIVES YOU 4 MORE 
WE ALSO HAVE A STANDARD 
32 RAM EXPANSION AND 
OVER 200 SOFTWARE TITLES 

FOR MORE INFORMATION 
CONTACT! NYRAC 
DO THE MSX SPECIALISTS 
IT P.O. BOX 210173 MOW MONTGOMERY, AL 36121 

(205) 277-2048 
CALL US FOR FREE CX HELP 

LET US HELP YOU 
MAX YOUR CX 

I MOVING? 
Ensure that your 

Electronic Musician subscription 
moves with you! 

Mail to: Electronic Musician, 
Subscription Dept., 5615 W. Cermak 

Road, Cicero, IL 60650 
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H| If you like the Mac but are frustrated by 
its sometimes s-l-o-w disk operation, try 

breaking the speed limit with a dash of DASCH. 

DASCH 
by Craig O’Donnell_ 

Tired of grinding drives? I was. Grrrrrrr 
—that’s my teeth, not a drive! With 
fat MIDI programs or complex appli¬ 

cations, your Mac is going to need more 
storage (an 800K external drive at the 
minimum). Speed is a problem too; I’ve 
lost files on occasion because the floppy 
takes so long to save 1 didn’t bother with 
backups. 

Luckily, 99 percent of the speed prob¬ 
lem is simply slow drives, and we can 
ameliorate it. Apple’s $299 upgrade 800K 
internal drive is speedier than the 400K 
original; you get the troublesome new 
128K ROMs in the bargain, though, so 
you’ve got to use a Mac+ 3.2 System/5.3 
Finder and toss out a lot of Desk Accessor¬ 
ies (DA for short). . .but that’s another 
blues tune. What if you’re happy with the 
System you’ve got? 

Dasch-ing To The Rescue 
Okay, you can choose an external disk 
drive, internal RAM upgrade, or a hard 
disk drive. Floppy drives, which sell from 
about $200 to $350, are handy but slow 
and noisy. RAM upgrades can be cosdy. 
Hard disk drives are fast but bulky, noisy, 
a little unreliable and certainly fragile— 
by and large they do not travel well, de¬ 
feating Mac’s luggability quotient. The 
cheapest serial port hard drive checks in 
at $500 (discounted) anyway, with the 
faster SCSI drives around $800 to $ 1,000. 

But now there’s another option. West¬ 
ern Automation’s DASCH (is silent, fast 
like a hard drive, compact like a floppy 
drive, and totally electronic). It’s not a 

Product Summary 
Product DASCH (Disk Acceleration/ 
Storage Control Hardware) 
Type: Memory expansion for the Mac 
Price: 500K, $395; 1 Meg, $450; 2 
Meg, $545 
Connection: Mac Printer or modem 
pon 
Manufacturer Western Automation, 
1700 N. 55th Street, Boulder CO 80301 
Tel. 303/449-6400 

substitute for a hard drive if you need 
one, but it’s at the top of my list as a 
must-have peripheral after a Mac, printer, 
and (maybe) modem. It certainly subs for 
the 800K floppy drives sold to Mac own¬ 
ers. DASCH offers: 

More memory—one or two Megs 
V Up to +700 percent faster speed 

Cost-effectiveness 
v' Programmable printer buffer 

Auto boot, copy and backup 
V Compatibility—works with every Mac 
and third party upgrade, 128 to Plus, and 
virtually all software 

Flexibility—connects to modem or 
printer pon; DASCHs stack for multi¬ 
megs and will run with external floppy/ 
hard drives 

Crash resistant RAM (has its own pow¬ 
er independent of the Mac) 
v' And perhaps most important, it’s bul¬ 
letproof, small, and solid state. 

What Is It? 
A DASCH has 500K, 1M or 2M of dynam¬ 
ic RAM packed inside. List prices are 

Craig O’Donnell has written about musical 
electronics and computers for a variety of 
publications, and serves as technical editor 
for Option magazine. A multi-instrumental¬ 
ist and member of the group Scientific Amer¬ 
icans, he loves surf music, cheap drum ma¬ 
chines, and analog synthesizers. 
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Craig O’Donnell’s DASCH in action. 
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EMULATOR II™ 
LOOPING TECHNIQUES 

JANIS CHAFFIN 
E-mu Sound Technician 

As a Sound Technician at E-mu, I 
spend most of my time staring into the 
amber screen of a powerful Unix¬ 
based coûter, manipulating individ¬ 
ual samples which are digitally stored 
on Beta tape and custom interfaced 
with signal processing software devel¬ 
oped by Design Engineer Dana Mas¬ 
sie. After each sound has been iso¬ 
lated in the computer, and most of the 
processing is completed, I devote the 
majority of my concentration to dis¬ 
covering optimal loops. 

Not every sound needs to be looped, 
and certainly not every sound requires 
the same type of loop; occasionally, 
some work best with backwards/for-
wards loops, and some even require 
what we call cross-fade looping (we 
use Sound Designer,1" from Digide¬ 
sign). But a surprising majority of solo 
instruments can be looped success¬ 
fully with the forwards algorithm on 
the Emulator II. 

I’ve had excellent results using sim¬ 
ple forwards-loops on many sounds, 
including solo strings, horns, electric 
basses and guitars, and simple synth 
patches; sounds without complex 
waveshapes, containing very few har¬ 
monics, and possessing a fairly steady 
sustain portion usually work best. 
(Section sounds and those with a 
great deal of amplitude or frequency 
modulation generally require more 
drastic measures.) In fact, most solo 
horns and acoustic strings can be 
looped in a single phase. Yes! You 
can actually reduce the length of a 
loop down to a single cycle of the 
waveform and produce seamless 
connections, while saving tons of ma¬ 
chine memory. That’s right, no all-too-
familiar pops, clicks, or thumps! Of 
course, you’re going to lose some of 
the sound's characteristic timbre at 
the loop, resulting in a thinner, more 
static sustain. But if the loop is placed 
far enough away from the attack, the 
timbrai difference will be minimal. In 

addition, you can use the E-H’s VCA 
and Filter envelopes to reduce the 
amplitude before the loop begins. 
Actually, in a musical context, the tim¬ 
bre change should be completely un-
noticeable. 
How do you know the exact length 

of a single period? Well, you could 
first determine the frequency of the 
sample in Hertz, divide into 1, and do 
some other math, or you could save 
some time and use the Emulator’s 
Auto-Loop function. Suppose you 
have a fairly low frequency solo clari¬ 
net voice at least 20,000 samples 
long. (Preferably recorded without vi¬ 
brato, as it loops better in a single 
period, and vibrato can be added later 
with LFO.) For now, let’s set a start 
loop point about 10,000 samples into 
the sound (well after the attack). Make 
the loop length about 250 samples 
and listen. You should hear a frequen¬ 
cy shift up or down at the loop start, 
and then a really grungy buzz for the 
duration of the loop. Now press Auto 
Loop. Listen again. Chances are that 
the Emulator has selected the best 
loop points in that range, and the pitch 
change has either been eliminated or 
significantly reduced. Hopefully, the 
gruzz has also vanished. If the pitch is 
still shifted slightly at the loop start, 
move the loop start further from the 
attack, to say 15,000 samples, until 
the change in pitch is less noticeable, 
and press Auto Loop again. The loop 
length may have changed by a sam¬ 
ple or two, as the exact length of a 
single period may vary throughout the 
duration of the sound, but the result 
should be a perfect loop. If however, 
you still notice a growl or buzzy sound 
in the loop, Auto Loop may have se¬ 
lected a loop twice or three times as 
long as a single phase. Sometimes 
this longer loop may be acceptable 
or even preferable, but if not, try manu¬ 
ally selecting a loop half, or even a 
third the length of the one currently 
chosen, and again press Auto Loop. 

If the loop were longer, say 10,000 
samples, you’d hear a repetitive thump 
or click instead of a buzz, indicating 
that the loop points are not both in 
phase, that is, not occurring on the 

same side of the zero axis—and not 
both moving in the same direction 
towards either the positive or negative 
curve. Usually, a higher-pitched, less 
severe click indicates a better phase 
match. By moving the loop start fader 
very gradually, the thump can be re¬ 
duced to a mere tick, and occasional¬ 
ly even made to disappear. 

Of course, the length of a wave¬ 
form's cycle becomes smaller as the 
frequency increases, and this creates 
an interesting situation when trying to 
single-phase loop a high sound: the 
smallest loop length the E-ll can arrive 
at manually is 64 samples. So what 
do you do when the cycle length is 
less than that?—you trick the Emula¬ 
tor. Using a high register clarinet 
voice, try moving the loop start closer 
to the attack than usual, say at about 
2,000 samples. Manually create a 
loop of 64 samples, and press Auto 
Loop. The loop length should now be 
smaller than 64 samples. Since the 
loop start may be too close to the 
attack to sound good, try manually 
moving the loop start fader away from 
the attack, listening for least pitch shift. 
Avoid pressing Auto Loop again, as it 
may produce too long a loop, if moved 
from the attack very far. Generally, 
higher pitched sounds are harder to 
loop within a single period, and should 
be looped somewhat closer to the 
attack than lower frequency sounds. 

Basically, by adhering to such gen¬ 
eral rules as looping far enough from 
the attack, but not too far into the de¬ 
cay of the sound (staying in the steady 
part of the sustain), moving loop start 
and length to reduce both the pitch 
change around the loop start, and the 
frequency of the loop gruzz, and final¬ 
ly, using Auto Loop to fine tune loop 
lengths, you should have a lot of luck 
using single phase loops with many 
solo sounds, and be amazed at the 
memory you save when you truncate 
after the loop! (Note: Be sure not to 
replicate or copy voices before loop¬ 
ing, or any trucations made after the 
loop won’t be permanent, and won’t 
free up any sampling, preset or se¬ 
quencer room.) Good Loop—er, Luck, 
that is! 

For additional information about this newsletter, please call E-mu Systems, 408-438-1921. 
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DIRECT COMPUTER 
SAMPLE GENERATION 
Samplemaker is able to do in 
software what synths do in hard¬ 
ware. Now you can generate 
samples directly and download 
via MIDI to Prophet 2000 and 
Mirage. 

• 60 operators, general 

algorithms 

• FM/AM/nonlinear waveshaping 

• Full-featured sample editor 

• Sample scaling, mixing, etc. 

• Simulate super DX7 

• For Atari ST 

or Apple Macintosh 

• Great price—$250.00 

• Source code also available 

To order, call or write to: 

VIRTUAL ' 
SOUNDS 

557 TREMONT SUITE 11 BOSTON. MA 02118 

617/353-1815 312/284-0808 

Custom pressing, tape duplication 
and packaging. 

$395, $450, or $545 respectively. 1 under¬ 
stand the $395 model is discontinued 
(but still available), because it’s more cost-
effective to spend the additional money 
and get the extra memory. Don’t buy 1 
Meg with the idea that you can upgrade; 
the charge is more than what you would 
save. DASCH is not user-expandable, like 
some Mac internal memory upgrades. 

The box is 7Vi x 9 x 2 inches, in 
MacBeige plastic. Placed next to the Mac 
on the right, it brings your external flop¬ 
py drive up to a reasonable height. You 
can put DASCH anywhere—even on its 
side, for a tiny 2x9 inch footprint— 
except atop the Mac, for cooling reasons. 
You could take some self-stick Velcro and 
attach it to the side of your Mac if you 
wanted to. 

Strangely, DASCH fits under the Mac 
sideways but not frontways. Western Au¬ 
tomation’s DASCH wizard, Bob Cone, 
says “Well, we didn’t think of that.” No 
sweat. Buy a packet of half-inch stick-on 
furniture feet and move Mac’s tootsies in 
a little. Voila! And the screen is up to a 
comfy height. 

The front is kinda garish, a metallic 
faceplate with a single red status LED. As 
long as there’s AC, the LED glows. Read/ 
write operations make it blink rapidly. As 
DASCH does its optional “memory check 
on start” routine, it blinks slowly for about 
20 seconds. 

A cooling port with black mesh grille 
runs the length of each side. It’s from the 
50s, for sure; Raymond Loewy would be 
proud. On the rear you’ll find a power | 

toggle switch, connector for the cord¬ 
mounted AC transformer, printer port/ 
stacking jack, and attached input cable 
which goes to the Mac’s printer or mo¬ 
dem pon. 

DASCH thinks it’s a 9,600 Baud serial 
hard drive, so it’s quite fast and you can 
install pesky, protected applications on it 
using Copy II Mac’s Copy II Hard Disk or 
proprietary HD installers like Excel-to-
HD. Since we’re dealing with a PROM-
controlled sman drive, you don’t need 
special drivers on disk or in the System 
file. Just pop in a DASCH-Stan disk to 
boot, autoload (if necessary), and DASCH 
off. Apple’s HD20 driver will reboot 
DASCH if you’ve shut off only the Mac or 
crashed the system. 

That’s it. Take it out of the box, con¬ 
nect it to the printer port, boot, and you’re 
running in no more than five minutes. If 
you don’t use a modem, and don’t care 
about print buffering, throw DASCH on 
the modem port. 

Making Mac More 
Than A Music Computer 
During disk calls Mac is asking the pro¬ 
gram or system disk “what next?” and 
then scarfing up data. You’re captive to 
your floppy/hard drive’s speed, or lack 
thereof. This seems especially true for 
music and desktop publishing software 
with their bulky files. You wait, wait, and 
wait some more as the disk grinds away. 
Coffee, tea, or milk? Beer? Whiskey? Vod¬ 
ka? Clear grain alcohol? Head cleaner? 
Zzzzzz. .. 

1,000 
7-45s

including mastering, 
metal parts and 
processing, 
white sleeves. 
labels, pressing. 

$439.00 

12'Albums 
with jackets 
including mastering, 
meta) parts and 
processing, poly dust 
sleeves, labels, pressing 
and printing of full 
colour ultra high gloss 
board jackets from 
customer supplied 
process film. 

n,390°° 
(F.O.B. DETROIT) 

• 2 - 3 WEEK SERVICE 
• VIRGIN VINYL 
• HIGH GLOSS BOARD JACKETS 
• Cr02 CASSETTES 
• CUSTOM 7” SLEEVES 
• INHOUSE ART & TYPESETTING 

Call Toll Free Continental U.S.A. 

1-8002637798 
Canada ’s Largest Custom Producers e WORLD 

RECORDS 
BASEUNE ROAD WEST. BOWMANVILIE. ONTARIO 11 C 323 

1 OPEN PROF. COMP. FROM FINDER (W/KEY) 
2 OPEN PERF. FROM FINDER (W/0 KEY) 
3PERF: COPY, CLOSE, OPEN, PASTE 
4 QUIT PERF, OPEN PC 
5 QUIT PC . OPEN PERF 
6 FORMAT PERF WZ TEMPO, QUIT, OPEN IN PC 
7 LOAD OPCODE SWITCHER SET FROM FINDER 
8 LOAD STUDIO SESSION FROM FINDER 

Comparison of time required for DASCH operations versus disk operations. 
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But now, you can store several pro¬ 
grams in DASCH and have almost imme¬ 
diate access. It no longer takes forever to 
run, save, and print files. We can use 
simple, low-cost programs to take care of 
the tedious side of musicmaking—phone 
logs with autodial (!), expense records, 
address and phone listings, boilerplate 
promo and bio, letters, posters and flyers 
(using ReadySetGo, PageMaker, Comic-
Works, or CE Software’s shareware Bill¬ 
board), and on and on, without having to 
constantly access the disk. Mac for more 
than MIDI is indeed the word. 

Ramdisk To The Rescue? 
Why do we need DASCH if the most 
economical way to accelerate programs is 
with RAMdisk software? This software is 
free from a bulletin board; the RAM is 
already in your 512K Mac. And the speed 
improvement is truly astounding. Before 
DASCH, I constantly used the excellent 
public domain RAMStart with specially-
sized RAMdisks on application-specific 
boot disks—MacWrite, MacDraw, Mac¬ 
Paint, Red Ryder, etc. Why bother to 
spend $399 on a DASCH RAM drive? 

Convenience is one good reason. I 
fuss and fidget to fit the Finder, the Im¬ 
agewriter Driver, a custom System with 
just the right fonts and Desk Accessories, 
and the application software all on a 250-
350K RAMStart disk (on a 512K Mac). 
This customizing takes an immense 
amount of time-consuming trial-and-ef-
fort. To make things worse, a 512K may 
not have enough room for both the RAM¬ 
disk (which decreases the amount of usa¬ 
ble program RAM) and your big applica¬ 
tion. Professional Composer, Performer 
and PageMaker are just like that. On a 
512K using PageMaker, the best you can 
do is stick in a tiny 64K RAMcache (I use 
Nevins Microsystems’ excellent Turbo¬ 
Control 2.0). 

Then there’s safety. RAMdisks are vol¬ 
atile RAM. Crash and you’ve truly and 
forever lost everything since the last save. 
You could get Levco’s MonsterMac 2 Meg 
internal memory like 1 did, set up a 1 meg 
RAMdisk, and work RAMdisk fast; you 
still lose it all in a crash. But finally, there’s 
easy file management. Why make a sepa¬ 
rate RAMdisk boot floppy for each appli¬ 
cation when 1 can hold MacWrite/Paint/ 
Draw plus Red Ryder and Font/DA Mover 
and a bunch of other stuff on the DASCH? 
I can set up a System that has all the fonts 
and DAs I’ll need for all of my programs 
and leave it in the DASCH. No more 
shufflin’ floppies. More room on my 

Performance Software for the Atari ST 
MIDIPLAY from Electronic 
Music Publishing House 
Inc. (List $49.95) is a boon for 
performers! Records all MIDI sys¬ 
tem and channel data from any MIDI 
source on all 16 channels simultane¬ 
ously with full polyphony and touch 
sensitivity in "real time.” MIDI¬ 
PLAY is ideal for downloading per¬ 
formances from other MIDI sequenc¬ 
ers, fulfilling the same function for 
MIDI information as the "master 
mix-down” machine used in tradi¬ 
tional audio recording studios. 

The unique ability to load multi¬ 
ple files into memory allows the crea¬ 
tion of "medleys” up to three hours 
long for playback in performance 
situations—no more embarrassing 
waits while the computer loads the 
next song from disk! 

As a compositional aid, MIDI-
PLAY’s graphic keyboard screen dis¬ 
play shows the notes being recorded 
or played back. Markers can be in¬ 
serted while recording, allowing sec¬ 

tions of music to be independently 
stored to disk for re-assembly into an 
arrangement or medley using the 
multiple file loading feature. 

MIDIEDIT, also from EMPH 
(List $89.95) has all MIDIPLAY's 
features PLUS the ability to edit 
MIDIPLAY files. Among the addi¬ 
tional features are step mode entry, 
insertion and deletion of events, 
blocks of events and markers, 
punch-in, punch-out, and auto¬ 
channelizing. 

Professionally recorded perform¬ 
ances for entertainment and educa¬ 
tion called MUSIDISCS (List 
$19.95 ea.) are also available. These 
include Classics Vol. 1, Beatles Vol. 
1, Hits of ’86, Movie Themes and 
Christmas Music. 

For more information, write or 
call: ELECTRONIC MUSIC PUB¬ 
LISHING HOUSE, Inc., 2210 Wil¬ 
shire Blvd. #488, Santa Monica, CA 
90403. 

Tel: (213)455-2025 

lummusic 
“VISIT THE MIDWESTS’ 

LARGEST MULTI-KEYBOARD SPECIALIST” 

KURZWEIL 
€-mu Systems, Inc. 
ScOUcnZidL 

AKAI 
KAWAI 

Obrriieiiii 
K0RG 
CASIO 
TOA 
lexicon 

AUDIO-TECHNICA 
Aíü 
post ex 
dbx 
Studio Master 

AATARI 
ST-1040-520 
Sold and Serviced 

KEYBOARDS 
DRUM COMPUTERS 
SEQUENCERS 
PA 
RECORDING 
SOFTWARE 
COMPUTERS 
SERVICES 
SUPORT 

Ram 
saoan 
ISIMMONSj 

SOUTHWORTH 
digidesign 
PASSPORT 
Hybrid Arts, Inc. 

Performer 

Dr. TV 
Opcode 

MIDI 
SMPTE 
SYSTEMS 
FOR 
TRE 
PROFESSIONAL 

314-837-3030 

11740 WEST FLORISSANT AVE., ST. LOUIS, MO 63033 
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disks! Hooray! 

Catch Up With Ramcache 
A “cache” stores repetitive disk calls during, 
say, font size changes or file searches so 
your program moves much faster. But set 
aside over 64K, and PageMaker goes on 

strike faster than Rupert Murdoch’s Lon¬ 
don pressmen. Unless you have a meg of 
RAM already, sizing RAMcaches is frustrat¬ 
ing: your program won’t load, or will crash 
in the middle of things, or get sluggish, or 
give you an ‘out of memory’ alert. 

RAMdisks accelerate program execu-

Reportfrom the Trenches 
BY DOUG LOFSTROM_ 

When a composer enters into the pro¬ 
fessional world (commissions, film 
scores, arrangements and jingles), 
deadlines become the enemy. Deci¬ 
sions must be made confidently and 
quickly, and product must be deliv¬ 
ered on time. Any delay due to tech¬ 
nical problems or the necessity to per¬ 
form time-consuming menial tasks 
quickly becomes intolerable. 

My Macintosh music system uses 
Mark of the Unicorn’s Performer and 
Professional Composer. The most effici¬ 
ent way to obtain printed copy with 
this system is to carefùlly format a 
sequence in Performer, transfer the 
file to the Professional Composer disk, 
and reboot. This involves time-con¬ 
suming disk-swaps, quits, and reboots. 
Unless you have a SCSI hard disk or a 
megabyte of memory minimum to load 
these programs into Switcher, look for¬ 
ward to three or four minutes of com¬ 
puter catatonia every time you want to 
check your work in notation. Ifyou do 
several rough drafts of each piece, as I 
do, wasted time adds up quickly. Oth¬ 
er musical tasks with these programs 
are nearly as time-consuming. 

When accessing data in these and 
other music programs from DASCH 
instead of the Macintosh floppy drives, 
I found a considerable increase in ef¬ 
ficiency. (In general, with tasks that the 
computer performs mostly in RAM, the 
improvement in time is negligible.) Cut¬ 
ting and pasting between documents 
and the above-mentioned procedure 
for notation formatting ran roughly 
twice as fast. Opening programs from 
the Finder ranged from 150 percent 
fester for the Opcode DX Librarian/Edi-
tor/Switcher to 400 percent faster for 
MacNifty’s Studio Session! 

1 encountered only one glitch 

while using the DASCH. When 1 first 
tried to load a Performer document 
from the DASCH, the Mac would crash. 
After perusing several Performer man¬ 
ual updates, I finally found special 
instructions for using the program 
with a hard disk accessed through the 
printer port. Apparently Performer 
broadcasts MIDI data through both the 
printer and modem ports unless in¬ 
structed not to. This default was easily 
changed to modem port only, after 
which I experienced no problems. 

I also question DASCH’s assertion 
that the unit could be left on indefi¬ 
nitely with the data intact, thus acting 
as a quasi-hard disk. While this is true 
in a technical sense, the heat gener¬ 
ated by the DASCH (at least as hot to 
the touch as the Mac) seemed to indi¬ 
cate that it was drawing a large amount 
of current. Those inclined towards en¬ 
ergy conservation, or who are nervous 
about leaving on something that gen¬ 
erates a fair amount of heat, take note. 

Probably the best way to use 
DASCH is to format several disks with 
frequently used applications and put 
a hefty system file on the DASCH start¬ 
up disk. This would necessitate a few 
more minutes startup time for opera¬ 
tions, but once the work environment 
was set up all the benefits of the 
DASCH would be available—not the 
least of which is the blissful absence of 
grinding disk-drives! 

Doug Lofitrom is a Chicago-based com¬ 
poser and a musician. He is music director 
for Free Street Theater and teaches Jazz 
Improvisation and electric and acoustic 
bass at Columbia College. He is currently 
composing his first opera under a grant 
from the National Endowment for the 
Arts. 

tion if you stuff the System, Finder, and 
application into it, but a RAMdisk doesn’t 
speed saves, it’s limited to under 350K on 
a 512K Mac, and it’s subject to data loss in 
a crash. You may get “disk full” messages 
if you don’t leave around 20K empty on 
the RAMdisk for Mac’s temporary files to 
roam about. The RAMcache concept 
works very well, though, in tandem with 
the DASCH. 

The Uses 
DASCH’s 2 Megs of fast RAM hold a ses¬ 
sion’s applications, a big giant monster 
huge Godzilla overkill System folder 
(mine’s 347. IK now) and the work files 
too. Unless the house power goes off (a 
hopeless situation anyway) DASCH won’t 
fail. 1 can save a 19K MacWrite file (like 
this one) while I grab a sip of coffee or 
reread a paragraph (three seconds). 
That’s compared to 13.4 seconds on my 
external PKI 800K drive and 10.7 seconds 
on the 800K Apple internal drive. The 
time adds up. Now you can get down 
with some good backup habits! 

If your software runs under Apple’s 
Switcher (unfortunately, some won’t) or 
the inexpensive DA “Launcher” you’ll 
DASCH through multi-applications at 
light speed. You cannot do this with an 
internal RAMdisk or cache due to mem¬ 
ory limitations. With four applications in 
Switcher on a 512K Mac, only some of 
each program resides in the Mac’s RAM 
so it calls drives a lot. 

To alleviate this, put all four on 
DASCH and give each a little space in 
your Mac. (Refer to your Switcher docu¬ 
mentation to figure out how to best set 
this up; I could do an entire article on 
Switcher, there’s just not space here.) 

The Utilities 
It takes a few days to comprehend 
DASCH’s “Configure” and “Backup” ap¬ 
plications. No sweat. To get going, con¬ 
nect the box, boot with the supplied 
DASCH Start, and start moving applica¬ 
tions and files onto DASCH as if it’s an 
external floppy disk. 

Copy DASCH Start’s contents to your 
400K or 800K disk(s). You can replace 
the System folder provided (latest Mac+ 
items) with your own. Make multiple 
disks so you have one to use with Mac-
Write/MacPaint, another with your MIDI 
sequencers and patch librarians, another 
for whatever arcane software you might 
have. By the way, if there are too many 
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PAID NEWSLETTER FROM PASSPORT DESIGNS 

THE INTERFACE 
Volume 1, Number 7 PASSPORT DESIGNS, INC. December, 1986 

Editor's Note 
By Brent Silveria 

There's a new Master Tracks in town. 
Master Tracks PC, an advanced soft¬ 
ware sequencer, is now available for 
IBM and PC compatibles. Master 
Tracks PC gives you the ease of use 
expected of Passport products, plus the 
speed and versatility of the PC. 

Perhaps the biggest innovation in 
this program is a feature called Dynam¬ 
ic Phrase Allocation™ developed ex¬ 
clusively for Passport by Wild Rose 
Technology. This feature goes beyond 
common tape recorder mimicry, to al¬ 
low you to combine or extract pieces 
of music and use them at any point in 
any piece. 

Master Tracks PC stores music the 
way a composer thinks of it, in sections 
of varying length that are assembled, 
repeated, and refined until an entire 
song is produced. But more important¬ 
ly, it lets you play at length, then grab a 
section from anywhere in the piece to 
save and build on. Nowyou won't say 
"what was that part in the middle? 
How did it go?" Master Tracks PC lets 
you capture the eight measures of pure 
genius that occurred after ten minutes 
of playing, then eliminate all that ram¬ 
bling and fishing before and after. 

Another thing we've all been wait¬ 
ing for is Master Tracks PC's "Song List" 
window. Once you have created your 
songs, you can retrieve them from disk 
and create a set list for playback. This 
gives a live performer an opportunity 
to use his computer on stage without 
constant delays for disk access. Is a 
40,000 note capacity enough for your 
needs? 

IBM, Macintosh, //GS, and Atari 
users will be joining the ranks of us 
Apple/ Commodore "Master Trackers" 
soon. So ears up and eyes open for 
ideas, articles and commentary. Plus, 
we'd like to hear from any ofyou work¬ 
ing with PC "clones." Since their num¬ 
bers seem to multiply more quickly 
then we can test them, your user input 
is the fastest way to spread the word. 
We also would like to once again ex¬ 
tend our invitation to the readers of 
The Interface for articles. Remember, 
this is your forum, and your input is 
very welcome! 

Ask Banana 
By Lowell Levinger 

How do I get rid of a stuck note at 
the end of an otherwise terrific 
sequence? 

Sometimes the "stuck note" may not 
be discovered until all sequences are 
assembled in the Song Mode and if 
the track in question is playing a patch 
without a lot of sustain, it may only be 
noticed when the note is retriggered. 
Usually the reason for the hang up is 
that the space bar was pressed to end 
recording before the note was released 
so there was no "Note Off' command 
recorded by Master Tracks. There is a 
simple solution. Convert the offending 
track to a Quickstep file and then back 
to a track again. No editing is neces¬ 
sary. A "Note Off' command will au¬ 
tomatically be placed at the end of the 
last note on the track. This will elimi¬ 
nate the "stuck note" problem. 

MASTERTRICKS 
by Denis Labrecque 

Punch In Tips 
"Hey man 11 just recorded a primo 
track—except for that little part. .." 

Here's a few tips on how to fix that 
track with Master Tracks: 

I. COPY THE TRACK 
You should first link the original track 
to an empty track to copy it. This lets 
you compare the altered track to the 
original and also makes sure that 
you still have the original ifyou mess 
up the punch. (Please refer to your 
Master Tracks Users' Manual if you 
are not familiar with linking tracks.) 

Ifyou do not have enough mem¬ 
ory left to copy the track—SAVE the 
whole sequence to disk before you 
alter the track! Ifyou really blow it 
you can just re-load the sequence. 

2. ERASE THE BAD STUFF 
I have found it easiest to first erase 
the unwanted note(s), then record 
the correct note(s) on an empty track. 
You can even record several different 
"takes" on other tracks and compare 
them—then mix your best one into 
the original track. (Orjust leave the 
new stuff on a track set to the same 
channel and preset as the original 
track.) 

3. PUNCHING IN and OUT 
Please remember to first select your 
punch in track from the Utilities Menu, 
then set the track to play before you 
try any of the following. 

The traditional way to punch in/ 
out is in real time. Play the track then 
Press [RETURN] to punch in then [RE¬ 
TURN] again to punch out—do not 
even try to play, just erasel If you 
don't like the punch, erase the copied 
track from the Edit Menu, and re-link 
(or re-load) the original track. 

My favorite way to erase the bad 
note(s) is to convert the original track 
to Quikstep, delete the bad note(s) 
into the file or insert a rest so I can do 
a new "live" part on another track. 

Make sure you insert a note or 
rest of the EXACT same number of 
clocks you erased to ensure that the 
track will stay the same length. 

Another way to punch to a track 
is to hit [ESC] to pause as it is playing 
and use the arrow keys to find the 
beginning and end points of the ma¬ 
terial you want to erase. Next press 
[RETURN] to punch in to an empty 
spot* before the note(s)you want to 
erase then advance the clock past 
the bad note(s) and hit [RETURN] to 
punch out. 

*NOTE. You should check out 
your punch points with an organ¬ 
like sound to determine exactly when 
you actually lifted up the key. With 
short, non-sustaining sounds like 
bass or percussion, it is difficult to 
hear exactly when the MIDI "note 
off' command and the note will stick 
on foreverl If a note does "hang up," 
convert the track to a Quikstep file 
then delete the note. Make sure you 
then add either a rest of the same 
duration or insert a new note of the 
duration you want. This ensures that 
you do not screw up the timing of 
the rest of the track. 

Ifyou punch out on a note, that 
note will be deleted because you 
will have erased the "note on" com¬ 
mand. Again, convert to Quikstep 
and insert the note if you want it 
back in your file. 

Ifyou have any specific problems, 
situations or tips of your own please 
write to THE INTERFACE c/o Pass¬ 
port, 625 Miramontes, Half-Moon 
Bay, CA 94019. 
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MIDI 
k TECHNOLOGY 
Í PUT IT TO WORK J 
Î FOR YOU! L 

SAVED 

I e C H N 010 G Y 

hionio's 
fiisl fully Integrated 
Computet Music bit 
and MIDI Recording 

Studio 

Alesis Atari ST 
Steinberg Research Apple Macintosh 

Grey Matter Response Mark of the Unicorn 
Roland Casio 

Digidesign Sequential 
Opcode Akai 

and more . . . 

£ 

A COMPLETE MIDI 
FACILITY DEDICATED 
EXCLUSIVELY TO THE 
DEMONSTRATION, 
SALE, SERVICE AND 

PRODUCT SUPPORT OF 

COMPUTER MUSIC 
PRODUCTS 

Saved By Technology 

10 Breadalbane Street, Toronto 

Ontario Canada, M4Y 1C3 

files to copy on Start and DASCH runs 
out of room, it just stops transferring and 
tells you so. It’s up to you to get to the 
Finder and straighten things out: there’s 
no system crash or anything. 

Each Start disk boots, starts DASCH, 
and copies its contents; it can be config¬ 
ured to ask for more disks to copy, auto¬ 
matically. “Configure” changes Start de¬ 
faults. “Backup” is a smart-save utility 
that resaves files that have been opened, 
when you run it. And Backup’s no fool: 
it remembers which files you’d like ex¬ 
cluded (applications, formats, boiler¬ 
plate, static data files, Finder and Image¬ 
writer Driver, most likely the System, 
etc., etc.) after the first time it runs. It 
even remembers where the data files 
came from, and asks for that disk! 

DOUBLE TROUBLE: 
The Free Print Buffer 
It’s a gas to begin this paragraph with the 
printer cranking away on a draft copy of 
the article! Amazing. To use the DASCH 

as a print buffer, connect it between the 
Mac and your Imagewriter via the printer 
port. Draft print exploits this feature best; 
Standard benefits some; High Quality 
benefits not at all. Graphics usually bene¬ 
fit enormously from buffering. 

Working with only a Meg of memory 
can get a bit complicated when you’re 
juggling all these different programs. If 
you think you’ll buffer a lot, say for scores 
and parts printouts, get the 2-Meg DASCH 
and hold 300 to 500K in reserve. 

Dont Dasch To The Store 
DASCH is a good candidate for mail order 
purchase since it’s solid-state, UPS-proof, 
and doesn’t require any real dealer sup¬ 
port. Typical mail order prices (as of Au¬ 
gust ’86) are $339 to $399 for the 1 Meg 
model, and $399 to $449 for the 2 Meg 
variety. 

That Lead Zeppelin 
Is there anything wrong with DASCH? 
Well, maybe. I know that TMaker’s “Click¬ 

(416) 928-5995 

How do you 
fix a broke 
musician? 

We do it by offering the best prices 
on hundreds of quality musical 
electronic products including key¬ 
boards, software, MIDI accessories, 
sound reinforcement and record¬ 
ing equipment. 

Sound tempting? There's more! 
Make your best deal with us and 
we will Double the manufacturer's 
warranty* on any electronic com¬ 
ponent purchased from us before 
January 31, 1987. (*Five year maxi¬ 
mum; speakers, microphones and 
software not included). 

MUSICIANS 
REPAIR SERVICE 

3089 54th Street 
San Diego, CA 92105 

(619) 583-7851 

Professional musicians serving 
musicians' professional needs 

nationwide. 

Glossary 
DA short for Desktop Accessory, a 
RAM-resident program that is part of 
the system folder. By residing in RAM, a 
Desk Accessory is not subject to the 
slowdowns (i.e. disk rotation, stepper 
motor movement, etc.) that occur when 
accessing a program stored on disk. 
Typical desktop applications include 
Clipboard, Calculator, and Scrapbook. 
RAMdisk a partioned area in the com¬ 
puter’s RAM (memory) which looks 
just like a disk drive to the program 
using it. Can speed program execu¬ 
tion up to 1,000 percent because there 
are no mechanical operations in¬ 
volved and the data travels at the Mac’s 
internal bus speed. Best bet: public 
domain RAMStart program. Also (but 
not on Macs with the new Apple 
ROMs) Assimilation’s MacMemoryDisk. 
RAM cache: RAMdisk’s cousin—an 
area of RAM set aside to hold frequent¬ 
ly accessed disk operations so that the 
program doesn’t have to keep access¬ 
ing the disk but can instead access 
the routines from RAM. Speeds repeti¬ 
tious operations, such as searching a 
database or editing music, several hun¬ 
dred percent. Doesn’t do much for 
disk calls that happen once every ten 

minutes. See: Nevins’ TurboCharger, 
and the Mac+ Control Panel System 
Ram Cache. 
Hard Disk: a disk drive with typically 
(for the Mac) 10 to 20 Megabyte capac¬ 
ity. The storage medium is a rigid 
magnetic disk in a sealed enclosure. 
Serial disks operate from the printer, 
modem, or external disk drive port. 
Faster SCSI (pronounced “skuzzy”) 
disks operate from the SCSI bus. 
SCSI: Small Computer Systems Inter¬ 
face, a standardized computer bus. 
Shareware: try-before-you-buy soft¬ 
ware. You usually copy a version from 
a BBS (bulletin board) by modem; if 
you like the software you pay a nomin¬ 
al fee for a license and, usually, a disk¬ 
ette with documentation and the latest 
version on it. This is a great concept— 
Scott Watson’s Red Ryder telecommuni¬ 
cations program, CE Software’s Mock 
series, and Packit II file compressor 
are standouts. 
Public Domain programs: free soft¬ 
ware available from user groups and 
bulletin boards. Some of the best stuff 
for the Mac is public domain, like Bill 
Atkinson’s QuikFile database. 
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Art Effects” for MacPaint crashes the sys¬ 
tem every time—if you’ve installed this 
DA, use it on a regular RAMdisk with the 
System, Finder and MacPaint. Your files 
and stuff can still live in the DASCH. 

Bob Cone tells me applications that 
get lost on hard disks will still get lost on 
DASCH (magazine reviews will usually 
warn you of these). 

A new word processing application 
called “Word Handler” crashes if 1 try to 
print Best quality through the DASCH 
connected to the printer port; and 1 had 
trouble with an old version of Don 
Brown’s “MockWfite” DA. MockWrite is 
part of an excellent shareware program 
packet—the “Mock” series. Support Don, 
try it out, and pay him. The old version 
(under version 4.2) sometimes wrote 
empty text files to DASCH while writing 
fine to floppies. If you use it as a text¬ 
clipboard editing aid or a place to throw 
notes, you could be in for a nasty surprise 
since the filename exists in the Finder 
(so you write to it) but it’s empty and 
won’t open later. Don’s latest version has 
had no problems, and the difficulty could 
well have been with Apple’s new ROMs. 

Professionals demand the best tools 
available. 

Manny's supplies the best support 
systems necessary to help achieve 
excellence—professional tools to assist 
in creating that excellence. 

Manny's—the professional's choice. 

MANNY’S MUSIC 
156 W. 48th Street 
NYC, NY 10036 

(212)819-0576 

Mon.-Sat. 9:00-6:00 

Breaking The Speed Limit 
Faster and with more storage than a flop¬ 
py drive, safer than a RAMdisk, and 
cheaper and as fast as a hard disk, 
DASCH is perfect for speedy program 
execution with large applications from 
Excel to PageMaker to Professional Com¬ 
poser and Performer. I won’t split seconds 
the way hacker mags do; with DASCH 
my Mac now keeps up with me—reliably. 
That’s what counts. Without DASCH, I 
feel lost. . .like Mac and I were firing on 
only seven cylinders. 

The short manual is concise, turgid, 
and has an incredibly annoying stiff bind¬ 
ing. You’ll only need it for a few days, 
though; DASCH is easy to learn. You reg¬ 
ister for software upgrades with a $10 fee. 

Anyone who wants more speed (and 
that’s all of us) without the complication 
and expense of a hard drive should look 
into DASCH. I’m damn close to what the 
mags call a “power user” and now thanks 
to DASCH, 1 don’t need a hard drive (at 
least, not yet). And even if 1 get one, I can 
use DASCH for hot storage (a new Mac-
Concept: utilities, DAs, Fonts just seconds 
away) or a 2 Meg dedicated Imagewriter 
buffer. Imagine! Two floppy drives, an in¬ 
ternal RAMdisk, and the DASCH—no more 
Zzzzzzzz, but instead, Zoommmmmmmm. 
(And tell them you saw it in EM!) En 

The Electronic Information 
Service for Musicians 
If you own a computer and a modem you can join 
Roger Powell, Bob James and others in a User's Group. 
Download software, new sounds, and contact many 
manufacturers directly. Find out what’s new with your 
favorite synth or computer. 

Dial 914-442-4006 and join MusicNet™! 

• TECHNICAL HOTLINE 

• SPECS ON PRODUCTS 

• SYNTHPATCH 
Download new sounds 

• MIDISTATION™ 
Shop tor Midi software on-line 

MusicNet™ 
P.O. Box 274 
Beekman, N.Y. 12570 
914-724-3668 (voice) 

• MUSICSOFT™ UTILITIES 
Ubranans and Editors on-line 

• COMPUSHOP™ 
Computers and Hardware All Brands 

• USER'S FORUMS 

Rates: $75 per year 
3 free hours 

$ 5 per hour 
800 # available 
914-724-4006 (data) 
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It only took one computer, the 

desktop publishing. Will the Amiga do 
the same for desktop video? 

Deluxe Video 
by Matthew Leeds_ 

The title floats in space, rotating on 
three axes. When it reaches mid¬ 
point in one rotation, it changes 

into a different title. The credits float up 
from off-camera, and then an eight point 
grid pattern wipes across the screen to 
show the first picture—a house in the 
suburbs. We zoom into the house, in 
steps. Then another wipe, this time from 
the side, shows a different house, as we 

Product Summary 
Product: Deluxe Video Construction 
Set 
Type: Desktop video animation pro¬ 
gram 
Price: $99 
Hardware requirements: Commodore 
Amiga computer expanded to 512K, 
disk drive (second disk drive recom¬ 
mended), Version 1.1 Kickstart disk. 
Software Requirements: An Amiga 
paint program such as Electronic Arts 
Deluxe Paint, Aegis Images or Commo¬ 
dore Graphicraft is needed if you want 
to generate images other than those 
supplied on the Parts/Utility Disk. 
Tracks: Five (Video, Background, 
Foreground, Control, and Music) 
Manufacturer Electronic Arts, 1820 
Gateway Dr., San Mateo, CA 94404; 
tel. 415/571-7171. 

pull back (reverse zoom) until the house 
becomes a point on the horizon. It then 
fades, a logo comes up onscreen, zooms, 
splits, and fades through the color spec¬ 
trum to black. 

This is not a description of a prime 
time real estate ad, or the opening of a 
feature film; it is one of the demos that 
will be on Deluxe Video, a program de¬ 
signed to make serious computer gener¬ 
ated videos. Images from a variety of 
sources—Deluxe Paint, images from the 
Amiga video frame grabber, music from 
Deluxe Music Construction Set and other 
programs—can be combined into a sin¬ 
gle computer generated output to create 
custom videos. Animations, titles, busi¬ 
ness presentations, and special effects 
are suddenly in reach of the home, small 
business, and small studio market. 

Deluxe Video’s developers, Mike 

Posehn and Tom Casey, are software art¬ 
ists with Electronic Arts. Aside from con¬ 
siderable software experience, between 
the two of them is over 50 years of televi¬ 
sion watching experience, a pool of 
knowledge that has come in handy dur¬ 
ing the development of Deluxe Video. 

What s A Deluxe video? 
Deluxe Video consists of three disks: 
V The Maker disk, which lets you create 
a video and play it back, is copy-pro¬ 
tected using a key disk technique that 
lets you make backups against possible 
damage. 
V The unprotected Player disk, which 
will only play a video and can (must) be 
copied to any disk that contains a video 
you’ve created. You can therefore give 
away copies of the videos you design, 
and create stand-alone videos that can 

Matthew Leeds, fed at an early age by a diet 
of science fiction and tinkering, has a back¬ 
ground in English literature and commercial 
photography. He has written for Amiga-
World, Microtimes, and Commodore Pub¬ 
lications. He belongs to a few user groups 
and is co-producer of The Commodore 
Show, a Commodore-specific trade show. Fig. 1 Rotate requester. 
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Yamaha introduces microphones 
for every instrument we make. And 

the one we don’t make. 
Designed to reproduce both vocal and 

instrumental music, the MZ Series of pro¬ 
fessional microphones were a long time in 
the making. 

For nearly 100 years, Yamaha has been 
building musical instruments. Everything 
from piccolos to grand pianos to synthesizers. 

We took this musical heritage and com¬ 
bined it with our expertise in electronics 
and acoustic engineering. The result is a line 
of five microphones that, unlike others, go 
beyond mere transducers. 

The diaphragms in the three MZbe 
models are the first to use beryllium. This 
rare metal’s low specific gravity and excep¬ 
tional rigidity permit an extended high 
frequency range for a sound that is both 
crisp and sweet at the same time. 

A specially developed damping and 
three-point suspension system for long-term 
stability and durability is used throughout 
the line. As are gold-plated connectors. 

But because of Yamaha’s musical expe¬ 
rience, the real accomplishment of our new 
microphones is certainly greater than the 
sum of the parts. You might even think of 
them as musical instruments in themselves. 

For complete information, write Yamaha International Corporation, 
Professional Audio Division, RO. Box 6600, Buena Park, CA 90622. 
In Canada, Yamaha Canada Music Ltd., 135 Milner Ave., Scarborough, 
Ont., MIS 3R1. 

©YAMAHA' 



Listen 
Music Ear Training Software 

for the Apple Macintosh ' 

be enjoyed by anyone. 
V The Parts/Utility disk contains various 
utilities, and a library of files you can use 
to create new videos. 

Deluxe Video is such a visual pro¬ 
gram that it is difficult to describe how it 

works with only words. Think of a film 
cutting bench, with pieces of scenes to be 
cut and pasted into place. The starting 
point is a blank slate, called a scene. Five 
types of tracks (Video, Background, Fore¬ 
ground, Control, and Music) can then be 

• Highly Interactive Melodic and 
Harmonic Ear Training. 

• Piano and Guitar on screen! 
• A variety of Melodic exercises. 
• Intervals and Inversions. 
• Triads and Seventh Chords. 
• Uses built-in 4-voice Mac synthesizer 
or MIDI keyboard! 

• You set the Level of Difficulty with 
Keys, Range, Inversions, Included 
Pitches, Pace, Melody Length, etc. 

• Listen is for anyone! From the 
beginner to the professional! 

Call or write today! 

$69 Imaja 
Postage Paid in U.S. (203) 347-5909 
MasterCard/Visa P.O. Box 638 
Accepted Middletown, CT 06457 

STAGEFRIGHT 
INC. 

Chicago-based MIDI and 
pre-production facilities. 
Seven MIDI units to choose from: 

• KURZWEIL (with all options) 

• SP-12TURBO 
(with additional samples) 

• DX7 & TX7 
(with six thousand patches) 

• MATRIX-6 

• KAWAI K-3 

• RX1 1 DRUM MACHINE 

• MACINTOSH (with Mark of the 
Unicorn Performer) 

Bring your sequencer, or use our 
Macintosh. For here or to go—rent¬ 
al prices on individual units are the 
best in the area. No matter what 
your game plan, we can help. Don't 
be afraid of high pre-production 
costs, call STAGEFRIGHT INC. -
because money is a terrible thing 
to waste. 

(312) 849-3735 
PO Box 237, Dolton, IL 6041 9 

Fig. 2 A digitized still video frame provides the background for this video. 

Fig. 3 Script for the video based on the background show in Fig. 2. 
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STEINBERG MUSIC SOFTWARE 

Requesters and 
Hierarchies 
Requester When an Amiga program 
needs more information, it puts up a 
requester. Requesters are boxes that 
ask for you to make a choice, indicate 
the next event, input text, insert a 
disk, turn on the printer, or whatever. 
With Kickstart Version 1.1 you must 
move the mouse cursor into the active 
area of the requester and click the left 
mouse button to make the requester 
active before you can enter text. Kick¬ 
start Version 1.2 eliminates this need, 
but check with software manufactur¬ 
ers to be certain their programs can 
support this. 

Hierarchical structure: A hierar¬ 
chical structure is a method of organiz¬ 
ing events, data, and so on in an order¬ 
ly way. A good analogy is that of the 
tree-branch-leaf structure. If you travel 
down a branch to a particular leaf, you 
must travel back up the branch to find 
a different leaf, or at least define that 
path. Hierarchical structures are used 
to maintain disk directories in some 
kind of logical order, and are also 
used in software (menus for example) 
to give an order to events and process¬ 
es. Creating an orderly procedure can 
encourage a more intuitive interaction 
with the program, thus making it easi¬ 
er to learn and use. 

“ThePR0-16+ isa 

simple way for me to 

store my musical ideas 

as well as compose 

and arrange songs"* 

T Lavitz 
OCT '86 

Direct inquiries to: 

„ the, 
RussJohes 
MARKETING 
GROUP 
17700 Raymer St 
Suite 1001 
Northridge. CA 91325 

818-993-4091 

' The Pro 16 was used in the com-

’position of Dumb Life from Ts 

Storytime LP on the Passport 

Jazz Label 

16 TRACKS PER SEQUENCE (assignable to any MIDI channel) 

STORES 64 SEQUENCES (or 1,024 tracks) 

SONG STORAGE OF UP TO 256 STEPS (or. store 4 or 5 songs of 50 to 60 steps each) 

INSERT/DELETE SEQUENCES ANYWHERE WITHIN A SONG 

PUNCH IN/OUT 

SINGLE-STEP RECORDING 

AUTO-CORRECTION IN RECORD OR PLAYBACK MODE 

QUANTIZE FROM 1/4 TO 1/64 NOTE TRIPLET TO REAL TIME 

COPY TRACKS. SEQUENCES, OR SEQUENCE PARAMETERS (MIDI channel assignments & Tempo) 

TRANSPOSE INDIVIDUAL TRACKS OR ENTIRE SEQUENCES 

PROGRAMMABLE TEMPO OF INDIVIDUAL SEQUENCES OR ALL SEQUENCES WITHIN A SONG 

SOLO/MUTE FUNCTIONS 

VELOCITY MAY BE RECORDED AND ALTERED UP OR DOWN OR LEVELED OFF COMPLETELY 

VISUAL DISPLAY OF VELOCITY ON EACH TRACK 

RECORDS PITCH-BEND, AFTERTOUCH (can be disabled) & PATCH CHANGES 

MIDI-SYNC TO MIDI DRUM MACHINES (optional synchronizer allows non-MIDI drum machines) 

PUTTING OUT EITHER 24. 48 OR 96 PULSES PER BEAT TO DRIVE THE PRO-16 

GRAPHIC EDITOR ALLOWS YOU TO INSERT. DELETE. CHANGE PITCH. VELOCITY 

OR DURATION OF ANY NOTE VISUALLY (a second page allows visual editing 

of multiple drum voices on a single track) 

Also available is the SES-DX/TX Editor Contact your dealer for information 

layered on top of this scene. On to each 
type of track you place effects. Time runs 
from left to right across the tracks, and 
the time over which an effect occurs is 
controlled by the two arrows attached to 
its identifying box. These arrows are mov¬ 
able, so that you can set the time an effect 
starts and ends. Each effect has its own 
requester (controller); Deluxe Video uses 
a hierarchical structure (see sidebar). 

Each effect’s requester contains op¬ 
tions that expand Deluxe Video’s poten¬ 
tial. For instance, the wipe effect requester 
has several options: up, down, left, right, 
diagonal, grow from a point, or break up 
in horizontal positions. The sound effect 
requester controls the sounds using slider 
controls. Some of the changes that can be 
made to Deluxe Video’s library of sounds 
include stereo movement (pan), sound 

Write 
Now. 
Do you have that 

indelible urge to share 
your thoughts with other 
electronic instrument and 
computer enthusiasts? Do 
you he awake at night with 
swirling thoughts of MIDI 
circling the music in your 
head? Is there something 
that you just have to tell 
the world? 
So write for Electronic 

Musician! Join the elite 
group of scholars and drop¬ 
outs who contribute the in¬ 
formation in this magazine. 
It’s easier than you think, it 
actually pays money, and 
above all, it’s fun! 

The type of articles 
we eiyoy receiving 

and would consider pub¬ 
lishing are reviews of new 
products, interesting mods 
on your instrument, new 
techniques, serious or 
humorous thoughts on the 
music business, unique 
applications of your music 
or instruments, or what¬ 
ever you think the readers 
of EM would want to find 
out. The more unusual your 
subject matter is, the better 
chance you have of getting 
it published. 
The quickest way to get 

started is to send for our 
free booklet, How to Write 
for EM. Please include a 
self-addressed, stamped 
envelope. Don’t send us any 
original manuscripts, as 
we can’t be responsible for 
returning them. 
Send your request to: 

How to Write for EM, P.O. 
Box 195, Redwood Valley, 
CA 95470. 

Electronic Musician/December 1986 93 



xl electronix 
COMPUTER MUSIC CENTRE INC. 

Canada’s MIDI Specialists 
Exclusive Music Products 

including 
YAMAHA CX5M II/128K 

MIDI Recorder 40,000 notes 
4 timbre MIDI module (SFG-05) 

MIDI IN from any keyboard or controller 
• FM Voicing II included 
RF Mod built-in/stereo out 

Call or write for IBM, MAC, 
Apple II + /lle/llc software 

Yamaha & Roland Keyboards & Drums. 

CAPITALIZE ON OUR CHEAP DOLLAR! 
Shipping world-wide 

MAIL ORDER DIVISION 
317 College St., Toronto, Ont. 

CANADA M5T 1S2 
(416) 921-8941 

The other side of midi. 

Today the buzz word is MIDI. It’s revolutionizing how 
you make music. But when it comes to the finished 
product, MIDI is only half the story. You still need top-
of-the-line tape recording and audio equipment-
along with the expertise of the pros at L.D. Systems. 

For the whole story on the “other side’’, call us. 

The other side of midi 

SYSTEMS 

LD SYSTEMS, INC. 
467 W 38TH. HOUSTON. TEXAS 77018 
(713) 695-9400 

Professional Sound and Lighting 
Sales • Services • Rentals 
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pitch (rate), and volume. In addition, 
there are requesters for Size, Appear, Dis¬ 
appear, Move, Fade, Strobe, Rotate, Ani¬ 
mate, and several other options. Fig. 1 
shows the screen display produced by 
the rotate requester. 

“D L>eluxe Video 
makes great title 
sequences for 
videos. It also can 
create video busi¬ 
ness presentations, 
stand-alone point of 
purchase displays, 
self-running demos, 
electronic message 
boards, low-cost 
animated TV com¬ 
mercials, flip charts, 
animated story¬ 
boards, and slide 
shows” 

Background tracks (landscapes, cities, 
buildings, shapes, etc.) are full screen 
pictures. They may be created using a 
paint program like Deluxe Paint, or visu¬ 
ally “sampled” using the Amiga video 
frame grabber. Fig. 2 shows a digitized 
still video frame used as a background; 
Fig. 3 shows the script for the scene using 
this background. Backgrounds are sum¬ 
moned with an appear effect, and can be 
manipulated using various wipes or other 
effects. Foreground tracks control objects 
of less than full screen size. There are 
quite a few effects available as well for the 
control of objects. Music tracks are mosdy 
self-explanatory; Deluxe Video will ac¬ 
cept music from most Amiga music pro¬ 
grams, or if you are going to record your 
video on a VCR you can dub music from 
any source on to the tape. 

Deluxe Video can display eight colors 
in the background, and eight in the fore¬ 
ground. On-screen “slider” controls for 
modifying the colors can change the red, 



Ensoniq Application Note #2 

There’s no telling what a drummer 
might do with a Mirage ... 

If you’re a keyboard player, don’t ever let a 
drummer borrow your 
Mirage . . . you might 
never get it back. If you’re 
a drummer, ask a keyboard 
playing friend to lend you 
his Mirage . . . “for a 
while.” In either case, if 
you’re into percussion, 
there’s a score of good 
reasons to get your hands on 
a Mirage. 

The buzz on the buzzword 
“Sampled Percussion” is a pretty catchy 

Mirage means melodic percussion 
You can follow the above procedure to 
use any of the Mirage percussion 
sounds with the Octapad — but why 
stop there. One of the strongest 
advantages of the Mirage/Octapad 
combo is the ability to play 
percussion using any sound 
in the Ensoniq Library. 

By selecting MIDI note numbers 
you can easily program scales into 
the Octapad to use with Mirage 

steel drum, marimba, hammered 

buzzword. Some high-end electronic 
percussion systems offer sampling as a 
creative option. Others offer a selection 
of sampled sounds on ROM’s that plug 
into the system. 

The Mirage can sample any sound in 
the percussion family — or any other 
family, for that matter. There’s also a 
wide range of percussion sounds on 3.5" 
diskettes in the Ensoniq Sound Library, 
from acoustic and electronic drums to 
kalimba and Fu Yin gong. 

The Ensoniq Percussion Library 

Sound Disk_ Sound_ 

4 Acoustic Drums, Electronic Drums, 
Orchestral Percussion 

10 Tabla & Bayan Drums 

11 Rack Bell, Kalimba. Wind Gong, Slit Drum 
14 Cup Gongs, Che Cymbal, Crotales 

Orchestral Bells 
16 Latin Percussion 
18 Fu Yin Gong, Opera Gong 
20 Ambient Drums 

MIDI makes the magic 
Now that we’ve gotten all these great 
percussion sounds into a Mirage, how 
do we get them out? Naturally, 
all the sounds can be played in 
real time from the keyboard. 
Since the Mirage can hold up to 
16 samples, you can play a hill 
drum set or complete 
percussion at any one time. 

You can use the on-board 
sequencer to build up patterns, 

How to become an Octaman 
Most drummers will argue that playing 
percussion is no fun unless you get to 
hit something. We agree. MIDI features 
that can put you in touch with a Mirage 
are showing up on electronic drum kits. 
And our friends at Roland have come up 
with a MIDI percussion item that’s 
simple and inexpensive — the 
Octapad*. 
As the name implies, 

the Octapad gives you 8 
pads to hit and each pad 
can be assigned a MIDI 
channel and MIDI note 
number. Add a Mirage, a 
MIDI cable and a pair of 
drum sticks and you’ve 
got a potent percussion 
instrument. 

Let’s start by creating an electronic 
drum kit. Connect the MIDI out of the 
Octapad to the MIDI in of the Mirage 
and load Sound 2 (Electronic Drums) 
from Sound Disk 4. The Mirage now 
has 12 distinct electronic percussion 

sounds ready to 
go, including full 
octaves of toms, 
ride cymbals and 
flanged crash 
cymbals. 

Set the 
Octapad and 
Mirage to the 

_ OCTAPAD 

SSI 
or use an external MIDI sequencer to 
create and edit complete songs. Just 
play the part on the keyboard or, if your 
sequencer has step editing, write the 
appropriate MIDI note number on the 
right beat and lock in a solid groove. 

same MIDI channel and choose any 8 
sounds by entering the MIDI note 
number into the Octapad for each 
sound. The keyboard map shown here 
will give you a guide. You’ve now got an 
8-piece electronic drum kit that’s ready 
to record, sequence or play live. 

piano, bass, harp, vibes or whatever. 
Because the Octapads are velocity 
sensitive, you’ll be able to control the 
dynamics just as you would any acoustic 
percussion instrument. 

If you want to get a bit more outside, 
try playing brass and orchestra hits, 
guitar power chords, sound effects and 
pipe organ through the Octapads — 
there are over 300 sounds in the 

Ensoniq Library just waiting to get 
pounded. 

All this and a keyboard, too 
As you can see, the Mirage isn’t just a 
great keyboard, but a versatile drum 
machine, too. With some additional 
MIDI gear, it can be downright 
amazing. Visit your authorized Ensoniq 
dealer for a full demonstration. There’s 
no telling where a Mirage and your 
imagination can take you. 

ENSONIQ Corp.: 263 Great Valley Parkway, Malvern, 
PA 19355 ■ Canada: 6969 Trans Canada Hwy., Suite 
123, St. Laurent, Que. H4T 1V8 ■ ENSONIQ Europe: 
65 Ave de Stalingrad, 1000 Brussels ■ Japan: Sakata 
Shokai, Ltd., Minami Morimachi, Chu-0 Building 
• 6-2 Higashi-Tenma, 2-Chome • Kita-ku Osaka, 530 

I ensoniq] 
‘Octapad is a trademark of RolandCorp Mirage is a tramemark of ENSONIQ Corp. The hollow log is not covered under any U.S. or international patents — yet. The Mirage Sampling Keyboard retails for $1695 — the Mirage Multi-Sampler for $1395. 
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ONLINE PUBLISHING OF SYNTHESIZER SOUNDS 
The Public Domain Area of SynthBank 

is now open! 
Featuring sound files for: 

Casio, Ensoniq, Roland, Chroma, 
Sequential, Emu, Oberheim, Fairlight 

For a limited time only, SynthBank subscriptions include 
a free PAN membership to qualified professionals. 

To find out how you can obtain this exciting new service, please 
contact BRYAN BELL online, or BILL HARTMAN in Los Angeles. 

(213) 876-8609 

7731 HOLLYWOOD BLVD. HOLLYWWOD, CA 90046 

PAN 'SYNTHBANK' MCI 'SYNTHBANK' 

IMC 'BELL-US' CIS 76327,3041' WELL'BBELL' 

green, and blue component of any color 
on the screen. Several sets of pleasing 
color combinations are included, and you 
may also create and store your own. 
There is full suppon for the system fonts, 
or additional fonts created later, and a 
custom font known as “Polygon Text” 
used for larger text displays and text rota-

SampleScope™ 

“R Dy producing 
your own Amiga¬ 
based videos as 
tests or story¬ 
boards, you can 
try out your con¬ 
cepts, and have 
a very effective 
demo to show to 
prospective 
producers” 

SampleScope™ lets the Akai * S-612 owner visually and more precisely set splice 
points, edit samples and perform signal processing to get "no-bump" loops. Samples 
can be spliced with a precision 256 times greater than when using the Akai's manual 
mode alone. Samples are saved to a 5-1/4" floppy disk using the Commodore 1541™ 
disk drive or the optional Akai MD280 disk drive. 

The program requires a working understanding of the Akai S-612 Sampler, a 
Commodore 64, 64CSX64 or 128 with one 1541 disk drive and monitor, a MIDI 
adapter (either the Sequential Circuits™ Model 242 or the Passport™ Model C-64 
MIDI interface), two MIDI cables and an Atari® type joystick. 

Almost all SampleScope operations are handled by joystick control. Users can 
look at the entire sound sample at different magnifications while editing, including the 
sample loop-point and end-point. The sample may be freely edited or changed. A 
special processing feature lets the user improve the overall sound sample dynamics. 
Once you start using this program, you'll find it to be an indispensible tool for getting 
the most out of your Akai Sampler. Musicians can now see what they're doing and do 
it precisely. 

ULTIMATE MEDIA, INC 
275 MAGNOLIA AVE., LARKSPUR, CA 94939 

U.S. 1-800-334-CHIP/CA. 1-800-228-6244 /or 415-924-3644 

tions. The program will recognize a sec¬ 
ond disk drive (for additional data stor¬ 
age), and plans are under way for support 
of hard disks and RAM disks. Templates 
for exploding pie charts, bar charts, slide 
shows, scrolling titles, etc., are also in¬ 
cluded, as are several full length demo 
videos. Finished videos can be set to 
loop, or to chain and call other videos. In 
addition, full access to the Amiga’s Work¬ 
bench is available. 

Deluxe Video also includes Framer, 
an animation tool that uses traditional cel 
animation to produce simple animated 
events for inclusion in Deluxe Video. You 
create a series of cels for your animation, 
and the Framer turns them into an ani¬ 
mated object like a flip page book. You 
can control the order in which each page 
is played back, and the rate of playback. 
Other effects can create movement and 
the illusion of perspective. 

One question that often comes up is 
the maximum possible length for a video. 
Of course, this depends on available 
memory, complexity of animation, and 
many other factors—some technical and 
some artistic. A typical video can run 

96 Electronic Musician/December 1986 



Advertiser Index 

IFF and the Amiga 
As the Amiga was reaching comple¬ 
tion, Electronic Arts and Commodore 
began talks to establish a file standard 
for data on the Amiga. It had become 
apparent that text, graphics, sound 
effects, and music would all need to 
be shared by programs running in the 
Amiga’s multi-tasking environment. 
The Interchange File Format was the 
result. This open-ended file standard 
has been accepted by software devel¬ 
opers, and has thus created a rich 
interchange between applications. 
Graphics created by Electronic Arts 
Deluxe Paint, Aegis Images, Commo¬ 
dore’s Graphicraft, and other paint 
programs all use the same file struc¬ 
ture. The same applies to digitized 
sound files and musical scores; Mimet¬ 
ics, Future Sound, Electronic Arts, Acti¬ 
vision, Commodore, etc. have all pro¬ 
duced products for musical applica¬ 
tions on the Amiga. 

three to five minutes; however, it is pos¬ 
sible to make longer videos, sometimes 
by chaining several together. As to doing 
cel animation at great length, I’d say gen¬ 
erally this is not practical in real time. 
The cel animation option is good for 
what it does, but is limited by the number 
of cels you can draw on a single screen. 
Using multiple animated objects and 
chaining videos can help get around this, 
but once again, real time animation gets 
complicated. 

Deluxe Video will accept IFF stand¬ 
ard sound and music files (see sidebar). 
Several companies are producing pro¬ 
grams for the creation of musical scores 
and digitized sound effects. Many Amiga 
music programs use digitized samples as 
instruments, and the result is a very real 
sound. 

Applications 
For starters, Deluxe Video makes great 
title sequences for videos. It also can cre¬ 
ate video business presentations, stand¬ 
alone point of purchase displays, self¬ 
running demos, electronic message 
boards, low-cost animated TV commer¬ 
cials, flip charts, animated storyboards, 
and slide shows. Since it can respond to 

keyboard commands, it could be used to 
create simple interactive video teaching 
programs. Think of it as a programming 
language for graphics on the Amiga, or as 
a video processor—a “word processor” for 
images that outputs video, instead of 
printed text, for hardcopy. Imagine CD-
ROM based libraries of clip art, anima¬ 
tion sequences, and sound effects for 
Deluxe Video. Imagine a new kind of 
video desktop publishing revolution, us¬ 
ing images instead of text. 

On a more down-to-earth level, you 
can create animated storyboards for MTV-
style videos. By producing your own Ami¬ 
ga-based videos as tests or storyboards, 
you can try out your concepts, and have a 
very effective demo to show to prospec¬ 
tive producers. Amiga-generated videos 
could also be used during a live perform¬ 
ance as pan of a light/video show. 

No One s Perfect. .. 
There are some shortcomings to Deluxe 
Video. A serious one is the overscan bor¬ 
der. When computers were first connect¬ 
ed to video displays (there was a time 
when we only had printer output), a deci¬ 
sion was made to keep text away from 
the screen’s edges. Some video monitors 
have slightly different display characteris¬ 
tics, and to keep from losing characters, 
the video display output of all computers 
includes a built-in border. This border 
shows up in Deluxe Video and keeps the 
action from ever occurring anywhere 
near the edge. If you mix Deluxe Video 
videos with video from other sources, it 
looks odd. 

Speed is also a consideration, as com¬ 
plicated graphics on any computer take 
time. The Amiga is the first microcompu¬ 
ter capable of the computations needed 
by a program like Deluxe Video, but it’s 
possible to build videos that slow down 
the Amiga. There are some ways to work 
around this, but be advised that not ev¬ 
erything you imagine is possible. Remem¬ 
ber, there’s a big difference in cost be¬ 
tween a $60,000 animation workstation 
and an Amiga. 

Provisos aside, Deluxe Video is a re¬ 
markable program. By now, most Amiga 
user groups will have sample videos in 
their public domain library, and retailers 
will have the program in stock on their 
shelves. If you’re at all interested in the 
concept of video desktop publishing, 1 
suggest that you ask for a demo. CH 
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How do you put musical energy into 
drum programming? 

“Whether or not you’re a drummer, a 
drum machine should play like an 
instrument, not a machine. These 
pads respond dynamically in smooth 
and realistic increments. Until now, 
I haven’t seen a machine with these 
features in this price range!' 

Jimmy Bralower, 
Studio Drummer I Programmer 

(Steve Winwood, Billy Joel, Cyndi Lauper) 

Start with a great set of PCM digital 
sampled sounds, developed with lead¬ 
ing players, producers and engineers. 
Then assign them to 14 long-throw 
pads that respond to your touch. Pro¬ 
gram dynamics, tuning and decay for 
every drum on every beat, or edit them 
with the data slider in real or step time. 

Set cymbal, drum or percussion 
sounds to retrigger with each hit or to 

bring those sounds to life. The DDD-1 
is designed with powerful, responsive, 
easy controls that let you cut through 
mechanical programming to build 
massive beats or supple grooves 
— spontaneously, while your ideas 
are fresh. 

For building blocks, use any sound 
you can think of. Korg’s growing li¬ 
brary of "credit card” ROMs covers any 
musical situation, every musical at¬ 
titude with a full range of acoustic 
and electronic drumsets and percus¬ 
sion instruments, many sampled with 
state-of-the-art effects. The DDD-l’s 
internal memory and four ROM card 
slots hold up to 48 sounds, each one 
assignable to any pad. The optional 
3.2 second sampling card lets you add 
your own sounds. 

MIDI keyboards or drum electronics, 
or use the assignable audio trigger in¬ 
put. Store program memory (includ¬ 
ing 100 patterns and 10 songs of up 
to 9999 measures) on tape, on RAM 
cards or via MIDI System Exclusive to 
Korg’s disk-based SQD-1 sequencer. 
On playback, assign any sound to 
stereo outs with seven step sweepable 
panning, or to one of the six assign¬ 
able programmable multi outs. 

Put your hands on the new DDD-1 
Digital Dynamic Drums at your au¬ 
thorized Korg Sampling Products 
dealer. And discover how you can make 
drum programming a performing art. 

KORG ® Sampling ' Products 
Division 

SAMPLING IS ONLY THE BEGINNING 
For a free catalog of Korg products, send your name and address, plus $1.00 for postage and handling, to: Korg USA. 89 Frost St., Westbury. NY 11590. © Korg USA 1986 



Why should a sampler and a synthesizer be combined? 

Experimentation. 

SOUND 

* 

/ need to get to mg sounds quickly and 
also create new patches when I'm on tour. 
The DSS-1 gives me that flexibility. Its’ a 
very responsive instrument. 

Steve Winwood 
Multi-Instrumentalist, Vocalist, Composer 

Korg combines the realism of sampling 
with the flexible control of synthesis to 
create a new kind of keyboard with un¬ 
limited possibilities for musical experi¬ 
mentation: the DSS-1 Digital Sampling 
Synthesizer. The DSS-1 recreates sounds 
with digital precision. But it also shapes 
the complexity and variety of sampled 
sources into new dimensions of sound. 

Exceptional Range The dss-1's ex 
traordinary potential for creating new 
sounds begins with three sound genera¬ 
tion methods. Digital oscillators sample 
any sound with 12 bit resolution. TWo so¬ 
phisticated waveform creation methods — 
Harmonic Synthesis and Waveform Draw¬ 
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ing - let you control the oscillators di¬ 
rectly. Use each technique independently 
or combine them in richly textured multi¬ 
samples and wavetables. You edit samples 
and waveforms with powerful functions 
like TYuncate, Mix, Link and Reverse, plus 
auto, back and forth or crossfade looping 
modes. Then apply a full set of synthesis 
parameters, including two-pole or four-
pole filters and Korg’s six-stage envelopes. 

Exact Control Choose from four sam¬ 
pling rates between 16 and 48 KHz, with 
up to 16 seconds of sampling time. Config¬ 
ure the keyboard with 16 splits assignable 
over the full 127 note MIDI range. Layer or 
detune the two oscillators on each of eight 
voices. Then process your sounds with a 
complete synthesizer architecture and two 
programmable DDLs. 
The DSS-l’s power is easy to use, so you 

can work with sound and music, not pro¬ 
gramming manuals. The backlit 40 char¬ 
acter LCD display takes you through the 
total sound generation process with op¬ 
tions and instructions at every step. Soft¬ 
ware that talks your language and a logical 
front panel menu help you go beyond syn¬ 
thesis, beyond sampling - without dictat¬ 
ing your direction. 

Expression The DSS-l’s five octave key¬ 
board is velocity- and pressure-sensitive. 

for precise touch control of Autobend, 
VCR VCA, envelope rates and other param¬ 
eters. Velocity Switch lets you play com¬ 
pletely different sounds as you change 
your attack. 

Unlike other samplers, the DSS-1 lets 
you access 128 sounds without changing a 
disk. Each disk stores four Systems of 32 
sounds. Within each System, your pro¬ 
grams combine up to 16 sample groups 
and/or waveforms with complete sets of 
synthesis parameters and keyboard set¬ 
ups. In effect, the DSS-1 becomes a new 
instrument every time you call up a Sys¬ 
tem. The library of easily available 3!#' 
disks is already substantial and growing 
fast. Four disks - each with 128 sounds -
are supplied with the DSS-1 to start your 
comprehensive Korg sampling library. 

By combining the best of digital sam¬ 
pling with familiar and flexible control of 
synthesis, the DSS-1 allows the modern 
synthesist to experiment with new sounds 
never before available. 

Start exploring the fusion of sampling 
and synthesis now, at your authorized 
Korg Sampling Products dealer. 

KORG ® Sampling Products 
Division 

SAMPLING IS ONLY THE BEGINNING 
For a free catalog of Korg products, send your name and address, plus $1.00 for postage and handling, to: Korg USA. 89 Frost St.. Westbury. NY 11590. © Korg USA 1986 



63 Sound effects. From the obviously necessary to the quite bizarre. 
Pre-packaged and MIDI selectable. Single and multi-tapped delays.. . 
with filtering and reverb ambient outputs: Perfect for vocals and 
instruments. Stereo effects that get attention. Reverb effects that don't 
exist on the plane of current reverb understanding. Interested? We call it 

MIDIFEX. And to gel the effect of 
MIDIFEX without one, you’d need a 
very capable digital reverb, a few dozen 

digital delays, a couple of parametric equalizers and quite a few extra 
channels on your mixing board. By presetting the variables, ms programmed 
the MIDIFEX to produce these effects at instant recall. . .at the front panel or 
through MIDI patch change. The polished sound You could work hours to get 
is now here. And like MIDIVERB. . The best part is the price.. . 
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