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Yimaha has been hearing 
voices again 

And you can hear all 240 of 

anee data, system set-up, and voice 
names with dozens of operations car-FM Sound Generator. A surprisingly 

ried out via a simple compact black box con-
key layout on the front taining the largest selec-
panel. The FB-01 is de-tion of Yamaha digital FM 

tion by any musician, 
even those without any Its incredible af-

adaptability makes it 240 pre-programmed 
well suited for MIDI ap-voices, the FB-01 accom¬ 
plications ranging from 
live performance to com¬ 

amazing versatility the ‘Banks’ 1land 2 can be used fir storage < / 48 < mginal voices each 

a slight 4.6 lb^ FB-01 affords the amateur and the 
provides left and right stereo outputs 
and is also capable of microtonal tun-

ment or synthesizer voice features in¬ 
dependently programmable functions 
such as pitch bend, detuning, octave 
transpose, and up to eight 4-operator 

a complete demonstration. So you too 
can soon be hearing voices. 

single-voice 8-note polyphonic sound 

You can also create your own 
configurations and then store them in 
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ROM 2 
(BANK 4 » 

32. hzzic I 
.33 Pizac2 
34. Flute 2 
35 Hute .3 
36. Flute 4 
37 fan Ht 
.38. Slow Ht 
39. 5th Ht 
40 Oboe 2 
41. Bassoon 
42. Reed 
43. Harmon 2 
4-1 Hannon 3 
45 Harmon 4 
46. Mono Sax 
47. Sax 1 
48 Sax 2 

8 EGrand 
9. Jazz Gt 
10. EBass 
11 WodBass 
12. EOrgan 1 
13. EOnpn 2 
14. FOrgan 1 
15 POrgan 2 
16. Hute 
17. Pica*. 
18 . Oboe 
19 Clarine 
20. Glocken 
21 Vibes 
22. Xvlophn 
23 Koto 
24. Zither 
25. Clav 
26. Harps* 
27 Bells 
28 Harp 
29. SmadSyn 
30 Harmoni 
31. Steel Dr 
32. Timpani 
33. LoStrg2 
.34 HomLo 
35. Whistle 
36 Zing Up 
37 Metal 
38 Heavy 
.39 Funk Syn 

2 JOrgan 2 
3. COrgan 1 
4 COrgan 2 
5. EOrgan .3 
6 EOrgan 4 
7 EOrgan 5 
8. EOrgan 6 
9 EOrgan 7 
10 EOrgan 8 
11. Sml Pipe 
12. Mid Pipe 
¡3. Big Pipe 
14 Sft Pipe 
15. Organ 
16. Guitar 
17 R*Gt 
18. Ruck Gt 
19 Bate Gt 
20. Fuzz Gt 
21 Zither 2 
22 Lute 
23. Banjo 
24. Sft Harp 
25. Harp 2 
26 Harp 3 
27 Sft Koto 
28 Hit Koto 
29. Sitar 1 
.30 Sitar 2 
31 Huff Syn 
32. fantasy 
.33. Synv nee 
34 M. Voice 
35. VSAR 

I 36 Racing 
: 37. Water 

2. Fnk Syn 3 
3. Syn Organ 
4. Syn Feed 
5. Syn Harm 
6. Syn Ciar 
7. Syn Lead 
8. Huff Tak 
9. So Heavy 
10. Hollow 
11. Schmooh 
¡2. Mono Syn 
13. Cheeky 
14 Syn Bell 
15. Syn Huk 
16 EBass 3 
17. Rub Bass 
18. Sol Bass 
19. Huk Bas 
20. 1'prt Bas 
21. Fn-tles 
22. Flap Bas 
23 Mono Bas 
24. Syn Bas 1 
25. Syn Bas 2 
26. Syn Bas 3 
27. Syn Bas 4 
28. Syn Bas 5 
29 Syn Bns 6 
30 Syn Has 7 
31 Manmb2 
32. Manmb 3 
33 Xyloph 2 
34 Vibe 2 
35 Vibe 3 
36. Glockn 2 
37. Tube Bel 

41. Marmita 
42. EBass 2 
43. Snare Dr 
44 RDCymb 
45. Tom Tom 
46. Mars to 
47. Storm 
■18. Windbel 

1. Up Piano 
2 Sñano 
3. Piano 2 
4 Piano 3 
5. Piano 4 
6. Piano 5 
7 Ph Grand 
8. Grand 
9. Dp Grand 

10. Lhano 1 
ll.LPiano2 
12 .EGrand 2 
13 Honkey 1 
14. Honkey 2 
15. Pf Bell 
16. Pf Vibe 
17 New EP2 
18. New EP 3 
19 New EP i 
20 NewEP5 
21. E Piano 1 
22. E Piano 2 
23 EPiano 3 
24. EPiano4 
25 EPiano5 
26 High Tin 
27 Hart Tin 
28. fare Pf 
29 Wood Pf 
30. EP String 
31. EP Brass 
32 Clav 2 
33. Clav 3 
34 Clav 4 
35. FuzzQv 
36 Mute Civ 

I 37. Mute Cl 2 
I 38. Syn Civ 1 
I 39. Syn Civ 2 
Í 40. Syn Civ 3 

41. Syn Civ 4 
i 42 Harpsi 2 
1 43. Harpsi 3 
44 Harpsi 4 

! 45. Harpsi 5 
; 46 Circust 
I 47 Celeste 

voices since the introduc¬ 
tion of the DX synthesizer. 

© YAMAHA 

fordability is even more 
dramatic when you con¬ 
sider that in addition to 

Yamaha International Corporation, Digital Musical Instrument Division, 
RO. Box 6600. Buena Phrk. CA 90622. In Canada. Yamaha Canada Music 
Ltd., 135 Milner Avenue, Scarborough, Ontario MIS 3R1. *LSA suggested 
retail price subject to change without prior notice. Canadian price will vary. 

ings by computer. 
All the more reason for you to 

stop by an authorized Yamaha Digital 
Musical Instrument dealer today tor 

one of the FB-01’s 16 user memories. 
A lit LCD exhibits all perform¬ 

detailed knowledge of 
MIDI or computers. 

Its exceptional 

ROM 1 
(BANK 3) 
1 Brass 
2 Hum 
3 Trumpet 
4. Listng 
5. Strings 
6 Piano 

ROM 3 
(BANK 5) 

1 Hom 2 
2. Hom 3 
3. Homs 
4. Hugelh 
5. Trombón 
6. Trumpet 2 
7. Brass 2 
8 Brass3 
9. Hard Br 1 

10. Hard Br 2 
11. Hard Br 3 
12 Hard Br 4 
13.HuffBrs 
14 faro Br 1 
15. IVrcBr2 
16 String 1 
17. String 2 
18. String 3 
19. Stnng 4 
20 Sok) Vio 
21. Rich St 1 
22 Rich Si 2 
23. Rich St 3 
24 Rich St 4 
25 Celk) 1 
26 Celk) 2 
27 LoBbgS 
28 Lo Strg 4 
29 LoStig5 
30. Drehest 

professional musician alike. 
Each natural acoustic instru¬ 

them for only $345* 
Presenting the Yamaha FB-01 

puter music systems, 
MIDI recorder and se¬ 
quencer systems, and 
MIDI studio systems. 

Weighing in at 

mode offers monophonic perform¬ 
ance of up to 8 voices simultaneously. 

38 Tube Be 2 38. Wild War 
39. Bells 2 1 39 Ghost ie 
40. lëmple G 40. Wave 
41 Steel Dr I 41 Space 1 
42. Elect Dr ! 42. Sp Chime 
43 Hand Dr I 43 Sp Talk 
44. SynTimp ; 44. Winds 
45. Ckick I 45. Smash 
46. Heifer ; 46. Alarm 
47. Snare Dr I 47. Hehcup 
48. Snare Dr ¡ 48 Sin Wave 

digital voices simultaneously. 
Plus four preset configurations 

that enable the FB-01 to be used as a 

source, as well as a split sound source 
and dual sound source. And a Mono-8 

modates 96 user voices. 
For a total of 336 voices 
at the unheard of price 
of only $1.02* each. 

But what is even 
more incredible is the 

ROM 4 
(BANK 6) 

ROM 5 
• BANK 7> 



VALHALA 

The Drive to Center Stage Just Got Easier. 
Valhala’s Sound Products are the musician’s fuel, 

a means of expression as vital as the instrument itself. 

At Valhala, we feel if you don't get there, neither do we. 

DX7 SOUND PATCH LIBRARY $39.95 
The DX7 Sound Patch Library contains 757 different sounds. The only 
comprehensive library of sounds for the Yamaha DX7 in printed form A 
214 page spiral bound book including algorithm, group and sound 
indexes Now in its 3rd printing 

DTR SOFTWARE LIBRARY $99.95 
Voice library software for C64/C128 with 1541/1571 drive. Sequential/ 
Passport or compatible MIDI interface Available for DX7/TX7/DX5/ 
DX21/DX27/DX100 Voice libraries hold ten banks of sounds simulta¬ 
neously in computer memory for instant transmittal of any bank to the 
synthesizer Displays all voice names held in memory, swaps voices bet¬ 
ween all ten banks. Transmits a voice bank in one second on any of two 
user selected MIDI channels. Complete with 757 different sounds Per¬ 
formance' function automatically loads in ten user selected banks of 
sounds. Receives banks of sounds from the synthesizer 

DATA CASSETTE 
Voice libraries in data cassette for use with the Yamaha TX7, DX21, DX27 
or DX100 Volume 1 and Volume 2 each contains 380 different voices 
$44 95 per volume Or the combined volumes of 757 different sounds 
only $79.95. 

DRUM RHYTHM PATTERN LIBRARIES $29.95 
On Data Cassette, available for RX11, RX15, RX21, & TR7O7 Contains: 
Top 40, Latin, Blues, Swing, Rock, Jazz, Funk, Country, and many more! 

ESI UBRARIAN $99.95 
The ultimate storage program for your patches and sequences. Simulta¬ 
neously holds all of sequence memory and two banks of 80 voices in 

computer memory for instant access, or simultaneous access of up to ten 
banks of voices (400 voices) at one time Supports the swapping of 
sounds between banks Permits single/bulk sends and receives. Stores up 
to 1560 voices per diskette (39 banks) Written in 100% machine 
language Commodore 64/128 with 1541 /1571 disk drive and Passport/ 
Sequential or compatible interface 

ESQ-1 VOICE CARTRIDGES 
80 Voice ROM Cartridges $59.95 

Four different 80 voice ROM cartridges are available at $59 95 per car¬ 
tridge ROM 801 thru ROM 804 

160 Voice ROM Cartridges $116.95 per cartridge 
Two different 160 voice ROM cartridges featuring electronic switching 
of banks with visual indication by LED's ROM 1601 contains the same 
voices as in ROM 801 and 802, likewise ROM 1602 contains the same 
voices as ROM 803 and 804 

ES1-A/B/C/D $39.95 per volume 
Four volumes of original and expressive voices for the ESQ-1, Synthe¬ 
sizer Requires Valhala's ES1 Librarian Program Each disk contains 80 
professionally programmed voices as featured in our ROM cartridges 

ESQ-1 DATA CASSETTES $19.95 per volume 
Eight volumes of expressive and original voices for the ESQ-1 on data 
cassette Each volume contains 40 different voices as featured in our 
ROM cartridges 

If not available at your local music store, please order direct Valhala 
Music, Inc • Box 20157-EM • Ferndale, Ml 48220 • (313) 548-9360 ext 502 

‘ESQ-1 is a trademark of Ensoniq. Inc 

Continental USA add $300 Shipping/Handhng Michigan residents add 4% sales tax Canada. Alaska. Hawaii add $7 50 S/H for surface. $1200 for airmail All other 
countries $1000 S/H for surface. $1500 for airmail plus $300 for each additional article DX7/TX7 Demo tape USA $7 50 p/p Foreign $1000 p/p All payments must be 
in US Funds Pnces/Specifications subject to change without notice VISA/MC orders less than $1500 add $1 00 service fee 
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HOWTO 
BOUNCE TRACKS 

WITHOUT BOUNCING 
OFF THE WAILS. 

The more tracks you record, the harder 
they can be to keep straight. And the more 
you'll appreciate the personal recorder that 
makes it easy to sound good. 

The Tascam 246 Portastudio. 

EVERYTHING'S UNDER CONTROL. 
To begin with, the controls of the 246 

practically explain themselves. When you want 
to assign any of its 6 channels to any of its 4 
tracks, just push 1,2,3, or 4 on the channel strip. 

That’s it. The signal’s routed. (And 
mixed, if you’ve decided to send other chan¬ 
nels to that track.) No blind guesses about 
what’s bouncing where. Or about levels, since 
the 246 has separate sets of meters for 
recording and mastering. 

KEEP IT CLEANER. 
The 246 cuts down on confusion. As 

well as hiss. In fact its 
built-in dbx gives you lOdB 
more broadband noise 
reduction than Dolby C. 

And if you want to 
record Code or FSK, you 
can clear dbx out of Track 
4 with the flip of a switch. 
Whafs more, you won't 
have to sacrifice Track 3 to 
guard against crosstalk, 
thanks to Tascam’s 
advanced head design. 

PUT MORE IN. 
GET MORE OUT. 

Each channel of the 
246 has line and mic 
inputs, complete with 

effects and EQ. Even Channels 5 and 6. 
Which makes things much less frustrat¬ 

ing when, for example, you’re trying to mic 
a full drum set. Or use a multi-keyboard 
MIDI setup. 

Everything else about the 246 makes 
recording easier, too. From a dual speed 
selector, to a transport control that lets you 
loop automatically and find any point on a 
cassette within seconds. 

Visit a Tascam dealer today and test a 
Portastudio. 

No matter what you assign it, the 246 
will keep things simple. While keeping you 
calm, cool, and creative. 

TASCAM 
dbx is a trademark of dbx. Inc. Dolby C is a trademark of Dolby Laboratories Licensing Corp. 
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_ COVER 
Software has moved out of the expen¬ 
sive land of big business and academia 
to the world of the working musician. 
Computers and software can open in¬ 
credible music possibilities, save time 
and aid in creativity. This month is 
packed with software features, from pro¬ 
grams you can enter yourself, to reviews, 
to tips that will make your software dance 
for you. Illustration by Dave Marrs. 
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Editor’s Note 

In the July ’86 issue of EM, Steve Sagman explained why, due to the 
strong yen and weak dollar, the price 

of Japanese goods had gone up. But why 
are prices of some U.S.-made, computer-
based products starting to go up as well? 

A few years ago, U.S. semiconductor 
companies charged that Japanese 
companies were “dumping” EPROM 
chips—in other words, selling EPROMs 
at below cost in order to gain market 

share. After lengthy legal maneuverings, the government implemented “Fair 
Market Value” (FMV) prices on Japanese ICs, principally DRAMs (dynamic 
RAMs) in order to protect U.S. industry. In some cases, chips that had 
been selling for $2 to $3 went up to $5 to $8 overnight. 

Remember, RAMs are an essential part of any computer—and of any 
sampler, for that matter (samplers typically have as much RAM as a good 
personal computer). So, companies that used RAMs were faced with stiff 
price increases in the cost of materials. Suppose a sampler uses 16 RAMs 
that now cost $3 more than they did previously. That means an extra 
materials cost of $48, which translates to an increase of anywhere from 
$100 to $200 more in the list price. 

Well, those of us in the U.S. are all willing to chip in a few bucks to 
protect jobs in this country’, right? Only problem is, by the time the new 
pricing on Japanese chips took place, the U.S. RAM industry had pretty 
much packed up and gone elsewhere (e.g. Japan). So now the Japanese 
companies were getting more bucks for the same products they had been 
supposedly selling below cost only a few months earlier. 

Ah, but there is a loophole. Equipment assembled offshore is not 
subject to the FMV prices, so some U.S. companies started shifting their 
manufacturing away from the U.S. to foreign countries where they could 
get better prices—and thus exported jobs, furthering weakening the U.S. 
economy. 

Who benefits from all this? Not the consumer, who pays higher costs 
for products made in the U.S. usingjapanese RAMs. Not the U.S. 
manufacturers who now must pay more for chips. Not the workers who 
might lose jobs because it’s cheaper to make products overseas, and not 
the U S. semiconductor manufacturers, for whom this action was too little, 
too late. 

The beneficiaries, as near as I can tell, are Japanese semiconductor 
manufacturers (who now get higher prices for their chips), and, curiously 
enough, IBM and AT&T—both companies who make their own RAMs and 
therefore have nothing to lose from these shenanigans. Certainly IBM will 
be in a more competitive position vis-a-vis U.S. PC-compatible 
manufacturers. 

Don’t blame thejapanese in all this; it’s not their fault that they are 
smart businessmen. And don’t blame U.S. semiconductor manufacturers; 
the U.S. government doesn’t subsidize them (as is the case in Japan), and 
the manufacturers had been put in an untenable position. Perhaps this is 
indeed a classic case of good intentions gone awry—and, as is so often 
the case, the results are not what we had expected. 
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In addition, with optional Computer W'^ 
Interface/Sequencers, the CMC-24 may 
be controlled by an external source such as W 
Keyboard, Drum Computer or Tape Track. W 
Anyway enough talk, we believe the Excite- ’ 
ment is in the Driving. . .We know you’re 
ready! 

For More detailed information on how the 
new CMC Series can bring your Mixing Capabil¬ 
ities into the Computer Age, contact your local au 

P The COMPUTER AIDED 

/ • ill'S Iyn/n ¡pl fl /nCyn 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 

talkback systems keep you m command. 
A separate cue system, in addition to the 6 

auxiliary Mix buses, allows simplified con¬ 
trol of musicians headphone mixes. Improved 

electronic and mechanical construction offer 
new levels of performance over previous (homed AHB dealer today. 

designs. ^Includes: MPS Power Supply. 
Prices & Specifications subject to change without notice. 

\HB 
Allen & Heath BreneU (USA) Ltd. ^^9 ART With SCIENCE Allen & Heath BreneU Lt 

Five Connair Road 69 Ship Street, Brighton, BN1 1AÈI 
Orange, Ct. 06477 / (203)795-3594 Telephone: (0273) 24928/ Telex. 



Letters 

MIDIFEX/MIDIVERB: True Stereo? 

First, let me say thanks for producing such 
a great magazine—all work stops around 

my office when EM arrives in the mail every 
month! I just wrote in to set straight any 
possible misimpressions created by your oth¬ 
erwise on-the-money review of the nifty new 
Alesis MIDIVERB and MID1FEX units (Novem¬ 
ber ’86 EM). 

You mention that “both the M1D1VERB 
and M1DIFEX are true stereo units,’’ but alas, 
those two RCA input jacks on the back are 
actually mixed together internally prior to A/D 
(analog-to-digital) conversion and signal 
processing. This may seem like a fine point, 
but to those of us involved in digital effects 
and reverberator design, “true stereo” means 
two channels of A/D conversion (regardless 
of whether it’s implemented by two sets of 
conversion hardware or by a single shared 
circuit). 

Having two independent input channels 
opens up a whole realm of signal processing 
possibilities that aren’t available with a single 
mixed input, since processing algorithms can 
take advantage of spatial panorama informa¬ 
tion inherent in the stereo signal. Signal proc¬ 
essors with dual A/Ds are also theoretically 
capable of entirely independent processing 
for each channel—the latest great low-end 
manifestation of this is the new SDR1000 
digital reverb from Ibanez/Sony, which fea¬ 
tures several dual reverb programs. The archi¬ 
tecture of units like the MIDIVERB and MIDI-
FEX unfortunately precludes the possibility of 
this kind of “split" processing. 

Steve Hoge 
First Order Effects 

Steve— Thanks for your assistance. Indeed, al¬ 
though the outputs generate individual stereo sig¬ 
nals, these are in fact derived from a combined 
input. Stereo separation is preserved for the dry 
signals. Sony if this caused any confusion. 

Will the Real Mr. MIDI Please Stand Up 

I’d like to know how many MIDI Associations are out there and who really runs the show. 
How many manufacturers can be given a sys¬ 
tem exclusive code or is there a limit? Where 
and for how much can 1 get the complete 
MIDI specification for such things as hard¬ 
ware and software design? 

George DaNova 
LaSalle, Quebec, Canada 

George— There are two main associations in this 
country, the MIDI Manufacturer’s Association 
and the International MIDI Association. (Of 
course, there are also many user groups that share 
information about MIDI, but these are in a differ¬ 
ent league.) The MMA is for manufacturers of 
MIDI equipment, whereas the IMA is oriented 
towards end users and musicians. Also, the Japa¬ 
nese MIDI Standards Committee works in con¬ 
junction with the MMA to codify improvements 
and modifications to the MIDI specification. No 
one entity really "runs the show," since these 
associations have a diverse membership where 

proposals are worked out among the entire indus¬ 
try. For example, should there be not enough 
system exclusive codes to handle all MIDI manu¬ 
facturers (this is not yet the easel), the MMA 
would figure out how to get around this problem. 

A detailed MIDI specification is availablefrom 
the IMA for $30 to members, $35 to non-mem-
bers. A $2 addendum is available to those with 
older versions of the spec. They also publish a 
monthly newsletter. For more information, write 
the IMA at 11857 Hartsook St., N. Hollywood, CA 
91607; tel 818/505-8964. 

Don’t Forget VHS Hi-Fi! 

Iwas stunned to read Tim Fluharty’s article “Mastering with Beta Hi-Fi in the Home 
Studio” (October ’86 EM). Except for a cur¬ 
sory declamation against VHS Hi-Fi, the arti¬ 
cle runs for three pages talking only about 
Beta. Who cares if Beta came first? The basic 
specs of each system are the same, and in 
some individual cases, VHS Hi-Fi decks ex¬ 
ceed Beta by a few dB—but here we get into 
an “Atari vs. Amiga” style of debate. As a video 
professional myself (who has been mastering 
audio on hi-fi tracks for two years), I would 
like to comment on Mr. Fluharty’s three 
points: 1) In my area, I can now buy a VHS 
Hi-Fi deck for $300. How much cheaper 
would you still want to go and expect a quality 
machine? And I’ve yet to see a Beta Hi-Fi deck 
for that pnce. 2 & 3) In all my years of 
working with four VHS machines, they have 
been virtually trouble-free. VCRs don’t need to 
be serviced that often, unless they are abused, 
and I have never had any problems related to 
the hi-fi section. The bottom line is that this 
article is encouraging potential VCR owners 

to buy into a format that is becoming obsolete, 
while there is a fine alternative. Besides, VHS 
tapes are cheaper than Beta, and you can get 
up to eight hours on one. Ybur magazine deals 
a bit with video as well as audio, so let me also 
say this: VHS is and always has been the only 
professionally accepted half-inch VCR for¬ 
mat! You don’t see Beta decks in a studio 
editing suite, but you almost always see two or 
three VHS decks. One final note— for people 
who are looking for inexpensive quality mas¬ 
tering, consider using dbx type II. You can 
pick up a unit now from places like DAK for 
under $60, and improve the signal-to-noise 
ratio 16 dB or better than hi-fi tracks anyway. 

Thanks for hearing me out and letting me 
air out a little. 

Kenneth Tkacs 
Falseface Productions 
Milford, CT 

Kenneth—Several other people have written to 
say that VHS Hi-Fi works just as well as Beta 
Hi-Fi, yet about an equal number have com¬ 
mented that Beta is better, and they’re glad we 
published the article. Did someone say Atari vs. 
Amiga? And to farther complicate matters, one 
engineer at a pro studio said that he experienced 
inconsistent results when using PCM adapters 
with VHS, but had no problems with Beta, so he 
stopped using VHS gear. The point of the article 
wasn’t that VHS Hi-Fi is sot useful; rather that 
Beta, which is (as mentioned in the article) an 
“underdog "could be a better value in some applica¬ 
tions. Remember, if an article is published in Octo¬ 
ber, it was written during the early summer. In 
California during early 1986, Beta Hi-Fi units were 
regularly selling in the $250 to $300 range (this, by 
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The Kurzweil 
150 Fourier 
Synthesizer 

The Kurzweil 
MIDIBOARD* 
The Ideal 
Master 
Controller 

The Kurzweil 150 Fourier Synthesizer 
The Kurzweil 150 is one of the most unique synthesizers available on the market. The 150 is a real¬ 
time additive synthesis machine with multiple resident sound blocks and extensive programmability 
for extraordinary user creativity. It's a rack-mountable, multi-timbral sound source with 16 voice 
polyphony, designed to work with any MIDI controller. 

The 22 resident voices and 69 preset programs are iust the beginning. You can modify and combine 
them to create new programs, and save up to 186 of tnem in the 150's non-volatile memory. 

For example, you can create infinite numbers of sound combinations. You can split a keyboard into 
three regions with up to seven layers of sound in each, and each sound layer may be individually 
tuned, transposed and balanced. Layers and regions can be copied and inserted in other locations. 
Combined with the many programmable modiners, the Kurzweil 150's sound layering techniques 
enable you to create distinctive sounds with remarkable ease. 

You can vary the overtones of each sound using Kurzweil's unique Timbre Shift™ capability. 
You can also control how effects such as pitch bend, chorusing, vibrato and graphic equalization are 
applied. You can even use polyphonic afterpressure to control pitch bend, vibrato depth and chorus 
detune on a note-by-note basis. 

The 150 Fourier Synthesizer also provides additional editors which allow you to modify velocity 
and loudness response, tuning intervals, program mapping and controller assignments. And, of 
course, the 150 has full MIDI implementation, with Omni, Poly and Multi modes of MIDI operation. 
Best of all, the Kurzweil 150 Fourier Synthesizer is designed to get even better. With our Sound 
Laboratory for the AppleHIe, written by Hal Chamberlin, and additional Sound Blocks, the 150 is 
truly an incredible instrument for the creative musician. 

The Kurzweil MIDIBOARD* 
The Kurzweil MIDIBOARD is a powerful master MIDI keyboard controller with unique features 
unavailable in any other product of its kind: the ability to control 8 MIDI devices, true polyphonic 
key pressure sensitivity, and completely adjustable keyboard response. 

The MIDIBOARD's 88-key weighted wooden keyboard has the feel and velocity sensitivity of a 
concert grand piano. In addition, the MIDIBOARD produces release velocity, polyphonic afterpres¬ 
sure, and channel pressure, which let you shape the dynamics of individual notes as you play them. 
Dedicated sliders adjust the keyboard's attack, release, pressure, and retrigger sensitivity, enabling 
you to fine-tune the MIDIBOARD's response to your own playing style. 

The MIDIBOARD lets you set up and control up to eight MIDI instruments, then conveniently 
change any of 44 operating parameters that tell how the MIDIBOARD controls any one of those 
instruments. Multiple parameters tell how the MIDIBOARD's complement of wheels, sliders, but¬ 
tons and external controls are connected to your instruments. YOU assign what controls what... so 
each of the MIDIBOARD's 12 assignable controls is where you want it, when you want it. You can 
save up to 99 of your favorite setups in the MIDIBOARD's non-volatile memory, or store them on 
cassette tape or via MIDI for safe keeping. 
Two Instruments. One great MIDI system. 
The Kurzweil 150 Fourier Synthesizer with its Sound Laboratory and the Kurzweil MIDIBOARD 
make great investments. 

The Kurzweil 150 is designed to accept state-of-the-art control sources like the Kurzweil 
MIDIBOARD. The MIDIBOARD's power and flexibility make it an unsurpassed MIDI controller. 
Together they allow a level of expression previously unavailable with keyboard instruments. Audition 
them both at your local authorized Kurzweil dealer. 

Now with Sound 
Laboratory and 
Additional Sound 
Blocks. 

Now with Version 2 
Software. 

KURZWEIL 
The Best Get 

Electronic Musician/ 

Kurzweil Mus; 

411 Waverley ( 
Waltham, M 
(617) 893-591 Specifications subject to change without notice. KURZWEIL (logo), MIDIBOARD and Timbre Shift are trademarks of Kurzweil Music Systems, Inc., Apple is a registered 

trademark of Apple Computer Inc. 



the way, bears out what several people have told me 
about Beta having a larger West Coast than East 
Coast market share); it was several more months 
before VHS Hi-Fi started to even approach those 
kinds of prices in this part of the country. Consider¬ 
ing that a mastering deck is often dedicated solely to 
mastering, price could be considered more impor¬ 
tant than a video capability that might never be 
used. Although I have a VHS deck for video work, I 
am seriously considering dedicating a Beta Hi-Fi to 
audio mastering for the reasons given above. Be¬ 
sides, I’m sure something better will come on the 
market before either a VHS or Beta machine wears 
out! Of course, if you plan to use your ‘‘mastering 
deck" for video as well as audio, it’s important to 
realize that estimates place Beta’s market share 
somewhere in the 5% to 10% range—definitely not 
the dominant video technology 

Concerning dbx type II, it is an inexpensive 
alternative—all the more so when available at a 
fraction of the original cost from an outlet such as 
DAK. Remember, though, that despite a 90 dB 
dynamic range, Beta or VHS Hi-Fi recording pur¬ 
portedly offers better modulation noise, dropout, 
wow, flutter, and frequency response characteris¬ 
tics (and, as you point out, lower tape costs). None 
of this is said to contradict your points, but rather, 
to emphasize that there are as many sides to a 
story as there are people who have opinions. Since 
no product is perfect, we have to decide which 
tradeoffs are most important to us. True, most of 

the world chooses VHS. But for many others, Beta 
is what best fulfills their needs. 

SK-1 Update 
s an update to my “From Ha! to SK-1” 
anide (October ’86 EM), the Casio SK-1 

digital sampling keyboard has been added to 
Tandy's Radio Shack line and relabeled as the 
“Concertmate-500”; it sells in stores nation¬ 
wide for $99.95. 

James A Lisowski 
S. Milwaukee, W1 

Error Log: 

In "Choosing the Right Sampler," (Dee. 1986) the figures given for the Kurzweil 250 were 
out of date. The price is now $14,500; sam¬ 
pling is done in an 18-bit floating point for¬ 
mat, not 16-bit. The maximum sample rate is 
now 50 kHz (40 seconds maximum sample 
length), and minimum sampling rate is 5 kHz 
(400 seconds maximum sample length). Also, 
the K250 Base Sampling Expander (same as 
the K250 but without a keyboard) is $11,500. 
Also, keep in mind that Kurzweil will probably 
come out with some new stuff between the 
time we write this and the time it sees 
print.... 

In the schematic for “A Voltage Controlled 
Counter” (Nov. 1986), ICs 4, 5, and 6 are 
shown as inverting gates (NOR and NAND 

Call or write for IBM, MAC. 
Apple II + /lle/llc software 

Yamaha & Roland Keyboards & Drums. 

Exclusive Music Products 
including 

YAMAHA CX5M 11/128K 
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 

xl electronix 
COMPUTER MUSIC CENTRE INC. 

Canada’s MIDI Specialists 

CAPITALIZE ON OUR CHEAP DOLLAR! 
Shipping world-wide 

MAIL ORDER DIVISION 
317 College St., Toronto, Ont. 

CANADA M5T 1S2 
(416) 921-8941 

gates); in reality, however, they are non-invert¬ 
ing (OR and AND gates). This means that the 
circles on the outputs should not be there. 
However, the pinout numbers are correct as 
shown. 

OK, gang, pull out those back issues and write 
in the corrections so yourf iles are up-to-date and 
accurate! EH 

Best of PAN 

W ith so much activity going on with net¬ 
works, we’ve decided to excerpt some of 

the more lively and/or interesting discussions and 
run them as part of our Letters section. We thank 
Perry Leopold of PANf or his help with this month ’s 
installment (please note that all messages are 
copyright 1986 by the PAN Network), and invite 
other bulletin board SYSOPs to inform us of 
what’s happening on their services. 

Sequencing—I B01 Configurations 

Ijust discovered something that may be of interest to other FB01 owners. If you’ve used 
the box for long, you’ve already discovered 
that the real action is in the configurations. 
Unfortunately, there is no way to select a 
configuration remotely from a sequencer. So, 
if you want to start a song with the box con¬ 
figured as say, four instruments, and then 
switch to single-instrument configuration, you 
have to do so manually. 

Fortunately, if your sequencer records and 
plays back system exclusive data, there is a 
marvelous alternative. You simply dump the 
current configuration buffer to your sequencer 
at the point where you want the configuration 
to change. When you play back the song, this 
configuration will be sent to the FBOl’s edit 
buffer (it isn’t stored as any particular loca¬ 
tion) at exacty the right moment. I have tried 
this with the Roland MC500, and it definitely 
works. Just don’t try to change configurations 
while the FB01 is playing! 

The advantage of this approach is that you 
aren’t limited to the 16 memories in the FB01. 
And even if you rearrange configurations in the 
FB01, whenever you play back a sequence, the 
correct configuration will be used. 

—Paul Grupp 

The Mac MegaScreen 

W ow. Ijust spent three hours with a Mega¬ 
screen. It is phenomenal. This is a hard-

ware/software package with a 19-inch (mea¬ 
sured diagonally) monitor and a user-configur¬ 
able display resolution that displays the normal 
Mac full screen—or—provides up to 1024 x 
900 pixel resolution. It has NTSC or PAL output 
for display on video monitors, or recording 
right to a video recorder. It is from MicroGraph¬ 
ic Images, 20954 Osborne St., Canoga Park, CA; 
tel. 818/407-0571. The price is $2,995 retail for 
modification, software, and monitor. 
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16 Bit Professional Quality Digital Reverb System. 

STUDIO ELECTRONICS | 

And it sounds great. Suggested Retail Price $249. 

16 Programs. Stereo in and out. 

Accepts everything from guitars 

to+4 line levels. Free standing 

or rack mountable...This is it. 
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Mino Cinelu 
Weather Report 

Leave those cumbersome congas, cymbals, 
timbales, etc. behind! All the Modern 
Percussionist's special effects plus authentic 
sounds of steel drums, chimes, timpani, 
mallets...and more are in Pearl's new 
SYNCUSSION-X. 

But that's not the half of it! No longer can 
the rest of the band flaunt "hi-tech" 
synthesized sounds while you feel like a 
"token primitive". 

With this instrument's 16-pad input (using a 
PE-8 Pad Expander) and 32 completely 
programmable kits, you can create such special 
effects as thunder, bomb explosion, gun shot, 
etc. PLUS today's acoustic and indescribable 

40-13 A Illustrated with optional hardware. * 

electronic drum sounds. You have 128 factory¬ 
preset programs, and the various sounds can 
not only be transferred to other programs but 
can be modified as well. Individual front 
panel control keys for each function plus 
Digital Readout will make operation of the 
unit simple while performing or programming 

And, with the D.W.A.P. (Digital Wave 
Analog Processing) tone unit being MIDI-
equipped, you'll be able to produce the 
sounds of wind, keyboard and stringed 
instruments too. You'll completely redefine the 
term..."Total Percussion". 

See and hear for yourself at your local 
Authorized Pearl Electronics Dealer today!!! 

"It has acoustic warmth 
and electronic 
versatility.. Finally 
I can compete on 
all levels!!" 

A Percussionist's complete setup in one kit... and more! 

SVNCIIS»U -

For a full-color catalog, please send $2.00 for postage and handling to: 
In U.S.A Pearl .nternationol, Inc , Dept. SYX, P.O. Box 1 11240, Nashville, TN 37222-1240 
In Canada: Pearl Dept , 3331 Jocombs Road, Richmond, B C. V6V 1Z6 
In United Kingdom Pearl Music Ltd , Dept. SYX, 11 Garamonde Drive, Wymbush, Milton Keynes, England MK8 8DF. 
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What does this mean for Mac music en¬ 
thusiasts? Imagine this: Boot up Professional 
Composer and display 22 staves of six to eight 
measures on the screen at one time (really!!). 

With Performer, you have a track window 
that can easily show 48 tracks with 25 letter 
descriptions on each. There is enough room 
on the screen to move the control panel, metro¬ 
nome, and memory windows down to the 
bottom and have space in the top left “quad¬ 
rant” of the screen to open up any dialog box 
(like the step record window) without covering 
up any of the other windows. Open up tracks 
to edit, and leave them hanging around for a 
while in the top right-hand side—they won’t 
get in the way. How about four or five edit 
windows? No problem. 

Or what about the new Opcode librarians, 
like the DX Librarian/Editor? The new Libraries 
have a resize button, right? Well, Bo Totnlyn 
nearly dropped his jaw when 1 opened one of 
my libraries of 1,034 sounds and stretched the 
window open to the full size of the screen to 
view them all at one time. Amazing! 

Deluxe Music Construction Set from Elec¬ 
tronic Arts can also take advantage of the large 
screen size. Move all the input/edit panels out 
of the way to the bottom, and look at a full 
8Vz * 11 page of music on the screen. Stretch it, 
use the score setup to resize it, set section 
markers for the whole page and watch it flash 
the notes as it plays out through MIDI. 

So now add Switcher and a couple mega¬ 
bytes of memory, and you can go from one 
gigantic screen of information to the other, 
and have a work station that puts anything 
else to shame. 

Any program that has been written to the 
Apple specs for windows and resizing (orig¬ 
inally from the Lisa days) can take advantage 
of the larger screen. Of course the page layout 
programs and drafting programs work, since 
these programs are the reasons why this thing 
was built. 

Digidesign Sound Designer packages 
have waveform windows with drag bars and 
resize buttons. Imagine stretching out the win¬ 
dow and seeing an entire sample with suffici¬ 
ently high display resolution to see individual 
wave periods. Or having two or three samples 
open and not overlapping. I will be testing all 
the music software I deal with and seeing how 
each reacts to the Megascreen. 

Another useful new development, a pro¬ 
gram called Servant, is from Andy Hertzfeld 
(one of the original Mac development team 
and the creator of Switcher). It is like Switcher, 
except that you don’t have to “switch” from 
screen to screen. All the programs that you 
want to run remain visible as different win¬ 
dows on one screen, and when you touch a 
window, its menu bar returns to the top. So, 
with the Megascreen and Servant, you can 
leave windows their normal Mac size and show 
Jourprograms simultaneously on one screen. Not 
really multi-tasking yet, but pretty close. 

I hope all will excuse the verbosity, it’s just 

that this is rather exciting, don’t you agree? 
—Marc Mann 

Left Handed MIDI Guitars 

Now that I’ve spoken to several dealers 
and manufacturers about MIDI guitar 

controllers, everyone has said that the left¬ 
handed market is too small to consider. It 
seems to me that since there’s no need to take 
account of acoustics or relative string weights, 
there can be no insurmountable reason for 
not building the hardware in such a way that 
it could be easily convened from right-hand¬ 
ed to left-handed operation. There will surely 
be an ever-increasing number of manufactur¬ 
ers building guitar controllers to compete with 
each other in the overwhelmingly right-hand¬ 
ed market. 

But it looks as if no one is going to cater to 
the left-handed market at all. Therefore, the 
first manufacturer who builds an ambidex¬ 
trous guitar controller will lock up the left¬ 
handed market entirely. This market may be 
small, but I doubt if it is so small that a mono¬ 
poly of it wouldn’t be worth having. A market 
that includes (or would have included) Paul 
McCartney and Jimi Hendrix cannot be en¬ 
tirely insignificant. In fact I would be very 
interested to know just what proportion of 
guitarists (and indeed keyboardists) are left¬ 
handed. I’m constantly surprised at how many 
left-handed people there seem to be around 
these days, especially amongst those who are 
creative, insane or criminal—which must cov¬ 
er a fair smattering of musicians... (grin). 

—Douglas Adams 

a KEYBOARD CONTROLLED SEQUENCER ATARI ST 
The MOST POWERFUL sequencer on the market Over 125,000 notes on a 1040ST Interfaces with SMPTE through MIDI song 
pointer 126 sequences. 48 tracks, 16 songs THREE modes of operation 

TRACK MODE: Fully automated and intuitive 48 track recorder with "drum-machine style" continuous recording Features include 
Mute. Solo. Compare Punch in/out. Pause. Auto-locate. Merge, and Copy 

SONG MODE: Chain up to 100 sequences with individual program, volume and tempo settings for each link Interactive playback 
allows you to jump-to or loop any part of the song Individual songs can be saved-to or loaded-from disk 

OPEN MODE: COMPLETE FLEXIBILITY with Dr. Ta exclusive open ended sequence structuring Cue parts in and out or overdub 
additional tracks at any point in a song 

EDITING: TOTAL note-by-note and cut-and-paste editing for all types of MIDI events Includes transpose invert auto-correct 
rechannehze. time-reverse and velocity scaling Tracks or sequences can be split by keyboard position, and thematic variations 
can be AUTOMATICALLY generated by the program 

STEP-TIME: Record from your synth using the computer to specify timing 

a MIDI RECORDING STUDIO ATARI ST 
A simplified, eight-track version of the KCS. including virtually ALL of the editing features Files are compatible with KCS files and a 
full trade-in allowance is offered 

a CZ PATCH, DX HEAVEN ST, FB0I/DX100 EDITORS ATARI ST 
ALL programs feature mouse oriented editing. GRAPHIC envelope display multiple banks in memory, additional patches on disk, 
and fast, intuitive operation CZ PATCH includes envelope copying. TIME FORMAT envelope display, level and rate scaling and 
line copying CAGED ARTIST Bob Melvin’s DX HEAVEN ST and FB01/DX-100/27/21 editors feature MIDI merge ENVELOPE 
DRAWING with the mouse and a PATCH RANDOMIZATION feature which can generate new sounds from existing sounds MORE 
EDITORS coming soon 

ALL editors will be loadable from the KEYBOARD CONTROLLED SEQUENCER and will be able to play sequences directly from 
their main screens 

O MATRIX 6. FB01, DX-100/27,21, PCM 70 EDITORS APPLE and C64/128 
These CAGED ARTIST programs feature intuitive editing with fast parameter selection using joystick or cursor keys, multiple sets 
of patches in memory. MIDI merge, and additional sounds on disk 

a SCORING PROGRAMS 
THE COPYIST: A publishing quality score-printing, editing, and 
music transcription program that interfaces with Roger Powell's 
TEXTURE SEQUENCER and Octave Plateaus SEQUENCER 
PLUS Supports HP Laser-Jet*. 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. 

CONVERTAFILE: Converts sequences from Dr. T, Passport, and 
other Commodore sequencing programs into files readable by the 
Music Shop for MIDI or Music Shop programs Includes part 
transposition, assignment of specific MIDI channels to specific 
staves, and more 

fl OTHER C64/128 and APPLE 
Keyboard Controlled Sequencer 
(C128 version reviewed in Oct 
Keyboard) 
Algorithmic Composer' 
(Reviewed in Oct Keyboard) 
Echo Plus’ 

PRODUCTS (’indicates C64/128 only) 
DX Patch Editor/Libranan 
CZ Patch Editor/Librarian’ 
CZ Rider 
(Reviewed in Oct Keyboard) 
JX-8P Editor/Librarian 
DX Patches 

Model T MIDI Interface 
CZ RAM Cartridges w/64 sounds 
Bach Songbook 
(Also available on ST/IBM) 

LIMITED ONLY BY YOUR IMAGINATION! 
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What’s New 

NEWS FLASH 

►Yamaha Introduces Three 
New Products 

As we were going to press, Yamaha intro¬ 
duced three new products in Japan at 
X-Days, Yamaha’s educational conven¬ 
tion. The DX7 IID and DX7 IIFD, en¬ 
hanced replacements for the discontin¬ 
ued DX7, retain full voice compatibility 
with existing DX7s but also include new 
features such as: 11 preset and two user-
definable microtonal scales, enhanced 
master keyboard capabilities and patch 
mapping, true split and dual modes, 64 
on-board voices that can include any 
one of 32 performance memories, two 
real time parameter change sliders, pan¬ 
ning, multiple LFOs, unison mode, and 
in the case of the IIFD, a 1 Megabyte 
floppy disk drive for MIDI data and voice 
storage. A new cartridge holds 64 voices 
and 32 performance memories; old car¬ 
tridges are compatible with use of a sim¬ 
ple adapter. Thanks to 16-bit internal 
technology, instead of the DX7’s 12 bits, 
the sound is clean and free of “grit.” Prices 
have not yet been set. 

The RX5 drum machine features 24 
individually-tunable, editable voices. It 
uses the RAM 4 cartridge (designed for 
the new DX7) to store drum patterns and 
voice editing parameters. The RX5 syncs 
to both MID1/FSK, and accepts song 
pointer. 

Finally, the TX81Z is a low-cost ex¬ 
pander module that’s similar to the FB-01 
(i.e. four operators, extensive multi-tim-
bral capabilities), but allows for front 
panel editing and programming, and in¬ 
cludes a variety of waveforms (not just 
sine waves) for each operator. The 12-bit 
(as opposed to the FB-01’s 8-bit) tech¬ 
nology gives sound quality equal to the 
old DX7. 

Don’t miss next month’s issue with 
Craig Anderton’s complete on-location 
repon from Japan on these and other 
developments. 

ACCESSORIES 

►The SynHance Voice Vault TX Series 
stores voices in a rack-mount, battery 
back-up RAM unit. The TX-192 ($299) 
stores 192 voices, and the TX-512 ($499) 
stores 512 voices. 
Harmony Systems 
P.O. Box 2744 
Norcross, GA 30091 
404/662-8788 

Akai MG14D rack mount recorder and MLH autolocator 

►A plastic, wallet-sized Harmonica Key 
Selector Card (straight harp and cross 
harp in three positions referenced to vari¬ 
ous keys) is available by sending a self¬ 
addressed, stamped envelope to: 
Hohner 
P.O. Box 15035 
Richmond. WA 23227 
804/798-4500 

COMPONENTS 

►The 2016 microphone preamp ($12 
single quantity, $4.50 in thousands) can 
also serve as a low-noise bus summing 
amplifier. Features include 180 pV/root 
Hz noise figure (with 150 Ohm source 
impedance), ±36 Volt operation, and the 
ability to source/sink 50 mA. 
Solid State Micro Technology for Music 
2076B Walsh Avenue 
Santa Clara. CA 95050 
408/727-0917 

PUBLICATIONS 

►The latest version of the Rock Synthe¬ 
sizer Manual ($11.95), by EM author 
Geary Yelton, covers methods of analog 
and digital synthesis, controllers, MIDI, 
sequencers, and programming tech¬ 
niques. 126 pages, softcover. Available in 
music and book stores, or direct (add $1 
p/h) from: 
Rock Tech Publications 
171 W. Putnam Ferry Rd. 
Woodstock. GA 30188 

Otari MX-80 multi-track recorder 

► Entertainment Industry Contracts 
($320) is a four-volume set that covers 
entertainment contracts (books, movies, 
music, TV, and theatre) from the point of 
view of both the business and artistic 
sides of show business. 
Matthew Bender and Co. 
11 Penn Plaza 
New York. NY 10001 
800/223-1940 (Ask for Michele Zeitz 
Director of Advertising) 

RECORDING 

►The ATR-80/24 is a 24-track, 2-inch 
multi-track recorder that accommodates 
14-inch reels. It also includes a 4-bit mic-
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roprocessor and 8-bit D/A convener cir¬ 
cuit to provide seamless punch in/out 
and edits. Other new products include 
the M-600 Series of modular mixers, ES-
50 Synchronizer, CD-501 CD Player, 
and the Porta Two 4-track cassette re¬ 
cording system. 
TASCAM 
7733 Telegraph Rd. 
Montebello. CA 90640 
213/726-0303 

►The MX-80 ($34,950 for 32 tracks, 
$27,950 for 24 tracks) runs at 30/15 or 
15/7.5 ips, uses 2-inch tape, and includes 
HX-Pro"' to optimize bias. The MX-80 
also includes a built-in autolocater with 
three cue point memories, repeat func¬ 

tion, and return to zero. 
Otari Corporation 
2 Davis Drive 
Belmont, CA 94002 
415/592-8311 

►The MG14D rack-mountable recorder 
features 12 audio tracks as well as a sync 
track and internal time control track. The 
matching ML14 autolocator provides 
computer-assisted functions such as 
memory search, multiple event auto 
punch in/out, multiple event playback 
mute, and repeat. 
Akai Professional 
P.O. Box 2344 
Fort Worth, TX 76113 
817/336-5114 

Screen display from Master Tracks PC 

SOFTWARE 

►A new IBM-compatible sequencer, Mas¬ 
ter Tracks PC ($395), supports the MPU-
401 and includes song pointer. A dynam¬ 
ic memory management scheme allows 
re-combining and extracting parts of mu¬ 
sic for use at any point in any piece. 
Passport Designs 
625 Miramontes St., Suite 103 
Half Moon Bay, CA 94019 
415/726-0280 

► Aegis Draw Plus ($259.95) is a comput¬ 
er-aided design package for the Amiga 
computer. It allows up to six independent 
drawings of 256 layers each with a 512K 
Amiga; drawings (which can use up to 16 

colors) may be saved in Amiga’s standard 
IFF file format. 
Aegis Development 
2210 Wilshire Blvd. #277 
Santa Monica, CA 90403 
213/306-0735 

►Sample libraries ($25 per disk, $ 199.95 
for ten-disk set) are available for the Emu¬ 
lator II, Prophet 2000/2002, Ensoniq Mir¬ 
age, and Akai S900. Sound collections 
are available for the ESQ-1 ($24.95, data 
sheets, 40 sounds); DX7/TX7/TX816 
(two sets, 128 sounds per set, $99.95 for 
ROM or $59.95 for disk per set); DX100, 
DX21, DX27 (two sets, 48 sounds per set, 

$24.95 for cassette, data sheets, or disk 
per set); Casio CZ-101,1000,3000,5000, 
CZ-1 (four sets, 40 sounds per set, $ 19.95 
for data sheets or disk per set; two sets 
available in ROM cartridge, $69.95 per 
set); Korg Poly-800/EX-800 (64 sounds, 
$24.95 for cassette or data sheet); and 
Roland Alpha Juno 1.2 (two sets, 64 
sounds per set, $24.95 for data sheets or 
cassette). Demo cassettes for each synth 
or sampler, $5. 
MIDImouse Music 
Box 272 
Rhododendron, OR 97049 
503/622-5451 

►MasterPiece ($475) for the Atari ST and 
Macintosh computers offers dual MIDI 
port capabilities, 32 tracks, 24 sequences, 
MIDI song pointer, controller editing, ran¬ 
domization, and many other features. 
FB01 Design ($129.95) for the Commo¬ 
dore 64/128 is a librarian/editor for Ya¬ 
maha’s FB01. Features include two inde¬ 
pendent banks, on-screen keyboard for 
playing notes, and print screen. Midi¬ 
Tech 64 ($99.95), also for the C-64, is a 
monitor/system-exclusive-librarian pro¬ 
gram, designed specifically for education 
and servicing, that allows the user to view, 
send, receive, manipulate, and save MIDI 
bytes from MIDI instruments and proc¬ 
essors. 
Sonus 
21430 Strathern, Suite H 
Canoga Park, CA 91304 
818/702-0992 

►Transform, a series of software modules 
for the Atari ST, include the Xtrack 
($149.95) sequencer with song pointer 
and unlimited tracks, Xnotes ($199.95) 
music composer/score publisher, and 
Xsyn ($99.95) graphic editor/librarian/ 
automatic patch generator/real time re¬ 
corder for the DX, JX, CZ, and FB01 
series of synthesizers. 
Beam Team 
6100 Adeline St. 
Oakland, CA 94608 
415/658-3208 

►New educational software titles include 
MIDI Jazz Improvisation, Basic Piano 
Theory Software, AppleW orks.™ Manage¬ 
ment Templates, Music Appreciation: A 
Study Guide, and two others. Pri 
range from $39.95 to $99.95. 
Electronic Courseware Systems 
1210 Lancaster Dr. 
Champaign, IL 61821 
217/359-7099 
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THE PERFORMANCE BAR© 

THE PERFORMANCE BAR© 

THE PERFORMANCE BAR© 

THE PERFORMANCE BAR© 
Keyboard session 
players are raving 
about it! 

THE PERFORMANCE BAR© 
A revolutionary new 
controller that frees 
the player to give 
an extraordinarily 
expressive performance 
without taking his hands 
off the keys. No need to 
use pitch and modulation 
wheels!! 

THE PERFORMANCE BAR© 
Allows the performer 
to articulate, without 
restraints, simply by 
moving his wrists to 
control pitch bend, 
modulation & controller 
inputs plus volume, 
as well as unique 
assignable cross-fade 
and stereo panning. 

THE PERFORMANCE BAR© 
Gives the artist full 
real-time control without 
the use of foot pedals 
or breath controllers. 
Write to... 

DORNES RESEARCH GROUP, 
69 Mercer Street, 

New York, NY 10012 
(212)966-5289 

see us at NAMM 

Roland S-50 keyboard sampler 

►The S-50 Keyboard Sampler ($2,895) 
offers 14.4 seconds of sampling at a 30 
kHz clock rate and with 12-bit linear 
quantization. The five-octave, 16-voice 
keyboard allows split or dual modes, and 
up to 16 multi-samples. A 3.5-inch disk 
drive stores sounds, and any standard 
monitor can access the S-50’s integral 
visual editing program. Multi-timbral 
operation is supported for four MIDI 

channels. The S-10 is a lower-cost version 
with eight voices, a four-octave keyboard, 
and fewer features. Everyone who pur¬ 
chases a Roland sampler is also allowed 
unlimited free access to the Roland Sound 
Bank library of sounds at the authorized 
dealer where the sampler was purchased. 

RolandCorp US 
7200 Dominion Circle 
Los Angeles, CA 90040 
213/685-5141 

SYNTHESIZERS 

USRobotics Sportster 1200 budget modem 

TELECOMMUNICATIONS 

►The Sportster modem ($149.95) is a 
low-cost, stand-alone, auto-dial, auto-an¬ 
swer device that operates at 300 or 1200 
Baud and connects to any personal com¬ 
puter that has an RS232C serial interface. 
USRobotics 
8100 N. McCormick Blvd. 
Skokie, IL 60076 
312/982-5010 

OTHER NEWS 

►Contest I: The 1987 Third Coast New 
Music Project is sponsoring a special 
“Works-on-Disk” MIDI contest as part of 
a four-day festival of experimental music 
presentations. The winner will be select¬ 
ed and flown to San Antonio, Texas, for a 
concert presentation on June 12, 1987. 

Contest deadline is March 15, 1987; for 
further information on the contest and 
rules for eligibility, call 512/226-2142. 
The Urban-15 Group 
110 Broadway, Suite 500 
San Antonio, TX 78205 

►Contest II: Korg is supporting the Willie 
Nelson/W-angler Music Invitational, a na¬ 
tional competition to find talented young 
musicians in rock, country, and R&B. 
The talent search is taking place in major 
cities, and announced by that city’s major 
Adult Contemporary format station. Priz¬ 
es include a variety of Korg gear, a person¬ 
al appearance contract with Wrangler, 
and $10,000 cash. For more information 
contact: 
Korg 
89 Frost St. 
Westbury, NY 11590 
516/333-9100 

All prices are suggested retail prices, as 
supplied by the manufacturers. All prices and 
specifications are subject to change without 
notice. Inclusion of product information and 
manufacturers in this magazine does not 
necessarily constitute a recommendation by 
Electronic Musician magazine or its staff; 
we suggest that all mail order purchases be 
C.O.D. Contact manufacturers for further 
information. CH 
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Released and Reviewed 

by Robert Carlberg 

Send records, tapes, CDs, and music videos for 
review to Robert Carlberg, P.O. Box 16211, Seattle, 
WA 98116. And hey, tell ’em you saw it in EM/ 

Bill Nelson, OnABlueWing(Portrait 40146). 
Bill Nelson, ex-guitarist for Be Bop Deluxe, 
dropped out of the pop world in 1978 to 
pursue a more personal vision of music. Since 
then he’s released 15 discs of enigmatic drum-
box/synthesizer/vocal musings, recording at 
home and mostly overdubbing all the pans 
himself. On A Blue Wing, the first newly-re¬ 
corded music in three years, finds him opti¬ 
mistic, extrovened and sharing instrumental 
duties with an unprecedented six accompli¬ 
ces. It would serve him right to have a hit off 
this album. 

Brand X, Xtrax (Passpon 6054). A best-of 
compilation, the first music from this virtuoso 
instrumental rock band to be available on CD. 
Unfortunately the pacing is all off, some of the 
song choices are arguable, the documentation 
is error-ridden, and the package seems de¬ 
signed to capitalize on Phil Collins’s new-
found fame. Sound quality is not appreciably 
improved over the LPs either—but in spite of 
all that, it’s nice to have 66 minutes on digital 
any way we can get ’em. (Also available, minus 
22 minutes, on LP—but why bother?) Now, is 
the title “Extracts,” “X-Tracks," or “Extra-X”? 

Tangerine Dream, Pergamon (Caroline 
1333). In their continuing quest to milk their 
expired contract, Virgin has gotten rights to 
this 1980 live concert in East Berlin, previously 
only available (under the name Quichotte) on 
a difficult-to-locate East German import. His¬ 
torically it’s an interesting set, since it was 
Johannes Schmoelling’s first appearance and 

Robert Carlberg is the national service manager 
for audio Environments Inc., a nation-wide sup¬ 
plier of original-artist music for restaurants and 
fashion stores. His hobbies are electronics and 
music, and particularly electronic music. He was 
co-founder of SYNEX, a newsletter for electronic 
musicians published during the late ’70s. 
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the band works out several themes which 
became Tangram later that year. 

Synchestra, Electric Snowflake (Elfin 105; 
cassette). Synchestra is Ed Van Fleet on DX7, 
ARP 2600, Oberheim, Pro One & guitars with 
John Wilson on percussion, and they’ve got 
about nine tapes out now on their Elfin Music 
label. Van Fleet says he is a “positive kind of 
person,” which is reflected in his beatitudinal 
music—sort of a cross between Don Slepian 
and Tangerine Dream. Arpeggiated modal se¬ 
quences and simple progressions on familiar¬ 
sounding keyboards. Pleasingly pacific. $11 
postpaid from Elfin Music, PO. Box 915, 
Camden, ME 04843. 

Weather Report, This Is This (Columbia 
40280). Zawinul said in his EM interview 
(May, 1986) that he thought this album, the 
last to feature Wayne Shorter, “has more life 
than any of the last five, six albums.” He’s 
right. It's been about that long since an album 
was all ideas instead of mostly filler, and the 
songs quit when they’re over. 

Crossing Point, Listener Friendly (City Pi¬ 
geon 1027). Slick sax-led fusion jazz from a 
quintet of seasoned sessionmen. The band 
could pass for a talk show stageband anyday. 
PO. Box 43135, Upper Montclair, NJ 07043. 

Electronic Music Club of Edmonds Com¬ 
munity College, EMC3. A third compilation 
of students’ works from this very active North¬ 
west program. The Club has added some 
digital keyboards to their studio, and as usual 
the works range from the astonishing (these 
are student works?!) to the “merely” impres¬ 
sive. 20,000 68th Avenue West, Lynnwood 
WA 98036. 

Timothy Andrew Forkes, Puzzles (Elfin STF-
101; cassette). Recording in Ed Van Fleet’s 
studio, Forkes proves the equipment doesn’t 
make the music, the musician does. He 
achieves quite a different feel by frequent key 
changes and more-abstract voicings, though 
each side still is more textures than tunes. $ 11 
postpaid from Elfin Music, PO. Box 915, Cam¬ 
den, ME 04843. 

The Bond Brothers, Give Me Some Skin 
(Aardvark 70006; single). A rock and roll 
dance single performed entirely on synthesiz¬ 
ers and drumbox—with what might be called 
vocals on the A side. Mad Dog Records, 1510 
Petro Lewis Tower, 717 17th Street, Denver, 
CO 80202. 

Bemie Krause, Equator (Nature Company 
1011; cassette). Two long suites (16+ min.) 
combining subtle synthesizer work with na¬ 
ture recordings recorded (mainly by Krause 
himself) in Africa and California. Though not 
prolific (only eight albums in 20 years), Krause 
is easily one of the best. There’s a section on 
side two which combines whalesong, 13 fish 
noises and electronic percussion which must 
be heard to be believed. The Nature Company, 
PO. Box 2310, Berkeley, CA 90213. 

Joe LoCascio, Sleepless (Pausa 7200). Pian-
ist/synthesist LoCascio stayed up nights 
working on his debut album, which also fea¬ 
tures veteran “cool jazz” trumpeter Chet Baker. 
The seven tunes (LoCascio originals) find 
comfortable common ground between pro¬ 
gressive fretless bass/synth jazz of the '80s 
and the languid West Coast Sound of 30 years 
ago, exemplified by Baker, Gerry Mulligan, 
Jimmy Giuffre and others. By being simul¬ 
taneously up-to-the-minute and traditional, 
Sleepless becomes timeless. 

Daniel Emmanuel, Ancient Minimal Medi¬ 
tations (North Star 2004; cassette). Seeking to 
express folkloric trance-music through mod¬ 
em minimalism, Emmanuel sets up root pat¬ 
terns on synthesizer and does light improvisa¬ 
tions over them. Many of the sounds he uses 
are definitely of this century, so the ancient 
connection is more in form than substance. A 
bonus C-30 displays two other sides of this 
multi-faceted performer: electronic rock (side 
A) and Pachelbel, Bach and Mozart transcrip¬ 
tions (side B). PO. Box 4843, Dallas, TX 
75208. 

Conrad Schnitzler, Concert ( 1-86-103). The 
godfather of abstract electronics (see “R&R” 
in the May, 1986 issue) is out again with 
another private release thanks to American 
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Sonus Has a Complete Score 
of MIDI Products 

MIDI Recording & Sequencing Software for the Professional — 
Commodore/Apple: Super Sequencer 64/128 • GlassTracks 
Atari 520/1040 ST/Macintosh: MasterPiece • Super Sequencer • GlassTracks 

Yamaha Software Products— Commodore/Apple: DX-TX 7/216/816 Double 
Banked Programmer Librarian • DX-TX Digital Disks (18 Banks of Sounds) 
• DX-TX Support • DX2I, 27.100 Support • RX11/21 Librarian • FBOI Design 
(Double Banked) IBM PC/XT/AT Compatibles: IBM DX-Design. A Double Banked 
Librarian Programmer for the DX7/216/8I6 (works with MPU40I MIDI Interface 
and compatibles) 

Ultimate MIDI Editing Packages—Commodore 64/128: MIDI Processor 64/128 
• MidiTech 64 

Programs for the Casio Series Synthesizers—Commodore 64/128: Casio 
Programmer Librarian CZI01, 1000, 5000 • Casio Sound Disk 

MIDI Accessories & Hardware Products—Commodore/Apple: MIDI Interface 
• MIDI Interface w/Tape Sync Macintosh: MacFace MIDI Interface 
Commodore Amiga: Amiga MIDI Interface 

Professional MIDI Studio Products— MT70 2 In 8 Out A/B Selectable Thru Box 
• MDM 80 MIDI to FSK Tape Sync • MM90-MIDI Routing with Memory 

See Us At 
CES 

Booth #6056 

SONUS Corp. • 21430 Strathern • Suite H • Canoga Park, CA 91304 
(818) 702-0992 • Telex: 650-297-9928 

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 Unicom, Opcode Systems 
• Consulting, Training, and Live Studio Demos 

JamBox/4! Available NowIJ 

Julian Music Systems 
4345 Fairwood Drive 
Concord, CA 94521 

415/686-4400 
t Authorized Value Added Reseller 
Julian Music Systems is a division of Julian Systems. Inc Music Power Station is a tademark of Julian 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 

Ken Montgomery. Though some of his past 
efforts have been more conceptual than mus¬ 
ical, this one maintains high standards for 
variety and novelty in the use of non-keyboard 
electronics in non-melodic settings. Contact 
Ken for availability at 118 East 4th Street, Box 
11, New York, NY 10003. 

Autumn, Experiments With Environments 
(Micart 8207; cassette). The Micart Group is a 
Belgian cassette label with a couple dozen 
releases out from various combinations of the 
three founders. The sample they sent us is 
electronic rock utilizing drumbox, sequencer 
and string synthesizers. Though the concept 
isn’t unique, the execution is extremely taste¬ 
ful and professional ( 16-track recording). For 
a catalog and pricing, contact Henk Wallays, 
P.O. Box 11, B-9880 Aalter, Belgium. 

Section To, Demo Tape (cassette). Section To 
is G. Richard Weisberg on synthesizers and 
Tom Valdez on guitar, who released a tape last 
year under the name Synaptic Sound. This 
year they’re shopping the new tape around 
looking for a label to release it as an LP, so 
hopefully by the time you read this it’ll be 
“available in a store near you." Digital drums, 
attractive synthesis (sounds like a DX7) and a 
super recording make their intelligent instru¬ 
mental rock a blue-chip investment. 1838 48th 
Avenue, San Francisco, CA 94122. 

Ronna Cohen, Byte the Bullet (cassette). 
Ronna’s debut tape is filled with original per¬ 
cussion, fascinating synthesis and strong well-
turned compositions. Just when you think it’s 
all been done before, a newcomer comes along 
to make it fresh again. $6 from Experimental 
Audio, 2201 Graycliff #2001, Dallas, TX 
75228. 

Editor’s note: We would like to point out that the 
above are Robert Carlberg’s opinions. We don’t 
expect everyone to agree with him—we don’t 
always—and would also like to remind everyone 
that things in print are often just an individual’s 
opinion and like everything else, subject to change 
and even error. CM 
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First Take 

Yamaha RX21L Drum Machine 
($315) ★★★ 
This Latin version of Yamaha’s RX21 drum 
machine provides 16 different Latin Percus¬ 
sion sounds: High and Low Bongos, High 
and Low Timbales, High and Low Agogo, 
Cowbell, Claves, Muted High Conga, Open 
High Conga, Low Conga, Tambourine, High 
and Low Cuica, and Short and Long Whis¬ 
tles. Generally I’m not a fan of Yamaha drum 
sounds, but these are great! (The decay of 
the Low Timbale sample is somewhat trun¬ 
cated, but this is not really noticeable in the 
context of a pattern.) All sounds can be 
played simultaneously, except the Muted/ 
Open High Conga, High/Low Cuica, and 
Short/Long Whistle—only one of each pair 
of these instruments may be played at a 
time. A few sounds can’t be used in the 
same pattern with others: specifically, the 
High and Low Agogo cannot be used with 
the Cowbell and Claves, and the High and 
Low Cuica cannot be used with the Long 
and Short Whistle. Tuning isn’t variable, but 
level and accent are; outputs are pre¬ 
panned in stereo. 

The instrument sounds can be played 
(but not programmed) via MIDI In data, 
and respond to velocity control. The MIDI 
note assignment for each instrument is 
fixed. Fortunately, the note assignments for 
the RX21L are different from those of the 
RX11, RX15 and many other drum ma¬ 
chines, making it easy to use the RX21L as a 
Latin “expander” with an existing drum 
box. For synchronization the RX21L re¬ 
sponds only to MIDI clocks, so you’ll need a 
clock-pulse-to-MIDl converter for pulse¬ 
based setups. 

Total data storage is 50 patterns (one-
measure percussion sequences) and four 
songs (combinations of patterns), with pro¬ 
gramming done in real time or step time. 
Programming is easy, thanks to user-friend¬ 
ly prompts via the LCD. Tempo is global 
and not stored with the patterns or songs. 
Swing and ritardando functions are not 
implemented. Quantization is stored with 
the pattern, but you should back up impor¬ 
tant patterns before you experiment—you 
can’t “undo” quantization once a part is 
quantized. 

For external data storage, the cassette 
interface works easily and reliably; and Sys¬ 
tem Exclusive commands allow patterns to 
be saved/loaded via MIDI (assuming you 
have a computer, sequencer, or other de¬ 
vice with the appropriate software). 

My only quibbles involve the non-back-
lit LCD (it can be difficult to read under 
low-light conditions) and the absence of a 
factory program tape—Yamaha expects you 
to save your new machine’s memory con-

First Take is just that—people’s first im¬ pressions of some of the latest products. 
Ratings are provided by each reviewer 

according to the following standards: 

★★★★★ The cream of the crop—offers 
exceptional value or vision 

★★★★ Very good product with few, if 
any, flaws 

★★★ Solid, workmanlike product but 
not particularly exciting 

•irk Below-average for its field; often 
flawed in some way 

k Has serious problems—try before 
you buy! 

We would like to remind you that these 
are opinions, not gospel, and as always, EM is 
a communications medium and we welcome 
opposing viewpoints. 

tents to cassette before you begin experi¬ 
menting. Let’s hope your 21L doesn’t arrive 
with its memory wiped! 

If you’re looking for a sophisticated 
drum machine, the RX21L may not inspire 
you. But as a Latin Percussion add-on to an 
existing drum machine or percussion set¬ 
up, it’s exceptional. Five stars for the 
sounds; three stars overall. 

—Alan Gary Campbell 

Yamaha 
6600 Orangethorpe Ave. 
Buena Park, CA 90620 
714/522-9011 

Deep Magic DW 8000 Patch Software 
($59.95) ★★★★ 
Programming the Korg DW 8000 synthe¬ 
sizer is not difficult. However, even the 
programming purists amongst us eventually 
run into “patchbuilder’s block.” The last 
thing you may want to think about is load¬ 
ing in some pre-programmed sounds, but 
these just may be the key to inspiration. 

Deep Magic’s very useful set of 320 
patches is divided into six groups, all stored 
on one data cassette with instructions that 
will neither intimidate the uninitiated nor 
bore the programming pro. (I found their 
notes on transferring data between cassette 
and synth to be more thorough than the 
Korg owner’s manual.) There are some tips 
on how best to play certain patches, but 
none on adjusting the parameters to achieve 
effects other than those the patch itself would 
dictate (i.e. raising and lowering the noise 
level to simulate breath on a flute or numpet 
patch). 

Regarding the patches themselves, 1 
thought there was some repetition within 
certain voice families, but that can be ex¬ 

pected when you approach a synthesizer’s 
sound barrier. Many of the patches demon¬ 
strated the strong points of the DW 8000, 
including some very nice digital delay ef¬ 
fects that became the main source of the 
patch. Because of this, one should hear 
these patches in stereo for the full effect. 

Thp sets are divided into Industry 
Standards, Sound Logic, Celestial Timbres, 
Japan/ China/Africa, Sequencer/Arpeggia-
tor, and India/Nashville. The first two 
groups give the Top 40 musician a good 
base of working sounds, including a few 
fun sound effects. The piano, brass and 
organ patches cover the full tonal range. I 
would have liked more string patches, but 
eight is probably enough for most players. 
The Sequencer/Arpeggiator group is also 
useful for Top 40/dance material, and has 
the European techno-pop player in mind. 
My personal favorites were Celestial Tim¬ 
bres andJapan/China/Africa. As the names 
indicate, these patches are wonderful for 
doing New Age and spacey stuff, with a 
great combination of atmospheric and light 
percussive sounds. Some of these patches 
invite you to explore new playing tech¬ 
niques by virtue of their release and after¬ 
touch settings. 

The package includes data sheets that 
show the numerical value settings for each 
program’s parameters. This is useful for 
manually entering patches if you are putting 
together a custom patch bank. With the 
best of the Deep Magic patches, plus your 
own personal programs, you may see a side 
of your DW 8000 that wasn’t there before. 

The Deep Magic library can add to or 
possibly replace your factory patches, espe¬ 
cially if you haven’t ventured beyond Korg’s 
sounds. But to me the real beauty of this 
package is how it inspired me to go further 
with my own programming. 

— Randy Alberts 

Deep Magic Music 
217 E. 85th S„ Suite 298 
New Mork. NY 10028 
212/534-0728 

Sonus Casio Programmer/Librarian 
($129.95) ★★★★ 
The Casio Programmer/Librarian, for the 
Commodore-64 and Syntech/Passport/Ya-
maha/Sequential 242 interface, is an ex¬ 
tremely solid and professional—though 
perhaps unspectacular—program for the 
Casio CZ series of synths. There are three 
major menus (main, disk, and edit), each of 
which has several levels. Level I is the de¬ 
fault level; pressing Shift accesses level II; 
Control accesses level Ill; and Shift-plus-
Control accesses level IV. A label across the 
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UnimiimSI SDLÜTIDN 
FILM VIDEO SCORING 
SOUND DESIGN 
SMPTE, MIDI, 
SCSI CONTROL 
HARD DISK RECORDING 
USER FRIENDLY 

(312) 446-4263 

■ Miami 
Limelite Video 
(305) 593-6969 

■ San Francisco 
AIC 
(415) 686-6493 

THE COMPANY 
BEHIND YOUR 
SUCCESS 

Australia 
Fairlight Instruments, Pty Ltd-
102) 331-6333 

Canada 
Computer Music International 
(416) 964-1885 

U.K. 
Syco Systems, Ltd. 
(01) 724-2451 



• Computer Music Systems 
• Midi Software & interfaces 

For? Music Printing • Recording 
Production • Composition 

• Instruction • 
Midi Synthesizers • Midi Guitars 

• weekly Seminars & Demos 
• Customer Support 

FOR A FREE CATALOGUE, 
CALL, WRITE OR VISIT 

AIUSICAHQN 
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EASY CZ BOOK -
With 350 sounds 
included to please 
everyone (synth, 
sound effects, 
orch, etc.) Learn 
to program the CZ 
for only.$19.95 

MORE FOR THE CZ 
EZ-CZ™ A 64 Voice, 
Switch Selectable 
Cartridge for the CZ 
Series with: 1) Four 
Switch positions 2) 
Has easy to replace 
AAA Batteries 3) 
Increase the Casio 
memory up to 400% 
CZ-101 to 96 Voices 
ONLY.$45.95 

5 for $199 
With 64 sounds $66 
1*2 MIDI Splitter $20 
MIDI Extender $10 

ORDER FROM-
(201)838-9027 

MicFFrf 
DiSmiBUTlNG INC 
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bottom of the screen shows the various 
options in each level, and functions are 
selected within each level by the four func¬ 
tion keys. If this sounds similar to the pro¬ 
tocol on the Sonus SuperSequencer or Syn-
tech Studio series, that’s because the au¬ 
thors for all programs are the same—Tim 
Ryan and Marshall Otwell. They know a 
good thing when they program one, be¬ 
cause the Programmer/Librarian is extreme¬ 
ly easy to use. If you can’t remember where 
a function resides, it’s easy to step through 
the various levels and find what you’re look¬ 
ing for in seconds. 

You can load two “cartridges” (set of 16 
patches) into the Librarian at once, and 
mix and match patches—or call up single 
patches and move them around. When 
editing, the patch to be edited is trans¬ 
ferred into a buffer. You can’t see all param¬ 
eters on one screen; there is a separate 
screen for each of the CZ voice “lines.” 
Since the second screen is only a press of 
the space bar away, this isn’t a problem. 

In addition to the standard functions, 
there are hidden functions (as listed on a 
plasticized “cheat sheet”) for both the main 
and edit menus that provide more esoteric 
features (e.g., copy the sound in the buffer 
to all 16 cartridge locations, send test tones 
to the CZ in one of three octaves, print hard 
copy of the screen, and so on). My one 
complaint about the editor is that once 
you’ve moved the cursor to a parameter to 
be changed, you can’t just type in the value— 
you have to hold a function key to incre¬ 
ment the value one digit at a time, or hit 
shift and the same function key to decre¬ 
ment. Hitting the “+” or keys lets you 
jump ten digits at a time, but I would prefer 
tojust type in numbers and be done with it. 

Despite the use of a C-64, the program 
is not slow. Banks can be loaded from disk 
in about 25 seconds from start to finish 
(including prompts and such)—not bad. 
Banks can be transferred to the CZ in about 
three seconds. 

The Casio Programmer/Librarian doesn’t 
do random patch generation, give graphic 
envelope displays, re-calculate total envelope 
time if you change a parameter, include free 
patches, or display envelope parameters in 
milliseconds instead of Arbitrary Casio Time 
Units. Also, at $129.95 you’re paying close to 
half the price of a CZ-101 for the program 
alone. For these reasons, 1 strongly consid¬ 
ered giving the program three stars instead 
of four. But the thing is easy to use, bug-free, 
well-documented, and frankly, it’s the pro¬ 
gram I reach for when using the C-64 to 
program a CZ. It may not be the ultimate 
CZ patcher—we’ll look at some Atari and 
Mac stuff in an upcoming issue—but it’s 
unpretentious and gets to the core of what’s 

important when programming a CZ. 
—Craig Anderton 

Sonus Casio Digital Disk ($75) ★★★★★ 
I’ve been listening to a lot of CZ patches 
lately. My general impression is that the 
imitative voices don’t stack up so well next 
to analog synths or some DX-series stuff, 
but what the CZ does provide is its own 
unique sonic world. Of course, you do run 
out of possibilities eventually—this hap¬ 
pens with any synthesizer—but within that 
context, there are many interesting effects 
to be found in the CZ. 

The Sonus disk, programmed by G. 
Beall, contains 160 patches arranged as ten 
banks. Banks are not arranged according to 
any obvious plan, although some are heav¬ 
ier on a particular element (brass, strings, 
special effects) than others. Bank A has 
some good leads and several forceful sounds 
(good for rock). Bank B shows off some 
truly superb brass, although the strings and 
cellos are kind of weak. Bank C is another 
strong bank with lots of synth sounds. Bank 
D seemed like Mr. Beall was running out of 
steam—the flutes are anemic, although 
there are some nice FX and struck/plucked 
sounds. Bank E returns to form with some 
excellent examples of those famous CZ 
plucked sounds, and Bank F is sort of like 
the “Silly Screen” in Marble Madness—it 
contains mostly exaggerated and unusual 
patches. Bank G has a dose of both strong 
and delicate plucked sounds. Bank H has 
lots of special effects that I actually like 
(think 1’11 duck into the Programmer/Librar-
ian’s edit menu and learn a few new CZ 
programming techniques). Bank I seems to 
be the basses and bells bank; it has several 
New Age-type sounds you can throw be¬ 
hind melody lines. In Bank J we finally hit 
some good strings, plus some monster bass 
sounds that could inspire the first heavy 
metal CZ bass player. 

What deserves five stars, in my mind, is 
that the disk provides a truly comprehen¬ 
sive repertoire of quality patches instead of 
a few absolute knockouts padded by “filler” 
patches (which often is the case with patch 
collections). You will need to do some edit¬ 
ing to optimize sounds; you’ll probably find 
the oft-used vibrato as annoying as 1 do and 
want to turn it down, and there is a bit too 
much release on some patches, which 
makes life difficult when pitch-bending 
lead lines. Still, the sheer number of highly 
useful patches in this collection make it 
especially recommended for the novice CZ 
player who wants to get into programming. 
While these patches work well by them¬ 
selves, more importantly, they also provide 
an excellent point of departure. 

—Craig Anderton 
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0-120 in 3.6 seconds 

If you’re interested in a high-performance synth, it’s time to test drive an Ensoniq 
ESQ-1 Digital Wave Synthesizer. It puts 120 sounds at your fingertips as fast as you 
can switch it on and plug in a cartridge. But that’s only the beginning. 
In addition to standard synthesizer waveforms, the ESQ-1 features complex multi¬ 
sampled waves for a total of 32 waveforms on board. Each of the ESQ-l’s 8 voices 
uses 3 digital oscillators with the ability to assign a different waveform to each 
oscillator. That’s thousands of distinct sonic possibilities. 
The ESQ-1 is simple to program because it lets you see what's really going on inside. 
Its 80-character lighted display shows ten programs or parameters simultaneously. 
So you’ll spend less time writing down numbers and more time laying down music. 
A built-in 8-track polyphonic sequencer makes the ESQ-1 an ideal MIDI studio. 
Each track can play internal voices, external MIDI instruments, or a combination of 
both. And each track can be assigned a separate program and MIDI channel. Like 
any good studio, the ESQ-1 can auto-correct timing, auto-locate passages and balance 
individual tracks during mixdown. 
You can build songs made up of 30 different sequences and store them internally, 
externally on tape or on 3.5" diskettes using the Mirage Sampling Keyboard or 
Multi-Sampler. 
If controlling other MIDI instruments is on your list of priorities, the ESQ-1 puts you 
in the driver’s seat. It supports poly, omni and mono modes along with Ensoniq’s 
multi and overflow modes that extend the MIDI capability of the ESQ-1 far beyond 
ordinary synths. You won’t ever have to leave the comfort of its 61-note weighted, 
velocity sensitive keyboard to play any MIDI instrument in your setup. 
Comparable high performance digital waveform synthesizers and MIDI sequencers 
can easily exceed the legal limits of your cash on hand. But the good news is that the 
ESQ-1 comes from Ensoniq—at a sane price of just $1395. For a glimpse of 
technology that’s earned the name “advanced”, put an ESQ-1 through its paces at 
your authorized Ensoniq dealer today. 

Synthesizer 
8 voice polyphonic and polytlmbral 

32 synthesized and sampled 

waveforms 

40 internal. 80 cartridge programs 

80-character lighted display 

Each voice features: 

3 digital oscillators 

3 multl-wavelorm LFO's 

4 pole analog inters 

15 routable modulation sources 

4 complex envelope generators 

Sequencer 
8 polyphonic tracks 

Auto-correct, auto-locate. step edit 

Internal storage—2400 notes 

Expandable to 10.000 notes 

MIDI 
Poly. omni, multi and mono modes 

MIDI Overflow Mode for slaving units 

8 simultaneous polyphonic channels 

MIDI remote programming 

MIDI guitar controller compatible 

Although you should always lasten your seat belt when playing the ESQ-1, you don't have to wear a helmet or obey the 55mph 
speed limit. ESQ-1 and Mirage are trademarks ol ENSONIQ Corp. 

ensoniol 
ENSONIQ Corp. 263 Great Valley Parkway, Malvern. PA W355 □ Canada 6969 Trans Canada Hwy, Suite 123. St. Laurent. Que. H4T 1V8 □ ENSONIQ Europe. 65 Ave de 
Stalingrad. 1OOO Brussels □ Japan Sakata Shokai. Ltd, Mnami Mor machi - Chu-0 Building. 6-2 Higashi-Tenma. 2-Chome. Kita-Ku. Osaka. 530 



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 

Payment enclosed S. Mail to: 

Wenger Corp. 

555 Park Drive, Dept. E2 

Phone 

Signature Expiration date 

Please send me_copies of Coda at $4.00 each. 

Name_ 

□ American Express 

Card No. 

□ check □ money order 

□ Visa □ Mastercard 

Owatonna, MN 55060 

Coda 

Address 

City_State Zip 

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 

musicians 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 

1-800-843-1337. 

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



Sonus 
21430 Strathem, Suite H 
Canoga Park, CA 91304 
818/702-0992 

Synthetic Productions Casio RAM 
Cartridges with Programs ($69.95) 

Cartridge 1 (64 patches. Volumes I 
and II) ★★★ 

Cartridge 2 (64 patches, Volumes III 
and IV) ★★★★★ 

These RAM cartridges for CZ-series instru¬ 
ments hold 64 patches (four banks, consid¬ 
ered as two volumes of two banks per vol¬ 
ume) and come with voices programmed 
by Andrew Schlesinger. Each bank is se¬ 
lected by appropriately toggling two DIP 
switches located on the top of the cartridge. 
The cartridges seem mechanically sturdy, 
and include a battery for back-up. The big 
advantage to distributing patches on car¬ 
tridge, of course, is that if you don’t like 
some of the sounds you can always use the 
cartridge to store your own. 

It’s obvious that much time was spent 
on programming both cartridges. Cartridge 
1 has some standout patches (good strings, 
in particular), and contains a wide variety 
of imitative voices. However, given my feel¬ 
ing (prejudice?) that imitative voices are 
what the CZ does least convincingly, it’s 
probably not too surprising that many of 
these sounds, while workmanlike and of 
good quality, didn’t necessarily excite me. 
Cartridge 2, however, is another matter alto¬ 
gether. Some of the voices (sound effects in 
particular) really stretch the CZ’s capabili¬ 
ties and show off some interesting program¬ 
ming techniques. Also, many of the plucked 
strings, metallic sounds, and leads are ex¬ 
ceptional. If 1 owned a jingle studio and 
wanted something I could just plug into a 
CZ and cover 80% of my needs without 
much additional tweaking, this cartridge 
would be my choice, especially since load¬ 
ing a cartridge into the CZ is easier than 
loading programs from disk into a comput¬ 
er and transferring them to the CZ. Howev¬ 
er, for the gigging rock musician who wants 
mostly stock sounds, Cartridge 1 would 
probably be a better option. 

If you’re in the market for a RAM car¬ 
tridge, consider spending the extra few 
bucks required to get one with some pro 
voices already programmed in. These car¬ 
tridges, especially Cartridge 2, are as good a 
place to start as any. —Craig Anderton 

Synthetic Productions 
545 West End Ave. 
New York. NY 10024 
212/787-3544 ER 

The other side of midi. 
ujiqi 

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 
suidas oi 

LD SYSTEMS, INC. 
467 W 38TH. HOUSTON. TEXAS 77018 
(713) 695-9400 

Professional Sound and Lighting 
Sales • Services • Rentals 

Dial 914-724-4006 and join MusicNet™! 

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, 
3new sounds, and contact many manufacturers directly. Find out 
what’s new with your favorite synth or computer. 

• MUSICSOFT™ UTILITIES Librarians and Editors on-line • TECHNICAL HOTLINE 
• COMPUSHOP™ Computers and Hardware All Brànds • USER'S FORUMS 
• SYNTHPATCH Download new sounds • KEYBOARDS AND MIDI SOFTWARE 
• SPECS ON PRODUCTS 

Access now available through TELENET 

Write: 
MusicNet 
P.O. Box 274 
Beekman, N.Y. 12570 
914-724-3668 (voice) 

Rates: $50 per year 
3 free hours 
$ 5 per hour 

Toll Free# available 
914-724-4006 (data) 
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Put those Atari ST MIDI ports to use 
with this useful, and simple, data storage 
program. 

A Practical MIDI 
Application for the Atari ST 
by Thomas Beutel_ 

The Atari ST has been attracting the 
attention of many electronic musi¬ 
cians; not just because of its low 

price and Macintosh-like features, but 
more particularly, because of its built-in 
MIDI ports. 

Programming a MIDI application on 
the ST is relatively easy. Most ST program¬ 
ming languages have a command that 
accesses the MIDI ports, and the ST oper¬ 
ating system includes MIDI access utili¬ 
ties so it’s not even too difficult to write 
MIDI routines in assembly language. 

GrooveStore is a BASIC program for 
the Atari ST that saves and loads rhythm 
patterns for the Roland TR-707 drum 
machine. We’re presenting it here both 
as an immediately useable TR-707 library 
and as a model to provide some BASIC 
ST tips for those of you who want to start 
writing your own MIDI programs on the 
ST. Look over Groovestore and the tips 
below, and you’ll be on your way to writ¬ 
ing applications for any MIDI device. 

Down To Basic 
Interactive BASIC is a great tool for learn¬ 
ing the ins and outs of a new system. 
Being able to type in a short program, run 
it immediately, and then examine varia¬ 
bles or peek into memory is a lot better 
than waiting for a program to compile 
and then finding out that it doesn’t work 
yet. ST’s menu driven BASIC has a good 

Thomas Beutel became interested in elec¬ 
tronic music while in high school and cur¬ 
rently works as an IC product engineer in 
Silicon Valley. His MIDI studio consists of a 
Yamaha CX5M, Roland TR-707, Casio CZ-
101, and Atari 520ST. Beutel is interested in 
readerfeedback and can be reached through 
CompuServe (number 76367,433). 

set of debugging commands: TRACEON, 
TRACEOFF, ON ERR, and Break points, 
and even allows you to follow the activity 
of variables while the program executes. 

Of course, what you gain in ease of 
use and interactivity, you lose in speed. 
ST BASIC is an interpreted language. That 
is, it is not direcdy convened to machine 
code, but analyzed and executed, line by 
line, by an interpreter at run time. So not 
only do you lose speed with BASIC, but 
real time MIDI applications in BASIC are 
next to impossible. Real time stuff re¬ 
quires a compiler that will conven your 

program to lightning-fast machine code. 
Compilers are available for Pascal, C, and 
even BASIC (although they may not be 
compatible with ST BASIC). 

Although real time MIDI applications 
such as sequencers have timing require¬ 
ments that ST BASIC can’t meet, the lan¬ 
guage is great for an application that uses 
a computer’s power to store and catalog 
preset or pattern data from one, or even 
several, MIDI instruments. Study the MIDI 
implementation chart that comes with 
an instrument to learn how it communi¬ 
cates with a computer. 

The Tr 707 
Though the Roland TR-707 can store pat¬ 
terns on standard tape cassettes, with 

GrooveStore the computer allows select¬ 
ing a pattern without having to search for 
it on tape. The TR-707 communicates 
over the MIDI interface by use of special 
commands. It will respond to computer 
requests for data, or notifications that the 
computer is about to send data. The TR-
707 responds by acknowledging the re¬ 
quest or by sending an error message. 

In addition to the usual MIDI imple¬ 
mentation chart, Roland includes a com¬ 
plete description of pattern transfer via 
MIDI. All requests for data and the asso¬ 
ciated handshaking are performed with 
system exclusive commands. These com¬ 
mands are only understood by the TR-
707, so you don’t have to worry about 
confusing other MIDI machines that hap¬ 
pen to be connected. The TR-707 has 
eight data transfer commands. Each starts 
with decimal value 240, telling everything 
that system exclusive data is starting. The 
next value, 65, is the code for Roland 
machines, so only Roland machines will 
pay attention to these commands. The 
next is an operation code defined by 
Roland that specifies what operation is 
about to take place. Then, more data 
follows, and/or the command ends with 
value 247 which tells everything that sys¬ 
tem exclusive mode has ended. 

For an example of a typical MIDI 
conversation between the TR-707 and 
the computer, let’s look at the command 
sequence that sends pattern data from 
the TR-707 to the computer. The com¬ 
puter first sends a ‘Request File’ com¬ 
mand, telling the TR-707 that it wants the 
current patterns. The TR-707 responds 
with either a ‘Rejection’ if there was an 
error in transmission, or it sends the first 
block of data, consisting of 512 bytes plus 
a checksum. The TR-707 sends a ‘Con¬ 
tinue’ command, telling the computer 
that there is more. Then the computer 
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responds with an ‘Acknowledge’ and 
more data is sent by the TR-707. The 
'Data, Continue, Acknowledge’ sequence 
is repeated for a total of 15 times, with the 
exception that the last data is followed by 
an ‘End of File’ command. The computer 
acknowledges and the TR-707 returns to 
its normal state. 

1 must commend Roland on the com¬ 
pleteness of the manual that comes with 
the TR-707. It clearly describes the proc¬ 
ess of transferring data, and I had no 
problems implementing it. 1 wish more 
companies would include such informa¬ 
tion in their manuals, as it allows sophis¬ 
ticated users to make a more informed 

purchasing decision. 

The Program 
The routine that actually receives and 
sends data is the easiest pan of this pro¬ 
gram to write. The IN and OUT com¬ 
mands send to, and receive from, a vari¬ 
ety of pons, including MIDI, which is 

10 Rem TR-707 MIDI Rhythm Pattern 
Loader by Thomas Beutel 

20 clear : fullw 2 : clearw 2 : 
defint a-z 

30 rem Initialize midi 
40 gosub 4000 
50 dim midi(7700) : midi(0)=0 : 

fileadr# = varptr(midi(0))-l 
60 rem Clear midi buffer 
70 if inp(-3) <> 0 then junk = 

inp(3) : goto 70 
80 print 
90 print " (L)oad a pattern to 

TR-707" 
100 print " (S)ave a pattern from 

TR-707" 
110 print " (Q)uit" 
120 print 
130 input " Enter L, S, or Q";a$ 
140 if a$="L" or a$="l" then goto 1000 
150 if a$="S" or a$="s" then goto 2000 
160 if a$="Q" or a$="q" then goto 5000 
170 goto 80 
1000 rem Load a file to TR-707 
1010 input " Name of rhythm pattern"; 

f ilename$ 
1020 if len(filename$)>8 then print 

"Name must be 8 chars, or less" : 
goto 1010 

1030 filename$ = filenames + ".TR7" 
1040 print " Loading" 
1050 bload fi lenameS, fileadr# 
1060 print " Sending"; 
1070 rem Want to send a file 
1080 out 3,240 : out 3,65 : out 3,80 : 
out 3,247 

1090 index = 7695 : count = 4 : 
gosub 3000 

1100 if midi(index - 1) <> 81 then 
print " error." : goto 60 

1110 for k = 0 to 14 
1120 rem Data 
1130 out 3,240 : out 3,65 : out 3,82 : 

out 3,2 
1140 print 
1150 j = k * 513 
1160 out 3,64+k 
1170 for i = 0 to 512 
1180 out 3, midi(i+j) 
1190 next i 
1200 rem Continue or EOF 
1210 out 3,247 : out 3,240 : out 3,65 
1220 if k < 14 then out 3,84 else 
out 3,85 

1230 out 3,247 
1240 index = 7695 : count = 4 : 
gosub 3000 

1250 if midi(index 1) 083 then 
print “ error" : goto 60 

1260 next k 
1270 print 
1280 goto 60 
2000 rem Save a file from TR-707 
2010 rem Request a file 
2020 out 3,240 : out 3,65 : out 3,81 : 

out 3,247 
2030 index ~ 1 : print " Receiving"; 
2040 count = 3 : gosub 3000 
2050 if midi(index) <> 82 then print 

" error" : goto 60 
2060 count = 2 : gosub 3000 
2070 index = 513*(midi(index)-64)-1 
2080 print 
2090 count =518 : gosub 3000 
2100 if midi(index - 1) =85 then 

goto 2140 
2110 rem Acknowledge 
2120 out 3,240 : out 3,65 : out 3,83 : 

out 3,247 
2130 goto 2040 
2140 rem Acknowledge 
2150 out 3,240 : out 3,65 : out 3,83 : 

out 3,247 
2160 print 
2170 input " Name of rhythm pattern"; 

filenames 
2180 if len(filenames)>8 then print 

"Name must be 8 chars, or less" : 
goto 2170 

2190 filenames = filenames + ".TR7" 
2200 print " Saving" 
2210 bsave filenames,fileadr#,15400 
2220 goto 60 
3000 rem Read input 
3010 for i = 1 to count 
3020 if inp(-3) = 0 then goto 3020 
3030 index = index + 1 
3040 midi(index) = inp(3) + 256 
3050 next i 
3060 return 
4000 rem Adjust midi input buffer 

to 530 bytes 
4010 dim buf(265) : bufadr# = 

varptr(buf(0)) : midbuf# = &ha00 
4020 poke midbuf#, bufadr# : poke 
&hA04, 530 

4030 return 
5000 end 
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MICRO 
MUSK 
THE MUSICIAN'S 

COMPUTER CONNECTION. 
Our business is helping you design 
your ideal Computer MIDI System. 
We carry all mqjor brands of music 
software and the computers that 
make them work. 

We’re experienced with IBM® 
and IBM® compatibles as well as 
Compaq,® Apple,® AT&T,® Com¬ 
modore® and Atari® So out-
packaged systems are tailored to 
your music and your budget. 

PERSONAL COMPUTERS 
From IBM,® Apple,® Atari® Com¬ 
paq® and Commodore® 

MUSIC SOFTWARE 
BACCHUS(Voice Manager, Quick 

Editor) 
DIGIDESIGN(Sound Designer) 
DIGITAL MUSIC SERVICES(DX-Pro) 
DR. T’s(Music Sequencer, 

Algorhythmic Composer) 
KEY CL1QUE(SYS/EX) 
MARK OF THE UNICORN(Perform-

er, Pro. Composer) 
JIM MILLER(Personal Composer) 
MAGNETIC MUSIC(Texture I,II) 
MIMETICS(Soundscape, Digitizer) 
MUSICWt)RKS(Megatrack XL) 
( ICTAVE PLATEAU(Sequencer 

Plus) 
OPCODE(Midimac Series) 
PASSPORT(MasteiTracks) 
ROLAND(MPS, Zanadu, MPU-401) 
SONUS(Super Sequencer 128) 
SYNTECH(Studio 1,2,48-Track PC) 
SYSTEMS DESIGN ASSOCIATES 

(Pro Midi System) 

MICRO MUSIC 
CALL (404)454-9646 
ASK TOLL FREE OPERATOR 

FOR MICRO MUSIC 
We have all the Accessories you need 
including Interfaces, 
Switches. 
(404)454-8059 for 
MIDI Bulletin 
Board, or write: 

Jabíes and 
Micro Music 
210-C Marray 
Drive, Atlanta 
Georgia 30341 
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defined as port 3. To send a system exclu¬ 
sive code, type ‘OUT 3,240.’ To receive 
MIDI data, first chert the status of the 
input port by using a negative port value 
with the ‘IN’ command. If llN(-3)’ is not 
zero, then there is MIDI data waiting in 
the input buffer. Then by letting a varia¬ 
ble equal ’IN(3),’ the variable will contain 
one MIDI value. An example of MIDI in¬ 
put can be seen in program line 3040. 
Notice that the value 256 is added to the 
input byte before it is stored in an array 
called ’midi().’ This adjustment is neces¬ 
sary because inputs ro the MIDI ports are 
received internally as negative values. 

There are two main sections to 
GrooveStore, one starting at line 1000 
that loads patterns and one starting at 
line 2000 that saves them to disk. A MIDI 
input subroutine at 3000 is called by the 
main sections and be rest of the pro¬ 
gram consists of initialization and getting 
user input. 

The program starts at line 20 by clear¬ 
ing the screen and clearing and defining 
the variables as integers—clean slate 
time. Line 40 calls the subroutine at 4000 
to expand the internal MIDI buffer from 
128 to 530 bytes. The next lines create 
the array: ’midi()’ to store the rhythm 
pattern and store its memory address for 
use by BSAVE and BLOAD. The program 
clears the MIDI buffer and asks you for an 
option. 

LOADING 
The program jumps to 1000, asks for a 
pattern name and checks its length. This 
name plus ‘.TR7’ form the name on the 
disk. After BLOAD loads the pattern to 
the ‘midiO’ array, and OUT commands at 
1000 tell the TR-707 the program is ready 
to send the pattern. While waiting for a 
response, subroutine 3000 checks the 
status of the input port, and places a 
specified number of input bytes into the 
‘midiO’ array. Since the array is mostly 
occupied by a pattern, the input is put at 
the end of the array. Line 1090 sets the 
array index to 7695 and the count to 4, 
then calls the input routine at 3000. 

After four bytes are received, the in¬ 
put routine returns with the array index 
pointing to the last byte. GrooveStore 
looks for a response to its request to send; 
if the next to last byte received was 81, 
everything was ok. The TR-707 now ex¬ 
pects the pattern data to be sent. 

Pattern data is sent by a loop at 1110. 
1130 sends MIDI bytes telling the TR-707 
that data is coming. Then 1160 sends a 

block number from 64 to 78 and 512 
bytes of pattern data and a checksum 
that come straight from the array, exactly 
as they were received. The program does 
not actually check the checksum, so you 
may want to add this function. 1210 tells 
the TR-707 whether more data is coming 
and 1250 makes sure everything was cor¬ 
rectly received. 

The save routine is essentially the 
same as loading. 

Basic Tricks and Tips 
Although the program was easy to write, I 
had to resort to a few tricks to get it to 
work properly. 

When 1 first wrote the program, I 
discovered it would only receive 128 
bytes of MIDI data and lose anything over 
that amount. The TR-707 sends pattern 
data in 512 byte chunks. Since BASIC is 
interrupt-driven, it almost stops during 
this communication and can’t empty the 
MIDI buffer fast enough. However, the 
buffer can be made larger and placed 
anywhere in memory if you DIMension 
an array to find its address. Assign that 
address to the MIDI buffer by POKEing 
the address to a system table at location 
«SxhaOO and POKE the buffer length (530 
in this case) to location &ha04. This 
table contains more information about 
the MIDI buffer and other buffers, but this 
is all you need to know to make it work. 

Another trick helped speed up the 
disk process. The typical way to SAVE 
arrays in BASIC is to print each array 
element one-by-one to the disk, but a 
SAVE took over 2.5 minutes. To solve this, 
I used BSAVE which writes the array di¬ 
rectly to disk as binary data. Saving an 
array of 15400 bytes takes only 20 sec¬ 
onds. This works for BLOAD as well. 

Using this program with the TR-707 
is simple, but remember that communi¬ 
cation is two way, so hook up both cables 
to the TR-707 and the ST. Set the TR-707 
in MIDI sync mode and when its LEDs 
turn off during communication, that’s 
good. If they don’t come back on soon, 
that’s bad and you’ll have to reset the unit 
by turning it off and on. 

So there it is, a complete MIDI appli¬ 
cation ready to run on the Atari ST. Of 
course, this is only a starting point for 
writing more powerful applications for 
the ST. You could eventually add menus 
and dialog boxes or combine several pro¬ 
grams into one. The fewer buttons be¬ 
tween you and your music, the better. 

EH 
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^^Aore ouf o[ midi. 
Axxess Unlimited's Mapper dramatically expands 

the performance capabilities of any midi instrument, 
no matter how sophisticated. Guaranteed. 

The Mapper gets its name from the latest 
development in midi technology: midi mapping. Maps 
are electronic templates that redefine midi codes to 
perform tasks never before possible. And the 
Mapper is the only device that takes full advantage 
of midi mapping. Here are just a few of the basic 
functions of just one single Map: 
Note and Channel Reassignment 

Any key or drum pad can be mapped to play any 
note or notes. Each note can be sent on its own 
combination of channels. Which means that you can 
have any number of layers and overlapping splits. 

Performance Setup 
The Mapper can send any midi messages on any 

channel at your command. That includes patch 
changes, control presets, and exclusive commands. 

Example 

MASTER PATCH 
SELECTION 

SIMULTANEOUS 
POSSIBILITIES 

Select, then edit, 
patch 10 on channel 9 

Select patch 38 on 
master keyboard 

Set pitch range on 
channel 5 to a fifth 

Set volumes 
for all channels 

Set midi controlled 
lighting board 

Switch Redefinition 
Midi switches, such as the sustain pedal, can be 

assigned to any selected channels, or redefined to be 
any midi message. Notes can be used as switches. 

SIMULTANEOUS 
POSSIBILITIES 

Change volume on 
channel 6 

Set midi effects 

Change program on 
channel 2, until pedal 
is lifted 

Change harmonization 

Cross Modulation 
A master control (mod wheel, pitch wheel, after 

touch, breath, foot modulator...) can affect each of 
its several slave controls in dozens of ways. Master 
controls can also be used to change exclusive 
parameters. 

Example SIMULTANEOUS 
POSSIBILITIES 

Reverse pitch 
channel 8 

Increase volume 
channel 6 & 8 

Edit patch 
parameter 83, 
channel 2 

Using the Mapper 
Your keyboard is the Mapper's main 

programming tool. The Mapper itself has two push 
buttons, a foot pedal, a 24 x 2 LCD display, two 
midi ins, two outs, and an RS232 port. The Mapper 
will store 128 maps in internal memory. 

The Mapper is available in either a one-slot rack 
mount, or table version. 

Why Wait? 
This is the most exciting midi product available 

today. So if you want to expand your potential and 
have fun doing it, get your hands on a Mapper now! 

-TTIRPPER 
P.O. Box 8435 • Fort Collins, CO 80525 • 303-482-5656 
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Sequenced music doesn’t have to 
sound mechanical.. .all it takes 
is a little thought, a little tweaking, 

and the tips in this article. 

Humanizing Sequences 
by Jim Johnson_ 

Back in the days of the original ana¬ 
log sequencers, when an 8-note 
memory was top of the line, the 

rugged pioneers of sequencing spent a 
lot of time playing with the parameters of 
both sequence and sound. Today, luxuri¬ 
ating in the auto-correctable lap of mega¬ 
memory as we do, the art of fine tuning a 
sequence until it actually becomes music 
suffers somewhat from neglect. 

While new technology lets us build 
very thick arrangements in a short time, 
the result is often individual parts that are 
static and even machine-like. The auto¬ 
matic-weapons effect is appropriate and 
even desirable at times, but most pieces 
want at least a nominally human feel. 

Get That Funky Feel 
The issue of humanizing sequencer lines 
was brought home to me recently when a 
friend played me some parts from a song 
in progress. The song itself was pretty 
good, and the voices fit the sequences 
pretty well, but it lacked something. After 
listening to the bass and drums for a 
while, 1 listed the bass sequence to the 
screen of his Dr. T sequencer and saw 
this: 

SEQUENCE B 99 REPEATS 
MSR-ST TIME CH TYP NOTE VEL DUR 

1-1 0 9 ON G 3 64 8 
1-37 36 9 ON F 3 64 8 
1-49 12 9 ON G 3 64 8 
1-85 36 9 ON F 3 64 8 
2-1 12 9 ON G 3 64 24 
2-37 36 9 ON A 3 64 48 

3-1 60 9 ON G 3 64 8 
3-37 36 9 ON F 3 64 8 
3-49 12 9 ON G 3 64 8 
3-85 36 9 ON F 3 64 8 
4-1 12 9 ON D# 4 64 24 
4-37 36 9 ON D 4 64 48 
5-1 60 DE 

(By the way, Here’s how to interpret 
the Dr. T sequence listings we’re using 
here. The first column lists the position 
of the event in measures and steps, where 
a step is one of the 96 clock pulses within 
the measure. An event with a value of 
2-13 starts on the 13th clock pulse in the 
second measure, which at 24 pulses-per-
quarter note is the second eighth note in 
the measure. The second column shows 
the event time, which is the number of 
clock pulses between the start of the pre¬ 
vious note and the start of the current 
note. Ch is the MIDI channel over which 
the data appears, Type is the type of data, 
Note and Vel are the pitch and velocity 
values; Dur is the duration, or length, of 
the note.) 

he dynamics 
of a sequence 
are critical to 
achieving a life¬ 
like sound.” 

The first thing 1 noticed was that all 
the event times were multiples of 12, indi¬ 
cating my buddy had autocorrected the 
part to eighth notes. This isn’t necessarily 
bad, but the mathematical precision of 
an autocorrected part doesn’t do much 

In between writing, programming, perform¬ 
ing with his band girl:bike:dog, and writing 
software for Dr. TJim Johnson occasionally 
finds time to eat and sleep. His original musi¬ 
cal goal was to become a renowned Dixie¬ 
land trumpet player; he modified his aspira¬ 
tions when his high school bought a PAiA 
modular synthesizer. 

toward adding a human feel to the music. 
In this case, I tried “pushing” the accent 
notes (beats 1 and 3) by playing them 
slightly ahead of the drums. We shortened 
the time before each accent note by one 
clock pulse, then lengthened the time 
after these notes by one. The resulting 
sequence had a much more funky feel, 
which was what my friend was trying to 
achieve. 

Getting Dynamics On 
Non-Velocity Synths 
The dynamics of a sequence are also 
critical to achieving a life-like sound. If 
your receiving synthesizer recognizes 
MIDI velocity, adding dynamics to a part 
is simple: edit the velocities of certain 
notes in the sequencer’s MIDI stream. 
This might seem tedious, but it turns out 
that you can get good results by only 
changing a few critical notes—usually 
the rhythmically strong first or third beats 
of the bar. 

Unfortunately, the CZ101 that we used 
to play this bass line doesn’t recognize 
velocity, so we had to find another way to 
create our accents. The answer to this 
problem, surprisingly, came from the class¬ 
ic album Switched On Bach. In recording 
this album, Wendy Carlos added dynamics 
to her synthesized voices by using slightly 
different patches for individual notes, and 
then splicing these notes and phrases to¬ 
gether to create a single instrumental part. 
With a multi-timbral synth like the CZ101, 
this task is reduced to a few keystrokes on 
the computer. 

First, create a second version of the 
bass voice which is slightly louder and 
brighter (or maybe use a completely dif¬ 
ferent patch—whatever makes you 
smile), and assign it to a MIDI channel 
adjacent to the first voice. Now change 
the channel number of the notes that you 
want accented to that of the new voice. 
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Depending on the patches you use, the 
results can be either subtle or striking. 

More Timing Touches 
Another way to improve a static sequence 
is by changing the note durations. No 
musician plays every note exactly the 
same length, so a sequence with autocor¬ 
rected durations will tend to feel “stiff.” 
Vary the note durations as we did below, 
and you’ll get a more natural motion. 

SEQUENCE B 99 REPEATS 
MSR-ST TIME CH TYP NOTE VEL DUR 

1-1 0 
1-37 36 
1-49 12 
1-85 36 
1-96 11 
2-36 36 
3-1 61 
3-37 36 
3-49 12 
3-85 36 
3-96 11 
4-36 36 
5-1 61 

9 ON G 3 64 
9 ON F 3 64 
9 ON G 3 64 
9 ON F 3 64 
10 ON G 3 114 
10 ON A 3 84 
9 ON G 3 64 
9 ON F 3 64 
9 ON G 3 64 
9 ON F 3 64 
10 ON D#4 120 
10 ON D 4 90 

DE 

8 
5 
8 
5 

27 
45 
11 
6 
10 
5 

27 
44 

What this all means is that the key to 
humanizing an autocorrected or comput¬ 
er-generated sequence is adding minor, 
controlled variations to the sequence. 

Variations On A Theme 
Further, in the same way that varying the 
accents and timing of a sequence can 
improve the phrasing of that part, vary¬ 
ing the arrangement at the song level can 
improve the overall phrasing of the piece. 
Exactly what type of changes you make 
will depend on the capabilities of the 

sequencer, but in general, remember that 
almost any minor change you can make 
from one verse to the next will add life to 
the arrangement. 

If you can control the tempo of your 
sequencer, try speeding up in the cho¬ 
ruses and slowing down at the break 
(small changes!). With a sequencer that 
allows independent looping of multiple 
sequences, try leaving some parts out in 
different sections of the song, or chang¬ 
ing the patch. If volume changes or veloc¬ 
ity transpositions can be changed each 
time a sequence is called, do it. 

Of course, this all reaches the point 
of diminishing returns eventually. In any 
decent sized work, there is an almost 
infinite amount of this detail work you 
can do, but good results can come from 
only a few variations. 

As with any musical endeavor, prac¬ 
tice makes perfect, so don’t worry if all 
this work seems tedious at first. The dif¬ 
ference it will make in your music is 
subtle, but is a big step towards eliminat¬ 
ing “sequencer fatigue” in your audience. 

EH 

LINN EQUIPMENT 
latest Tinn 0000 >s ™ » yS* REVISION SAMPLING. 

sampling mod for the 9000 which allows sampl¬ 
ing on all pads and doubling the length of 
your sounds. 
And our newest product — 
The DX-7 Memory Expander — it al¬ 
lows 32 banks of 32 sounds each (a total of 
1,024 sounds) accessible in seconds. All in a 
package not much bigger than a Sony Walk¬ 
man. 
FORAT ELECTRONICS IS NOT ASSOCIATED WITH 
LINN ELECTRONICS. LINN EQUIPMENT IS 
SERVICED BY FORMER LINN EMPLOYEES AT: 

FORAT ELECTRONICS INC. 
LINN Service Division 

All Options Available, including the en¬ 
tire library of alternate sounds for the Linn-
drum and Linn 9000 (plus some brand new 
sounds never before offered) 

' ™* LlNI1D
av^lab¡e with “"S-
NEW LINN ®'dl °P«on 

disk 

^West sofíwaZ°te and I 

New Modifications for the Linndrum, 
Linn 9000, and LM-1; including our fantastic 

11514 Ventura Blvd. Ste. #1 
Studio City, CA 91604 (818) 763-3007 

ALL OF OUR PRODUCTS CARRY A WARRANTY 
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Put more sh 
shang-a-lang 

SEQUENCER—Record, arrange and playback in the 
studio or on the road. Go from keyboard to immediate qual¬ 
ity standard music notation printout (transcribed with 
Deluxe Music Construction Set or Professional Composer). 

EDITORS/LIBRARIANS—Thejuiciest combination of Patch Editorand Patch 
Librarian on the market. Deal with envelopes as envelopes instead of numbers. 
Every parameter of sound is displayed right on your Mac screen. Available for 
Yamaha DX/TX and the Casio CZ series synths. Oberheim Matrix-6 and Yamaha 
FB-01 and others soon to be playing at a studio near you. 

PROFESSIONAL PLUS-Offers the 
same industry standard features as the 
Professional 512, but designed for 
the Mac Plus. 1 MIDI IN, 3 MIDI OUTs. 

Studio Plus 

STUDIO PLUS-Your Mac can have 
2 MIDI INs and 6 MIDI OUTs. Sync and 
record simultaneously or record 
from 2 MIDI keyboards. Move data 

using both ports through 6 MIDI OUTk 
Ready to go for the Mac 512 or Mac 
Plus and sits directly underneath. 



ang in your 
a-ding-dong. 

PATCH LIBRARIANS—Don't buy RAM cartridges, you 
save money. Name your patches and store them in custom 
banks and libraries. Yamaha, Casio, Oberheim, Roland, 
Korg, Ensoniq, Sequential, Fender and more. 

PROFESSIONAL 512-The original 
full-specification MIDI interface and 
the industry standard. Connects 
directly to the back of your 512—out 
of sight, out of mind. Recommended 
by Mark of the Unicorn, Digidesign, 
Electronic Arts and Byte. 1 MIDI IN, 
3 MIDI OU'S. 

Go ahead, plug into Opcode Systems’software and listen to 
what studios like The Plant and heavy-session players 
have going for them. 

They’re getting more power in a Mac and backing their beat with 
sounds from our fully integrated software that just plain outplays 
the competition. 

Of course, they’re playing with Opcode software. Software that 
gives your fingertips 26 different sequences at the touch of a button 
vs. the archaic avenue of thought that thinks one song at a time 
is heady stuff. 

Software that delivers your tempo changes, presto, pronto. 
Software that keeps your individual track looping on track. 

And because we see system integration as key, you can go from 
sequencing to editing to notation to patch loading quicky, easily. 
No hassles, headaches or hangups. 

Our software is designed in a modular direction to follow every little 
nuance, every twist and turn your music takes. You get what you 
want, when you want it. And, rest assured, when we’ve pushed a 
product even furt her with upgrades, you’ll be the first to hear about it. 

So, when you’re ready to roar out of the chute, take a good look 
at what the other guys are pushing as software, then come straight 

TRADEMARKS: 
MIDIMAC, STUDIO PLUS; 
Opcode Systems 
MACINTOSH 
Apple Computer, Inc. 
DELUXE MUSIC 
CONSTRUCTION SET; Electronic Arts 
PROFESSIONAL COMPOSER; Mark of the Unicorn, Inc. 

For more information on our software 
and interfaces and how we see the 
importance of true system integration, 
please call or write. 

to the authors who are rewriting the book 
on music programs. 

We’ll be more than happy to show you 
why the competition is still playing 
musical chairs. 

1
 444 Ramona 
Palo Alto, California 94301 
(415) 321-8977 



n Are you just starting to form a 
J meaningful relationship with your 

software? Here are ten tips that will help 
the process. 

Ten Software Tips 
by Craig Anderton_ 

While music software is less of a 
novelty than it was a few years 
ago, some musicians are still not 

comfortable with chips ’n disks. This arti¬ 
cle, then, will present tips—from the ob¬ 
vious to the subtle—designed to make 
life with music software more pleasant. 

1. Send in your warranty. 
This is important! Whether companies 
like to admit it or not, most software 
programs are works-in-progress, and up¬ 
dates are often issued in order to correct 
bugs and other problems. Many compan¬ 
ies will inform registered owners of these 
updates, and offer them at a nominal fee. 

2. You can experiment as much as you 
want as long as the disk is write-pro¬ 
tected. 

During the first few weeks I have a pro¬ 
gram, if I’m doing anything important 1 
keep the disk write-protected (unless, of 
course, I need to save something). Then, 
even if I make some catastrophic error, 
I’m safe. 

3. Mark up your manual. 
Buy two differently colored highlight 
pens. When updates occur, use one color 
to block out sections that are no longer 
true. Use the other highlight pen to ac¬ 
cent important tips that are “buried" in 
the manual (most manuals are poorly 
indexed, and highlighting important fea¬ 
tures can help you locate parts more 
rapidly). 

4. Software needs to be practiced. 
Like music itself, music software has subt¬ 
leties and complexities that are not im¬ 
mediately obvious and require practice 
to master. Never use a new software pro¬ 
gram on an important project unless you 
have practiced with the program steadily 

label in place 

for at least a few weeks. 

5. Save your work frequently. 
This should be obvious, but I’ll keep say¬ 
ing it until 1 stop hearing stories of musi¬ 
cians who lost hours of work because 
they didn’t save. The rule is simple: when¬ 
ever you’ve done enough work that you 
would hate to lose it, save! 

6. Identify your disks properly. 
It’s no good saving something to disk if 
you can’t find it. Keep a log of your disks, 
and label all disks. When writing on the 
label of a 5.25-inch floppy, use only a felt 
tip pen—anything else can damage the 
disk. Or, write on a label which you affix 
to the disk. For 3.5-inch disks (and 5.25-
inch floppies too), EM’s Mac artist extra¬ 
ordinaire, Chuck Dahmer, has a great 
trick: take a file folder label, fold it back 
on itself, and stick it on the disk as shown 
in Fig. 1. This makes it very easy to 
identify a disk while it’s in the drive (as 

well as when it’s in a disk case). 

7. You can often get away with single¬ 
sided disks in double-sided applications. 
Sure, the manual says to use double-sided, 
double-density (DSDD) disks...and 
that’s certainly the recommended way to 
do things. But if a single-sided disk for¬ 
mats correctly in a double-sided drive, it 
may be able to do the job of a DSDD type 
for a lower price. Use these disks for 
non-critical applications, but of course, 
also buy some of the best disks you can 
afford when you need to make copies of 
important material. Case in point: the 
Emulator II pushes disk drive perform¬ 
ance to the limit, yet out of 200 surplus 
disks I bought for 10 cents each, only four 
didn’t format (so I didn’t use them) and 
despite pretty heavy use, only one disk 
has failed over the years (which could 
have happened to even an expensive 
disk). Although disk manufacturers warn 
that using the wrong type of disk can 
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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 Music 
1001 South Independence Blvd. Charlotte, NC 28202 

damage the drive, my experience as well 
as the experience of some other comput¬ 
er owners is that a quality disk is a quality 
disk—whether single- or double-sided. 
Do, however, avoid disk prices that are 
too good to be true; counterfeit disks 
exist, so stick with reputable brands and 
distributors. Also, note that 1 disclaim all 
responsibility if following this advice 
causes you to lose some important data 
(maybe I’ve just been lucky), so proceed 
at your own risk. 

8. If you're a mouse jockey, learn the 
keyboard equivalent commands. 
Most mouse-driven programs also allow 
for commands entered via the keyboard. 
While less intuitive, these are often faster 
and more efficient to use. Speaking of 
mice, 1 saw a great tip in AmigaWorld: 
there’s no need to use an expensive 
mouse pad when a plastic dining room 
table placemat will also do the job. 

9. Remove the keycaps from the "crash” 
keys. 
Sometimes hitting a key such as Restore 
or Reset will reset the computer or cause 
some other catastrophe. With many com¬ 
puter keyboards, you can minimize the 
chance of these kinds of accidents by 
removing strategic keycaps. Pry up gently 
on each comer of the keycap (pry up one 
comer a tiny bit, then the next comer, 
then the next, and so on) using a cloth-
covered screwdriver blade. If you en¬ 
counter any significant resistance, do not 
proceed. Just in case, practice on a key you 
don’t use much. Once you figure out how 
to remove one keycap, it’s easy to do the 
rest. With the keycap removed you can 
still access the key if necessary, but it 
won’t be quite so easy to hit by accident. 

10. If you’re handy with a soldering 
iron, add a footswitch in parallel with 
the control key. 
Find the two connections that go to the 
control key switch, and hook these up to 
a footswitch. Use two-conductor shield¬ 
ed cable and keep the cable length as 
short as possible. For programs with mul¬ 
tiple-keystroke commands, using a foot¬ 
switch can speed up operation and re¬ 
duce keystroke errors. 

So there are the ten tips. If you come 
up with any more, send ’em in to EM! 

EH 

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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matter, you can program your own. 

Looking for a Casio Patch Librarian? If 
you have the EM MIDI interface, or a 
Passport-compatible interface for that 

CZ Patch Librarian 
by Tim Dowty_ 

If you’ve been putting off building the EM MIDI Interface card for your Com-
modore-64 (presented in the May ’86 

issue), here’s another reason to get on the 
stick and start soldering: a patch librarian 
program for the Casio CZ-101. If you’ve 
been cursing the 101’s limited program 
storage, wishing for a painless way to move 
patch data from one CZ to another, or if 
youjust want to leam more about program¬ 
ming computers for MIDI, read on. 

As it’s written, the CZ Patch Librarian 
allows you to move CZ patch data back 
and forth over MIDI, save the data to 
floppy disk, and retrieve previously saved 
data from the disk. It requires a Commo¬ 
dore 64 (or C-128 in C-64 mode), a 1541 
or 1571 disk drive, the EM MIDI Interface 
card, and a Casio CZ-series synth. If your 
particular hardware setup doesn’t match 
this configuration and you’re ready to 
tackle some assembly language program¬ 
ming, it is possible to modify the program 
to run with your specific equipment (and 
this would be a great “leam-by-doing” 
exercise). In fact, if you have a Passport 
(or compatible) interface card, but all your 
other equipment matches our require¬ 
ments, the program modifications are al¬ 
ready done—see the sidebar for the 
changes. (This one was so easy that I 
couldn’t pass it up!) 

Program Overview 
The CZPL program is written in both 
BASIC and 6510 assembly language. “Why 
two languages,” you may ask. “Why not 

Tim Dowry has worked as a guitarist with 
the San Diego-based synth trio “Elemental 
P, " as well as done software design for Inter¬ 
Ocean Systems. He consults on MIDI and 
related topics, and, through his company 
Xerbitron, manufactures a line of low-cost 
MIDI project kits for electronic musicians. 

write the whole thing in BASIC?” 
Here’s the answer. Many times BASIC 

is convenient and easy to use (for small 
programs anyway) and its shortcomings 
can be overlooked. But in “real time” ap¬ 
plications, the computer has to react 
quickly to brief events such as the arrival 
of MIDI bytes. With the speed you need 
for real time stuff, BASIC isn’t even in the 
ballpark. 

On the other hand, assembly lan¬ 
guage (AL) is great for real time tasks. AL 
coding results in the fastest possible exe¬ 
cution times and as a bonus gives us the 
highest possible control over the comput¬ 
er’s operation. But as always, there’s no 
free lunch in the land of computer pro¬ 
gramming, and we pay a price for AL’s 
speed and boundless flexibility. AL forces 
us to concern ourselves with all kinds of 
hairy little programming details that 
BASIC has always taken care of quietly 
and automatically. 

For example, the AL equivalent of a 
simple BASIC statement like “PRINT” can 
suddenly take on major proportions— 
pre-loading registers, converting variables 
you want to print from hexadecimal to 
decimal, setting up pointers to ASCII 
strings, and so forth. 

Yet in spite of their differences, BASIC 
and AL complement one another very 
well. The CZPL program takes advantage 
of this by letting each of the two languages 
do what it does best. While BASIC is 
responsible for the non-time-critical stuff— 
the screen menus, the user input, and the 
disk I/O (Input/Output)—AL takes care 
of the hardcore, real-time MIDI I/O. If 
you’re a regular reader, chances are that 
the bilingual BASIC/AL approach isn’t 
new to you; this particular “divide and 
conquer” scheme is the same one used 
by my MIDI Echo/Delay program (August 
'86 issue). 

The Two Faces Of Midi 
Now with an overview under our belts, 
we’re about ready to peek into the details 
of the patch librarian program. But before 
we take a more in-depth look at CZPL, 
we need to re-examine the MIDI specifi¬ 
cation in terms of CZPL’s specific re¬ 
quirements. 

To begin with, there are actually two 
MIDI standards. More accurately, MIDI 
has two distinct sets of standards: one for 
hardware and one for software. 

In the “Build the EM MIDI Interface” 
article, we turned the spotlight on the 

Program Changes for Passport, 
Syntech, and Compatibles 
To make the CZPL program run with a Passport, Syntech, or compatible MIDI in¬ 
terface card, make the following seven changes to the code shown in Listing 1. 
1. Line 105: change “IF CSM%<>174” to “IF CSM%<>188” 
2. Line 50110: change the tenth data byte from “00” to “08" 
3. Line 50110: change the 15th data byte from “00” to “08” 
4. Line 50140: change the fifth data byte from “02” to “08” 
5. Line 50140: change the 12th data byte from “03” to “09” 
6. Line 50150: change the first data byte from “02” to “08” 
7. Line 50150: change the ninth data byte from “01” to “09” 
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hardware half of the standard. Our main 
concerns there were the low-level me¬ 
chanics of sending and receiving data 
according to MIDI’s hardware rules— 
31.25 Kbits/sec, 8 data bits, one start and 
one stop bit, etc. The whole point was 
simply to transform the parallel data at 
the C-64’s expansion port into a MIDI-
compatible, serial data stream. 

Meanwhile, back at the software ranch, 
it was the job of “ASCll-Synth,” the sample 
BASIC program that accompanied the arti¬ 
cle, to take care of the “software interfacing” 
chores. That is, to hand over (to the hard¬ 
ware) data that would make sense to the 
MIDI instruments down the line. 

As you probably know by now, the 
ASCll-Synth listing had a fatal error in 
line 150. (See Error Log in the July ’86 
issue for corrections.) The uninitialized 
variable, SOUND, was used instead of 
SPEAK, the variable that held the value of 
the MIDI note-on byte. Since Commo¬ 
dore BASIC sets all uninitialized variables 
to zero, the data sent out by ASCll-Synth 
was meaningless to MIDI, and all your 
synths sat there mute. 

My apologies for the error. To para¬ 
phrase a fellow EM author: when it comes 
to mistakes, there’s nothing quite as satis¬ 
fying as being able to say, “I made them 
myself!” 

But 1 think this particular cloud may 
have the proverbial silver lining. This 
software goof-up serves to illustrate the 
difference between the two halves of the 
MIDI spec quite nicely. A MIDI synth 
couldn’t have possibly responded as we 
wanted with the original ASCll-Synth pro¬ 
gram running, even if the interface card 
had worked perfectly. The problem with 
our setup was that data being sent out by 
ASCll-Synth didn’t meet specs of the soft¬ 
ware half of the MIDI spec—our data 
wasn’t MIDI compatible. (This is a perfect 
example of the expression, “garbage in, 
garbage out.”) As soon as the software is 
fixed (as shown in Error Log), the pro¬ 
gram works as it’s supposed to. 

With the grungy hardware consider¬ 
ations out of the way (are my prejudices 
showing through?), we can now get to 
the fun stuff: controlling the meaning of 
the in/ormation the MIDI bytes convey. 

Midi Messages 
As most of you MIDI fanatics know, just 
as words transit meaning among people, 
certain patterns of MIDI bytes “mean” 
something to MIDI instruments. For ex¬ 
ample, the three hexadecimal bytes $90 

$3C $7F mean: “Key down on channel 
one, middle C, maximum velocity.” 

This kind of MIDI information is 
known as a Channel message. In the 
example above, all MIDI listeners set to 
respond to channel one only will act on 
the message, while those set for other 
channels only will ignore it. As you would 
expect, Channel messages make up the 
lion’s share of MIDI activity. 

Another useful class of MIDI messages 
is called System Real Time. Real Time 
messages differ from Channel messages 

in that Real Time messages are to be 
acted on by all instruments listening to 
the bus, regardless of the channel(s) to 
which they are set. Timing-Clock-In-Play 
(popularly called “MIDI Clock”) is a good 
example of a System Real Time message, 
since it drives all timing-sensitive instru¬ 
ments and therefore allows them to all 
follow the same system-wide timing ref¬ 
erence. 

A third class of MIDI messages—and 
this is the one that the CZPL is concerned 
with—is System Exclusive. 

luDion 

Larry Fast recorded 
"Metropolitan Suite" on 
SONY 
DIGITAL 
Audio Equipment 

FROM THE 
AUDION RECORDING COMPANY 

on audiophile vinyl lp. chrome cassette. 
AND COMPACT DISC. 
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Midi System Exclusive 
System Exclusive (Sysex) messages work 
a lot like Channel messages in that both 
are intended only for a certain subgroup 
of synths. In the case of Channel mes¬ 
sages, the subgroup is defined by the 
channel over which the information is 
sent. (Information sent over channel one, 
for instance, is ignored by all synths ex¬ 
cept those set to receive channel one.) 

Sysex puts a little twist on this idea: 
here the criterion for subgroup selection 
is the manufacturer of the synth. Sysex 
sends out a special byte that means: “The 
following stuff is for Yamaha (for exam¬ 
ple) synths only.” Fig. 1 mentions a few 
well-known manufacturers and their cor¬ 
responding ID bytes as issued by the 
MIDI standards committee. 

In effect, System Exclusive (Sysex) 
allows a computer or synthesizer to take 
over the MIDI line and use it for its own 
purposes. Sysex is principally used to 
move patch data and digitized sound 
data, but any sort of data transfers can 
take place over MIDI under Sysex, as long 
as it follows Sysex’s rules. 

As shown in Fig. 2, there are three 
main parts to a MIDI System Exclusive 
“session”: 

1. The MIDI transmitting device (the 
“talker”) sends the System Exclusive com¬ 
mand byte, followed by the manufactur¬ 
er’s ID byte. 

2. The actual Sysex data transfer takes 
place. This transfer can consist of one 
byte or a zillion bytes; Sysex doesn’t care. 
The only restriction on the Sysex data is 
that the most significant bit (D7) of each 
byte must be at logic level low. 

3. Third, the “talker” signals the end 
of the Sysex data exchange by sending 
an $F7. This restores normal MIDI opera¬ 
tion, and any non-selected manufactur¬ 
er’s equipment again responds to MIDI 
information. 

The Program 
Listing 1 shows CZPL, a Commodore-64 
BASIC program. The program is too long 
to discuss deuils of its operation, but let’s 
uke a quick overview and hit a few of the 
high points. (Note: if you would like a 
fully-commented listing of the assembly 
language portion of this program and have 
a U.S. posul address, send $3.50 and a 
sundard letter-sized, self-addressed enve¬ 
lope sumped with 39 cents posuge to: 
Xerbitron, PO. Box 70055, San Diego CA 
92107.) 

Fig. 1 Manufacturers’ System Exclusive 
Identification Bytes (partial list) 

Manufacturer ID Byte <h«x) 

Sequential Circuits $01 
Big Briar $02 
Octave/Plateau $03 
Moog Music $04 
Passport Designs $05 
Lexicon $06 
Kurzweil Music System $07 
CBS Musical Instruments $08 
Steinway & Sons $09 
Oberheim Electronics $10 
Bon Tempi $20 
S.I.E.L. $21 
Kawai $40 
Roland $41 
Korg $42 
Yamaha $43 
Casio $44 

BASIC program lines 10-99 set varia¬ 
bles to their initial values and perform a 
few “housekeeping” tasks. Lines 10 and 
90 are of particular interest. Line 10 sets 
the top of BASIC memory and BASIC 
string storage to address $8000; this pre¬ 
vents machine language data, to be 
POKEd in later, from overwriting any¬ 
thing stored here. Line 90 will be covered 
a little later. 

Lines 100-999 comprise the “main” 
program that coordinates all activity by 
calling subroutines, etc. The first chunk 
of the main program, lines 100-190, prints 
a sign-on message, POKEs the machine 
language data, performs a checksum test 
on the POKEd data and then presents a 
menu of options. Depending on the user’s 
selection, the first chunk passes control 

to either the save section (“S" option), the 
load section (“L” option) or the quit sec¬ 
tion (“Q" option). 

The Save Section 
The save section lives in lines 400-599. 
As before, it displays an option menu, but 
this time the user selects which of the 
CZ’s 16-voice memory banks should be 
saved to disk. In line 500, the base pro¬ 
gram number of the save bank (in varia¬ 
ble SB%) is POKEd into a special location 
in the machine language data. Then line 
510 calls the machine language save rou¬ 
tine, which retrieves the 16 sets of pro¬ 
gram data from the CZ via the MIDI Sys¬ 
tem Exclusive protocol, and puts the dau 
into the C64’s memory starting at loca¬ 
tion $8800. This routine also displays the 
number of each synth program (in hex) 
as it’s being retrieved. 

The two lines following the save rou¬ 
tine’s return are a little odd, but neces¬ 
sary. On the first try, 1 would often find 
fewer bytes than I expected in my re¬ 
ceived patch data. These lines simply 
check a byte count kept by the machine 
language routine, and if a discrepancy is 
found, call the save routine again. 

The rest of the BASIC save section 
prompts the user and accepts a file name 
for the disk data file. Control then passes 
to the subroutine at line 5000 where the 
patch data stored in the C64 memory is 
written to the disk. 

If a disk error occurs upon opening 
the disk file (file already exists, disk not 
in drive, etc.), an error flag is set and the 
subroutine immediately closes the file 

Fig. 2 The three components of a system exclusive “session” (numbers in hexidecimal) 
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and returns. Otherwise, the data is writ¬ 
ten normally before the file is closed and 
the subroutine returns. 

Before we leave the disk write sub¬ 
routine, lines 5020 and 5030 deserve spe¬ 
cial mention. These lines precede the 
patch data with a two-byte memory ad¬ 
dress, allowing us to play a little trick on 
the C-64 operating system. The address 
that’s written is the location where the 
patch data will begin loading when it’s 
read back from the disk (via the restore 
option). This lets us load the patch data 
file later as a program file—the C64’s 
fastest-loading file type. 

Upon returning from the disk write 
subroutine, if there has been a disk error, 
the save section takes care of error han¬ 
dling and then jumps back to display the 
main menu. 

The Restore Section 
Lines 600-799 implement the restore sec¬ 
tion. Most of this is a duplication of the 
save stuff above, except that line 735 
positions the cursor for the machine lan¬ 
guage program number display. We have 
to do the disk-related code before calling 
the machine language routine in line 750. 

We can now address that mysterious 
line 90 referred to earlier. Since were 
loading the patch data from the disk as 
though it were a BASIC program, we’ve 
got to play by the Commodore BASIC rule 
that says: If LOAD is executed from with¬ 
in a program, the newly LOADed pro¬ 
gram is RUN. Normally this is what you 
want, since this feature allows programs 
to be “chained” (one BASIC program in¬ 
voking a second BASIC program which 
in turn invokes a third BASIC pro¬ 
gram ... ). 

However, with the patch librarian, 
since were LOADing the data to some¬ 
place in memory other than the normal 
BASIC program area, the patch librarian 
program itself gets RUN from the start 
since it is in the normal BASIC area. 

Before the file is LOADed, the disk 
read subroutine (lines 6000-6999) sets 
the variable TMP to 1 as a signal to line 
90’s logic. When the program is restarted, 
line 90 will catch the new value of TMP 
and pass control back to line 745, just as 
though we’d performed a normal RE¬ 
TURN from the disk read subroutine. 

The Quit Section—and Beyond 
No tricks in the Quit section. Selecting 
the “Q” option passes control to line 999, 

which simply clears the screen and ends 
the program. 

If you’re up for some computer pro¬ 
gramming, there’s lots of gold to mine 
beyond the raw CZPL program. Just be 
sure to save an unaltered copy of the 
program in a safe place before you begin 
making changes. 

In the BASIC section, see about add¬ 
ing some color to the menu screen so the 
program isn’t so drab-looking. You could 
also try making the program more fun to 
use, and there have got to be some ways 

to speed up the disk saves. 
The AL section could also use some 

refinements; here are some suggestions: 
V If there’s no synth connected to the 
interface card, or if a connected synth 
isn’t powered on, the program hangs. 
This really ought to be fixed. 
■/ I’m sure that the disk I/O times could 
be significantly reduced from AL. 

What can you do with the patch data 
once it’s in the C-64’s memory? How 
about a patch editor that uses hi-res graph¬ 
ics? Programming patches with a light 
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1 REM ********************************* 

2 REM * CZ-101 PATCH LIBRARIAN * 
3 REM * * 
4 REM * 05/26/86 * 
5 REM *.* 
6 REM * (01986 BY TIM DOWTY * 
7 REM * ALL COMMERCIAL RIGHTS RESERVED* 
8 REM ********************************* 

9 REM 

10 POKE 51,0:POKE 52,127:POKE 55,0:POKE 56,127 
15 CS=CHRS(147):ZS=CHRS(18)*"CZ-101 PATCH LI BRAR IAN"*CHRS(146) 
17 AUS="BY TIM DOWTY" 
20 RQ$="(REQUIRES EM INTERFACE CARD)" 
30 SS="[S]AVE PATCHES TO DISK":RS="[R]ESTORE PATCHES TO SYNTH":QS="[Q]UIT" 
40 PS="[P]RESET": IS»"[I]NTERNAL":KS=" [C]ARTRIDGE":FS="DISK FILE TO RESTORE" 
50 WS="SAVE PATCHES ON OISK":WWS="UNDER WHAT NAME":LS="LOADING MACHINE COOE..." 
60 YS="YOUR CHOICE [?]" 
70 SV=32771:LD=32774 
80 DS=34816:DE=DS*4096 
90 IF TMP«1 THEN 745 
99 REM 
100 GOSUB 1000:PRINT TAB(5);L$:GOSUB 2000:GOSUB 4000 
105 IF CSM%<>174 THEN PRINT:PRINT"CHECKSUM ERRORI CHECK MACHINE CODE.":END 
110 GOSUB 1000:PRINT TAB(5);S$ 
120 PRINT:PRINT TAB(5);RS 
130 PRINT:PRINT TAB(5);QS 
140 PRINT:PRINT:PRINT YS; 
150 GET AS:IF AS«"" THEN 150 
160 IF AS»"S" THEN 400 
170 IF A$="R" THEN 600 
180 IF AS«"Q" THEN 999 
190 GOTO 110 
400 GOSUB 1000:SB%=-1 
410 PRINT TAB(5);PS 
420 PRINT:PRINT TAB(5);!S 
430 PRINT:PRINT TAB(5);K$ 
440 PRINT:PRINT:PRINT"BANK TO SAVE [?]"; 
450 GET AS:I F AS»"" THEN 450 
460 IF AS«"P" THEN SB%»0 
470 IF AS»"I" THEN SB%«32 
480 IF AS«"C" THEN SB%»64 
490 IF SB%<0 THEN 400 
500 POKE 32783,SBX 
510 SYS SV 
515 IF PEEK(253)<>16 THEN 500 
517 IF PEEK(254)<>152 THEN 500 
520 GOSUB 1000 
530 PRINT TAB(5);WS 
540 PRINT:PRINT TAB(5);WWS 

550 PRINT:PRINT TAB(5):INPUT FFS 
555 IF FFS»" " THEN 110 
560 GOSUB 5000 
570 IF ER»1 THEN GOSUB 7000:GOTO 110 
599 GOTO 110 
600 GOSUB 1000:SB%=-1 
620 PRINT:PRINT TAB(5);IS 
630 PR1NT:PRINT TAB(5);K$ 
640 PRINT:PRINT:PRINT"BANK TO RESTORE [?]" 
650 GET AS:I F AS»"" THEN 650 
670 IF AS»"I" THEN SB%=32 
680 IF AS="C" THEN SB%=64 
690 IF SB%<0 THEN 600 
700 POKE 32790,SB% 
710 GOSUB 1000 
720 PRINT TAB(5);FS 
730 PRINT:PRINT TAB(5):INPUT FFS 
735 PRINT TAB(8*LEN(FFS));CHRS(145); 
740 GOSUB 6000 
745 IF ER = 1 THEN GOSUB 7000:GOTO 110 
750 SYS LD 

799 GOTO 110 
999 PRINT CS:END 
1000 REM ****************************** 

1001 REM * SUB CLEARS SCREEN, PRINTS * 
1002 REM * SI GN-ON MESSAGE & POSITIONS* 
1003 REM * CURSOR. * 
1004 REM ****************************** 

1010 PRINT CS:PRINT:PRINT TAB(8);ZS:PRINT:PRINT TAB(14);AUS 
1020 PRINT:PRINT TAB(6);RQS 
1030 FOR 1=0 TO 6:PRINT:NEXT I 
1999 RETURN 
2000 REM ****************************** 

2001 REM * SUB POKES MACHINE LANGUAGE * 
2002 REM * COOE INTO RAM. * 
2003 REM ****************************** 

2010 SADRS=32768:EADRS=33024 
2020 FOR I»SADRS TO EADRS 
2030 READ OPS:GOSUB 3000 
2040 POKE I,OP 
2050 NEXT I 
2999 RETURN 
3000 REM ****************************** 

3001 REM * SUB CONVERTS STRING IN DATA* 
3002 REM * STATEMENT TO POKE-ABLE * 
3003 REM * DECIMAL NUMBER. * 
3004 REM ****************************** 

3010 OHS=LEFTS(OPS,1):OLS=RIGHTS(OPS,1) 
3020 OH=VAL(OHS):IF OH=0 AND OHS<>"0" THEN OH«ASC(OHS)-55 
3030 OL=VAL(OLS): I F OL«0 AND OLS<>"0" THEN OL»ASC(OLS)-55 
3040 0P=0H*16*0L 
3999 RETURN 
4000 REM ****************************** 

4001 REM * SUB CALCULATES CHECKSUM OF * 
4002 REM * POKED MACHINE COOE. * 
4003 REM ****************************** 

4010 CSM%=0 
4020 FOR I»SADRS TO EADRS 
4030 CSM%=CSMX+PEEK(I) 
4040 I»I*1 

4050 CSM%=CSM%-PEEK(I) 
4060 NEXT I 
4999 RETURN 
5000 REM ****************************** 

5001 REM * SUB WRITES DATA TO DISK. * 
5002 REM ****************************** 

5010 CLOSE 15:0PEN 15,8,15:OPEN 1,8,1,FFS*",P,W" 
5015 GOSUB 10000 
5016 IF ER = 1 THEN 5070 
5020 PR INT#1,CHRS(DS*INT(DS/256)*256); 
5030 PRINT#1,CHRS(DS/256); 
5040 FOR I=DS TO DE 

5050 PRINT#1,CHRS(PEEK(I)); 
5060 NEXT I 

5070 CLOSE 1:CLOSE 15 
5999 RETURN 
6000 REM ****************************** 

6001 REM * SUB READS DATA FROM DISK. * 
6002 REM ****************************** 

6010 CLOSE 15:0PEN 15,8,15:OPEN 1,8,0,FFS*",P,R" 
6020 GOSUB 10000 
6025 IF ER«1 THEN 6070 
6030 CLOSE 1:TMP«1 
6040 LOAD FFS,8,1 

6070 CLOSE 1:CLOSE 15 
6999 RETURN 
7000 REM ****************************** 

7001 REM * SUB GETS A KEY AFTER DISK * 
7002 REM * ERROR. * 
7003 REM ****************************** 

7010 PRINT:PRINT TAB(5);"HIT A KEY TO CONTINUE..." 

7020 GET AS:IF AS»"" THEN 7020 
7999 RETURN 
10000 REM ***************************** 

10001 REM * SUB READS DISK ERROR CHAN.* 
10002 REM * AND, IF ERROR, PRINTS * 
10003 REM * ERROR MESSAGE AND SETS * 
10004 REM * ERROR FLAG (ER). * 
10005 REM ***************************** 

10010 ER=0:INPUT#15,AAS,BBS,CCS,DDS 
10015 IF VAL(AAS)<20 THEN 10999 

10020 PRINT:PRINT TAB(5);CHRS(18);BBS;CHRS(146):ER»1:CLOSE 15 
10999 RETURN 
50000 REM ***************************** 

50001 REM * MACHINE LANGUAGE OP COOES * 
50002 REM ***************************** 

50010 DATA 4C,A6,80,4C,17,80,4C,38,80,F0,44,00,00,70,10,00 
50020 DATA F0,44,00,00,70,20,20,20,A6,80,20,59,80, AD, 0F,80 

50030 DATA 20,EB,80,A9,9O,20,D2,FF,A9,9O,20,D2,FF,EE,0F,80 
50040 DATA AD,0F,80,29,0F,D0,E3,60,20,A6,80,20,86,80,AD,16 
50050 DATA 80,20,EB,80,A9,9O,20,D2,FF,A9,9O,20,D2,FF,EE,16 
50060 DATA 80,AD,16,80,29,0F,D0,E3,60,AD,03,DE,A2,09,A0,80 
50070 DATA A9,07,20,C2,80,20,B9,80,A9,70,20,DE,80,A9,31,20 
50080 DATA DE,80,A2,00,20,D3,80,81,FD,E6,FD,D0,02,E6,FE,C9 
50090 DATA F7,D0,F1,4C,DE,80,A2,10,A0,80,A9,07,20,C2,80,20 
50100 DATA B9,80,A2,00,A1,FD,20,DE,80,E6,FD,D0,02,E6, FE ,C9 

50110 DATA F7,D0,F1,4C,D3,80,A9,03,8O,00,OE,A9,15,8D,00,DE 
50120 DATA A9,00,85,FD,A9,88,85,FE,60,A2,06,20,03,80,CA,D0 
50130 DATA FA,60,86,FB,84,FC, AA, A0,00,B1,FB,20,DE,80,C8,CA 
50140 DATA D0,F7,60,AD,02,DE,29,01,F0,F9,AD,03,DE,60,48,AD 

50150 DATA 02,DE,29,02,F0,F9,68,8O,01,DE,60,48,4A,4A,4A,4A 
50160 DATA 20,F6,80,68,29,0F,09,30,C9,3A,90,02,69,06,4C,D2 
50170 DATA FF 

nie Musirían/February 1987 

Listing 1 



Illllllllllllllllllllllllllllllllllll 
MIDI 

EM MIDI Interface 

C-64 

Fig. 3 CZPL MIDI connection 

pen or mouse might be nice. 
V Do you have a non-CZ synth? As men¬ 
tioned earlier, CZPL provides a good 
framework for other patch librarians. 
V Outside the realm of patch data trans¬ 
fers, where could Sysex come in handy? 

Using Czpl 
Fig. 3 shows a C-64 and CZ-101 ready for 
a patch exchange. The figure shows only 
a single synth in the MIDI chain, but 
there’s no need to change your setup if 
several instruments are daisy-chained or 
connected via a thru box. 

Your CZ should be powered on and 
be able to send and receive over MIDI 
channel one. (This condition is met 
when you first turn on your CZ.) Operat¬ 
ing CZPL is simple—just follow the 
screen menus, and you’ll be moving patch 
data around in no time. 

CZPL has solved a lot of patch stor¬ 
age problems for me, and most impor¬ 
tantly has finally gotten me off of my 
expensive RAM cartridge habit. 1 hope 
you’ll type in the program and give it a 
try. EH 

THE SPM8:2 MIDI CONTROLLED MIXER. COULD THE BIGGEST SURPRISE 
BE ITS MAKER! 
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If you play a multiple set up of keyboards 
or electronic drums, you’ll know all about 
the problems of audio mixing. You want 
to vary eq settings, effects sends, 
instrument positioning in the stereo image 
and levels during the performance. 

In short, you need a new mix for each 
new patch. 

That’s why the biggest name in 
electronic drums has developed the most 
compact MIDI controlled audio mixer 
available. 

The SPM8:2 from Simmons is a full 
function, 8 channel stereo mixer. It is 
extremely simple to use, can store up to 
64 mixes and even includes a 
programmable effects section. 

FEATURES: 
8 programmable channels 
64 memory patches — switched via MIDI 
Individual input gain controls for each 
channel 
3 band eq with sweepable mid band on 
each channel 
2 effects sends per channel 
Pan control on each channel 
Programmable auto-panning effects 
Programmable cross fade between 
patches, 0-10 seconds 
Headphone/monitor output 
MIDI in and thru 

SIMMONS putting the musician in control of the machine. 

SIMMONS. 
Simmons Group Centre, Inc. 
23917 Craftsman Rd., Calabasas, CA 91302 
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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-100’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 footswitch 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 ofclock 
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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Just getting into sequencing? Don’t re¬ 
invent the wheel—here are some tips 

from a musician who has “been there before. ” 

Software Sequencing Tips 
by Jeff Kerscher_ 

Thanks to MIDI, a musician no longer 
has to be a rocket scientist to play 
the computer game. Some very use¬ 

ful software has come out in the last few 
years and helped turn the personal com¬ 
puter into the Swiss Army Knife of music; 
in particular, sequencers have become 

or the world’s 
cleanest digital 
delay, use your 
sequencer to put 
MIDI ‘echoes’ into 
your productions” 

some of the most popular music software 
around. 

Whether it emulates a multi-track tape 
machine or takes a pattem/module ap¬ 
proach, a good sequencer used to its fullest 
can offer a musician fast and accurate 
editing capabilities and nurture a flexible, 
productive creative environment. If you 
already own a software sequencer, the fol¬ 
lowing editing tips can help you get more 
out of your music-making system. If you 

Jeff Kerscher is singer, songwriter, and key¬ 
boardist for The Affair. A regionally successful 
power-pop quartet, The Affair tours through¬ 
out the Midwest and the South. He also owns 
Crystal Ball Music Software, which provides 
software, system consultation, and custom syn¬ 
thesizer programming for Toledo, Ohio. 

Fig 1 

haven’t taken the sequencer plunge yet, 
the techniques below might give you the 
push you need. 

Planning Ahead 
One way to avoid editing frustration is to 
give yourself some room to move right at 
the top. When you start to record a se¬ 
quence, lay down one or two measures of 
count-in before the music actually starts. 
This space in front will not only help you 
play overdubs in time, but it may give you 
leeway down the line when unanticipated 
track manipulation becomes necessary. 
This empty space is also a good place to 
put program information that sets your 
synth patches (many sequencers record 

and play program change commands). 
1 often overdub “non-keyboard” events— 

program changes, pitch bends, breath con¬ 
troller data and the like—onto one track 
and note data on another; if you assign 
them both to the same MIDI channel, the 
synth will receive both types of data. This 
procedure helps out in a lot of situations. 
If, for example, I don’t like my pitch bend¬ 
ing performance on the first take, or if I 
change the timbre of a track and the orig¬ 
inal pitch bend data no longer does the 
trick, laying in a new controller track is 
much easier if it’s independent of the note 
data—and re-doing it won’t affect the note 
data I may have slaved over for hours. 

I Separate note and controller tracks also let 
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1 clock value (ms.) = 1000/((BPM x ppqn)/60) 

Note Value 

" of 
MIDI 
clocks 

O whole 

half 

J quarter 

eighth 

sixteenth 
♦ 

S thirty-second 
• 

3 
I quarter note 

triplet 

3 

K eighth note 
<1 triplet 

3 

D sixteenth 
11 note triplet 

3 

Q thirty-second ' 
i note triplet 

• 

3 

S sixty-fourth 
3 note triplet 

e 1

96 

48 

24 

12 

6 

3 

16 

8 

4 

2 

1 

Fig. 2 MIDI note values 

me give undivided attention to both the 
playing and the pitch bending (and of 
course, other modulation), and both my 
hands are free to play with all the wheels 
and levers I like. 

Another part of planning ahead in¬ 
volves keeping written records of what 
patches you used on what tracks, the 
tempo, and so on. Even though sequenc¬ 
ers often let you name tracks and se¬ 
quences, take careful notes—or you could 
waste a lot of time if you come back to a 

Fig 3 

sequence after several months and need 
to re-construct your work. 

Juggling Clock Values 
If a sequencer lets you edit clock values 
for single MIDI events, you can do a lot 
more than just “auto-correct” your music. 

First record your tracks with a patch 
that has a fast attack, like a piano. This 
will make it easier to lay in your rhythms 
accurately. Then if you want to use a 
patch with a slower attack time you can 
compensate, one MIDI clock at a time, for 
the apparent “late” attack of this patch. 
Just advance the track in time, that is, 
edit the note-on data to occur earlier by 
whatever amount is necessary (Fig. 1). 
Some sequencers include a track-shift 
feature that allows for shifting an entire 
track backwards or forwards in time. 

Use the same technique to add the 
right feel to a performance. Advance a 
track, or even just part of it, to make it play 
slightly ahead of the beat for a hotter feel; 
delay the track for a more laid-back effect. 

For the world’s cleanest digital delay, 
use your sequencer to put MIDI “echoes” 
into your productions. Copy track one 
onto track two, for instance, and slip the 
new track back a few clock values. Delay 
it by some subdivision of the tempo—an 
eighth note, for example—and then edit 
the velocity of track two to lower the 
overall level of the echoes. Velocity edit¬ 
ing can be done on a note-by-note basis; 
some sequencers allow for “global” veloc¬ 
ity changes on a track where the entire 
track can be raised or lowered in level. 

For even niftier effects, play the echo 
on various MIDI devices with different 
sounds; transpose the echo track; or—if 
you have no respect for your reputation— 
echo the digital piano on track one with a 
sample of barking dogs on track two; or 
slip track two ahead in time to make a 
sweeping, thunderous noise patch segue 
into a sampled orchestra hit on track one. 

Sequencers usually run at clock rates 
of 24 pulses-per-quarter note (ppqn). 
Take a look at Fig. 2 to relate the number 
of MIDI clocks to various note values. 
This is a useful reference for any MIDI 
clock editing tricks you’ll want to try. And 
while we’re on the subject, use the equa-
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tion in Fig. 3 to determine the time in 
milliseconds of one clock value. Of 
course, the higher the clock rate you use, 
the higher the delay time resolution. 

For example, at 120 Beats Per Minute 
and a 24 ppqn rate, 1 MIDI clock = 
1000/((120 x 24)/60) or 20.83 ms. 

Sequencing Drum Patterns 
If your sequencer is at least as sophisti¬ 
cated as your drum machine and has 

often overdub 
‘non-keyboard’ 
events—program 
changes, pitch 
bends, breath 
controller data 
and the like—onto 
one track and note 
data on another” 

enough track memory, try recording 
drum tracks into the sequencer from a 
keyboard or dumping them in from the 
drum machine. During playback, have 
the sequencer fire the drumbox like an 
ordinary MIDI synthesizer. Record a basic 
groove on one track, then do fills, hits 
and other decorations on another. This 
simplifies editing as well as signal proc¬ 
essing of individual drum sounds. 

If you own a drum machine that ac¬ 
cepts velocity data but doesn’t have veloc¬ 
ity-sensitive pads, record snare rolls with 
a velocity-sensitive keyboard to make the 
roll sound less like an automatic weapon 
and more like a real drummer. 

Not all sequencing software has all 
these capabilities, but whatever capabili¬ 
ties your sequencer does possess, a little 
imagination can turn your computer into 
a useful tool for creating and recording 
music. And in the real world, where time 
is often money, it can help you save a 
little of both. EH 



Softsynth is a revolutionary 
new approach to digital synthe¬ 
sis: an advanced 32 oscillator, 
digital additive synthesizer with 
more features and versatility 
than other digital synths. Best 
of all, it's an easy to use soft¬ 
ware program that runs on your 
Macintosh'“ computer! 

How is this possible? Softsynth 
uses software-based synthesis 
to create sounds you design 
using graphic programming 
screens. After you specify a 
group of harmonics and enve¬ 
lopes, Softsynth creates a high 
quality digital sound that can 
be transferred to your sampler 
for playback. 

Additive synthesis is the most 
powerful and precise digital 
synthesis technique. Alas, 
hardware-based additive 
synthesizers are very expen¬ 
sive (usually over $10,000)! 
Softsynth offers an alternative— 
it is the first affordable, easy to 
use additive synth. 

Softsynth provides precise con¬ 
trol over all important synthesis 
parameters: each harmonic 
has a 40 (!) stage envelope, a 
15 stage pitch envelope and a 
choice of five different wave 
shapes. Complete editing tools 
are provided that let you copy, 
paste and clear parameters 
between harmonics. 

The unique Smartsynth'“ func¬ 
tion is even easier to use. You 
simply choose the characteris¬ 
tics of the sound you want to 
create, and Smartsynth will 
generate different variations of 
the sound each time you click 
the mouse! 

Because Softsynth's sounds are 
software generated, they don't 
suffer from input sampling 
noise. Your Softsynth samples 
will sound "cleaner," and take 
advantage of the full playback 
frequency response and 
dynamic range of your sampler. 

Add digital synthesis to your 
sampler— Softsynth provides 
the tools to create a wide range 
of exciting new sounds. 

Formore information contact: 

Current version works with: 
Ensoniq Mirage“/Multisampler,“ 
Sequential Prophet 2000/2002/ 
Akai S900 “ andS612/ Korg 
DSS-1/ E-mu Systems Emax “ and 
Emulator II“ (Emulator II version 
requires Sound Designer:“ ) 

digidesign 
Digidesign Inc. 920 Commercial 
Palo Alto, CA 94303 (415)494 8811 

Requires Macintosh 512K. 
with a MIDI Interface 

Macintosh is a trademark lie* 
c 1986 Digidesign Inc. All ng 
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It’s time to meet the audio component with 
a magnetic personality—recording tape. 

Tape Basics 
by Kim Dorell_ 

Let’s start our brief tour through the 
winding world of audio recording 
tape with a simple question: How 

much do we need to know about tape? 
Simple answer: Enough to buy the 

right kind for the project. 
Which leads to another even shorter 

question: How many kinds can there be? 
Not-so-simple answer: Lots. So let’s 

take a look at the kind of tape—analog¬ 
style magnetic recording tape—that most 
artists use, and will use for some time to 
come. 

Tape is the easily tangled strip of 
plastics, rubbers, and coatings within 
which tiny metal filings have been sown 
in deliberately random patterns. Sounds 
sent into a tape recorder will cause the 
record heads to emit magnetic fields of 
specific shapes, which will reorient the 
filings into analogous patterns represent¬ 
ing the sounds. These patterns can be 
listened to, kept, or erased (that is, made 
random again). 

Tape is thus a very thin and long 
electronic scroll onto which sounds are 
written in order to be read back (listened 
to). 

There are a bunch of technical terms 
and considerations involved here, but I’d 
like to leave that to the techies for the 
time being and discuss some basic, user-
oriented concepts and practices for the 
use and care of magnetic tape. 

Getting Started 
It’s time to lay down tracks, and you’re 
reaching for that roll of tape half-used on 
an abandoned project in 1981. It’s the 
right length and width. No problem, 
right? Right, with some major exceptions. 

This scroll of tape has all the charac-

Kim Dorell is a songwriter, arranger, and 
recording artist whose work has earned him 
worable coverage in Variety, Op, After 

k, and the L A. Times. 

teristics that wrapped-up materials usual¬ 
ly do. It doesn’t want to be unwound 
again and, if it is, it will lose pieces of its 
surface and shed dust all over your record 
heads in the process. It will have gotten 
curled, wrinkled or edge-curled in stor¬ 
age. It may have gotten moist and leaked 
symbols (magnetic patterns) from one 
layer to another, or its markings may 
have gotten blurry and faint over time. 
Scrolled tape does all these things. 

Absolutely, it is best to use new tape. 
If you do use tape that’s already been 
recorded, take a good look at it to be sure 
no edges are sticking out or flattened 
against the reel. If there are, you’re quite 
liable to lose at least one track to the 
nether world of single socks and old coat 
hangers. 

With old tape it’s also important to 
keep a sharp eye out for flaking or loss of 

coating. These conditions will cause se¬ 
rious degradation of your sound and will 
necessitate at least a good cleaning of 
your tape transport mechanism. No tape 
that is losing its oxide coating should be 
used for any mastering purposes. 

Second, always use the highest-qual-
ity tape a given manufacturer offers. Only 
the highest grades offer the retentivity, 
coercivity and all those other characteris¬ 
tics that, despite their linguistically hos¬ 
tile names, mean a very friendly thing: 
that your recording will last awhile. The 
importance of using highest-quality tape 
applies to every generation of a project. 
Logic alone will tell you that it’s no use 
spending hours constructing a great mul¬ 
ti-track tape only to end up with a blurry 
half-track master because you wouldn’t 
spend another five dollars on good tape. 
Similarly, why go through all this and 
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100 Presets 
• 50 Natural Reverb 
• 10 Gated Effects 
• 10 Reverse Effects 
• 10 Chorus Effects 
• 10 Echo Effects 
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Mount Case 
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Phone Jacks 

Midi Interface 

Wide Range of 
Algorithms 
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$395... 
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□ Extremely Fast Access to Files 
□ Directory Format 
□ Reliable Loading 
□ Stores Text Information 
□ Print Outs Generated 
□ For Commodore 64 

Only $49.95! 

mminc Line 
midi for the linndrum 

■ Midi Control of ALL LinnDrum Sounds 
■ Velocity Information Determines 
Volume of Multi-Volume Sounds 

■ Pitch Bend Information Adjusts Pitch 
of Toms, Congas, or Snare 

■ Also Provides External Sync from Midi 
Clock 

■ For C-64 Needs No Monitor or Disk 
Drive Call or Write 

100 Alternate Sounds for the LinnDrum 
Demo cassette $J. 

MasterCard & F/SA accepted 

¿SÍ 
digital 
sound 
technologies 

301 East Farnss Ave • High Point. NC 27262 
(919) 882-1368 

Custom pressing, tape duplication 
and packaging. 

1,000 
7-45s

including mastering, 
metal parts and 
processing. 
white sleeves, 
labels, pressing. 

$439°° 

12'Albums 
with jackets 
including mastering, 
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processing, poly dust 
sleeves, labels, pressing 
and printing of full 
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board jackets from 
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• CUSTOM 7” SLEEVES 
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1-800-263-7798 
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then fill the cassette player with second-
rate tapes that will distort the quality 
you’ve worked so hard to achieve? 

Now let’s consider compatibility. Just 
as some inks will do nothing but smear 
and make a mess on the wrong paper, 
some formulations of tape don’t accept 
the signals of some machines very well. 
The difficult solution is to re-calibrate the 
machine to deal with a particular type of 
tape. A simpler answer to the compatibil¬ 
ity problem is to ask the studio what 
brand to use, or better yet, buy the tape 
from the studio. None I’ve worked in 
charges more than standard, single-quan¬ 
tity list price for multi-track and master¬ 
ing tape, so at least it’s not a rip-off, and if 
difficulties do come up with the tape’s 
coating or stability (it happens only once 
every 17,000 years, but it does happen) a 
quick trip to the tape closet will let the 
session continue uninterrupted. 

Remember, compatibility applies to 
every generation. All machines, from mas¬ 
tering devices to cassette players, have 
tape preferences and we want to honor 
them since the machines, in this case, 
are solidly in control. 

How Much and How Long? 
Your next consideration is the amount of 
material you want to record and the 
amount of tape you will need to use. 
These are not trivial concerns. Given that 
a single reel of 2-inch tape can run $200, 
mastering tape $40 and high-quality 45-
minute cassettes may cost $3 apiece at 
discount, a band doing long dance tracks 
or lingering classical pieces may well find 
a third of their recording resources used 
up simply buying tape. It is vital to plan 
ahead, considering the operative ele¬ 
ments: tape length, tape thickness and 
tape speed. 

In calculating the right length reel to 
use, if a “slight” miscalculation occurs, it 
can mean your tape flaps off the reel in 
the middle of what might have been the 
hottest ending ever recorded. We can 
theoretically splice a little more to the 
end of the reel, but this will likely pro¬ 
duce splicing noise. Reels are already 
packed pretty full and at the high speeds 
of multi-track tape, what you could splice 
on wouldn’t be much. 

But tape does not live by length alone. 
Thickness also determines how much 
material you can record. Thinner tape 
doesn’t stack up as fully, so more tape 

(often 3600 feet instead of 2500) can fit 
on the same reel, giving you more record¬ 
ing time. Since a lot of the cost of a reel of 
tape lies in the reel itself (repeatedly 
tested for straightness so it won’t curl or 
otherwise damage the tape wound on it) 
you end up getting much more length for 
very little extra cost. But this solution has 
its problems. One is mechanical. When 
thinner tape (1.0 mil, or one one-thou¬ 
sandth of an inch) whirls repeatedly 
through a machine, it might stretch a bit 

and lower the pitch of all the sounds in 
the stretched section. It does happen. 
The second problem is print-through. 
Thicker tape (1.5 mil) presents a barrier 
between the layers of wound tape. Thin¬ 
ner tape has much less of a barrier, and 
the result is print-through: a softer ver¬ 
sion of the sound from one spot on the 
tape being copied onto the spot it’s lying 
against while wound up—free echoes 
where you don’t want them. 

The third element is speed. Tape runs 
at several speeds. The faster the speed, 
the clearer the sound will be, since many 
more metal filings get involved in form¬ 
ing the magnetic shapes representing the 
individual sounds and giving a much 
more accurate representation of what was 
originally performed. At lower speeds, on 
the other hand, tape lasts longer and you 
can fit more material on a reel for the 
same cost. Multi-track tape typically runs 
at 15, or 30 inches per second (ips). A 
tape running at 15 ips will be able to 
record for twice as long as one running 

—continued on p. 112 



Desktop Multi-Media Production 

The World's 'Next Generation' Music Studio 

I SB 

Wowhere has technology moved 
so fast as in todays music studios. 
Two years ago MIDI was just being 
established as an industry stand¬ 
ard and the number of music soft¬ 
ware manufacturers could be 
counted on one hand. Over the 
same period music video has gone 
from experimental to an established 
art. Computers, video and music 
have joined to make musicians 
multi-media technology artists. 

Now Mimetics and Commodore-
Amiga move into the next genera¬ 
tion technology by combining 
affordable computers, music and 
video into a single integrated 
system which stretches beyond 
music videos and creates a com¬ 
pletely interactive real-time music 
video environment which is totally 
modular with expandability to 

every arena of the music perform¬ 
ance arts. 

Just imagine...one central machine 
that can score synthesizers, digital 
audio samples, drum machines, 
audio processors and mixing con¬ 
soles for a complete soundtrack 
while it's also animating broad¬ 
castable color graphics mixed with 
live video, processed with special 
effects and edited into a final 
multi-media production! 

Mimetics’ SoundScape PRO MIDI 
Studio s unique modular design 
provides the power and flexibility 
necessary to connect and synchron¬ 
ize the various programs with in¬ 
ternal and external music synthesis, 
SMPTE, video tape and processing 
systems. It, by itself, is the state-
of-the-art music system. Com¬ 

bined with Amiga’s video power, 
SoundScape gives you a completely 
new dimension in music and video 
production environments. 

See the next generation’ possibil¬ 
ities for music and video, today, 
at your nearest Amiga/music/ 
video dealer, or contact Mimetics 
for more information. 

See us at NAMM. 

mmciicj 
CORPORATION 

P.O. Box 60238 Sta. A 
Palo Alto. CA 94306 

(408) 741-0117 

The Professional Software Source. 



MIDI is new enough that it’s easy to be 
a little shaky on the fundamentals. So, 
come with us and explore... 

The 15 Most Common MIDI 

With innumerable megabytes of 
new information about MIDI 
rapid-firing down the brain 

wires, it’s at times an overwhelming task 
to sort out the useful from the trivial infor¬ 
mation and keep everything straight. Cer¬ 
tain basic facts stick in the memory cells: 
that MIDI data transmits on up to 16 
channels; that you’d better have a couple 
of five-pin MIDI jacks on your synths for 
them to talk to each other; and that it’s 
gonna take a lot of time to get the rest of 
this stuff together! 

That’s pretty much where we all start¬ 
ed from when the first MIDI jack grinned 
its cute little five-toothed plug at us. Since 
then we’ve found that many of the people 
with whom we work are harboring some 
basic misconceptions about MIDI, so let’s 
clear up 15 of them and make MIDI a little 
less muddy. 

1. All MIDI implementations are cre¬ 
ated equal. 

Actually, there is a great deal of variation 
in the number of MIDI features found in 
any two pieces of MIDI gear. You do get 
what you pay for; it costs a company 
more money to include more MIDI fea¬ 
tures. To accommodate all types of cus¬ 
tomers, manufacturers offer several levels 
of sophistication in MIDI equipment. As 
one example, consider dedicated hard¬ 
ware sequencers. The \hmaha QX21, a 
basic sequencer priced below $300, can 
sequence about 8,000 notes, includes 
song position pointer (for autolocation 
applications), and offers merging, quan¬ 
tizing, and basic insert/delete functions. 
That price does not allow for note-by-
note editing or the ability to unmerge two 
channels, and the unit does not include a 
disk drive. At the other end of the price 

Misconceptions 

» 

4 

ever, the DX7 stores only voice data, not 
function data. The TX7 and TX816 store 
all MIDI function data such as pitch bend, 
portamento, mod wheel, breath controller 
and aftertouch. This vast difference in 
the number of MIDI features exists in 
different versions of essentially the same 
instrument! 

by Leslie Fradkin and 
Elizabeth Rose 

range, Roland’s MC500 sequencer 
($1,295) has a 20,000 note on-board 
memory, and an internal disk drive that 
can permanently store 100,000 notes. The 
MC500 can unmerge data, record system¬ 
exclusive data, and provide note-by-note 
editing on its small LCD. It also outputs 
and recognizes song position pointer. 
You’re mosdy paying for expanded note 
storage, extra MIDI editing features and 
more memory (memory is expensive). 

Another interesting discrepancy is 
the number of MIDI features found in 
Yamaha’s DX7, TX7 and TX816. The lat¬ 
ter two are modular versions of the DX7. 
The major difference is that the DX7 has 
a keyboard and the others do not. How-

2. You need an external computer to 
do things with MIDI. 

Although a computer is a handy device 
for your studio and makes you look very 
cool on recording dates, it is quite possi¬ 
ble to operate a decent MIDI system with¬ 
out one. Either of the dedicated hard¬ 
ware sequencers mentioned above will 
let you record, edit and play back up to 16 
MIDI channels; in fact, you can make 
excellent demos with a basic hardware 
sequencer, a couple of synths, and a drum 
machine. Remember, though, that a com¬ 
puter is great for visual editing programs 
that run with samplers, and there’s not a 
dedicated hardware sequencer on the 
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market that doubles as a word processor 
or helps you keep track of your finances. 

3. You can store one synth’s patches in 
a different make of synth. 
There are a number of folks who are 
pulling their hairs out trying to store DX7 
patches in Casio CZlOls. Unfortunately, 
each synth has a different internal con¬ 
figuration that produces and structures 
its sounds. DX7s use sine wave operators 
for FM synthesis, Oberheim’s Matrix-6 
uses voltage controlled oscillators and fil¬ 
ters (subtractive synthesis), Casio synths 
use phase distortion, and so on. There is 
no common language for sound storage 
between these different synths, and there¬ 
fore, no way to transfer patch sounds 
from one instrument to another. The only 
exception is that some programs allow 
you to re-format samples from one sam¬ 
pler into a format suitable for storage in a 
competing sampler. 

4. MIDI data recorded on one sequenc¬ 
er is only playablefrom that sequencer. 
Here’s the good news: just because you 
can’t store patches from one make of 

synth in another doesn’t mean you can’t 
transmit sequenced data from one se¬ 
quencer to another. Sequenced data is, 
fortunately, a common language. It gener¬ 
ally consists of note-on/off MIDI data, 
velocity, modulation, and so on, as de¬ 
scribed in the MIDI specification. There¬ 
fore, a note-on command looks the same 
to a Korg SQD-1 sequencer as it does to 
Musicsoft’s “Texture” sequencer. You can 
therefore transfer your sequences by syn¬ 
chronizing both sequencers to a com¬ 
mon clock, playing back the sequencer 
data from one sequencer through the 
MIDI Out, and recording this data into 
the other sequencer (set to record) via 
the MIDI In. However, you must have 
both sequencers present to do this. You 
can’t just dump your sequences to cas¬ 
settes or floppy disks, carry them across 
town to your pal’s studio, and try loading 
the data into a different type of sequenc¬ 
er. Even though MIDI data is standard¬ 
ized, disk storage protocols are not. Se¬ 
quencers don’t even necessarily use the 
same-sized disks. 

5. The number of tracks you can re¬ 

cord on a sequencer is the number of 
tracks you will hear on playback. 
Sorry, if you want to hear 16 different 
tracks, you need at least 16 individual 
sound-generating modules. These can be 
16 different synths, or a lesser number of 
multi-timbral synths. The latter allow you 
to assign different voices to individual 
channels. Thus, a four-voice multi-tim¬ 
bral synth can play back single-note data 
from four channels simultaneously; four 
such synths could play back 16 single¬ 
note melodies. Of course, to play back 
chords you would use up more voices. 
Generally, you will use some mix of stand¬ 
ard polyphonic synthesizers and multi-
timbral synths to fully use a sequencer’s 
capabilities. 

If you want to hear more parts than 
your instruments can support in real time, 
you must record a sync tone on tape, tape 
your first layer of synths, sync and record 
the next layer of synths, and so on. Or for 
about $70,000 you can buy a Fairlight 
Series 111, which outputs 16 MIDI chan¬ 
nels (128 timbres) simultaneously from 
each of its four MIDI Out ports. Nothing 
to it. 

Finally there is an inexpensive, simple-to-operate, 
flexible modular Automation System to retrofit any 

console. SAM™ (SMPTE Automation Manager) and 
MIDI MUTE truly constitute a breakthrough in console 
automation. Now you can automate your studio 
starting for as little as $549 for full mute automation, or 
$1398 for a full SMPTE self-locked automation system. 
And, like all JLCooper products, these grow with you — 
up to 24 channels. Best of all, SAM and MIDI MUTE 
require no modification of your console, just plug them 
in and you're ready to go. 

Jl£ □□PER ELECTRONICS 1931 Pontius Avenue • West Los Angeles, CA 90025 
(213) 473-8771 • TLX: 5101001679 JL COOPER 
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6. If one synth sends velocity, a non- ! 
velocity synth can respond to this data. 

In the words of Mr. Spock, this is illogical. 
Yet many people think that when they’re 
playing a synth that responds to and 
produces velocity infomation, and trig¬ 
gering another synth that does not re¬ 
spond to velocity, the velocity synth will 
magically override the non-velocity 
synth’s limitations. There is no such mag¬ 
ic. Non-velocity synths trigger all notes at 
MIDI velocity code 64, the MIDI number 
for medium velocity. The same is true of 
aftertouch; if you send aftertouch infor¬ 
mation into a synth that cannot respond 
to aftertouch, it will simply not recognize 
the data. 

7. Some people try to connect MIDI in 
jacks to MIDI in jacks and MIDI outs 
to MIDI outs. 
This does not work unless you are setting 
up a MIDI patch bay for a number of 
synths and sequencers. Otherwise, a MIDI 
Out goes to a single MIDI In. MIDI Thru 
(which carries a replica of the MIDI In 
signal and is electrically like a MIDI Out) 
also feeds a single MIDI In. 

8. Assumption; all sequencers play 
with the same resolution. 
There are vast differences between se¬ 
quencers when it comes to pulses-per-
quarter note, or “resolution.” Southworth’s 
Total Music for the Macintosh and Music-
Soft’s Texture for the IBM both play with a 
resolution of 120 (i.e. a quarter note on 
these sequencers can be divided into 120 
discrete parts). Petformer for the Mac has 
a whopping 480 ppqn; Yamaha’s QX-1 
and QX-7 output 384 ppqn; and Voye-
tra’s “Sequencer Plus” and Yamaha’s QX-
21 both have 96 ppqn resolution. De¬ 
pending on your needs, the amount of 
resolution on a sequencer might very well 
make a difference. In film or TV scoring, 
the ability to move clocks around is very 
important. What seems to be a tiny shift¬ 
ing of a note can really make a difference 
when trying to get a sound effect to occur 
exactly at the same time as action on the 
screen. However, note that if you quan¬ 
tize (or autocorrect) your data, the amount 
of resolution doesn’t make much differ¬ 
ence since the quantize value you choose 
(eighths, 16ths, etc.) overrides the se¬ 
quencer’s resolution anyway. Resolution 
only becomes important with real time 
playing. 

9. Yoh can play a note on one synth 

and always hear a response from a 
connected synth with no regard for 
channel selection. 
This is only true if both synths are operat¬ 
ing in Omni mode. Otherwise, you must 
set your synths to send and receive on 
the same MIDI channel. If you set a mas¬ 
ter synth to send on MIDI Channel 1, any 
slave synths must receive on MIDI Chan¬ 
nel 1. One way around this rule is to use a 
channel filter (such as Roland’s MPU103 
or Yamaha’s MEP4 data processors). They 
can receive on Channel 1 from the DX7, 
for example, and convert the channel 
data so that it is then transmitted on a 
different MIDI Channel. The MPU103 can 
also filter out unwanted data; for exam¬ 
ple, if you merged Channels 1 and 2 and 
want to get rid of Channel 2, the proces¬ 
sor will filter it out. The MEP4 is a marve¬ 
lous device that can do almost anything 
with MIDI data—separate controller and 
function data from voice data, process 
channel data, etc. 

10. All manufacturers’program/patch 
number systems are the same. 
The annoying truth is that while all manu¬ 
facturers use the same MIDI numbers for 
controller and function data, there is 
some variation in the numbering systems 
used for patches. The MIDI standard is 
0-127; however, some manufacturers 
don’t even number patches sequentially, 
but as banks of a certain number of 
patches. You may need to do some con¬ 
versions when imbedding patch change 
commands in sequencer tracks. 

11. Once you’ve recorded a track on a 
sequencer, you’re stuck with thesound 

and the performance. 
Not at all true. As noted before, sequenc¬ 
ing records note-on/off, function, and 
controller data—not sound. If you play a 
real time performance from a keyboard 
using a string patch, and decide you 
want a horn section on playback, all you 
have to do is change the sequencer’s 
patch number (or imbed the patch 
change command in the sequence). Re¬ 
member, this isn’t tape. You’ve already 
recorded the note-on, note-off data 
(which is analogous to note information 
in traditional music notation), so when 
you change the patch from strings to 
homs, the “horns” will play back the same 
note-ons and note-offs you told the 
strings to play. This is like a saxophonist 
playing from a cellist’s sheet music. 

—continued on page 113 

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, 4 

• DATA SHEETS OR DISK (C-64, 128 & Dr. T's, 
CZ Rider, Passport librarians, Atari ST & Dr. T's, 
CZ Droid) 
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 

ENSONIQ ESQ-1 
• CASSETTE OR DATA SHEETS: 
Volume 1: 40 sounds $24.95 

YAMAHA DX-100 • 27 • 21 
• DATA SHEETS. CASSETTE. OR DISK (C-64. 128 

& Dr. T's DX-100 librarian) 
• 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 95ea. 
DISK (C-64. 128 & Dr. T's, Passport DX librarian, 
or Apple Ue & Passport, DX Pro, DX Heaven. 
Data 7 librarians) OR CASSETTE (TX): $59.95 ea. 

KORG POLY-800 • EX-800 
• DATA SHEETS OR CASSETTE Volume 1 : 
64 sounds. $24.95 

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: 32 sounds $24.95 

TR-505 & TR-707 DRUM 
DATA CASSETTES $19.95 ea 
Vol. 1: Best Mix 
Vol. 2: Funk & Fusion 
Vol. 3: Techno-Pop & 

Electro-Dance 

Vol 4: Top Hot Rock 
Vol. 5: Jazz, Swing, 

Bebop. Blues 
Vot. 6: Latin 

DIGITAL HORIZON™ SAMPLES 
PROPHET 2000 • EMULATOR II 
EMAX • MIRAGE • AKAI S900 

• COLLECTION #1: PREMIERE 
#1 Piano 
#2 Bass 
#3 Master Strings 
#4 Brass 

#6 Anthology 
#7 Composer's Tool Kit 
#8 Drum Kit 
#9 Percussion 

#5 Orchestra Classics #10 Cosmos 
$25.00 ea. Disk $199.95 10 Disk Set 
NEW! SAMPLES OF THE MONTH™ 
• KORG OSS-1, ROLAND S-50 Available Soon! 
• Digidesign Sound Designer and Softsynth— 

call or write. 

DIGITAL SAMPLING SOUND CASSETTE 
• For any sampler: Mirage. Akai S612, Yamaha 
VSS-100. Casio SK-1. RZ-1, Korg SDD-2000.etc. 

• #1 SYNTHESIZER COMPLETE. 125 Dynamic 
synthesized sounds. 

• #2 STUDIO MASTER. Multi-sampled acoustic pro¬ 
sound library. 
Cassettes (chrome) $24.95 ea. 

• Demo tapes available: $5.00 ea. 
CZ series, DX-100 series, DX-7 series, Juno 
(incl. sample patches). 
Emulator II. Prophet 2000, Mirage 

NEWI EMAX, ESQ-

MIDImouse Music 
Box 272-pD

Rhododendr 
(503) 6i 

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 forC.O.D. 

Dealer Inquiries Welcome! 
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Ultravox, Kraftwerk, the Eurythmies and 
I Cluster are but a few of the artists who 

J have benefited from Conny Plank’s crea¬ 
tive production/engineering. Here he shares with 
EM readers the elements of his genius. 

Crazy at Conny’s 
BY JOHN PlLIBERTO_ 

Artists from Kraftwerk to the Euryth¬ 
mies to Killing Joke have come to 
Conny Plank to produce and engi¬ 

neer their records. If you think it's because 
he's a production wizard whose ability to 
make electronic sounds come to life on vinyl 
has made Conny a legend in German elec¬ 
tronic music circles and a savant to ayounger 
generation of Anglo-rock musicians, you 
might be right. 

But it could be his burly, Papa Bear 
cuddliness. Standing at a lumbering 6'4" 
looking like a centerfor the New York Giants, 
Conny rules over his studio with Buddha-like 
serenity, his enthusiasm and joy contained 
behind a bemused grin. 

In Conny’s Cologne studio, German new 
wave composer Amo Steffens is bounding off 
the walls, extolling the technological tricks of 
a new angst-ridden track we’re hearing on 
playback. "You hear that bass drum?" he 
exudes. "That’s the hood of a Cadillac being 
slammed," he gesticulates wildly. "Only old 
American cars have that power. ” Conny mean¬ 
while, sits quietly, an ever-present cigarette 
sandwiched in his stubby fingers, a twinkle 
glimmering behind his sleepy, pale blue eyes 
as he casually explains how none of the 
music on Amos’s record, Schlage, comes 
from real instruments, but instead are natural 
sounds sampled into his Emulator II. The 
track is massive. Huge percussive chunks 
roar out of the giant JBL monitors in a 
battering ram of rhythm. 

You probably haven’t heard Amo Steffens, 
whose records aren’t released in the U.S., but 

John Diliberto is the producer of Totally 
Wired: Artists in Electronic Sound, a 
weekly program on electronic music pro¬ 
duced for Pennsylvania Public Radio Asso¬ 
ciates and broadcast on public radio stations 
icross the United States. 
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no doubt you’ve been floored by some of 
Plank’s other work with Ultravox, Kraftwerk, 
Killingjoke, the Eurythmies, Deutsche Ameri-
canisher Freundschaft (DAF), Holger Czukay 
and Cluster. Whether using synthesizers and 
computers or recording German folk groups, 
Conny has a unique understanding of how to 
create that elusive "theatre of the mind.” 

Like most of the electronic German gen¬ 
eration, Conny was bom of ’60s psychedelia, 
given vent in the electronic music studios of 
West German Radio in Cologne. As an engi¬ 
neer, he worked with icons of 20th century 
music like Karlheinz Stockhausen and Mau¬ 
ricio Kagel. In the late, after-sessions hours, 

Conny experimented with classical musicians. 
Sitting at the mixing console, he generated 
free-form compositions, sending out echoes 
and filtering changes in real time. The results 
can be heard on a Deutsche Grammophon 
boxed set called Free Improvisation, with a 
group aptly called Wired. "It was like dub¬ 
mixing ” explains Conny, "but live dub-mixing 
so it was an improvisation together.” 

A rudimentary musician himself, Con¬ 
ny’s creativity comes at the mixing console. 
Whether listed as producer, engineer or mu¬ 
sician, his impact is crucial. He shaped the 
sounds of the first four Kraftwerk albums, 
including the international hit, Autobahn. 

Producer/synthesist Conny Plank 
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UNIQUELY QUALIFIE 
Create your DIGITAL AUDIO WORKSTATION 

with ATARI 

To transform musical inspiration into realization you 
need powerful technology. Technology that is 
accessable and affordable Technology that’s Atari. 

Always on the technical edge 
Atari has championed digital music technology 
ever since MIDI debuted. With the introduction of 
the amazing 52OST and 1O4OST computers, 
stage, studio and non-professional musicians hove 
access to the world’s only 16/32 bit computer with 
MIDI built-in. The ST with its 68000 CPU running at 
8 mhz is faster than any of it competitors. The ST 
with either 512K or 1 megabyte is more powerful, 
able to store thousands more MIDI events. And 
price-wise - to put it bluntly, the 52OST and 
1O4OST beat the stuffing out of all competitors. 

Always a choice 
For progressive musicians on an even tighter 
budget the ATARI 13OXE with Hybrid Arts 
MidiTrack III is the affordable choice. Professional 
MIDI implementation... increased memory... 
boosted processor speed... all combine to offer 
stage, studio and non-professional artists with a 
high-performance system. The same system that 
Kawai America selected to introduce with their 
new K3 synthesizer. 

Hybrid Arts, Inc. 

All ways committed 
Software? Of course. Support hardware? Absolutely. 
Companies like Nilford Labs, Dr. T’s music software, 
Hybrid Arts and many others are committed to 
creating high-end MIDI products for the 52OST 
and 1O4OST. That includes Hybrid Arts’ new 16 bit 
Analog Digtal Audio Processor (ADAP) with stereo 
sampling and MIDI capability, Dr. T’s CZ Patch and 
a growing library from other manufactures. On the 
ATARI 13OXE Hybrid Arts offers patch librarians, 
editors and sample editing software for top selling 
brands of synthesizers. 

ATARI. Accessible. Affordable. Always the answer to 
transforming musical inspiration into musical reality. 

AATART 
Power Without the Price™ 
ATARI, ST, 52OST. 1O4OST, and 13OXE are trademarks of Atari Corp. 

Hybrid Arts and MidiTrack III are trademarks of Hybrid Arts Inc. 
K3 is a registered trademark of Kawai America Corp. 
CZ-1O1 is a registered trademark of Casio Inc. 
Nilford Labs is a trademark of Nilford Laboratories, Inc. 
Dr. T’s Is registered trademark of Dr. T's Music Software. 

“1986 Atari Cotp. 



Introducing a touch-sensitive system 
"löt $ not OUt OÍ reOCha It has 64 RAM memories 

which are loaded at the factory with 
a powerful assortment of PD 

You haven't gotten this far in your 
career by making compromises. 
That’s the whole idea behind Casio’s 
new line of professional products— 
uncompromising performance. 
It’s also why we created a whole 
new division to help you get the 
most out of it. 

And there’s a lot to get. Our 
CZ-1 ($1,399) is a full-size, 61-key 
synthesizer with programmable touch 
sensitivity. Initial touch, or velocity, 
can be programmed to control 
pitch, timbre and volume; while after 
touch can be adjusted to control 
modulation depth and volume. 

sounds, or can hold the same num¬ 
ber of sounds of your own creation. 
(You can still recall any of the factory 
presets at the touch of a button-
even if you have written over them.) 
Our optional RA-6 cartridge 
($89.95) can immediately access 
another 64 sounds, for a total of 192 
sounds in all! 

In addition, the CZ-1 has a 
new Operation Memory, which holds 
64 key-splits, tone mixes and other 
combinations for instant recall in the 
heat of performing. The key-splits 

and tone mixes themselves now have 
added features to give you more 
flexibility, such as separate stereo 
outputs, independent detuning and 
octave shifts. 

Of course the CZ-1 ’s MIDI 
is advanced to the max—an 8-note 
polyphonic, multi-timbral system, 
which allows you to assign the 8 
voices in any combination over the 
16 channels of MIDI for all your 
sequencing needs. 

And so you can easily keep 
track of all your sounds, the CZ-1 lets 
you name them yourself and shows 
you which ones you’re using on its 
bright, back-lit alpha-numeric display. 

Strapping on our AZ-1 ($549) 
41-key, full-size MIDI keyboard con-



troller is an easy way of adding mobil¬ 
ity to your abilities. It’s battery powered, 
touch-sensitive and will support all 
128 program changes, even over 
two MIDI channels. The AZ-1 can be 
used to control any function of any 
MIDI instrument on the market by the 
use of ten controllers, five of which 
are user-definabie. This allows you to 
customize its performance to match 
your set-up, no matter how your 
gear changes. 

Adding drums to your system 
is as easy as plugging in our RZ-1 
($649) sampling drum machine. It 
comes with 12 PCM presets, each 
with its own line output and volume 
slider, for ease of mixing. 

When you want to add your 
own sounds, you can record up to 
four different samples at a 20 kHz 
sampling rate, with a .8 sec total 
sampling time. And to make your 
search for just the right sample eas¬ 
ier, it comes with an audio tape of 
91 drum and percussion sounds. 

The RZ-1 has a 100 pattern/ 
20 song memory and is one of the 
only drum machines on the market 
whose memory can accept dynam¬ 
ics from a MIDI keyboard or drum 
pad. Other features include real or 
step-time recording, auto-correction 
up to 1/96 of a beat, and tape or 
MIDI storage of your pattern or 
sample data. 

Whatever system you’re using, 
ourTB-1 ($89.95) MIDI switching 
thru box, will keep it neatly wired with 
two inputs and 8 switchable thru ports. 

Even if price were no object, 
our new professional line would be 
a tough act to improve on. As it 
happens, though, it’s the first touch-
sensitive system that’s not out of 
reach. 

If performing is your life, you 
owe it to yourself and your audience 
to check out our performance. It’s 
definitely noteworthy. 

CASIO 
Where miracles never cease 

Casio, Inc Professional Musical Products Division: 15 Gardner Road. Fairfield. N.J. 07006 New Jersey (201) 882-1493, Los Angeles (213) 803-3411. 



Nearly anyone touching a synthesizer in the 
Cologne-Dusseldorf region came to Conny. 
His relationship with the Cluster-Harmonia-
Neu axis even led to him recording as an 
artist with Dieter Moebius from Cluster 
(Rastakraut Pasta, Material, Zero Set, all 
on Sky). 

His work with these seminal electronic 
ensembles was heard by the post-new wave 
generation of British musicians who’d opted 
out of the rudiments of punk and exhausted 
the limits of Euro-disco. Ultravox recorded 
their brilliant swan song with John Foxx, 
Systems of Romance (Antilles), and returned 
to Conny’s Studiof or their comeback, Vien¬ 
na (Chrysalis). The success of Vienna and 
its successor, Rage In Eden (Chrysalis), were 
due in no small part to the edgy, nearly 
psychedelic environment that Conny gener¬ 
ated in the studio. 

After two recordings, Quartet (Chrysa¬ 
lis) and Lament (Chrysalis) produced by 
George Martin and themselves respectively, 
Ultravox has returned to Conny’s Studio for 
their forthcoming album. 

In September and October Conny made 
his first live performance on a Goethe Institute 
tour of South America. He played a DX7, a 

ULTFWl/nX 

trumpet, the mixing desk and an 8-track tape 
of pre-recorded backings; Dieter Moebius 
played an Arp Odyssey and an Oberheim 
synthesizer; Amo Steffens sang and played the 
Emulator II. “It was rhythmic and psychedelic 
electronic music,” exuded Conny over the 
phone recently. “It was partlyfree-form, partly 
composed. I had an 8-track with me, mixed 
with sequences and sounds as a background 
and I used it in a dub-mix way so I had the 
possibility to change it in reaction to the other 
musicians.' Fortunately, six weeks worth of 

concerts were recorded for a future album. 
Conny lives in the outskirts of Cologne 

where he owns a beautifully re-modeledfarm-
house. In the adjacent bam resides his stu¬ 
dio, its cozy control room over-powered by 
monsterJBLs, two 24-track Otari's and two 
MCI computer-controlled mixing consoles. 
Since I was last there, however, Conny has 
replaced the MCIs with an automated cus¬ 
tom console designed by Michael Tahl and 
Peter Lang. “I didn’t want to buy an SSL 
(Solid State Logic), he says. “I wanted a toy 
t hat was faster than these other desks. When 
I work on SSL desks Ifeel like an accountant. ” 

Spontaneity and interaction are the ele¬ 
ments Conny seeks, even with computers. “I 
just got a new program to work with the 
Emulator II on my Macintosh, by Digidesign, 
called Sound Designer to edit sounds, loops. 
I use the Linn sequencer same as in the 9000 
but a separate unit which is nice because I 
can use it in flying mode. I don't like to think 
too much when I design a sequence. I can 
kick in or punch out notes like a dialogue 
with a machine. ” 

A recent pilgrimage to Conny’s Studio was 
made by the Eurythmies for whom Conny will 
be producing a live recording in Japan. Conny 

iöjsa es-2öooxt/at 
The ultimate system 
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produced the very first Eurythmies record, In 
The Garden (RCA import only), before their 
electro-pop smash, Sweet Dreams (RCA). On 
their latest record, Revenge, Conny contri¬ 
buted some drum sounds. "It wasn’t a session, 
demurs Conny. “We were sitting around, ex¬ 
changing ideas and being crazy.” 

For Conny, being crazy is what it’s all 
about. "Craziness is holy," exclaims Conny, 
in the mysterious, dramatic voice he uses 
when he wants to be emphatic. “When I talk 
about this hip-hop music and what they do 
in New York, it ’s not crazy enough. It’s attrac¬ 
tive and they have sensations, but it's not 
crazy. When I listen to Charlie Parker it was 
crazy. When 1 listen to Charlie Mingus it was 
crazy, but this is not crazy. Craziness is 
something holy.” 

EM: What was it like in the early days with 
Cluster, Kraftwerk, Harmonia, the Sky label? 
CP: At that time we all were influenced by 
English and American music. We also 
listened to Koenig, Stockhausen, Varese. I 
used to work with these people in ’67, 
'68, and ’69. Mauricio Kagel gave me a lot 
of ideas about sounds. In those record¬ 
ings 1 worked with very academic musi¬ 
cians being very precise doing these 
sounds, and to me it seemed lifeless, and 
dry. 1 then tried to find people that looked 
in a different way to these materials, that 
tried to improvise with these dirty 
sounds, these electronic sounds—to have 
a feeling like a jazz musician has to his 
instrument. 

We often worked with cheap toys 
and used them in a strange way. We 
distorted a lot of things and filterec 
sounds very radically but we didn t cal 
ourselves electronic musicians. We usee 
any scratch on guitars, or noises on an 
instrument.. .we used pianos and 
scratched the strings and put echoes on 
them, and tried to find drastic or attrac¬ 
tive elements that turned us on. 

The first set-up of Cluster was inter¬ 
esting. We had five oscillators, a few tube 
distortion units where we sent the sound 
through the tube and could adjust the 
amount of distortion. We had echoes 
where you could change the speed of the 
echo in real time. We used normal organs 
and Hawaiian guitar; when you treat a 
Hawaiian guitar really heavy it sounds 
like electronic music. We used tape-loops. 
We had a quite complex setup of all these 
things that were mixed. Sometimes we 
worked with a drummer, sometimes with 
cheap Italian machines. 

Ultravox told me that when they heard 
Neu and Harmonia records they got in¬ 
spired by this because of the different 
point of view. I think Lou Reed and John 
Cale and the Velvet Underground were in 
a similar situation. They were very' naive, 
exploring new things, using the old rock 
and roll but with different ears and differ¬ 
ent experience of heavy city' life. You do 
something and you don’t realize how good 
it is. When you talk to Lou Reed today he 
says he never realized how good this was. 
They just did it unconsciously, by accident, 
and later on found out how important it 
was to pop music. 

We were also influenced by the Velvet 
Underground. When 1 got this oanana 
record produced by Warhol, we were im¬ 
mediately influenced by that. We said 
this is a fresh approach. They didn’t care 

about the beauty of sound, they just went 
for a basic feeling of a true situation. 
EM: In the last few years there’s been a 
growth in producer/artists like Trevor Hom, 
Martin Rushent, Arthur Baker, who are vir¬ 
tually creating the music of the people they 
produce. You produce music yourself, but 
under your own name. 
CP: I admire some of these producers 
because they handle sounds very well. 
What I don’t like is that most of their 
work sounds constructed. They go for an 
immediate sensation. Is it attractive? Is it 
acceptable? Does it sound impressive? 

To me music isn’t just interesting 
sounds. There must be content, an articu¬ 
lation, a state of mind, that I feel from the 
music because music to me is like a per¬ 
son. To me it presents an interesting state 
of mind. I think this has gone out of some 
music so that becomes more mechanical. 
Fantastic designs—it’s mannerism. I 
don’t say that about all of what they put 
out. Some of it is beautiful, but that’s very 
rare and some of them are not very con¬ 
scious about the content of music. 

I just worked with a famous disco 
producer in New York, Francois Kervor-
kian (who produced Kraftwerk’s newest 
album, Electric Cafe, on Warner Bros.) 
and he was a very good engineer and 
very good mixer, but I noticed that he just 
was looking for impressive sounds. He 
wanted to be sure nothing was ever bor¬ 
ing so that everything was up, up, up. 
After a while 1 said to him, “You’re always 

From left to right: Amo Steffen, Dieter Moebius, and Konrad Plank 
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going up, up, up and you don’t have any 
dynamic anymore. You also have to come 
down to build it up again. How can you 
live under this pressure to be up all the 
time? It’s crazy.” It’s like putting music 
through a limiter to keep every note on 
the same level. So nothing was quiet, 
everything was extremely loud. 
EM: That’s been the direction of popular 
music, however. To be constantly driving, 
with static, insistent beats. Especially with 

drum machines, where people go for the 
steady, hard driving sound. And you were 
doing that in the beginning, as well. 
CP: Yeah, that's true. But 1 found some¬ 
thing that was very interesting in making 
music with mechanics and programs. If 
you understand it right, you can make it 
come to life when you create a tension 
between the machine and you. As long as 
you can manage this, it will be interest¬ 
ing. But most of the music 1 hear today, 
you don’t hear that. After a few listens it 
starts to sound boring because it has no 
secret anymore, because the sound that 
is programmed always sounds the same. 
Nobody works on the dynamics of the 
sound so it becomes monotonous. 

It’s easier to program than to get a 
musician in to play it right, so you pro¬ 
duce more. So instead of producing less 
and having good musicians, they pro¬ 
duce more and more, like a factory. It’s 
like a music industrial revolution, like 
they produce cars. They produce music 
in the same way. When you look at old 
cars, they were hand-made and it was 
something really interesting as a piece of 
art. When you take a car today, you don’t 
have these feelings about it. It’s just a 
throw-away product. 
EM: You’ve been working with the Fairlight 
and Emulator since around 1982. In listen¬ 
ing to this Amo Steffens record, was it almost 
all Emulator? 
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CP: Basically it was played. We got a 
drummer in, a good friend of ours, and 
the basic track we always played so there 
is no mechanical feeling in the structure 
of the music. Then we looked for sounds 
that could replace the normal snare, tom¬ 
tom, cymbal sounds. We started to exper¬ 
iment with car crashes, with explosions 
...everything that a rock drummer 
dreams about, because they want to 
sound like a monster war movie. So we 
took the real thing and made a super 
heavy drum track out of it. 

Then we found out that if you used a 
natural sound liké a falling piece of iron, 
it has its own rhythm. It falls and goes 
dang-a-lang, dang-a-lang-a-lang or some¬ 
thing. You listen to this noise and you 
find that you get an inspiration for a 
rhythm. It’s like a Polaroid and you use 
that to make a rhythm out of it. Then 1 
find it very interesting to use samples 
from an Emulator or Fairlight because 
you can make them come alive. 

(Edgar) Varese was one of the first 
composers who used normal noises not 
made by instruments. He used metal ma¬ 
terial, wood blocks, all kinds of material 
like tin buckets and he called it musique 
concrete. We go on developing these 
ideas, using just normal everyday sounds, 
in the streets, the workshop, and we make 
music out of it. 
EM: It’s interesting that you mention Varese, 
because he and Pierre Schaeffer, Pierre Henry 
and Stockhausen were the first samplers. 
CP: Sampling has been a technique for a 
long time. I always used bits of tapes to 
sample and now I use digital systems that 
are more convenient and practical be¬ 
cause it’s quicker and more precise to 
use. But it’s no different from what I did 
before. It’s only more clever. 
EM: How much are you processing the 
sounds after you sample them? 
CP: 1 use treatments, filters, echoes, re¬ 
verbs and I have to adjust the elements to 
the ideas that I’m working on. It’s like a 
carpenter with a piece of wood and to fit 
it into his construction he has to work on 
it. It’s the same way with sounds. I have to 
adjust them to the picture that I’m work¬ 
ing on. 

I worked with a German group, the 
Humpe sisters (Humpe-Humpe, Warner 
Bros.). That was interesting because the 
girls sounded very sweet so 1 could make 
the music dirtier underneath. So there 
was a nice contrast between the heavenly 
voices and backing track. 
EM: What about pure electronic sounds? 

You were one of the pioneers of that on 
records. 
CP: I like synthesizers when they sound 
like synthesizers, not when they sound 
like natural instruments. I like them to 
have their own colors. The strange areas 
of colors that you can do with synthesiz¬ 
ers is what’s interesting for me, not just 
copying an acoustic instrument. 
EM: A lot of the records that you’re involved 
with don’t seem like they can be performed 
live. Your recording experience seems com¬ 
pletely divorced from the live performance 
experience. I’m thinking of the Cluster rec¬ 
ords, Dieter Moebius, Amo Steffens. 
CP: We’re in the same position as the old 
composers who needed musicians to 
play, but we prepare a program to play. 
We can put the programs, the music, the 
elements together in the studio and use 
this material and perform. This is the same 
process as when 1 mix something on the 
desk and I have all the elements there, the 
actual mixing is a sort of performance. It’s 
playing, expressing something. This mix¬ 
ing can also happen in front of an audi¬ 
ence because it needs inspiration, it needs 
attention and what the audience can give 
you. I think there’s a possibility to do this 
on stage like what Lee Perry did with his 
dub-mixing. It was an incredible perform¬ 
ance of a reggae song. 
EM: You don’t seem to have a Conny Plank 
sound, yet it seems like you’re very involved 
in the creative process of the records you 
produce and engineer. 
CP: 1 think it’s a level in the spirit of the 
people that come together. The way 1 
find people has to do with the state of 
mind of these people and how we com¬ 
municate. That’s what influences the 
product. I can be influenced by the musi¬ 
cian so that the record comes out com¬ 
pletely different from the last product I 
was involved with. 

I also try not to have a “Conny Plank” 



sound. 1 want to be different and colorful, 
like a painter who uses acrylics, oils and 
crayola, so 1 try to make the work I do 
sound different. 

In the last four years I’ve moved away 
from programming and tried to work with 
musicians again in real time. I developed 
a system where 1 can use samples and 
programs with live music. That means 
you don’t lock musicians into a program 
but you make a program that follows the 
musicians. That can be done. 
EM: Have you done that? 
CP: Yes! 
EM: Where? 
CP: Part of Amo Steffens material and 
with a band called Kowalski. When we 
used the sequences, 1 bound the sequence 
steps to the bass drum or a pattern of the 
drum kit so the whole program follows 
the drummer. 

EM: Is this what we were talking about in the 
studio, where the drum will trigger a sequenc¬ 
er pattern? 
CP: Yes, but it’s live action. Before, when I 
worked with Ultravox, you had a se¬ 
quence and the drummer had to follow 
the sequence. DAF was also an interest¬ 
ing example of minimal pop music. We 
had one sequence, one drummer and 
one voice. The drummer was able to cre¬ 
ate a tension between the sequence and 
him. Then it was interesting when you 
moved the filter of the sequence reacting 
to the drummer and then the drummer 
reacts again. That’s a good way of making 
a mechanical thing work with live music. 
EM: Repeated rhythms have always been a 
hallmark of electronic music. First with tape 
loops, then synthesizers used as drums and 
finally the whole evolution of drum machines. 
You’ve been involved with every step of that 
development. 
CP: First there were these cheap Italian 
drum machines that just did this pop-
pop-chink-chink sound. I was interested 

because there was a cold atmosphere 
around these little machines. They were 
incredible, stupid and locked, and this 
was an interesting element that you could 
relate to. I treated those machines, dis¬ 
torted them and changed their quality; it 
was meant to be a crazy mechanical ele¬ 
ment in the music. So the music you put 
on top of a thing like this is influenced by 
this silly little drum machine. 

After a while the Japanese companies 
became more clever in the artificial drum 
sounds and then there was the step to 
the digital drum sounds. That’s when the 

trouble started, because it sounded the 
same as drummers, more or less, and 
many drummers lost jobs. 

But soon 1 got tired of those sounds 
because you get a picture of a real drum 
sound. When you use an electronic drum 
machine where the sound is electronic 
it’s okay because the situation is clear. 
But with this, it’s a bastard situation be¬ 
cause it’s the machine pretending to be a 
drummer. After a while, to me, it sounds 
more dead than an electronic drum ma¬ 
chine. When a drummer hits his kit, 
every beat sounds a bit different. That 
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you can’t do on a drum machine. When 
the drummer hits the center of the snare 
its a bit different than when he’s off-
center. He emphasizes certain beats, and 
the range of expression available on a 
drum kit is much bigger than a real 
sounding drum machine. Machines that 
sound close to a real drummer are as 
stupid as synthesizers that try to sound 
like a real instrument. 
EM: 1 thought it was interesting that you 
produced the first Eurythmies’ LP with an 
actual band, yet when they went of and 
produced the next-one on their own, they 
went almost completely electronic. 
CP: They had no other choice because 
it’s cheaper to work that way. Their first 
successful record that they did on their 
own, they did on an 8-track machine 
and they spent the time to program very 
carefully. It’s much more expensive to 
hire musicians to work in the studio. So 
they had the time and their own place 
and they had an interesting development 
based on what we did before. Dave Stew¬ 
art is a man with very good ideas so he 
went to a good producer, himself. 
EM: One of your techniques is to record a 
sound and then release it into an acoustic 
space and re-record it. 
CP: The most important thing is the right 
ambiance, how all the elements are to¬ 
gether in one ambient situation. I discov¬ 
ered that when I record something that 
doesn’t fit into the picture, 1 try to get all 
the elements 1 recorded together into one 
room through the speaker system and 
pick it up again, including the ambiance, 
with microphones. They seem to work 
better and have a more transparent rela¬ 
tionship to each other. It creates more 
space in the sound picture. It has to do 
with the time that the sound travels to the 
wall and comes back. The ear is more 
accustomed to this situation than close¬ 
up sounds. You never listen to an instru¬ 
ment, holding your ear close to the in¬ 
strument. 

I also noticed that when musicians 
play with headphones they never play 
with the same dynamics as when they 
listen to their own music without head¬ 
phones in a natural way. Without head¬ 
phones, they are much more sensitive 
to dynamics. They react to each other 
much better. 
EM: What about using digital reverb and 
devices like the Lexicon that create the rooms 
for you? 
CP: Most of these units have nice reverb 
programs for the ear. But it’s very rare that 

you get a unit programmed that way 
where you can feel the room. 

I just bought a unit by a German engi¬ 
neer called a Quantec, and his intention 
was to get a real room quality out of this 
unit. When you listen to it you immediately 
have a room feeling. You can change the 
parameters of the room. This seems to me 
now the most true sounding unit. 

A room situation is an objective situa¬ 
tion. It gives you something you’d find 
naturally so it’s less disturbing. It’s also an 
experience with the ear. A good example 
is the echoes that Elvis Presley used on 
his first recordings. They were perfect, 
because they matched the idea of the 
music so much. It also created a sound, 
this typical rock and roll sound that lasted 
for a long time. 1 think it comes from 
those moments of singing in a bathroom. 
It’s a feedback process. Each echo is a 
feedback and the excitement process of 
music in the brain is also a feedback 
process. It’s attractive as a listening 
phenomenon. 

All these echoes, reverbs and delays 
are involved in this feedback idea. A gui¬ 
tar feeding back with an amplifier is also 
really powerful. It’s like the experiments 
with biofeedback in the late-60s. They 
invented litde machines where you had a 
headphone and and a detector on your 
brain and the alpha waves come out of 
the brain and you get a tone. It assures 
the brain that it’s there and it creates a 
weird feedback process from inside the 
brain to outside the brain. 
EM: The records that you produce are ad¬ 
venturous variations on rock themes, espe¬ 
cially those in the last five years or so. Your 
own music tends to be more abstract. Are 
you getting out a lot of things that you can’t 
do in your other productions? 
CP: It’s like a playground where 1 can be 
free. To be honest, more than half of what 
I do in this free time is crap and 1 have to 
throw it away. But sometimes a beauty 
comes out of this and it’s a free situation 
where you take an element and get in¬ 
spired by it. It’s a meditation process. 1 
don’t want to write a piece of music that’s 
like a song. It may turn out that way, but it 
starts as a free expression and I bring it 
into order. 

I’m more in the function of a medium 
and not as a creator who has a character 
and impresses this character on every 
note. I’m not a musician. I’m a medium 
between musicians, sounds and tape. I’m 
like a conductor or traffic policeman. 

sin 
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you can build your own digital drums and save 
money too. 

Build the Alpha Digital Drum 
by Howard W, Cano_ 

Electronic drum sets with digitally-
sampled sounds are currently the 
“hot” item for percussionists. Elec¬ 

tronic drums weigh less and are much 
smaller than their acoustic counterparts, 
don’t require the hassles or expense of 
microphones, and in the studio, assure a 
clean sound with no isolation problems. 

If you’d like to get in on the fun, the 
Alpha digital drum—which plays real, 
digitally sampled sounds—can be built 
for less than $40. A variety of sounds are 

available on EPROM (see parts list); if 
there is sufficient interest, we’ll describe 
how to record your own sounds in EP¬ 
ROM in a subsequent issue. The Alpha is 
tunable over three octaves, fully dynamic 
(touch sensitive), and can be triggered 
from sensors or pads. The pans are com¬ 
mon and easy to obtain. 

How It Works 
Referring to the schematic (Fig. 1), the 
circuit consists of eight basic blocks: peak 
detector, envelope generator, trigger com¬ 

parator, voltage-controlled oscillator 
(VCO), counter, memory, digital-to-ana-
log converter (D/A), and voltage-control-
led amplifier (VGA). 

The peak detector is built around 
1C1A Qk of an LM324 single-supply quad 
op amp) and a few discrete components. 
VR1, the sensitivity trim pot, attenuates 
the transient signal generated by the pick¬ 
up (a piezoceramic disc); the signal then 
couples into IClA’s non-inverting input 
through RI. RI and DI protect the op 
amp input from negative-going signals. 

Parts List 

Integrated Circuits 
ICI LM324 quad op amp 
IC2 CA3080 transconductance op amp 
IC3 CD4046 CMOS phase-locked loop 
IC4 CD4040 CMOS 12-stage binary 

ounter/divider 
1C5* 2732 4K x 8 EPROM 
IC6, IC7 CD4049 hex inverter 

Resistors (14 watt, 5% tolerance except as noted) 
RI,7,12,19 220k 
R2,I1,18 10k 
R3,13 2k2 
R4 IM 
R5,9 22k 
R6,21,22,23 4M7 
R8 150k 
RIO,16,17 100k 

R14.15 4k7 
R20 470k 
R24,25,26 1M2 
R27-35 301k 14 watt 1 % 

Capacitors (16 working volts DC) 
Cl,7 4p7 radial lead 
C2,6,8,9-13 lOOn ceramic disc 
C3 3n ceramic disc 
C4 470p ceramic disc 
C5 lOn ceramic disc 

Semiconductors 
Dl 1N34A germanium signal diode 
D2,3 1N914 or equiv. silicon signal diode 

Potentiometers 
VR1 500k trimpot 
VR2, VR3 100k linear taper 

Sensor 
Piezoceramic disc, approx. 1-inch dia.; Radio Shack #273-069, #273-064, or equivalent. 

* The following sound EPROMs are available for $5 each from Howard Cano, 7057 Vivian Ct., Arvada, CO 80004: Snare, studio snare, 
high tom, mid tom, low tom, kick, studio kick, cow bell, wood block, or hand clap. An etched and drilled printed circuit board is available 
for $10. Include $1 postage per order. 
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Fig. 1 Circuit diagram for Alpha Digital Drum 
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Fig. 2 (above): foil side of Alpha Digital Drum PC board. Fig. 3 (below): parts placement. 

1C1A charges Cl through D2 during the 
input signal’s positive-going peaks until 
both inputs of 1C1A are at the same in¬ 
stantaneous potential. Cl holds this volt¬ 
age during more negative input signals. 
The charge slowly bleeds away through 
R2 and R3; this particular choice of resis¬ 
tor values also gives the peak detector 
some gain. 

When 1C1A swings positive, it also 
charges C2 through D3. These compo¬ 
nents, along with R4 and 1C IB, form the 
envelope generator. It may seem redun¬ 
dant to have two RC networks, but it is 
necessary. The shorter time constant of 
(R2 + R3) X Cl permits the peak detector 
to respond to rapid playing, such as a 
drum roll, and the longer time constant of 
R4 X C2 doesn’t cut short the longer 
drum sounds—yet still reacts quickly 

Howard Cano is an electronics engineer 
and currently designs high accuracy labora¬ 
tory equipment. He has manufactured sev¬ 
eral types of musical equipment; his “Modu¬ 
lus Electronic Drums" are played and en¬ 
dorsed by Ed Shaughnessy on the NBC To¬ 
night Show. His hobbies include playing gui¬ 
tar and other instruments, flying radio-con-
trolled airplanes, and driving red sports cars. 

enough to give a good dynamic response. 
ICB1 buffers the exponential envelope 
and drives the control input of the VCA 
(IC2 and associated components) through 
R5. The envelope, attenuated by R6 and 
R7, also modulates the VCO (1C3) so that 
striking the sensor harder increases the 
frequency slightly, thus giving a more 
natural sound. 

1C3, a 4046 phase-locked loop, serves 
as the basis of the VCO. VR2 tunes the 
sampled sound’s pitch over more than 
three octaves. The inhibit input (pin 5) 
gates the oscillator on and off. Other sec¬ 
tions of the 4046 are not used. 

1C 1C is the trigger comparator. When 
the output of the peak detector goes more 
positive than the reference voltage set by 
voltage divider R8/R9, this comparator 
resets the 4040 12-stage binary divider. 
RIO protects the 4040’s reset input, as 
1C1C can swing higher than the 5V sup¬ 
ply used on the 4040. 

When the counter (IC4) is reset, 
Q12’s output goes low and enables the 
VCO (1C3). The VCO clocks the counter, 
and the counter sequentially recalls the 
digital sound samples stored in memory 
chip 1C5, a 2732 EPROM. The samples 
are read out of memory until counter 

output Q12 goes high. The VCO is then 
inhibited, and remains so until the sen¬ 
sor is struck again. The counter may be 
reset at any time during this sequence by 
multiple sensor strikes. 

The D/A converter, which consists of 
two 4049 hex inverters (IC6 and IC7) 
and a binary weighted resistor string (R21 
through R35), translates the 2732’s digital 
data into an analog voltage. C4 and C5 
filter out high frequency hash and clock 
glitches from the analog waveform. 

The D/A feeds the VCA through an 
attenuator (R12 and R13), as the CA3080 
is susceptible to overload. The CA3080 is 
a transconductance amplifier whose out¬ 
put current is proportional to the differ¬ 
ential input voltage multiplied by the con¬ 
trol current flowing into pin 5. The ratio 
of R16 and R17 sets a bias voltage for the 
CA3080 output, and their parallel resist¬ 
ance (along with VR3) determines the 
VCA gain, which is set just low enough to 
avoid clipping. R18 and C7 keep power 
supply noise out of the audio output. C8 
couples the output signal to volume con¬ 
trol VR3. R19 permits multiple drum out¬ 
puts to be paralleled if no mixer is availa¬ 
ble; however, if you’re feeding a typical 
PA or recording mixer, it’s probably better 
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to lower the value to around 10k. R20 
helps overcome the 0.6V diode drop at 
the control pin input, which would oth¬ 
erwise cause a “dead” spot in the drum 
response at low dynamic levels. 

Construction Notes 
1C5’s pinout allows for a single-sided 
printed circuit board layout (see Fig. 2, 
the circuit board foil artwork). The diodes 
stand banded-end up, and most of the 
resistors stand on end to save space (see 
Fig. 3, component layout). Even so, con¬ 
struction is not particularly tight or diffi¬ 
cult .. .just keep an eye out for solder 
bridges. 

1 strongly recommend using sockets 
on all ICs. A socket on the EPROM is, of 
course, mandatory if you want to change 
sounds—a Z1F (zero insertion force) 
socket is best here. 

The circuit requires +5V at approxi¬ 
mately 75 mA and +12V at approximately 
3 mA. There is room on the board for a 
5V regulator, which with proper heatsink¬ 
ing could run five or more drums. The 
+12V must be well-filtered, but not neces¬ 
sarily regulated. The analog and digital 
grounds should be kept separate and tie 
together only at the power supply. 

VR1, the sensitivity trim pot, can 
mount on the board or go someplace 
more accessible if you anticipate using 
different types of triggers. 

The piezoceramic sensor may be 
mounted in or on a practice pad, acoustic 
drum, or even a thin piece of plywood 
with rubber on top. Place the sensor where 
it won’t take a direct impact, and use 
shielded cable between the sensor and 
circuit board. Pickup phasing is normally 
not important. If your particular sensor 
pad construction doesn’t give quite enough 
output, you can increase the peak detector 
gain by reducing R3’s value (halving R3 
gives about twice the gain). 

Using The Alpha Drum 
To use the drums for practicing or play¬ 
ing a small gig, you’ll need an amplifier 
with at least 100 watts RMS of power. For 
proper reproduction, most drum sounds 
require excellent bass and transient re¬ 
sponse from the amp and speaker sys¬ 
tem. The Alpha drum output is line level, 
so pad it down if you’re using a guitar 
amp. 

Although most people think of digital 
drums as pretty high-tech, they’re not 
really all that difficult to build. So grab 
your soldering iron and have fon! EM 
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The Next Generation of MIDI Is Here: 

PROMIDI STUDK STE" 
Promidi is the integrated MIDI system for your IBM PC or compatible. It combines next generation 
hardware and software to give you unprecedented power and ease of use. 

THE NEXT GENERATION INTERFACE 

The Midicard™ is able to talk to your computer 15 times as fast as 
the fastest MIDI equipment! It starts Promidi immediately, syn¬ 
chronizes perfectly with drum machines and other MIDI in¬ 
struments (no matter how often you change tempo) and has a resolu¬ 
tion of 192 clocks per beat at all tempi (30-762 beats per minute). 
When other interfaces are only a dim memory, your Midicard will 

still be going strong. Its operating software is downloadable. You 
need only load new disks as MIDI evolves and your needs change. 
NO CHIP CHANGES. Simple? Yes, but no other MIDI interface 
does it! 
The Midicard fits completely inside your computer and has by far 

the greatest degree of hardware compatibility of any MIDI interface 
for PC-DOS and MS-DOS computers. 

AND NEXT GENERATION SOFTWARE 

Record Promidi files/tracks of any length, limited only by disk 
space (60,000 notes on a standard 5.25-in floppy disk and over 1.5 
million on a lOMgb hard disk). Record to disk in real time, directly 
from your MIDI instruments. Forget save failures, lockups or power 
ripples gobbling hours of your work. 
Promidi gives you a unique series of windows into your computer’s 

power. You quickly realize how easy MIDI recording and editing 
can be, yet find yourself able to do things you’ve only thought 
about: 
Combine as much music as you want, in practically any way you 

want, again limited only by disk space, to create finished songs. 
Overlap, merge and slide as many recordings as you wish into one 
song, yet keep the integrity of each to edit or use elsewhere. Remix, 
adding or deleting music whenever you wish. 
Channelize MIDI on input or output. Slide music fore or aft to 

cancel delays or create reverbs. Play a pan in straight time and vary 
the swing in 8 increments to get the feel you want. Punch tempo 
changes or voices into a single track or a finished song. Move to any 
beat of a recording and begin playback or record new material. 

Edit your music by any combination of segments (in beats, not just 
measures), MIDI channels, and pitch ranges. View one, two, or four 
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 

Promidi stores patches and entire data dumps from almost any 

MIDI device. Organize them by MIDI instrument, type (organ, 
woodwind, drums, etc.) and category (Rock, Classical, etc.), but use 
your own definitions. 
Organize your music into “family trees” of related recordings, by 

instrument, music type, date, personnel, or just about any other 
category you define. Archive your music and quickly locate and use 
even a single pan months after you record it. Keep information on 
patch parameters, channel assignments, mixdowns, or any other 
details in Liner Notes ' , our exclusive built-in notepad. 

RUN RELIABLY 

The Midicard was born in demanding telecommunications applica¬ 
tions and is designed to last. Promidi software is significantly bug-
free. Ask owners who buy us after purchasing other MIDI software. 

AND HELP WHEN YOU ASK 
Although we include a detailed manual, well organized and in¬ 

dexed, the Promidi Studio System contains over 150K of context 
specific help. It’s usually only one keystroke away, hidden in the 
program until you ask for it. Then it answers your question and 
disappears. 

ORDER NOW AND JOIN AMUG FREE! 

Start using the best MIDI recording and editing tool you can 
get—PROMIDI. For a limited time, new purchasers will get a free 
level II membership to the brand-new American MIDI User’s Group 
BBS. Call or write for details. 
System Requirements IBM PC or most competióles (write for list) minimum 256K 2 
floppy drives, monitor MIDI instruments 

COMPLETE: $^qO00 
includes The Midicard ‘ interface, software, cables and documentation 

******* * flash* * * * * * * * 

PROMIDI SCORES! 
We will release the first in a series of music transcription and 

editing packages in Jan. ’87. This revolutionary scoring software will 
address the needs of composers and arrangers as well as MIDI musi¬ 
cians. It contains our Al-based MUSIC RECOGNITION SYSTEM 
(MRS) which musically interprets your Promidi disk files—MRS ac¬ 
tually learns what you've played and integrates transcribing, editing 
and printing capabilities to give you publisher-quality standard 
notation. 

Systems Design 
Associates Inc. 

928 W. University Suite 660 
Denton, TX 76201 

817/565-9210 
or see your nearest dealer: 

ALEX MUSIC 
New York City 

DAN’S SOUND & MUSIC 
Dallas 

MICRO MUSIC 
Atlanta 

SAM ASH 
White Plains/Manhattan 

STRAIT MUSIC 
Austin, TX 
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Service Clinic 

The doctor is back after last issue’s 
visit—with more questions and 

answers from the world of ailing synths and 
drum machines. 

More Questions and 
Answers 
by Alan Gary Campbell_ 
Q. You're not going to believe this, but when 
I connect a MIDI cable from my CZ-101 to 
my Polaris, I get a ground loop! According to 
the MIDI spec, that’s impossible! It only hap¬ 
pens when I use Radio Shack DIN cables— 
what’s wrong with the cables? 
A. The MIDI Specification 1.0 and the De¬ 
tailed MIDI Specification indicate that only 
the center three conductors of each five-
pin DIN connector are to be utilized; the 
other pins should be unconnected. In MIDI 
cables, the center pin (pin 2) connects to 
the cable shield, and the lateral pins (pins 
4 and 5) connect to the MIDI current¬ 
loop send and receive. The shield con¬ 
nects to chassis ground only at MIDI 
Outs and Thrus, and the current loop 
connects only to an optoisolator at the 
MIDI Input, thus precluding formation of 
ground loops. 

So far, so good. But, five-pin DIN 
connectors actually incorporate six con¬ 
tacts—the sixth is the case contact that 
connects to the DIN plug body. With 
PC-mount jacks, it’s common engineer¬ 
ing practice to connect this contact to the 
ground plane of the device it plugs into 
(this is out-of-spec with regard to MIDI 
1.0, but engineers do it anyway, from 
habit). With panel-mount jacks, the con¬ 
tact is inadvertendy connected to the 
chassis ground just by bolting the metal-
cased jack to the panel. 

None of this makes any difference 
with MIDI spec cables, since the plug¬ 
case contact is uncon nnected. However, 
Radio Shack and similar DIN cables are 

Alan Gary Campbell is owner of Musitechf 
a consulting firm specializing in electronic 
music products. 

designed for audio applications, not 
MIDI, and attach the cable shield to the 
case contact at both ends. When such 
cables are used with MIDI gear that in¬ 
ternally connects the DIN plug body con¬ 
tact to ground, voila.. .instant ground 
loop! 

One solution to this problem is to 
open up the offending unit, and use an 
X-Acto™ knife to cut the PC board trace 
connecting the case contact to ground. 
However, a better solution is to simply 
use MIDI spec cables in the first place. 
Besides, Radio Shack and similar cables 
have the decided disadvantage of having 
the cable shield connected to the wrong 
pin, thus rendering the shield virtually 
useless; and such cables have consider¬ 
ably higher capacitance per foot than 
MIDI spec cables, which can cause data 
distortion. MIDI spec cables should con¬ 
tain a single low-capacitance, twisted, 
shielded pair, and should be as short as 
possible. 
Q. My CZ-1000 is out to lunch! I left the 
batteries out for a couple of weeks, and when 
I installed new ones, I couldn’t get the P-
button to re-load the Internal programs into 
RAM. The Internal programs seem to access 
the Preset programs instead, except for Nos. 
14-16, which contain "garbage. ” Also, the 
pitch-bend doesn’t work properly—the dis¬ 
play shows a range of "99," and when I move 
the wheel all the way forward or back, the 
CZ’s audio output disappears. Help! 
A. It seems likely that you have dirt or 
oxidation on the P-button contacts, or a 
cold solder joint. Remove the batteries, 
open up the T000 and reheat the solder 
joints that attach the P-button compo¬ 
nents to the MAIM board; add a small 
amount of fresh solder, and take care not 
to allow the contacts to shift position 

during soldering. Next, clean the contacts 
with a miniature relay-contact burnish¬ 
ing tool (GC part no. 9338) and/or spray 
the contacts with a minute amount of 
Radio Shack TV Tuner & Control Cleaner 
& Lubricant (part no. 64-2315). Close up 
the unit and reinstall the batteries; turn 
on the CZ and try the P-button. 

In general, these procedures will solve 
P-button problems. If the unit still won’t 
initialize, try replacing the diode connect¬ 
ed to the rear P-button contact (refer to a 
CZ-101/1000 Service Manual). Use an os¬ 
cilloscope to monitor Pin 2 of the 74HC-
241 Tri-State Buffer (lower left-hand cor¬ 
ner of the board); you should observe a 
strobe when the P-button is pressed. If 
there is no activity on the pin, and you’re 
certain that the P-button and diode are 
functional, replace the 74HC241. Note: 
most ICs in the CZ are not socketed, and 
must be carefully desoldered with appro¬ 
priate desoldering equipment. If at any 
point the troubleshooting procedure be¬ 
comes more involved than you care to 
deal with, refer the service to a qualified 
technician. 
Q. I’m having trouble finding the Casio AD-
5 adapterf or my CZ-101 . None of the dealers 
in my area stock it. I tried an off-brand 9V 
adapter rated at 850 mA, but it produced an 
annoying hum in the audio output. I’m inter¬ 
ested in building the regulated supply in the 
"CZ Mods" article (August '86 EM), but I 
wonder if there’s a simpler design to power 
just the CZ? 
A. The AD-5 is frequendy difficult to lo¬ 
cate, as is the RA-3 RAM canridge; dealers 
seem to understock Casio accessories. 
However, as 1 mentioned in “CZ Secrets” 
(March ’86 EM), accessories only (not 
instruments) may be ordered direcdy 
from Casio. With regard to the adapter 
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MX-80 32-CHANNEL TAPE RECORDER 

Opportunity knocks 

32 Tracks; ■ constant tension tape transport; B built-in autolocator; S noiseless 
and gapless punch-m/punch-out, and HX-Pro—at a price you can afford. & We call it 
"opportunity". You'll call it "a killer". 

We know getting started in the music business can't mean an MTR-90 in the first 
month, even when your talent warrants it. 9 So we've given you the next best thing—the 
MX-80. ■ Now you have room for the band, the back-ups, the strings and the horns—with 
some bucks left over for that new console you've been looking at. ■ And there's a 24 
channel version too! From Otari: Technology You Can Trust. 

Contact your nearest Otari dealer, or call Otari (415) 592-8311. [TinHillf l 
■ Otari Corporation, 2 Davis Dr, Belmont, CA 94002 LJUlaJUJU* 
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Subscribe 
NOW to Electronic Musician. 

End the 
Confusion! 

Electronic Musician helps you to understand the rapidly expanding field 
of electronic and computer-aided musical instruments. Every month, EM 
brings a wealth of information on the latest equipment and techniques with 
a special emphasis on how to incorporate it into your work. 

Many of the topics covered by Electronic Musician are not available in any 
other publication. Many producers, programmers, engineers, and musi¬ 
cians in the top professional bands rely on EM to provide them with the 
information they need to get the latest sounds and effects. 

EM’s “system-oriented” approach assures you total coverage on all stage of 
music creation, from the first musical thought to the final production of a 
demo tape. A special emphasis on presenting the information in a clear 
and concise manner allows even novices new to the field of music, 
computers or electronics to gain the benefits of reading Electronic Musician 

Whether your primary instrument is keyboards, guitar, drums, computers, 
or mixing boards, Electronic Musician is your reliable information source. 

Don’t miss a single issue! Subscribe TODAY and save! 
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hum problem, inexpensive adapters are 
often very non-conservatively rated, such 
that at full output current they pass a 
considerable amount of 60 or 120 Hz 
ripple, which causes the “hum.” (One 
solution for this is to add additional sup¬ 
ply filtering or regulation inside the CZ; 
but since off-brand adapters are prone to 
premature failure, it seems like an unwise 
investment of time and effort.) Keith Rob¬ 
inson, Service Technician for Casio’s 
E.M.I. Division, reports that his depart¬ 
ment is currently evaluating second-
source adapters for the CZs. 

With regard to making a supply your¬ 
self, aside from constructing just the posi¬ 
tive “half of the regulated supply (as men¬ 
tioned in “CZ Mods”), Fig. 1 shows a 
minimum-parts-count, unregulated sup¬ 
ply, with onboard surge suppression. 
CAUTION: THIS CIRCUIT INCORPO¬ 
RATES HAZARDOUS AC LINE VOLT¬ 
AGES—IT IS NOT A BEGINNER’S 
PROJECT. OBSERVE PROPER SAFETY 
PRECAUTIONS AT ALL TIMES. If you 
are in any way unsure of your ability to 
construct this circuit, refer the work to a 
qualified technician. 

All of the components are available 
from Radio Shack—the appropriate part 
numbers are listed. It’s probably best to 
construct this circuit in a non-conductive 
plastic or bakelite box. Use perf board or 
terminal strips to mount the discrete com¬ 
ponents. Note: this supply is unregulated, 
so it’s really not suitable for powering 
ancillary devices—just the CZ. 

Q. When using the stereo outputs on my 
Yamaha RX11 drum machine, instruments 
that are panned right or left sound consider¬ 
ably softer than those that are “centered. " 
This is most noticeable when I send the left 
and right outputs to my mixer that feeds the 
PA. Is this is software bug? 
A. Not really. Often, drum machine out¬ 
put functions do not fully compensate for 
the apparent level shifts when panning. 
Most likely, you’ve set the affected RX11 
instrument sounds to the same or similar 
levels in software. Each of the mixer in¬ 
puts—i.e., left and right—has the same 
gain (assuming that you’re running the 
RXH outputs into the auxiliary line in¬ 
puts of your mixer, or into two mixer 
channels with the volume and EQ of 
each set identically), so sounds that are 
panned will see the gain applied only 
once, but sounds that are centered will 
see the gain applied twice —once for 
each input. At some point in the system, 
the acoustical output of the two channels 
will be mixed. You’ll hear this in stereo 
amplification when sound from the left 
and right speakers mixes in the room. 
Under certain conditions of instrument 
level, panning, input gain, and output 
monitoring, the centered sounds can 
seem much louder. The simplest solution 
for this is to readjust the RX11 instrument 
volumes in software, assuming that the 
available resolution is sufficient. Other¬ 
wise, you’ll need to use an external stereo 
sub-mixer to pan and pad the individual 
instrument outputs. 

Q. I have a Roland SH-101 with a key (G#2) 
that goes dead periodically. I’ve had a service 
center clean the key contact, but this only 
solves the problem for a few months or so, 
then it recurs. 
A. The SH-101, like many late analog and 
hybrid synth designs, uses a membrane-
switch-type keyboard, rather thanj-wires 
or similar contact schemes. In this de¬ 
sign, each key presses down on a rubber 
carrier membrane segment, underneath 
which is mounted a conductive carbon 
button (Fig. 2). The button contacts a PC 
board under the keyboard, and electrical¬ 
ly bridges a gap between two copper 
conductors, thus providing an SPST mo¬ 
mentary-contact switch action. The low 
mechanical resistance offered by the 
components is intended to yield a long 
service life. The membrane theoretically 
provides a gas-tight seal for the bare cop¬ 
per traces, protecting them from dirt and 
oxidation; and the button provides a “self¬ 
wiping” contact action. 

However, in actual use, the mem¬ 
brane is attacked by contaminants in the 
air, especially ozone and positive ions 
produced by fluorescent lights, resistance 
heaters, and electrical appliances. At 
some point the membrane may “dry out,” 
and become brittle, or shrink. When this 
happens, the membrane can no longer 
provide a good seal for the PC board 
beneath it, and the board contacts are 
then subject to contamination and oxida¬ 
tion, especially those contacts near the 
ends of each membrane. 
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AKIA Electronics INTRODUCING! 
* X-Z 100 
A COMPUTER 
ON THE TOP OF DIGITAL 

P 
TECHNOLOGY 

eMIDI EXPANSION FOR MIXER 
C Your mixer becomes 

[ AUTOMATED MIXER 
o 
n installs in 30 minutes 
i syncs to tape at any point with 
C “TIME POINTERS" 
S 128 noise gates 

128 compressors limiters 
128 channels 

Special Sofware for 
LIVE PERFORMANCE 

Syncs Perfectly To Any Random Tempo 
Changes Of The Performers 

JUMP INTO THE NEW GENERATION 

GET YOUR STUDIO 
AUTOMATED 
THE XZ-100 OFFERS: 

THE MOST ADVANCED DIGITAL 
COMPUTERIZED TECHNOLOGY IN 

AUDIO MIXING. 
all for basic cost of 

$ 1499.00 

for free data write to AKIA electronics 

16740 S.W. 301 St. Homestead, Fla. 33030 

or call (305) 245-2727 or toll free 

1-800-225-3675 

Fig. 2 Exploded view of membrane-switch type keyboard. Normally the button sits in the 
rubber housing, a fraction of an inch above the board traces. Pressing down on the key 
pushes the carbon against the circuit board, thus completing the connection between the 
two traces. 

With regard to the SH-101 keyboard 
problem, the symptoms are a dead givea¬ 
way—the G#2 key is at the top end of 
the lower of two membrane carriers be¬ 
neath the keyboard. The problem is rela¬ 
tively easy to fix: disassemble the unit 
and remove the keyboard (refer to the 
service manual). Gently peel off the self-

adhesive clear plastic strip, under the 
keyboard assembly, that locks the key-
tops in place; work slowly and take care 
not to damage this part—it must be re¬ 
used. Remove the G2 and A2 keytops, 
then the G#2 keytop. Gently raise up the 
carrier membrane at the G#2 position. 
Clear the contact area of dust and debris 

Fig. 3 Moog Rogue keyboard sample/hold circuit 
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FUTLRE DISC 
ShfSTEfTlS 

COMPLETE ANALOGUE & DIGITAL MASTERING SERVICES 

FOR COMPACT DISC, RECORD & CASSETTE MANUFACTURING 

3475 CAHUENGA BLVD WEST, HOLLYWOOD. CALIFORNIA 90068 
(213) 876-8733 

MIDI , 

sequencing 

by spraying with a short burst of “com¬ 
pressed air in a can” (Radio Shack Dust 
Remover Spray, part no. 64-2325). Spray a 
small amount of Freon/silicone lubricant 
(Radio Shack TV & Control Cleaner & 
Lubricant, part no. 63-2315) on a clean 
Q-tip and gently wipe the G#2 contact 
button underneath the membrane; wipe 
the G#2 PC board contacts similarly. Ap¬ 
ply a minute amount of Elmer’s Stix-All 
adhesive (Borden part no. E-650) to the 
edge of the membrane carrier at the G#2 
position, and press the membrane into 
place (make sure that no silicone lubri¬ 
cant has inadvertantly coated the mount¬ 
ing area; adhesive will not stick to sili¬ 
cone-coated surfaces). Replace the key-
tops and reinstall the clear plastic strip 
(add a few drops of Stix-All if the adhe¬ 
sion is weak). Reassemble and test the 
unit. This procedure is generally 100% 
successful, but it does make removal and 
future service of the membrane switches 
more difficult. 
Q. My trusty Moog Rogue is having prob¬ 
lems. I’ll be playing along and the pitch will 
go crazy, sweeping up and drifting several 
octaves. This occurs seemingly randomly, but 
more frequently when the unit is first warm¬ 
ing up or after it’s been on a while. I've 
cleaned the key contacts, and that’s not the 
problem. 
A. These symptoms point to a thermally 
defective sample/hold capacitor, or the 
op amp buffer that follows it. Fig. 3 shows 
the relevant portion of the Rogue sche¬ 
matic (this design is typical of analog 
synths in general); C3 and U1A are the 
cap and 1C in question. To repair the 
unit, the appropriate PC board must be 
removed (refer to the service manual), 
and the affected components desoldered 
and replaced. The keyboard scale adjust¬ 
ment may have to re-calibrated after the 
repair, but often this is not necessary. 

The sample/hold capacitor should 
be replaced only by a high-quality poly¬ 
styrene capacitor of identical capacitance, 
voltage rating, and tolerance. Often, this 
cap must be ordered from the manufac¬ 
turer. The op amp may be available local¬ 
ly; in any case, it should be replaced with 
the exact same type. If the schematic lists 
the 1C as “Selected,” it means that the 
manufacturer has screened the part for 
low-offset or some other important char¬ 
acteristic. It is advisable to order a select¬ 
ed part from the manufacturer; but a local¬ 
ly available part may perform adequately, 
depending upon the individual electrical 
characteristics of the IC in question. 

Whether you’re writing your first tune or 

composing on entire film score, Rossport provides 

you with the latest in software technology. Like 

our new Master Tracks Pro'" for the Macintosh, 

this powerful composing tool includes a 64 track 

sequencer, song editor, step editor and sysex 

librarian all in one package! Get on-screen graphic 

editing of all MIDI data, transport control, song 

pointer sync and full regional editing. MIDISOFT 

Studio ™ is on 80,000 note recorder for the Atari 

ST which provides 32 tracks, real-time and step¬ 

time input, regional editing, autolocate, windows 

and pop down menus. 

Master Tracks Pro™ for the Apple Ile, IIGS and 

Commodore 128 now supports expanded memory, 

song pointer and many other enhancements. 

Passport has software and interfaces for the 

Macintosh, Apple He, lie, IIGS, IBM pc, Commodore 

64,128, Atari ST and Laser 128 computers. Visit 

an authorized Passport Dealer or contact us at: 

Passport, 625 Miramontes St. 

Half Moon Bay, CA 94019 

(415) 726-0280 

"A truly brilliant product. Light 
years beyond other software. 
More flexible, powerful, easy 
to use" 
A.C. Williamstown, MA 

PASSPORT 
The Speed of Sound. 
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START YOUR COMPUTER MUSIC SYSTEM TODAY 
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Sample/hold capacitors tend to have 
rather large values (680 nF to 1 gF), and 
require considerable heat to desolder 
from the board. Use of a professional 
desoldering station (Ungar 4000, or simi¬ 
lar) is highly recommended; otherwise, 
damage to the PC traces may result. Care 
should be taken during resoldering as 
well, since the cap itself can be damaged 
by excessive heat. It is advisable to install 
a socket if the op amp is removed, to 
facillitäte service and preclude further de-
soldering/resoldering should the replace¬ 
ment IC exhibit infant failure mode. Only 
the highest quality sockets (AMP brand, 
or equivalent) should be used in sensitive 
analog circuits. 

Note that residue from solder flux 
can cause leakage currents and severe 
sample/hold drift in analog control cir¬ 
cuits. The affected area of the trace-side 
of the PC board must be defluxed. 
CAUTION: flux remover spray is corro¬ 
sive. It should only be used out-of-doors 
or in a well-ventilated area. Wear safety 
goggles when spraying, and avoid con¬ 
tact with the skin or clothing. Keep the 
spray away from the component side of 
the board—it can melt plastic parts, even 
when dry! 

Remove the PC board from the unit. 
Spray the affected area with flux remover 
(Radio Shack Rosin Flux Remover, pan no. 
64-2324); hold the board upright (in a 
vertical orientation, not flat). Catch the 
liquid that drains from the board with 
some old newspapers, and discard these 
when dry. Flush the defluxed area with 
100% TF solvent (Radio Shack Cleaner 
Degreaser, pan no. 64-2322), and reinstall 
the board. 
Q. I have a Prophet 5 that contains aJL 
Cooper Patch 120 memory expansion. I want 
to have the Sequential MIDI retrofit installed, 
but the J L Cooper board is mounted in the 
space required by the MIDI board. Is there 
any way to modijy the J L Cooper mod to 
mount in another location? 
A. It might be possible to extend the 
connecting cables of the Patch 120, and 
mount the board elsewhere; but the two 
retrofits might still be incompatible. For¬ 
tunately, the Prophet CPU board can be 
modified to provide the 120 programs 
without the J L Cooper board. All that is 
required is a 24-pin DIP socket, a 6116 
Static RAM (400 nsec or faster), a 74C00 
Quad NAND Gate, some wire, and proper 
installation. The RAM/socket mount in 
an unused location on the board, and the 
74C00 “piggybacks” on another 1C. (Ad¬ 

ditionally, the CPU requires new operat¬ 
ing instructions to access the additional 
RAM, but these instructions are included 
in the ROMs provided with the MIDI 
retrofit.) Note: all three program banks 
must be saved to tape before removing 
the J L Cooper board, or the programs 
will be lost. These can, of course, be re¬ 
loaded after the modification. 

Sequential previously manufactured 
a memory expansion kit containing all 
the above components, complete instruc¬ 
tions, and a replacement system ROM 
(non-MIDI—addressed the expanded 
memory only). While the kit is no longer 
available, photocopies of the installation 
instructions, Prophet-5 Memory Expansion 
Installation Manual (Manual No. TN 1000-
5), may be ordered from Sequential. 

This seems an appropriate point at 
which to digress and report some info 
that doesn’t quite fit into the Q & A 
format: 

Readers have expressed interest in 
Casio’s computer-based service-report¬ 
ing system, as mentioned in the October 
Service Clinic (Sidebar: “How Casio Does 
It”), and wanted to know more about it. 
Well, this system was created by Ted 
Grier, Casio’s Service Manager, and runs 
on Casio computers; Ted reports that it 
probably would not have been practical 
to develop otherwise. He also informed 
me that the system logs information on 
both warranty and non-warranty repairs— 
which is pretty comprehensive, to say 
the least. 

Also, in Operation Help, November ’86 
EM, Doug c/o Space Station Studio, is 
desperately seeking a schematic for his 
Moog Prodigy. The Prodigy Owners' Man¬ 
ual (which also contains schematics) and 
Prodigy Service Manual are still readily 
available from: Moog Electronics, Inc., 
2500 Walden Avenue, Buffalo, NY 14225. 
Never overlook the manufacturer as the 
first source for older service manuals. 

And finally, several readers have in¬ 
quired about the availability of Sound¬ 
chaser SC-100 systems, as described in 
“The Musical Apple 11” (October ’86 EM). 
1 have acquired two of these systems, one 
a dealer demo and one new in the box 
(this one has a hand-rubbed African wal¬ 
nut case). Both are complete with full 
warranty and will be sold at cost. Inter¬ 
ested parties should contact me c/o EM. 

Please note: Alan regrets that he cannot 
provide personal replies to questions he re¬ 
ceives. However, he will try to answer selected 
questions in Juture Service Clinic columns. 
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INTRODUCING 

PROFESSIONAL OUTBOARD 
EQUIPMENT FOR THE 

MIDI MUSICIAN 

fl Midi PATCHER 
Midi Routing System with Memory ___ Midi Routing System with Memory 

POWtM 

Midi MERGE* 
The difference between most recording 

studios and a hit factory is often the outboard 
equipment. Introducing outboard equipment for 
the Midi studio: Midi Merge Plus. The many fea¬ 
tures in this rack-mount unit greatly extend the 
creative possibilities in music production. 

Now it’s easy to accompany a sequencer, 
mix a keyboard performance with drum 
machine timing information, or transpose to 
another key. And each of the two inputs can be 
programmed differently, with Midi control over 
key functions. Midi Merge Plus fixes channel 
conflicts with its "bump up" feature, and stuck 
notes with an “all notes off" button and 
footswitch jack. 

Next time a performance is great but pitch 
bend, modulation, or after touch isn't, one of our 
buttons can remove the problem. Load up to 
eight of your own personal Midi controllers into 
our intelligent User Filter, and punch it in any 
time you need it. LEDs show the status of every 
control feature on Midi Merge Plus; and for 
convenience, the entire machine setup is stored 
when power goes off. 

Professional performance, and great looks. 
It's the producer’s edge. 

$295. 

Midi PATCHER 
4 in, 8 out Midi routing system with memory 

Now every important link in your Midi sys¬ 
tem can be remembered, recalled, changed and 
instantly compared to others. Midi Patcher does 
more than just organize your wiring-it displays 
every connection on its front panel with a com¬ 
plete LED Matrix. And it’s the only patcher 
that’s usable on stage, when you have to know 
what's connected at a glance. 

Patches change instantly-through Midi on 
Channel 16, or with the front panel buttons. And 
stored scenes never get lost thanks to new 
E2ROM memory that doesn't even need bat¬ 
teries. With 360 Systems’ Midi Patcher, the com¬ 
plexity of large systems becomes completely 
manageable under intelligent micro-computer 
control. Discover the exciting special things you 
can do with a Midi system when it can be in¬ 
stantly and automatically re-arranged. Rack 
mounted, professional quality Midi Patcher-at 
high-tech keyboard stores everywhere. 

$295. 

18730 Oxnard Street mlhrzana, California 91356 
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own. 

The Slide Pot Ribbon 
Controller 
by C.R. Fischer_ 

In the book Musical Applications of Micro¬ processors (available from Mix Book¬ 
shelf, 2608 Ninth St, Berkeley CA 

94710; 415/ 843-7901; write or call for 
free catalog), Hal Chamberlin describes 
the basic design and operation of a rib¬ 
bon controller (see sidebar). He also men¬ 
tions that a linear (slide) pot is mechani¬ 
cally similar, so I wondered if there might 
be a way to convert the inexpensive and 
readily available slide pot into the much 
more expensive and harder to find rib¬ 
bon controller. As I already had a few 
surplus slider pots sitting around, I dis¬ 
sected a couple to see what could be 
done. As it turned out, a slide pot can 
serve very well as a quick-and-dirty rib¬ 
bon controller. 

Fig 1 shows an exploded view of a 
slide pot. A strip of carbon or similar 
material serves as a resistive strip. Metal 
contact clips, which fulfill the same func¬ 
tion as the lugs on a rotary potentiometer, 
connect the ends of the strip to the out¬ 
side world. The spring on the handle 
performs a dual purpose; it presses the 
handle against the case for mechanical 
inertia, and provides electrical contact 
between the resistive strip and the metal 
wiper. (Note that different slide pots may 
implement this differently. For example, 
the handle might have brushes that con¬ 
tact the resistive strip, and a spring that 
serves solely to provide mechanical iner¬ 
tia. Or, the brushes themselves may be 

C.R. Fischer has written for several maga¬ 
zines (including Modem Electronics and 
Radio-Electronics) and runs Mescal Mu¬ 
sic, a custom electronics design service. He 
also plays synthesizerfor The Caste, an east 
San Francisco Bay gang of musical trouble¬ 
makers. 

wiper-contact 

— resistive strip 

Fig. 1 A simplified blow-up of a linear potentiometer 

made of a springy material.) The resistive 
strip forms the basis of our ribbon con-
troller-to-be. 

The basic idea is to drive the strip 
with a constant-current source, thereby 
providing a constant, linear voltage drop 
across the resistive strip. Thus, contact¬ 
ing the strip at various points along its 
length with a wiper will produce a vary¬ 
ing voltage, depending on the point of 
contact. Fig. 2 shows the constant-cur¬ 

rent source (based around QI, RI, Cl, 
R3, and Zl) and an op amp buffer (1C 1); 
the latter prevents the circuit from being 
loaded down by subsequent stages. R3 
sets how much current is pumped 
through the resistive strip, which sets the 
voltage scaling. Remember, according to 
Ohm’s law, voltage equals current multi¬ 
plied by resistance. Therefore, for a con¬ 
stant resistance, increasing the current 
increases the voltage drop across that 

touch wire 

— resistive strip 
ground wire current source wire 

Fig. 2 The basic layout for a ribbon controller 

unit ,11111c 
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Fig. 3 Controller schematic: QI forms a constant-current source to drive the strip; the 
resistor should be chosen for the desired full-scale output. The OpAmp buffers the 
touch-wire to eliminate loading effects and may be a 741 or similar device. 

resistance. 
1 used the slide pot’s metal wiper 

strip (which should be covered with felt, 
adhesive plastic, or whatever to prevent 
the performer’s body from affecting the 
electrical characteristics of the circuit) as 
a contact for the resistive strip. The metal 

wiper is suspended a short distance 
above the resistive strip, so pushing down 
lightly on the wiper allows contact be¬ 
tween the wiper and strip. If the slide pot 
you take apart doesn’t work the same way 
as mine, any stiff yet bendable conduc¬ 
tive material suspended above the resis¬ 

tive strip should work. Steel spring wire 
works well as a contact (see Fig. 3); you 
could even tie down one end of a guitar 
string, and connect the other end of the 
string to a tuning mechanism to vary the 
tension on the string. Just remember to 
insulate the “wiper” with some kind of 
material to prevent hum pickup or other 
interference as you touch the wiper. 

While plenty of people have never 
heard of spring wire, it does just what we 
want and is available at better hobby and 
hardware stores. It’s very stiff, and resists 
bending unless force is applied. It is avail¬ 
able in several gauges, so that you can 
pick the size that feels good to you. Best 
of all, it’s filthy cheap (less than 50 cents a 
yard) and solders very well. 

Although this ribbon controller is in¬ 
expensive and not difficult to put together, 
the small surface area will limit its use to 
pitch bending and similar applications 
that don’t require a wide voltage range. A 
larger controller might be assembled using 
multiple strips in series; or there may be 
other solutions out there somewhere. How¬ 
ever, for those who want to start experi¬ 
menting with ribbon controls, this is a 
simple and cost-effective place to start. 

What's a Ribbon 
Controller? 
The first Moog synthesizers. in addition 
to offering a keyboard for controlling 
pitch, also offered a ribbon controller. 
This was a strip of long resistive material 
over which a taut metal band was sus¬ 
pended. Pushing down on the band 
would make contact with the resitive 
material, thus allowing the performer to 
pick off different voltages depending on 
the exact point of contact. These volt¬ 
ages could then be sent to voltage-con¬ 
trolled modules; for example, to control 
pitch, the voltage output would go to a 
voltage-controlled oscillator (VCO). The 
main advantage to a ribbon controller is 
that it allows “fretless” and microtonal 
playing, but it also provides for easy 
pitch-bending—simply slide your finger 
back and forth on the metal band to 
change the voltage going to the VCO. 

Although ribbon controllers are not 
too common these days, the Yamaha 
KX5 remote MIDI keyboard incorporates 
a ribbon controller for pitch bending. 
This gives a very natural feel that is 
well-suited to the remote keyboard 
concept. —Craig Anderton 

MIDI 

interfaces 
The Passport MIDI Interface" is the music 

industry's recognized standard interface for 

connecting personal computers to MIDI equipment. 

Passport has the widest selection of MIDI Interfaces 

to suit your specific needs on all popular personal 

computers, including the Macintosh, Apple IIGS and 

Laser 128. The connection is simple to make and 

each Interface comes with TWO FREE MIDI CABLES. 

We've been listening to you and we've got what 

you need. Check info it. 

Passport has software and interfaces for the 

Macintosh, Apple lie, He, IIGS, IBM pc, Commodore 

64,128, Atari ST and Laser 128 computers. Visit 

an authorized Passport Dealer or contact us at: 

Passport, 625 Miramontes St. 

Half Moon Bay, CA 94019 

(415) 726-0280 

"Excellent. The brand of Quality!' 
W.B. Union, NJ 

PASSPORT 
The Speed of Sound. 
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If you’re going to make your music 
portable, or utilize memory back-up 
systems, you need to know your batteries. 

Batteries for Electronic 
Music Applications 
by Alan Gary Campbell 

I ou can extend 
the shelf-life of 
quality batteries 
almost indefinitely 
by storing them in 
a zip-lock bag in 
the refrigerator” 

life, low impedance, resistance to shock 
and temperature extremes, and leakage-
free operation and storage. All these fac¬ 
tors recommend the Alkaline-Manganese-
Dioxide cell, or “Alkaline” battery, as the 
type of choice. 

Batteries are a major power source 
for electronic music devices, pro¬ 
viding primary power for effects, 

back-up power for computer memories, 
and portable power for remote keyboards 
and wireless mies. In such applications, 
batteries are expected to provide medi-
um-to-heavy current capacity, long shelf 

Use Alkaline Batteries 
Alkaline batteries should not be confused 
with Zinc-Chloride—so-called “Heavy 
Duty”—batteries, which are often pack¬ 
aged and even priced similarly, but offer 
comparatively inferior performance. Of 
course, Zinc-Chloride batteries and even 
common Carbon-Zinc “flashlight” batter¬ 
ies are useful power sources; but they’re 

Alan Gary Campbell is owner of MusitechZ 
a consulting firm specializing in electronic 
music product design. 

The Enercell Battery Guidebook 
Technologists, technicians, hobbyists, 
and musicians alike have long needed 
a concise, accessible reference on bat¬ 
tery technology. The number of battery 
types and styles in use today is mind-
boggling—which one should you 
choose for a particular application? 
The Enercell Battery Guidebook, Radio 
Shack’s newest technical paperback, 
promises help for the frustrated bat¬ 
tery user. 

The 156-page volume includes 
chapters on “The Basic Dry Cell Bat¬ 
tery,” “Factors That Influence Battery 
Performance,” “Selecting the Right Bat¬ 
tery,” “Testing and Revitalizing Batter¬ 
ies,” “Types of Batteries,” “Nickel-Cad¬ 
mium Battery Chargers,” and “Guide¬ 
lines and Specifications for Design¬ 
ers.” Also included is a glossary of 
battery terminology, and 114 pages of 
technical data on Enercell-brand 

batteries. 
The Guidebook discusses technical 

aspects of battery construction and 
operation, explains the chemical reac¬ 
tions involved, and supplies tabular 
data—common name, composition, 
cell voltage, capacity, rechargeability, 
impedance, shock resistance, etc.— 
that compares popular types. About 
the only thing missing is data on com¬ 
petitors’ batteries, an understandable 
omission, especially since the given 
data is representative of batteries in 
general. My single quibble is with the 
book’s weak introductory chapter, 
which might turn away potential read¬ 
ers. However, the Guidebook contains 
most of the who, what, when, where, 
how, and why of batteries, for a cover 
price of only $1.99. It is a welcome 
reference for the lab bench, in the 
studio, or on the road. 

prone to leakage and self-depletion when 
left installed for extended periods, and 
are not at all shock-resistant. Such batter¬ 
ies should be used in electronic music 
applications only if inspected and re¬ 
placed regularly. It’s easy to neglect that 
disused phase shifter in the comer of the 
studio, until the El Cheapo batteries in¬ 
side have turned to corrosive muck. Gear 
damaged by battery leakage can be ex¬ 
pensive to fix, and it’s one type of repair 
that can almost always be avoided. It’s 
always good practice to remove batteries 
from a piece of gear if it’s not going to be 
used for extended periods of time. 

Most major battery manufacturers 
make alkaline batteries, and some make 
only this type. Duracell-brand alkaline 

batteries are often recommended by elec¬ 
tronic musical instrument manufacturers, 
because these batteries have a reputation 
for extended shelf-life, high capacity, and 
resistance to leakage. My own shop ex¬ 
perience bears this out: recently, while 
cleaning a storage area, I discovered sev¬ 
eral unopened packages of Duracell “C” 
cells with a 1979 date code; when tested, 
the cells were still good! Additionally, I’ve 
never known Duracell batteries to leak, 
even in gear that’s been on the road 
constantly and exposed to extreme 
temperatures. 

How about those free batteries you 
get with your Radio Shack Battery-of-the-
Month Card? Well, those are inexpensive 
carbon types that tend to go flat rather 
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quickly, and can leak. It’s probably best to 
relegate these to use as spares or emer¬ 
gency cells, and discard them after a year 
or more of storage. 

You can extend the shelf-life of quality 
batteries almost indefinitely by storing 
them in a zip-lock bag in the refrigerator 
(never store batteries in the freezer), but 
you must insure that the terminals on any 
loose batteries, especially 9 Volt rectangular 
types, do not come in contact with a con¬ 
ductive surface and short out. Cover the 
terminals with electrical tape, if necessary. 

Let s Love Our Earth 
Batteries are an important and necessary 
power source, but their manufacture uses 
up vital mineral resources, and their dis¬ 
posal pollutes the environment with po¬ 
tentially toxic compounds. Batteries 
should not be used if other power sourc¬ 
es are available. Portable keyboards can 
be powered from an AC adapter, or from 
rechargeable batteries. Portables that con¬ 
vert to “strap-on” keyboards can often be 
modified to receive phantom DC power 
via MIDI or audio cables (a Casio CZ-101 
MIDI/power cable modification was cov¬ 

ered in “CZ Mods,” August ’86 EM—back 
issues available for Î3). Some program¬ 
mable portables let the batteries do “dou¬ 

ble duty”—i.e., power the unit and back¬ 
up the program RAM. In this case, if the 
portable is normally powered from an 
adapter, there’s no need for lots of large 
batteries just to back up the memory. 
These can often be replaced with one 
small battery (this technique was also 
covered in “CZ Mods”). 

Portables can be powered by solar 
cells. You can readily construct your own 
solar panel: select a solar cell type that is 
rated at about 1.5 times the current re¬ 
quired, and wire enough of these in ser¬ 
ies to provide the voltage needed by the 
portable (it’s wise to derate the cell output 
voltage about 20%, to allow some “head¬ 
room”). The completed cell array can be 
mounted on a piece of foam core, or 
similar material, and supported from a 
cardboard easle—or even slung from a 
backpack. Large 2-amp cells are some¬ 
times available for as little as $2 from 
surplus outlets such as ETCO or John J. 
Meshna Co. (see DataBank). This is very 
cost-effective, given that a solar panel 
can replace both batteries and AC power, 
and may even be used indoors if the light 
is sufficiendy bright. EH 

IT’S THE PERFECT MIDI*UM BETWEEN YÖUR 
COMPUTER RND YOUR SYNTHESIZER 
For your IBM PC (or compatible) and the MPU—401 

Record... 
...with 32,000 + events per track 
...a track of data while playing 

another track 

...on any of 16 channels to any of 
8 tracks 

Playback... 
...repeat a track more than once 
...tracks chained together 

...to a multitrack recorder using 
FSK output of MPU-401 

...real-time step still, fast 
forward, rewind 

To order THE LIGHTHOUSE 

Edit_ 
...any 1 of the available tracks 
...while playing any full track 

of data 
...while listening to edited 

portion of track 

Feat ures... 
...separate windows for tracks 
...rate and tempo control 

...hard disk and subdirectories 
explained in 50 + page manual 

...IBM PC or compatible with 384k 
memory, mono/color monitor 

send check or money order for €249. 99 + S&H *5, UPS Next Day Air $15. 
$20 Demo Version applicable to purchase. For free brouchure: 

Bering Data Systems, Inc. , 31-15 32nd Street, Box 18EA, LIC, NY 11103 

(718) 626-2046 
IBM PC is a registered trademark of IBM, MPU-401 is a registered trademark of Roland ÏBDS 
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$1 In another of our career-oriented articles, we take a look at opportunities in the 
music press. 

Music in Publishing 
by Peter Hirschfeld_ 
Iwas extremely hesitant to put this arti¬ 

cle together. I’m afraid that if people 
find out how rewarding it is to work on 

a magazine, EM might be deluged with 
resumes after this article appears! No, we 
don’t have any positions available, but... 

Working on a magazine gives you the 
opportunity to work direcdy with the 
products, people and companies that cre¬ 
ate an industry. At EM, we routinely get to 
play with some of the neatest new toys 
and technologies; many times we can 
meet and talk to some great musicians, 
producers and engineers. And it’s great 
to be part of a very exciting industry. 

The satisfaction of seeing the results 
of your efforts every month is also reward-
ing. Many jobs (especially in large droid¬ 
like corporations) never allow you to re¬ 
ceive any tangible feedback; hundreds of 
hours of work will at best be rewarded by 
a tiny blip on somebody’s analysis chart. 

All right, what really happens behind 
the scenes at a magazine and how can 
you get involved? 

The basic structure of a magazine 
consists of an Editorial Department that is 
responsible for the written contents, an 
Art Department that determines what the 
magazine looks like, a Production Depart¬ 
ment that takes all the information and 
puts it in a form ready for printing, a 
Marketing/Sales Department that sells the 
advertising, a Circulation Department that 
generates and services subscription, and 
a lot of related support staff. Coordinat¬ 
ing the whole cacophony is the Publisher. 

Peter Hirschfeld has (among other things) a 
Yamaha piano, a degree in nuclear chemistry, 
an MBA, a Chroma Polaris, and a dog named 
Mike. His programming of computers and 
synthesizers has led to his current research 
on fractals in music. He is also the Director of 
Marketing at Electronic Musician. 

Of course, there is much more going on 
than presented above, but these are the 
basics. 

The most accessible areas for getting 
involved with a magazine without special¬ 
ized training (but you do need flawless 
knowledge of the music industry!) are 
Editorial, Marketing, and a category that 
I’ll call General Help. Most other areas of 
publishing, such as the an department, 
require expertise in a particular area. 

What really 
happens behind 
the scenes at a 
magazine and 
how can you get 
involved?” 

The Editorial department is the most 
visible to the outside world. Every word 
that appears needs to be written, edited, 
and checked by someone. In large maga¬ 
zines, there are dozens of editors and 
writers to fill the pages. EM has two 
editors (Craig Anderton and Vanessa 
Else), an assistant editor (Tim Tully), 
and EM’s large family of freelance au¬ 
thors. Generally speaking, the best train¬ 
ing for becoming an editor is to gain a 
lot of experience writing for magazines 
and have a good working knowledge of 
grammar and spelling. Note that most 
magazines will not consider hiring 
someone for an editorial position with¬ 
out writing experience. 

Many specialized magazines, such as 
those serving the music and computer 
industries, do not have many full-time 
writers. If you are considering making a 

career of working on the editorial staff of 
a magazine, it is almost a prerequisite to 
start writing stories and get some stuff 
published; if you can’t get anything pub¬ 
lished, you will find it difficult to get a job 
as an editor. However, there is an alter¬ 
nate route, which well discuss later in 
this article. 

The magazine’s Marketing depart¬ 
ment also presents opportunities if you 
have a good understanding of a particular 
industry. Within the boundaries of the 
Marketing staff lies the responsibility for 
generating advertising sales, as well as 
marketing the magazine itself—creating 
ads, promotions, and working with the 
Circulation department to gain readers 
and distribution. 

Advertising sales is a challenging, en¬ 
joyable field, provided you have the con¬ 
fidence to talk to the president of an 
instrument or software company and 
have a thick enough skin to withstand 
rejection. How important are advertising 
sales? Consider this: the subscription 
price you pay for EM does not even cover 
the cost of printing and mailing the maga¬ 
zine every month, much less include the 
production and writing costs. The main 
income that keeps this magazine, and 
just about any other, arriving at your door 
every month comes from the sales of 
advertising. (For anyone who wishes that 
a magazine would not have ads, you 
would probably have to pay at least $50 
per year to read it!) 

Because the financial success of a 
magazine depends upon the sales ability 
of an advertising rep, it is not common to 
get a full territory with virtually no experi¬ 
ence. The best way to break into a maga¬ 
zine’s sales department is to get a job as a 
sales assistant, a junior ad rep (working 
with a senior rep in a territory), or work 
with the classified department of a maga¬ 
zine. These are all positions that an en¬ 
thusiastic, intelligent person can obtain. 
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Again, the best training for these entry¬ 
level positions is to know about the field 
in which you want to work. 

The other functions of the marketing 
department (promotions, advertising, 
customer support, etc.) are excellent are¬ 
as for people who have good ideas and 
writing skills. The most common entry 
positions are for marketing assistants, 
promotions manager, or various posi¬ 
tions with tides such as coordinators. 
The best training for these types of posi¬ 
tions is to develop very good basic com¬ 
munication skills and have the ability to 
take a project from start to finish. 

The last and most accessible category 
of publishing is “General Help.” The 
premise here is by taking any job within a 
magazine, you can leam more about the 
jobs you really want, as well as show your 
interest and ability in that area. For exam¬ 
ple, if you want to be involved in editorial, 
you might start off as a proofreader and 
become an editorial assistant. Or, a job as 

he best 
training for... 
entry-level 
positions is to 
know about the 
field in which you 
want to work” 

a circulation assistant could lead to a 
position in sales. By getting involved in a 
company you like, you are in the best 
position to land the best job. 

Before all of the musicians and com¬ 
puter enthusiasts dash off a letter and 
resume to every magazine, let me men¬ 
tion the negative points of publishing. 

The biggest problem is pressure. Pro¬ 
ducing a magazine on time every month 
with a minimal amount of mistakes (both 
technical, such as typos, and strategic, 
such as picking articles people don’t want 
to read) requires enormous dedication 
and concentration. You would not believe 
the number of opportunities for major 
mistakes to be made, and the variety of 
sources from which pressure occurs. 

Another realization is that the pri¬ 
mary business of publishing is publish¬ 

ing. Even with a music magazine, the 
emphasis is on “magazine.” If the only 
motivation to work at a magazine is to get 
close to musicians and try to get that big 
contract, you will be quite disappointed. 
The majority of your effort must be de¬ 
voted to getting a quality magazine out, 
and if you don’t enjoy that prospect, look 
elsewhere for a career. 

One other point is that different mag¬ 
azines have different “personalities” and 
work environments. A great job at one 
place might be unbearable at another. It 

really pays to investigate the particular 
working environment before making any 
assumptions. 

That’s the publishing business in a 
nutshell (or is it a nut house?) My closing 
comment is a reminder from our publish¬ 
ers that we don’t have any positions open, 
so don’t even consider sending us a let¬ 
ter. . .just kidding! We are always happy 
to receive letters from EM readers (al¬ 
though we really don’t have any openings 
at this time, we will gladly keep letters on 
file for future jobs). CO 

Factory 
MIDI Software for the Macintosh™ 

Try these programs and your life will be forever changed. 
M™ and Jam Factory™ are the most powerful and innovative 
software systems ever devised for composition and live 
performance. 
M is an intelligent instrument. It thinks with you. Lets you 

see your ideas in new ways. And puts you in an extraordinary 
production and experimentation environment. 

Jam Factory. Four Players and a Conductor are ready to 
improvise on your ideas. Your creativity is extended. Your 
performance enhanced. And best of all, Jam Factory is fun. 
Professional fun. In fact, you’ve never had more fun playing 
music with a computer. 

Both programs capture your performance into MIDI files for 
use in conjunction with each other and with Opcode’s 
Sequencer 2.5. 

Visit your local dealer. Or write to us for a free brochure. 
Send us a check for $7 and we’ll send you demonstration 
disks. Intelligent Music™ PO Box 8748, Albany NY 12208. 
(518) 434-4110. 

Macintosh is a trademark licensed to Apple Computer, Inc M. Jam Factory and Intelligent Music are 
trademarks of Intelligent Computer Music Systems. Inc 
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Those old analog synths sound great, 
and you can pick them up for a song 
these days. The only problem is they 

aren’t MIDI.. .but now you can do something 
about that. 

Roland MPU-101 
by Dean Heinbuch_ 

What? You’re about to unload that 
old non-MIDl mono synth? 

Before you do, check out 
the MPU-101 MIDl-to-CV (control volt¬ 
age) interface from Roland. This box con¬ 
verts MIDI note-on commands into gates 
and control voltages that your mono ma¬ 
chines will understand. With the MPU-
101 you can control both modular and 
hard-wired one-Volt-per-octave synthe¬ 
sizers from MIDI master keyboards, MIDI 
recorders, and MIDI guitar interfaces. 

At first glance, this 9- x 9-inch box 
looks like nothing more than a simple, 
one-function interface device. Look more 
closely, though, and you’ll see a number 
of pleasantly surprising operating varia¬ 
tions and sub-functions. 

Uses and Applications 
The MPU-101 has three operating modes: 
Poly, Mono, and Special (Omni off is the 
default). It does not recognize MIDI mode 
messages, and Poly or Mono modes are 
chosen by function buttons. MIDI In, Out, 
and Thru sockets are on the rear panel. 

In Mono mode, the MPU-101 assigns 
the MIDI channel of your choice to CV-
Gate Output Set 1 (each set consists of a 
gate and a CV output—see sidebar). Data 
on the next three higher-numbered MIDI 
channels are assigned to CV-Gate Output 
Sets 2,3, and 4, respectively. For example, 
if you select MIDI channel 9 in Mono 
mode, any data (note on/off, velocity, or 
pitch bend) sent over channel 9 goes to 
the first set of CV outputs. Data sent over 

Dean Heinbuch is an amateur synthesis!, 
guitarist, and part-time guitar teacher. He 
composes and records as often as possible in 
his home studio, The Ear Food Factory. 

Product Summary 
Product: MPU-101 
Type: Four channel MIDI-to-CV/gate 
converter 
List Price: $425 
CV Protocol: 1 Volt/octave 
Operating Modes: Poly, Mono, and 
Special 
MIDI ports: MIDI In, Out, Thru 
Manufacturer RolandCorp US, 7200 
Dominion Circle, Los Angeles, CA 
90040; tel. 213/685-5141. 

channel 10 goes to the second set of 
outputs, channel H’s data goes to the 
third set, and channel 12’s data goes to 
the fourth set. Thus the MPU-101 will 

assign one track and MIDI channel from 
a sequencer to each of its four CV outputs, 
and each output in turn will control one 
synthesizer. (Fig. 1 demonstrates how 
two MPU-lOls, both set to Mono mode, 
can support up to eight completely inde¬ 
pendent voices.) 

As great a boon to non-MIDI synth 
owners as this function is, Mono mode is 
plain-vanilla compared to the fun offered 
from Poly mode. Poly turns the MPU-101 
into a simple but effective MIDI data proc¬ 
essing box. 

Press any of the three Poly function 
buttons—2 voice, 3 voice or 4 voice— 
and the MPU-101 enters Poly mode with 
respectively 2, 3 or 4 CV Output Sets 
enabled for use. From Poly mode, a three-
position Assign Mode switch assigns note 
messages to the CV-gate outputs, depend-
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Point Source Monitors 

k Point BlanH TruttiÀ 
FOSTEX RP TECHNOLOGY 

When it comes to sound, some 
people get a little funny about the 
point blank truth, in that they don't 
want to hear it. 

They've come to expect that low 
end bump around 200 Hz because 
it makes the kick drum punchier, or 
they like the phase irregularities of 
the typical tweeter because the 
highs are all tst-tst. 

At Fostex, we believe that truth is 
stronger than fiction. That's why we 
made the RM-Series. Point Source. 
Phase Coherent. Near Field. 

They are reference monitors. They 
tell you exactly what you have and 
let you hear precisely what you're 
doing. Period. With neither 
apologies nor pampenngs Just the 
point blank truth. 

What's more, when you mix with 
RM-765S or 780s, tape playback re¬ 
mains relatively the same from 
studio mains, to home stereo to car. 

How many times have you heard 
just the right sound on a mix, only 
to find a completely different sound 
when you hear the tape on other 
monitors? 

When you work with sound, you 
need a truthful reference. One that 
lets you hear the misses as well as 
the hits. 

We encourage you to audition 
these Fostex reference monitors with 
a known source. Because we're 
confident that you'll know the truth 
when you hear it. 

Point Blank. 

RM-765/780 

Pro Sound Division 
15431 Blackburn Ave. 
Norwalk, CA 90650 

(213) 921-1112 
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SOUNDFILER S612 

LIBRARIAN PROGRAM 
+ VISUAL EDITING SYSTEM 
FOR AKAI S612 SAMPLER 

• SAVES AND LOADS SOUNDS TO 

DISK 

• PRINTS VOICE NAMES 

• VISUAL LOOPING EDITOR 

• CROSS FADE LOOPING FUNCTION 

* WAVEFORM DRAWING 

DRUMWARE ■■■ 
12077 Wilshire Blvd. #515 

1 " 1ll)-; —M 
213.478.3956 

ing in all cases upon how the notes are 
played. 

In Assign Mode 1, “Non-rotary Mode,” 
imagine playing a chord or a legato series 
(i.e. don’t release a note until the next 
note is played) of two to four notes. Each 
new note will appear at outputs 1-4 se¬ 
quentially. Play one, two or three pedal 
tones in the lower registers, and a melody 
above that. The pedal tone(s) will be as¬ 
signed to lower-numbered outputs (1,2 
and 3) while the melody will go to the 
next highest available output (2, 3 or 4). 
Add a DDL set to a long or short echo for 
even more fun. 

In Assign Mode II, “Rotary Mode A,” 
each CV output claims the note first as¬ 
signed to it until it’s forced to claim a new 
note. For example, if you play C, D, E and 
F, they’ll go to CV outputs 1, 2, 3, and 4 
respectively. Then play D, E, F and G. 
Outputs 2,3,4, will hang on to D, E and 
F, and output 1 will be forced to play G. 

The logic of this function will dynam¬ 
ically change voice assignments among 
your mono synths as you play, thus ren¬ 

dering some curious and pleasant effects. 
The more you experiment, the better 
you’ll understand this note assign logic, 
but interesting combinations will come 
regardless as you play with different 
patches and output assignments. The 
best effects—little “mini-sequences” with¬ 
in melodies or chords—often result nat¬ 
urally from experimentation. 

Assign Mode III, “Rotary Mode III,” is 
the simplest to use of the three modes 
and my personal favorite. There’s no am¬ 
biguity here as each new note-on is se¬ 
quentially assigned to a new Output Set. 
This mode also supports my favorite ef¬ 
fect; it’s simplistic and cliched, but 1 love 
it anyway. 

Set your MIDI poly-synth to a vibra¬ 
phone type sound and two non-MIDl 
mono synths to contrasting patches. 
Hook the mono synths up to Output Sets 
1 and 2 (later try 3 and 4). Play a simple 
straight-eight rhythm at a moderate tem¬ 
po, starting with the first B below middle 
C. The accents of the beat will change 
with the note assignments and give you 

Be the Musician You've 
Always Wanted To Be... 
If 1 cf" A n Macintosh™ Ear 

JL V Kz A A Training Software 

• Listen 2.0 provides highly interactive melodic 
and harmonic ear training, much more 
flexible than tapes and workbooks’ 

• With Piano and Guitar on screen, just point and 
click to answer. 

• Triads, 7th, 9th, 11th, and 13th Chords. 
• Intervals and Inversions. 
• A variety of Melodic exercises. 
• Uses built-in 4-voice Mac synthesizer or 
MIDI keyboard! 

• Works with 128K, 51 2K, 512E, and Mac-
Plus, and all MIDI interfaces! 

• You set the Level of Difficulty by selecting 
Keys. Scales. Range. Chord and Inversion 
Sets, Pace, Melody Length, etc. 

• Many user options, such as Beat-thc-Clock, 
Too-High/Too-Low Hints, and more. 

• Listen is for anyone, beginner to professional. 

$69 I maja 
MasterCard. (203) 347.5909 
Check or P.O. Box 638 
Money Order. Middletown. CT 06457 

MIDI I 
_ Out I_ 

MIDI Rec. or Seq. 

To mono synths 5-8 
MIDI ch. 13-16 

To mono synths 1-4 
MIDI ch. 9-12 

Fig 1 

I Fig. 2 
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“A /\t first glance, (the MPU-101) looks 
like.. .a simple, one-function interface 
device. Look more closely, though, and 
you’ll see a number of pleasantly surprising 
operating variations and sub-functions” 

some nifty counter rhythms. 
Try the same rhythm with any three-

note chord and a nice goofy melody will 
play over your chord changes. This set¬ 
up also demonstrates that you don’t need 
a roomful of old synths to get useful effects 
from the MPU-101. In fact, the most inter¬ 
esting effects are found by using only one 
or two mono synths and trying different 
combinations of output Assign Modes 
and MIDI modes. 

The third function mode for the MPU-
101 is something Roland calls “Special 
Mode,” which is a kind of “floating split” 

function with four variations. Play a chord 
in this mode and the highest note will be 
assigned to Output Set # 1, the latest note 
to Set #2 and the lowest note to Set #3. 
The Assign Mode switch will additionally 
assign the highest, last or lowest note to 
Output Set #4. 

The first three functions in Special 
Mode, “2 Voice,” “3 Voice” or “4 Voice,” 
are great for keeping unwanted bass 
notes from riding along with the melody. 
If the lowest note you play is higher than 
the previous note played by more than 
one octave (for “2 Voice”), an octave and a 

fifth (for “3 Voice”) or two octaves (for “4 
Voice”), the MPU-101 will ignore that low¬ 
est note, so the chords and melodies you 
play with the right hand will stay blissfully 
free of your left hand bass lines. 

The fourth variation of “Special 
Mode” is a traditional split keyboard func¬ 
tion. Press “Special” plus “Mono,” and the 
MPU-101 ignores notes higher than mid¬ 
dle C, or if you choose, any notes lower 
than middle C. By switching the CV Out¬ 
put Sets between two mono synths you 
can have both play only above middle C, 
both below middle C, or one above and 
one below. 

Since output 4 will double any of the 
other three, this mode will “pseudosplit” 
a slave synth if the slave is a MIDI unit. To 
do this, connect the MIDI Out of the 
MPU-101 to the MIDI In of a slave synth. 
Since the note assigned to output 4 is also 
sent from the MIDI Out, any splits set up 
on the MPU-101 affect the slave synth. 
The catch, of course, is that the slave 
synth will only play one note at a time 
even if you play chords on the master 
controller. Note that you can also use the 
MPU-101’s MIDI Thru so that a second 

IT COMES WITH 
THE ROOM... 

(213) 461-0734 

On line to IMC systems, MIDI Connection on 
Modem city, CompuServe. 
Fairlight Series III (the only in-house rental 
charge) 
Fairlight Series 2X, Emulator II, DX7s, 816, 
Matrix 12, PPG Wave 2, Prophet 10, 
Minimoog, Oscar, Linn 9000, K-Muse Photon 
Guitar, RX-11, SP-12, plus more 

A fully MIDI’d Computer/Synth Control Room 
that is INSTANTLY accessable via Patchbay 
and complete MIDI PATCHBAY 
Programmer understands esoteric language 
and converts it to reality 
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 five, 
ten or 20 MBytes to keep a log of all patches, 
effects, etc.) 

Ignited 
1645 North Vine Street, Suite 501 
Hollywood, CA 90028 

Jeff Chitouras 
General Manager 
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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. 

Graduates Work 
A practical education In audio and video 
recording arta and sclencea lor 
anyone who takes recording seriously. 

Approved for 

Foreign Students 

Call Toll-Free: 
National 1-800-551-8877 
state 1-800-972-1414 Institute Of 
Local (213) 666-2380 AudÎO-VîdeO 
Telex 010) 240-4388 i ave HLWD Engineering 

1831 Hyperion Ave., (EM) Hollywood. CA 90027 

Control Voltage Vs. MIDI 
Prior to MIDI, the standard synthesizer 
interface protocol employed control 
voltages (CVs) and gates. Unlike MIDI, 
where a master controller sends out 
digital data to which a slave unit re¬ 
sponds, a CV-oriented controller 
sends out discrete voltages that direct¬ 
ly control the pitch of a voltage-con¬ 
trolled oscillator (VCO). The most 
common CV protocol is one-Volt-per-
octave, where each one Volt increase 
in the voltage generated by the control¬ 
ler raises the pitch of a VCO by one 
octave. Therefore, each semitone 
change corresponds to a control volt¬ 
age change of 1/12 of a Volt. 

These control voltages only con¬ 
trol pitch; it’s up to the gate to turn 
notes on and off. Usually the gate 
controls an envelope generator, which 
controls a VCA to determine the over¬ 
all instrument dynamics. When the 
gate turns on, which happens when 
you press a key, the envelope genera¬ 
tor begins its cycle. When you release 
the key, the gate turns off and the 
envelope generator enters its release 
phase. Often a second envelope gener¬ 
ator, also tied into the gate, controls 
the synthesizer’s filter (VCF). 

Although the standardization, and 
additional control, offered by MIDI 
has eclipsed CV-based systems, the 
older technology still offers many ad¬ 
vantages. For one, alternate tunings 
are easy to implement. Also, custom 
controllers based on CV technology 
are simple to build, and a CV-based 
signal processing system can be far 
less expensive to build than the digital 
equivalent. Sound quality also enters 
into the picture. With MIDI, pitch 
bend and other knobs are usually 
quantized, which means that turning 
a control does not produce a smooth, 
continuous change, but rather, a series 
of discrete steps. Bending pitch rapid¬ 
ly over a wide range produces what 
some call “zipper noise”—a sort of 
glitching caused by rapidly going 
through these many discrete pitch 
steps. CV systems, due to their analog, 
continuously variable nature, do not 
have these problems and under many 
playing conditions provide a purer 
sound. 

For a complete discussion on CV 
and gate based systems, see Chapter 1 
in my book, MIDI For Musicians. 

—Craig Anderton 

slaved poly synth with MIDI will receive 
unaltered MIDI commands from the Mas¬ 
ter controller (see Fig. 2). 

Sub-Functions 
Aside from the main functions, the MPU-
101 boasts a number of useful sub-func¬ 
tions. The first of these, “MIDI-Trigger Inter¬ 
face Mode,” synchronizes an analog se¬ 
quencer to a MIDI sequencer. MIDI real 
time messages will send your choice of 
four trigger pulses to gate outputs 1, 2, 3 
and 4: 16th notes, triplets, eighth notes, 
and quarter notes. Connect the gate out¬ 
put to the Trigger In of an analog sequenc¬ 
er, and you’re in business. If your analog 
machine requires negative-going triggers, 
you can invert the logic of the trigger pulse. 
However, the unit does not function as a 
MIDI-CV interface while in this mode. 

The second sub-function allows you 
to invert the gate logic on all four outputs 
when playing synths with Moog type 
gates. If you have a collection of synths, 
some of which use positive and some 

negative gate logic, all is not lost. A Roland 
technician stated that a “qualified tech¬ 
nician” could either install gate inverters 
on the gates as needed, or run a cable 
from the MPU-101 to an external box 
containing the negative gates. The cost 
for parts would be about $5 for each 
inverter added, but if you go the “qualified 
technician” route, count on spending at 
least another $50 for labor and such. 

Owner’s Manual 
The owner’s manual is a 39-page booklet 
containing a liberal dose of Roland “dia-
gramese” and explanations in fractured 
English. Although the feature descriptions 
were sometimes confusing even when 
explaining simple functions, the opera¬ 
tion of the MPU-101 is straightforward 
enough to prevent any serious problems. 
The section on advanced setup examples 
will be useful to those using modular gear 
with the MPU-101; this part contains a 
number of easy-to-follow synthesizer 
block diagrams showing how to create 
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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 tiiese 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. 

BecIroVbtce’ 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 



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 

Sound Composer’s Series 
The Ultimate Sampled Sound Library 
Sim ply the best soun ds available for your musical needs 

Available for the Ensoniq “Mirage" 
Each set contains ten disks. The ten types of disks are: drums, percussion, bass, comp 
1, comp 2, sustained, brass, strings, orchestra hits and disk #10 — a very special disk. 
Each ten disk set is $199. 

Available for the E-MU “SP-12" 
Each set contains four disks. Disk #1 is kick, three snares (center hit, rim shot and sidestick), 
tom and three hi-hats (closed, foot closed and open). Disk #2 is complimentary percussion 
in the low registers. Disk #3 is complimentary percussion in the high registers and disk 
#4 is a group of sequences designed to demonstrate the sounds. Each four disk set is $99. 

What the Professionals Say: 

"Congratulations to K-Muse on a job well done." 
David Frederick, Keyboard Magazine 

“We're impressed by the high quality of the Sound Composer's Series" 
Rob Weber, Director of Mktng. Ensoniq Corp. 

“The secret is a far smoother, warmer tone than any thus far. .. " 
Jock Baird, Musician Magazine 

Sets Available: London, New York, L.A., Classical and Techno 

• Great demo cassette available — $5.00 
• Check or money order (U.S. funds only) 
• Allow 3-6 weeks delivery, rush orders add 1O°/o 

K-MUSE INC 

Inquiries call: 
818-998-7555 

or write: 
8954 Mason Ave. Chatsworth, Ca. 91311 

such MIDI controlled effects as control¬ 
ling the mix of two VCOs or a filter enve¬ 
lope with the Dynamics (key velocity) 
output, and controlling portamento us¬ 
ing the Modulation, Aftertouch or Volume 
outputs. Also mentioned are some alterna¬ 
tive applications for the gate qutputs, 
which can trigger various Roland devices 
such as the Boss HC-2 Hand Clapper 
and DSD-2 Digital Sampler, or switch the 
on/off of a chorus such as the Boss CE-
300. The gate output can also be con¬ 
nected to a Preset Shift Jack like those 
found on the Roland SDE-1000/SDE-
3000 digital delays and the Rolandjuno-
106. When using this connection in Poly 
mode with Assign Mode 111, you can step 
sequentially through a set of presets or 
alternate between two presets by using 
some of the techniques mentioned in 
“Uses And Applications.” The MPU-101 
brings all these effects under MIDI con¬ 
trol. Finally, if you’re using a MIDI master 
controller to trigger something like an 
analog synth, note that the velocity CV 
output could be routed to a VGA that 
controls the synth’s overall output to give 
workable dynamics. Velocity-sensitive 
minimoogs, anyone? 

Conclusions 
While the MPU-101 seems to have been 
designed with users of modular gear in 
mind, it’s a very useful device for anyone 
who wants to interface one-Volt-per-oc-
tave units with MIDI controllers. In fact, a 
monophonic guitar-to-MIDl device like 
the 1VL Pitchrider 4000 interfaced with 
someone’s cast off Sequential Pro One via 
the MPU-101 just might get you into guitar 
synths for under $1,000. (See Craig An¬ 
derton’s article in the May ’86 EM for 
applications using the IVL 4000.) 

My only suggestion to Roland would 
be to offer a second version of the MPU-
101 that replaces the Bender, Modulation, 
Aftertouch and Volume outputs with a set 
of Moog gates so you can mix synth types 
without having to modify the MPU-101. 
Those particular outputs are wasted when 
using most hardwired synths, although 
advanced experimenters will find these 
invaluable when working with custom 
CV devices. All things considered, 1 was 
very pleased with the MPU-101 and 
would recommend it highly to anyone 
who needs a cost effective MIDI-to-CV 
interface. Here’s a very respectful bow to 
Roland for a useful and well thought-out 
product. ZH 
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Are You A Slave To Your Machines? 

Free Yourself With The CL© C K 

If you've ever tried playing live with a sequencer or 

a drum machine, you know what it's like to be a 

slave to your machines. The rigid tempo just 

doesn't feel right Or. if you've ever tried adding 

sequenced material to a prerecorded track then 

you know what it's like to be the prisoner of your 

computer. 

Free yourself with the HUMAN CLOCK"". 

from your drummer, bass player, rhythm guitarist 

or keyboardist and through an exclusive Kahler® 

process called REAL TIME PREDICTION"^ calcu¬ 

lates live tempo and converts it to a midi-dock 

output that moves and changes with your tempo! 

Instantly and naturally. 

The HUMAN CLOCK lets you make music the way 

YOU want to, not the way your machines force 

Experience the freedom at your Kahler® dealer. 

The HUMAN CLOCK.'“ 

AN AMERICAN 
INVENTION RV “ 

Visit Our NAMM Booth *365 PAT. APPL'D FOR 



S Additive synthesis can sound 
breathtaking, but getting good results has 
always been a tough and thankless job. 

Fortunately, thanks to the right software, matters 
are improving. 

Softsynth: Additive Synthesis 
for the Mac 
by Geary Yeuon_ 
Digidesign’s Softsynth, from the 

same wizards who gave us Sound 
Designer, is an audio power tool 

that may change the way you think about 
sound. At $295 retail, just about anyone 
with a Macintosh and digital sampler can 
work with truly powerful additive synthe¬ 
sis techniques. Softsynth lets you con¬ 
struct a sound out of raw harmonic ele¬ 
ments on the computer screen, then 
transfer the synthesized sound directly 
to your sampler. 

One copy of Softsynth supports Se¬ 
quential's Prophet-2000 and 2002, the 
Ensoniq Mirage and Multisampler, Akai’s 
S900 and S612, Korg DSS-1, E-mu Emula¬ 
tor II (requires Sound Designer as well) 
and Emax. Digidesign plans Softsynth 
support for other instruments in the near 
future. Your Softsynth creations are first 
saved as parameter files which only Soft¬ 
synth can read. Before transferring them 
to a sampler, the program converts these 
parameter files to 16-bit sound files which 
can be opened by Sound Designer also. 
Sound Designer files, on the other hand, 
cannot be converted to Softsynth param¬ 
eter files. 

Synthesizing With Softsynth 
Softsynth can build a sound three differ¬ 
ent ways: by working with one harmonic 

Geary Yelton is a professional musician and 
part-time writer (his Rock Synthesizer 
Manual was recently revised and expanded). 
In addition to playing in numerous musical 
groups, he has composed and recorded elec¬ 
tronic music for film and video, and per¬ 
formed one-man synthesizer concerts. 

at a time, by specifying “harmonic events” 
within an overall amplitude envelope, or 
by determining general parameters. Any 
of these methods can be combined. Es¬ 
sentially, Softsynth is a 32-oscillator digi¬ 
tal synthesizer; each oscillator produces 
one harmonic, and each harmonic has 
its own complex amplitude envelope and 
another multistage pitch envelope. 

Softsynth comes on two disks, one 
with the application and a system folder, 
another with some sample parameter 
files. Upon opening a file, the main screen— 
a three-dimensional representation of 
the waveform—appears (Fig. 1). One 
horizontal axis represents harmonic 
number, another plots time in seconds 
and the vertical axis shows the amplitude 
of each partial. The envelopes can be 
viewed from four different angles. Har¬ 

monic “faders” adjust the level of each 
partial, however, the screen isn’t updated 
after changes until you either click on the 
eye icon (eye-con?) or preview the sound 
by clicking on the speaker icon. 

The single partial editing mode screen 
lets you manipulate individual harmon¬ 
ics. This screen contains two windows: 
one shows the amplitude envelope and 
the other shows the tuning contour or 
pitch envelope (Fig. 2). Breakpoints can 
be inserted into either envelope by grab¬ 
bing the envelope line with the cursor 
and repositioning it. Up to 40 break¬ 
points can be placed anywhere in the 
amplitude envelope (or removed if de¬ 
sired), and as many as 15 in the tuning 
contour. The tuning contour can change 
a partial’s pitch up to ±50%. 

Each partial’s basic pitch is deter-
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mined by its ratio to the fundamental 
frequency. Normally, the second harmon¬ 
ic is twice the pitch of the first (2:1 ratio), 
the third harmonic ratio is 3:1 , and so on. 
Single partial mode lets you alter the ratio 

of each harmonic by typing in a new 
number. Since natural harmonic ratios 
are seldom perfect multiples, this tech¬ 
nique lets you synthesize timbres with a 
very natural sound compared to most 

other forms of synthesis. Creating har¬ 
monics with nearly identical ratios cre¬ 
ates chorusing or detuning effects. In ad¬ 
dition, harmonics don’t have to be sine 
waves; you can choose among four other 
waveforms (square, triangle, bandlimited 
or tuned noise, and white noise). 

You can preview your work through 
the Mac’s speaker at any point in the 
synthesizing process, however, if you 
make a change and then preview a com¬ 
plex sound, Softsynth may take a while to 
recalculate the timbre. A lengthy sound 
with a lot of harmonic complexity can 
take as much as a minute to preview; a 
sound with fewer harmonics can be pre¬ 
viewed within seconds. (Perhaps next 
year’s Mac processor will be fast enough 
for something approaching real time ad¬ 
ditive synthesis.) Fortunately, any time 
you make a change in single partial mode, 
you can hear the results almost (but not 
quite) immediately. 

If painstakingly editing harmonics 
one at a time seems like a lot of bother, 
you can copy certain parameters from 
one partial and paste them to others. 

SIMMONS, putting the musician in control of the machine. 

Do You Record Drums? 
IF SO, CONSIDER THE FEATURES OF SIMMONS PERCUSSION INTERFACES. 
MTM translates up to 8 signals from mic'd acoustic 

drums or drum tracks on tape into precise, dynamic 
MIDI code, along with a whole package of MIDI re¬ 
triggering and layering effects. Drum tracks can now be 
mixed with, or replaced by, sounds from drum 
machines, electronic percussion and samplers. 

Simmons TMI provides a simple means for 
accessing the sounds of MIDI equipped instruments 
from electronic drum pads. Drum tracks can be stored 
in a MIDI recorder, and drum sounds can be chosen 
from drum machines, samplers or electronic per¬ 
cussion at any stage during the mix. 

Both devices are programmable, dynamic and 
instant. MIDI note, channel and program data are all 
assignable and trigger outs are included to drive non¬ 
MIDI devices. 

Simmons drum interfaces are part of a complete 
range of electronic percussion for the recording and 
performing drummer. 

SIMMONS Simmons Group Centre, Inc. 
23917 Craftsman Rd., Calabasas, CA 91302 



Make sure your 
favorite store 
carries EM! 
If there’s a music, computer, 
or magazine store that 
doesn’t offer you the latest 
copy of EM every month, 
drop us a note with the 
name and location—we’ll 
take care of the rest. 

If you’re a retailer and don’t 
yet enjoy the benefits of 
EM, contact us and we’ll tell 
you about our no-risk trial 
distribution program. 

Send requests to: 

Electronic Musician 
Distribution dept. 
2608 Ninth St. 
Berkeley, CA 94710 
(415) 843-7901 

MOVING? 

Mail to: Electronic Musician, 
Subscription Dept., 5615 W. Cermak 

Road, Cicero, IL 60650 

é File Edit SmartSynth Options Sampler 

Fig 3 

These parameters include amplitude en¬ 
velope, harmonic contour, waveform, and 
harmonic ratio. 

If that still sounds like too much trou¬ 
ble, a technique called time slice editing 
comes in handy (Fig. 3). In this mode, a 
single envelope controls a sound’s overall 
amplitude. At any point in this envelope, 
you can insert “timbre events” (particular 
combinations of harmonics, as defined 
with the harmonic faders). Softsynth au¬ 
tomatically fades from one timbre event 
to the next, thus creating dynamic chang¬ 
es in harmonic content—neat! If you go 
into time slice mode after developing a 
sound by single partial editing, your ef¬ 

forts are displayed as a time slice display. 
For the ultimate in easy additive syn¬ 

thesis, try the Smartsynth (intelligent 
sound generator) function. Selecting “set¬ 
up” from the Smartsynth menu presents 
you with a screenful of general parameter 
descriptions (Fig. 4). You can specify the 
harmonic series and range, the level of 
lowpass filtering, the amount of detuning 
and doubling, and several envelope pa¬ 
rameters. Each parameter offers three 
choices. Once you’ve made your selec¬ 
tions, a random number generator choos¬ 
es parameters within the ranges you’ve 
indicated, and calculates a complete pa¬ 
rameter file. Select “generate” from the 

Fig- 4 

• File Edit Options Sampler 
1 

Timbre -
B Harmonic series (3 Harmonic range £3 Harmonic filter 
O RH harmonics O High O Slight 
® Odd harmonics ® Medium ® Medium 
O Ewen harmonics O Low O Extreme 

(3 Partial detuning □ Doubling □ Freq, mouement 
® Slight O Slight O Slight 
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O Extreme O Extreme Q Extreme 

Enuelope -
^Attack rate Frequency attack (3 Percussion 
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O Medium O Bite O Bump 
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£3 Decay rate Secondary leuel ^Fade 
OFast ® High O Equal rate 
® Medium O Medium ® Highs first _ 
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main screen, and out pops a new param¬ 
eter file. If you don’t like the result, repeat¬ 
edly select “generate” until you get some¬ 
thing you can use. You can also enter 
single partial mode and refine the sounds 
that Smartsynth creates. Smartsynth alone 
won’t teach you much about additive syn¬ 
thesis, but it will provide new sounds you 
might not otherwise discover. 

The complete parameter file is then 
synthesized into a sound file. Open the 
file with Sound Designer if you want to 
process it (e.g. loop, merge with other 
sounds, and so on); otherwise, just trans¬ 
fer the file directly to your sampler via 
MIDI. Unlike sampled sounds, there’s no 
chance of aliasing or quantization noise 
in Softsynth sounds, since nothing is ever 
actually recorded. You need Sound De¬ 
signer ($995 list) to use Softsynth with 
the Emulator H’s RS-422 port, but the 
advantage is that you can transfer sounds 
at nearly 17 times the speed of MIDI. 

It All Adds Up To. .. 
As with hardware-based additive synthe¬ 
sizers, single partial editing is still rather 

tedious, but the ability to copy and paste 
parameters speeds things up quite a bit. 
Forty breakpoints in each partial’s enve¬ 
lope is probably as many as you’ll ever 
need. There are plenty of harmonics too. 

Organ timbres and the like are a snap, 
but effectively replicating most other in¬ 
strumental sounds requires a rather thor¬ 
ough knowledge of instrumental acous¬ 
tics. Then again, it never hurts to leam 
something new about sound, especially if 
you consider yourself a synthesist. Those 

with Sound Designer can sample a sound 
and run a frequency analysis to study the 
individual envelopes of its harmonics; 
attempting to duplicate the harmonic 
content with Softsynth creates a synthetic 

version of that sound. 
The whole point of additive synthe¬ 

sis is gaining complete control over the 
process of creating a sound. In this re¬ 
spect, Softsynth does its job very well. If 
controlling every detail isn’t for you, the 
Smartsynth function can supply a limit-

erhaps next year’s Mac 
processor will be fast enough for 
something approaching real time 
additive synthesis” 

Computers 

MkKöcd 

Passport 
Mimetics 

Hybrid Arts 
Decillionix 

The Kette Group 
Mark of the Unicom 

Digidesign 
Tecmar 
E-mu 

Jim Miller 
Roland 

Computers & Music 
Dr.T 

Op-Code 
Electronic Arts 

to use: 
Great Wave Software 
Shaherazam 
Blank Software 
Steinberg Research 
Beam Team 
Hippo 
Intelligent Music 
Magnetic Music 
MusicSoft 
Sonus 
Voyetra 
Bacchus 
Austin Development 
Imaja 
ECS 

Serving computer music performers, composers, 
educators, and developers for over 3 years. 

Software and hardware for MIDI, Transcription/ 
Notation, Composition. MIDI synthesizer 

librarian/editors. Performance, Sampling, Education, 
Research, and computer music software development 

tools. 

Partial listing of software/hardware 
manufacturers whose product we carry and know how 

Computer music products for most 
varieties of Apple, Commodore, Atari, and 

IBM computers. 

For a free copy of The Computers and Music Quarterly Report, call or write Computers and Music, 
1989 Junipero Serra Blvd., Daly City, California 94014, 415-994-2909. 
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SEQUENCING FOR THE AMIGfl 

EXCLUSIVE DISTRIBUTION: MuskSdl 
FEBTURINQ UTILITIES FQK.WEAMIOA & IBM FC ' 

P. 0. Box 274 • Beekman. NY 12570 • 914-724-3668 • MusicNet: 914-724 

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 

Additive 
Synthesis 
Basics 
Complex musical sounds can be 
broken down to their individual 
harmonics, also called partials. An 
additive synthesizer constructs com¬ 
plex waveforms by combining har¬ 
monics at various amplitudes and 
frequencies. One reason that analog 
synthesizers have such a “pure” 
sound is because the harmonics 
produced by their oscillators are 
mathematically perfect multiples of 
one another. The second harmonic 
is exactly twice the frequency of the 
first, the third is three times the 
first, and so on. 

However, most acoustical instru¬ 
ments generate overtones that aren’t 
so mathematically precise. Partials 
may be sharp or flat in relation to 
the first harmonic (also called the 
fundamental frequency), or their 
pitches may actually change over a 
note’s duration. The frequency and 
relative strength of each harmonic 
also contribute to a sound’s com¬ 
plexity and determine its timbre 
(tone quality). At its best, additive 
synthesis lets you build sounds with 
all the inherent complexity of acous¬ 
tical sounds. Many people find ad¬ 
ditive synthesis to be a great deal 
more intuitive than, say, FM synthe¬ 
sis. The results are often more pre¬ 
dictable as well. 

less palette of new sounds for experimen¬ 
tation. I think Softsynth is significant, not 
only as a step in the evolution of intuitive, 
affordable sound synthesis tools, but also 
as a means of learning more about the 
nature of sound. It should be a standard 
fixture in every college-level course on 
acoustics and every advanced course in 
electronic music. Unless you’re a real 
whiz at this sort of thing, inventing really 
useful timbres may take a while. With 
sufficient skill, though, the results should 
be worth the effort. Assuming you have a 
Macintosh, a MIDI adapter, and one of 
the supported samplers, three hundred 
bucks is a very reasonable price to pay for 
such wonderful software. EH 
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Finally, 
a MIDI recorder/sequencer 
designed for the musician 
with only two hands. 

ntil recently, MIDI 
/ I equipment was so com-
4 J plex a musician had to 

hire an expert to operate it. Or 
become one himself. 

That’s all in the past. 
Because the MIDI D.I has 
opened the doors to complete 
creative control. 

Using our technological 
expertise, we've designed a 
two track. 12,000 note MIDI 
recorder/sequencer so re¬ 
markably advanced that it’s 
simple enough to be operated 
by anyone. 

It incorporates the same 
features other recorder/sequen-
cers do. With some powerful 
additions. Like quantizing, step¬ 

time recording and un-mixing. 
Three technological advances that 
make this system the state-of-the-
art in MIDI recording. 

But we've also considered 
details that many manufacturers 
overlooked. For example, the 
MIDI DJ can handle all 128 
notes of each of 16 channels 
simultaneously. It can save up 
to 128 sequences or 45,000 notes 
to a single 5-1/4" floppy disk. 
It stores tempo settings. And 
lets you edit each channel 
independently. 

In fact, the MIDI DJ offers a 
full range of expanded features 
that give the musician more 
control than ever before. Includ¬ 
ing a fast access Entertain mode 
to keep you looking good at a 
live performance. 

Add the DJs compact size, 
attractive design, ease of opera¬ 
tion and unbeatable price. Not to 
mention its unique ability to 
accept voicing dumps from voice 
programmable synthesizers. 
You'll see why the MIDI DJ is 
rapidly becoming the first choice 
of professionals everywhere. 

So, forget about all those 
systems that attempt to blind 
you with knobs and levers and 
buttons and bells, and choose the 
equipment that gives you control. 

Listen to the music and get 
your hands on the MIDI DJ. 
We're playing your song. 

ZZZZZZ 

National Logic, Inc. 
9811 Owensmouth Avenue 

Suite 10 
Chatsworth, CA 91311 

(818) 700-9999 



We keep hearing that the Amiga is ideal 
for music. Now, we finally have some 
software that lets us test that claim. 

Mimetics’ SoundScape 
Pro MIDI Studio 
by Jeff Burger_ 

SoundScape is the first step in Mi¬ 
metics’ plan to turn the Amiga into 
a complete Desktop Production 

Studio. It is currently a digital sampler, a 
sequencer, and general MIDI toolbox. 
SoundScape files are compatible with De¬ 
luxe Music Construction Set from Elec¬ 
tronic Arts, so scores can be printed in 
standard notation. Song pointer and 
Clock Stop/Start are implemented so that 
the sequencer, with an existing SMPTE-
to-MlDl converter, will chase SMPTE with 
the Amiga. Mimetics is also working on 
modules to control lights, video decks, 
editors, and special effects generators. 
The future looks like it will allow complete 
low-cost productions (like your next rock 
video) to come right out of your bedroom, 
but even the current tools are very im¬ 
pressive. 

To think of SoundScape as just a sam¬ 
pler or sequencer completely misses the 
point. When 1 was a kid, one of my 
favorite toys was the Erector Set. With it 
you could build anything: a factory, a 
robot, a rocket launcher—even a factory 
that built robot rocket launchers if you 
had enough ambition and parts. Sound¬ 
Scape works that way. It’s more like a 
MIDI Erector Set than anything else. 
Here’s what it offers. 

Modular Midi 
The Amiga is known for its built-in sound, 
color graphics, and multi-tasking operat-

Jeff Burger began composing in electronic 
music in 1970 and has been programming 
computers since 1979. His credentials in¬ 
clude album, commercial, video and techni¬ 
cal writing work. He is currently president of 
Jeff Burger Creative Technologies, dedicated 
to all aspects of technology in the arts. 

Product Summary 
Product: Mimetics SoundScape Pro 
MIDI Studio 
Type: Sequencer, Sampler and MIDI 
Toolkit 
Price: Pro MIDI Studio Software, $149; 
MIDI Interface, $49; Sound Sampler 
Hardware, $99 
Hardware requirements: Amiga with 
512K minimum 
Sequence architecture: Open 
Note capacity: Limited only by availa¬ 
ble memory 
Track capacity: Limited only by avail¬ 
able memory 
Manufacturer Mimetics Corporation, 
P.O. Box 60238 Sta. A, Palo Alto, CA 
94306; tel. 408/741-0117. 

ing system that allows many programs to 
run simultaneously in different windows. 
(In fact, I’m writing this article on my 
Amiga’s word processor while Sound¬ 
Scape runs in the background.) Sound¬ 
Scape is actually a series of individual 
program modules running concurrently, 
each doing a specific task and communi¬ 
cating information as MIDI data via an 
on-screen software Patch Panel. In a way, 
working with SoundScape is like patch¬ 
ing a modular synthesizer, only with a 
mouse. The beauty of this scheme is that 
the user can tailor a system to specific 
needs by using only the modules required 
for those needs. It’s easy to add new 
modules and update old ones as updates 
become available. 

Double-clicking on an icon opens up 
the control panel window for the respec¬ 
tive module. All controls follow the Amiga 
/Mac/Atari method of point, click and 
drag. 

As of this writing, the output modules 
included in Rev. 1.3 software are Console 
(QWERTY) Keyboard, MIDI Mixer, MIDI 
In jack, and MIDI Clock. They can be 
connected to the inputs of the internal 
Sound Sampler, MIDI Mixer, MIDI Out 
jack, MIDI Clock, Tape Deck, and Player 
Piano. (Use of the MIDI In and Out mod¬ 
ules requires an optional interface that 
connects to the Amiga’s RS-232 port and 
terminates with MIDI In, Out and Thru 
connections.) 

Just A Sample 
The Amiga has four 8-bit companded 
sampling voices which drive left and right 
audio outputs. Its filters roll off at 36 dB 
per octave starting around 4 kHz but 
Mimetics is working to bypass these fil¬ 
ters and get a higher bandwidth. 

With no additional hardware Sound¬ 
Scape lets you retrieve samples from disk 
and play them back. (For user sampling, 
see below.) While the Amiga can play 
only four voices at any given moment, 
SoundScape can address up to 16 voices 
on separate MIDI channels, each using a 
different sample of up to 64k in each of 
ten octaves. This would require more than 
512k, but track memory can be expanded 
to eight megabytes. This allows about 
460k of internal memory for samples. 

For editing samples, SoundScape pro¬ 
vides a visual display of waveforms that 
shows zero-crossing points for sample 
start and loop. You can zoom in on any 
portion of the waveform, grab a pencil 
with the mouse and edit to your heart’s 
content—even draw a waveform from 
scratch and loop it into a periodic wave 
(great fun). Master controls for tuning, 
velocity, and pitch bend sensitivity as 
well as a four-stage amplitude envelope 
are displayed on-screen. 
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The ,|NIOU€ DBM 
Tells’em All 

Where To Go!... 
The lb"<’U€ DBM 
Midi Master Keyboard 
can control any Midi 
Keyboard I Expander Set-Up. 
• 72 note weighted keyboard 

• 64 programmable patches 
• Up to 3 totally independent Midi channels are programmable for 

each patch 
• 3 programmable splits with overlap capability 

• Programmable aftertouch can be assigned to affect pitch or 
modulation regardless of synth/expander ability to read after¬ 
touch. 

• Programmable velocity and transpose 

• 2 independent assignable Midi outs for minimal time delay 

PLUS ... A 4.000 NOTE 4-TRACK MIDI SEQUENCER WITH 
FULL-BLOWN FEATURES IS BUILT-IN! 

• All this at a very reasonable price. 

Uniquc also offers the DBK Keyboard and the DB€ Expander 
featuring DIGI-LOG technology 

Plus the JoITq/Tprogrammer 24S "One Man Band" and the 
J517Õ7T MDR-16 Multi-track sequencer. 

Also Unique Keyboard stands in 1. 2 and 3 Tier. 

mNIOUC 
USICAL 

PRODUCTS, INC. 
2031 South Seneca 
Wichita. Kansas 67213 
(316) 264-5204 

Call or write for 
location of your 
nearest dealer. 

EXCLUSIVE DEALERSHIPS AVAILABLE 



The Total 
Midi Solution. 

Finally a serious computer for 
the midi Musician. Computer 

Music Systems specializes in IBM 
compatibles. With over 10 years 
experience in the music and com¬ 
puter business, we have the ad¬ 
vantage of being able to design a 
complete midi system for you. 

This is no bare bones computer 
either! The CMS system has an un¬ 
paralleled list of features too 
numerous to list in this ad. 

Call for the complete brochure and 
start your serious midi system today 1 

Call toll free operator 
for Computer Music Systems 

COMPUTER 

MUSIC 
714/594-5051 

382 N. Lemon Ave Walnut. CA 91789 

Roll Your Own 
User sampling is implemented by a small 
Sound Sampler hardware module which 
plugs into the second mouse port. User 
sample controls include record threshold, 
automatic or fixed record level, and copy 
to other octaves with and without pitch 
recalculation. You can control the sampler 
preamp’s output before going to the ana-
log-to-digital converter. The system aud¬ 
ibly exaggerates any distorted peaks to 
make it easier to optimize levels during 
the sampling process. While the sampler 
hardware is stereo, only mono is currently 
supported in software. 

Ins, Outs, and Clocks 
The Sound Sampler module can be played 
from several different sources by making 
the appropriate connection(s) on the 
Patch Panel. The Console Keyboard mod¬ 
ule turns the Amiga’s QWERTY keyboard 
into a four-voice MIDI controller that mir¬ 
rors keystrokes on an onscreen music 
keyboard. To play the internal voices from 
a MIDI keyboard, connect the MIDI In 
icon to the Sound Sampler Module and 
select an optional channel offset. The 
Player Piano Module can be patched to 
other modules to display information 
flow. It uses another on-screen keyboard 
that shows input from two selectable 
channels in two colors. 

The Tape Deck, SoundScape’s se¬ 

quencer, will run from the Clock or use 
MIDI In and Out icons to master (or slave 
to) an external MIDI clock device such as 
a drum machine. The Clock window con¬ 
tains tape-deck-style transport controls 
including Stop, Play, Play from zero, Fast 
Forward, and Rewind. A master counter 
displays position in clock pulses and can 
set, or be set from, two auto-locate regis¬ 
ters. Tempo is shown in clocks per sec¬ 
ond (CPS) or beats per minute (BPM) in 
the range of 0-250 CPS or 0-625 BPM. As 
with most MIDI clock-based systems, 
even though you can increment and dec¬ 
rement tempo by a single clock, this 
doesn’t always calculate out evenly for 
every BPM (for example, there is no 121 
BPM, only 120 and 122). 

Trackology 
The Tape Deck is the most complex mod¬ 
ule by far, and includes its own clock 
counter and set of transport buttons. This 
seemingly odd duplication of controls 
becomes understandable when you en¬ 
vision extended applications such as 
synching with free-running external 
clock devices. The Track List window 
holds the names and basic status of exist¬ 
ing tracks, limited in number and dura¬ 
tion only by available memory. Clicking 
on a track with the mouse highlights it as 
the current track and displays its attrib¬ 
utes in the Track Control Box. 
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Each track has its own input and 
output icons which match the ones found 
on the patch panel. Thus, you might set 
one track to receive its input from the 
Console Keyboard and send its output to 
the Sound Sampler, while other tracks 
send and receive via the MIDI ports. MIDI 
input and output channels can be speci¬ 
fied separately (1-16), and Status In and 
Out boxes allow filtering of notes, after¬ 
touch, control change, program change, 
mono pressure and pitch wheel (default 
is transceiving note on/off only). 

Each track can be transposed indi¬ 
vidually and set for normal, mute or thru 
mode. When recording with thru mode 
on, data received at the MIDI In passes 
“thru” to the MIDI Out. This is useful if 
your master keyboard (connected to MIDI 
In) makes no sound but needs to drive 
expander modules connected to the MIDI 
Out. If the master keyboard also includes 
sound generators, and connects to both 
the MIDI In and Out, thru would be off to 
keep the keyboard from feeding back on 
itself. Each track can also be set for Re¬ 
cord or Play mode in addition to a variety 
of special effect modes. Multiple tracks 
can be recorded simultaneously and re¬ 
ceive different channels (MIDI jam ses¬ 
sion, anyone?), however the data from a 
given channel can only be received on 
one track at a time. Bouncing tracks in¬ 
volves routing outputs to the MIDI Mixer 
module while recording a new track with 
the Mixer as its source. 

Where’S The Beat? 
SoundScape can load and save any level 
of information—samples, tracks, songs 
and environments (i.e., everything in 
memory). The metronome environment 
loads a clave sample into the first internal 
voice along with a series of tracks labeled 
met24, met48 and met96. Not everyone 
is happy with MIDI’s 24 clocks per quart¬ 
er-note resolution and SoundScape 
comes with metronomes that change the 
way we relate to that resolution. When 
using met48, for example, the metronome 
clicks half as often and the clock must be 
set to 240 BPM to actually get 120 BPM. 
(Of course, you could set your own bizarre 
metronome sounds and timings if you 
like.) 1 quickly found the need for higher 
resolutions when my best Hammer-esque 
leads came back at met24 sounding like 
our cat was at the pitch wheel. If you 
remember to think modularly, you come 

Background Rhythm Patterns 
BASS, DRUMS & KEYBOARD 

FROM MIDI GRID COMPANY 
MIDI Programming Manual, plus Stereo Cassette, in which over 110 
Bass, Drum & Keyboard Patterns have been collected into 44 
Choice Combinations that will bring your music to life. 

• Modern Rocks • Standard Rocks • Latins 
• Country • Swing • Whatever Your Style 

Now you can choose a complete rhythm section pattern to give your music 
the feel you think it should have. You’ll find specialized categories such as 
“Jazz Waltz" — “Boogie Woogie” — “Slow Rock". Recombine sections 
from the combinations we present for an extensive library of your own 
creation. 
THE TAPE is a Stereo Production of all the patterns as performed by a 
complete MIDI set-up, and corresponds directly to the book. 
THE BOOK contains 38 pages of easy-to-read MIDI SCORESHEETS 
for programming of sequencers and drum machines. (You don’t have to 
read music.) 

Send check or money order for $15.45, which 
includes postage & handling. California residents, 
add 6% sales tax. 
_ MAIL ORDER TO _ 
MIDI GRID COMPANY, 8132 Firestone Boulevard. 
Suite 283, Downey, CA 90241. (Allow 4 to 6 weeks for 
delivery.) 

Name_ 
Street_ 
City/State/Zip_ 

MIDI 

scoring 
Now you con write ond print out your musk 

more quickly thon ever. Score™ ond Polywriter'• 

con be used to transcribe, edit, add lyrics and 

print out songs created with Passport sequencing 

software. The Music Shop for MIDI ” is an excellent 

composing tool featuring on-screen music notation 

and cut, copy and paste editing. Passport is devoted 

to producing high quality music printing software 

for all popular personal computers. We've been 

listening to you and we’ve got what you need. 

Check into it. 

Passport has software and interfaces for the 

Macintosh, Apple Ile, He, IIGS, IBM pc, Commodore 

64,128, Atari ST and Laser 128 computen. Visit 

an authorized Passport Dealer or contact us at: 

Passport, 625 Miramontes St. 

Half Moon Bay, CA 94019 

(415) 726-0280 

"A great aid in making sure the 
'record' ends up like the demo. 
Thanks for developing this 
wonderful product!' 
R.G. Studio City, CA 

PASSPORT 
The Speed of Sound. 
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PO. Box 121 
Norman. OK 73070 
(405)364 4981 

Pat Mastelotto 
(Mr Mister) 
Mark Nelson 
(Device/Holly Knight) 
Joe English 
(Greg X Volz) 
Frankie Banall 
(Quiet Riot) 
Mike Baird 
(Journey) 
Kenny Richards 
¡Autograph) 

WALKER 
DIGITAL DRUMS 

SampleScope™ 

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“ Medel 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 

up with more tricks... for example, auto¬ 
matic tempo changes are possible by re¬ 
cording a control track with Clock as 
input, varying the tempo, and then rout¬ 
ing the track’s output to Clock In on 
playback. 

Recording and Composing 
Since there is no formal count-off or track 
length, you just stan and stop recording 
where you like. The track’s Delay Factor 
display shows the actual clock pulse of 

o think of 
SoundScape as 
just a sampler or 
sequencer 
completely misses 
the point” 

your first note and this can easily be reset 
to zero (or any other number for a track 
shift). Punch in and punch out registers 
provide automatic punching, and the Re¬ 
cord button is always “live” for manual 
corrections. Quantization can be invoked 
after a track is recorded; the user sets 
resolution in clock pulses. 

The Edit List, which provides for step¬ 
editing and data input, displays each 
event of the current track by clock pulse, 
classification, value, velocity, next event, 
time until next event, and duration (as 
opposed to separate note-on and note-
off events). All these parameters are edit¬ 
able and the display can also be toggled 
from clock pulses to Measures:Beats: 
Clocks in a user-specified time-signature. 
Connecting the Console Keyboard to the 
Tape Deck lets you define the function 
keys to enter given numbers of clock 
pulses that match up to rhythmic values 
of your choice, and the cursor keys dou¬ 
ble for some of the transport functions. 

List Store provides a way to block-
manipulate tracks. You can think of it as a 
series of hooks on which a music editor 
would hang sections of tape that had 
been duplicated from the original. It’s 
fairly simple to “hang” a section of a track 
on one of these “hooks,” then attach it to 
an event’s Next pointer somewhere else 
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GUITAR HERO 
New sounds new music from the STEPP Digital Guitar One' 

Exclusively in the USA by Group Centre Inc., 23917 Craftsman Road, Calabasas CA 91302 (818) 884-2653, Call for brochure 



INSTRUMENTS 
5666 La Jolla Blvd 81 

La Jolla, CA 92037 
(619) 546-8808 

YES! YOU CAN! 
Now you can turn your 
special interest into a 
fascinating career. 

ELECTRONIC 
MUSIC 

TECHNOLOGY 

An 18-month educational 
program in state-of-the-art 
electronic sound systems. 
Financial aid, Placement 

and Housing services. Call or 
write now for details. 

Red Wing 
Technical Institute 

Highway 58 and Pioneer Road 
Red Wing, MN 55066 
(612) 388-8271 

Band — Electronic — String 
The Music People 

in a track. The Use command simply 
re-uses the passage without taking up 
more memory, while Copy actually copies 
all the referenced events into the destina¬ 
tion Event List. Using List Store, Use, and 
Copy together can create effects such as 
loops, track shifts, and block deletes. 

SoundScape often lets you do the 
same thing in many different ways, and 
the process of creating songs or complex 

compositions is no exception. Using 
their respective delays, tracks can start 
and stop virtually anywhere. The Song 
window allows a more elegant way of 
dealing with sectional pieces by allowing 
you to string a series of pointers to pas¬ 
sages together, once again employing the 
List Store “hook” idea. You must do this 
chaining process for each track that you 
want in song mode. While it’s not quite 

Fig. 3 Edit sequence window opened from tape deck displays track information (timing 
shown in clock mode). List store and edit song windows also displayed. 
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as quick as programs that are totally ori¬ 
ented towards the song/section ap¬ 
proach, SoundScape’s architecture is in¬ 
finitely more flexible. For example, it’s no 
problem to have an A-B-C-type song 
structure using linked tracks while an 
unbroken melody or orchestration soars 
across the seams of these sections. 

The Big Picture 
Sequencing and sampling are only the 
tips of Mimetics’ anistie iceberg. First, 
the special effects track modes greatly ex¬ 
tend the system’s uses. Match mode plays 
a track one note at a time and waits for 
you to match it on a MIDI controller 
before continuing, which makes this a 
great educational tool for scales, songs, 

“A /\ good deal of 
study is necessary to 
get the most from 
SoundScape, and 
dealing with concepts 
like patching and 
clock pulses may 
seem tedious. But the 
flexibility of the sys¬ 
tem is incredible” 

and more. The Player Piano module could 
even show the “teacher” track’s output 
and the keys you press onscreen in two 
different colors! In Echo mode, every time 
a track sees a note on its input channel 
and device (a keyboard or control track, 
for instance), a new copy of the sequence 
begins playing, transposed by the input’s 
relation to Middle C. In Trigger mode, a 
track triggers and retriggers (without 
transposition) when given a specific 
note. Finally, Transpose mode allows a 
guide track or controller to change the 
transposition of other designated tracks. 
All of these modes hint at a world of 
applications ranging from education to 
avant-garde performance. 

Mimetics has hardware in the works 
to implement tape and drum sync, SMPTE 
tracking, and multiple MIDI ports. Also a 
disk is coming out shortly with additional 
modules and such goodies as a mouse-
to-MIDI converter, input splitter, clock 
multiplier, counterpoint generator, patch 

STEINBERG MUSIC SOFTWARE 

VOLUME 

APPEND 

COPY 

MIDI CLOCK 

SONGPOINTER 

VELOSITY DISPLAY (PER TRACK) 

SPLITPOINTS 

EVENT/EDITOR 

NOTE/EDITOR 

CUT/SOURCE 

AND MUCH MORE 

INPUT/OUTPUT FILTER 

MIDI DELAY 

SOLO/MUTE 

TRANSPOSE 

PUNCH IN/OUT 

NAME PATTERN 

PATCH CHANGES (PER PATTERN) 

MIDI THRU 

AUTOLOCATER 

AUTORECORDING 

LOOP 

DUMP UTILITY 

24 TRACKS (ASSIGNABLE TO ANY MIDI CHANNEL) 

200,000 EVENTS 

5000 PATTERNS 

REWIND/FASTREWIND 

FORWARD/FAST FORWARD 

QUANTIZE FROM 1 /4-NOTE TO 1 /64-NOTE TRIPLETS TO REAL TIME (1/384) 

SINGLE-STEP 

MASTER TRACK (SONG TEMPO/TIME SIGNATURE) 

Pro 24 for Atari ST $295 retail 

The most popular and 

user friendly music 

software in Europe 

is now available in the 

U.S. Guy Fletcher of 

Dire Straits is one of 

many musicians who 

have been using the 

Pro 24 Sequencer 

Software* since 

early’86. 

Direct inquiries to: 

„ THE, 
RussJohes 
MARKETING 
GROUP 

17700 Raymer St. 
Suite 1001 
Northridge, CA 91325 
818-993-4091 

MIDI 

voicing 
With Rossport MIDI Voice Librarians ' and 

Editors you can create and organize custom sets of 

sounds for virtually any MIDI synthesizer. We have 

Librarians for Yamaha DX, TX, FB-01, Casio CZ 

series, Korg DW 8000, Oberheim 0B-8,0B-Expander, 

Roland JX-8P and Juno 106 synthesizers for most 

popular personal computen including the Macintosh 

and IBM pc. Passport Voicing software gives you 

access to more than 200 of the latest sounds on 

disk as well os compatibility with other voicing 

programs. We've been listening to you and we've 

got what you need. Check into it. 

Passport has software and interfaces for the 

Macintosh, Apple lie, lie, IIGS, IBM pc, Commodore 

64,128, Atari ST and Laser 128 computers. Visit 

an authorized Passport Dealer or contact us at: 

Passport, 625 Miramontes St. 

Half Moon Bay, CA 94019 

(415) 726-0280 

"I am not a keyboard player, but 
with your products I can take my 
time and sound like a million 
dollars on my demos" 
D.H. Jonesboro, AR 

PASSPORT 
The Speed of Sound. 
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The Music Biz Meets 
The Personal Computer 
COVERS THESE 
TOPICS: 
•Telecommunications 
•Accounting 
•Touring/Gigging 
•Booking/Management 
•Promotion/Publicity 
•Graphics Design 
•MIDI 
•PLUS interviews 
with over 40 top 
industry pro's! 

"One of the more broad-based 
and easily understood guides to 
computer applications from tour 

planning to accounting to 
recording...'START ME 

UP' is worth a look." 
—Billboard 

“...a veritable bible for anyone 
in the music business who 

uses-or wants to learn to use¬ 
computers" 

—Music Connection 

START ME UP! 
a new book 

by Benjamin Krepack and Rod Firestone 
with a foreword by Joe Walsh 

Order Today! 

$12.95 

Satisfaction 
Guaranteed 

YES’ Please send me_copy(s) of START ME UP' at $12.95 + $1.50 
per book for shipping Please make checks or money orders payable to: 
Mix Bookshelf. 2608 9th St, Berkeley, CA 94710. 

NAME_ 

ADORES S_ 

CITY/STATE/ZIP_ 

[ ] PAYMENT ENCLOSED ( ] VISA ( ] MASTERCARD 

EXPIRATION DATE_ 

CAR D#__ 

SIGN ATU RE_ 

Allow 3 to 4 weeks for delivery California residents add 6% sales tax. 

Rhythm City 
America's Largest Dealer for the Electronic Musician 

Yamaha • Roland • Korg • Ensoniq 
E-mu Systems • Kurzweil • Casio • Akai 

Tascam • Fostex • Soundcraft • Studiomaster 
All lines of keyboards and software in stock! 

Digidesign • Passport • Dr. T. • OpCode • Mark of the Unicom 
Complete MIDI Recording & Performance Systems 

Musicians Buy At Rhythm City! 
287 E. Paces Ferry Rd. /d-04 ) 2 S2 Hours: Monday thru 
Atlanta, Georgia 30305 ' ' Saturday: 10-6 
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librarians, and other widgets to add to 
the Patch Panel. Mimetics even offers a 
Developer’s Kit that gives you all the tools 
necessary to develop your own modules 
using the existing modules and proto¬ 
cols. If you don’t like the way the editor 
works or you want to give the world a 
great new artistic or educational tool, the 
door is wide open for new applications. 

The Verdict 
My first reaction to using SoundScape 
was frustration, because the original own¬ 
er’s manual doesn’t prepare you for how 
to think about the system. 1 was thinking 
two-dimensionally about a multi-dimen¬ 
sional environment, but after working 
with the program and speaking to the 
people at Mimetics, 1 see way beyond 
sequencing and sampling into an excit¬ 
ing multi-media future. A good deal of 
study is necessary to get the most from 
SoundScape, and dealing with concepts 
like patching and clock pulses may seem 
tedious. But the flexibility of the system is 
incredible and every revision gets friend¬ 
lier. Of course there are a few bugs here 
and there but Mimetics seems sincere 
about continued refinement and input 
from users on all levels. For both the 
novice with nothing more than the com¬ 
puter as well as for the pro with a stack of 
the latest MIDI gear, SoundScape suc¬ 
ceeds in tapping the Amiga’s power—at 
a remarkably low price. EH 

DataBank 

ETCO Electronics 
North Country Shopping Center 
Plattsburgh, NY 12901 
518/561-8700 

John J. Meshnajr., Inc. 
19 Allerton St. 
Lynn, I 'A 01904 
617/595-2275 

EH 



PAID NEWSLETTER FROM AXXESS UNLIMITED 

The MAP Light 
Issue Number 2 Axxess Unlimited, Inc. February, 1987 

"Map 'til you drap" 
Midi mapping? Glad you asked. It's 
a way to smoothly integrate and 
control complex midi setups. Want 
to know more? 

At Axxess Unlimited, we've 
been happily immersed in midi 
mapping longer than anyone. Those 
of you who own the Mapper know 
that the long intensive development 
has been worth it. Stay tuned for a 
quick overview, some questions 
answered, and some goodies. 

Overview 
by Jamie Krutz 

If you have more than two synths, 
it's important to know all the ways 
the Mapper can integrate your 
equipment. Here are two things you 
may have missed in the manual. 

Mixer Mode You already know that 
Mixer mode allows you to select 
patches on remote synths from your 
master keyboard, solo any channel, 
and send midi volume for any 
channel with your mod wheel. But 
don't forget that you can adjust these 
volumes while listening to the 
overall mix, and that the Mapper 
will continually follow your 
changes. When you are satisfied 
with the mix, hit the SUB button on 
the Mapper to take a "snap-shot" of 
your volumes and patches and add it 
to your START command 
automatically. 

Cross Modulation You already 
know that you can have many 
controls each affecting many other 
controls. But did you know they can 
all control the same parameter at the 
same time? A simple example 
would be to use after-touch to drive a 
system exclusive and midi volume, 
and the pitch wheel for volume and 
pitch. Both are affecting midi 
volume. These subtle volume 
changes add a lot to the 
expressiveness of the sound. Now, 
by controlling the volume using 
"RELATIVE" mode, both after¬ 
touch and pitch wheel adjust the 
volume from where the other left it. 

Questions answered 
Axxess staff 

Apparently, we have started quite a 
movement by allowing unlimited 
split points on all 16 channels. 
Here are some related questions and 
answers: 

Question: "Do complicated splits 
slow down the Mapper in any way?" 
Answer: No. 

Question: "When I use a layer that 
has 12 synths running, I begin to 
hear midi delay. What can I do?" 
Answer: If some of the synths are 
playing the same splits, add a 
START command to knock those 
channels into omni mode, and group 
them on one Mapper output. Then 
transmit just one channel on that 
output. Make sure the STOP 
command puts everything back into 
poly mode. If that's not possible in 
your situation, try splitting your 
synths evenly between Outl and Out 
2, or placing sounds with fast 
attacks on channels 7, 8, 15, and 16. 
These receive midi commands last 
from the Mapper. 

Question: "What is the most 
innovative uses of splits you've 
found so far?" 
Answer: If you have lots of synths, 
try picking a slight variation of the 
same type of instrument on each. 
Use 5 different brasses and 5 different 
strings, for example. Then 
randomly assign a different brass and 
string to each key (you have 25 
different combinations to choose 
from), making each note its own 
split. You won't believe your ears! 

Organizing midi 
by Brian Parsonnet 

According to midi, the mod-wheel, 
foot wheels, data entry sliders, and 
some switches are all "control 
changes." But the pitch wheel sends 
a completely different type of data. 
So does after-touch. That means 
that the sustain pedal is more similar 
in midi to the mod wheel than pitch 
wheel is to the mod-wheel. 

The Mapper groups all the 
wheels, modulators, breath, sliders, 
after-touch, and ribbons together into 
one bucket. 

All switches are grouped 
together. This includes the sustain 
pedal, YES / NO buttons, and 
channel mode messages like omni 
on/off. Normally, these are all 
different classes of data. 

These groupings make the 
musician to equipment transition go 
a lot smoother. Things are grouped 
logically, rather than technically. 
What we have done is a little 
unconventional, but easy to use. In 
fact, the only thing users do notice 
is that the Mapper makes a lot of 
sense. 

Goodies 

Fast Solo Changes 
Here's an idea for the keyboard player 
who must make fast changes for a 
solo. Find a switch you're not using 
on your master keyboard, like a 
portamento pedal or a low keyboard 
note. Program the switch to first 
send back to the master keyboard a 
command that counters itself, as in 
"No, I really don't want portamento! 
I want this...”. The switch 
redefinition should be followed by a 
list of commands, such as patch 
changes, volume changes, and effects 
changes. Program another switch, 
such as lifting your foot off the 
pedal, to put everything back to 
where it was. 

Automatic sustain pedal 
Here's a quicky. Program the 
sustain pedal to be released and then 
held by all note-on events. Every 
time you hit a chord or a single 
note, it will hold automatically until 
you play the next chord or note. 
Then that one will hold. Don't 
forget to put a "sustain pedal off' 
command into the map's STOP 
command. 

If you have questions or would 
like to contribute your ideas to "the 
Map Light", please write Axxess 
Unlimited, Inc., PO Box 8435, Ft. 
Collins, CO 80525. 
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appear. 

The price of automated mixdown is 
falling rapidly as computer-controlled 
retrofits for existing consoles start to 

But can these low-cost automation 
systems really do the job? 

A-kia XZ100 
by Craig Anderton_ 

Several systems are now available 
that retrofit an existing mixer to 
automated mixdown. They usually 

involve a hardware interface that controls 
audio levels, and a computer that remem¬ 
bers your mixing moves and feeds ap¬ 
propriate data to the interface. Automat¬ 
ing and saving mixes to disk are great 
functions, but if your main interest is to 
touch up a mix at a later date, remember 
that a mix involves much more than auto¬ 
mated levels or even automated effects 
sends (both of which the XZ100 handles); 
you also need to duplicate your panning, 
equalization, and outboard effects set¬ 
tings. What automation shines at is con¬ 
trolling complex mixing moves. No longer 
will you blow a mix by forgetting to mute 
a bad note, and composers can now com¬ 
pose the mix itself as well as the basic 
tracks. 

System Requirements 
The XZ100 system consists of the Re¬ 
cording Studio Computer (RSC), a box 
with 16 gain control channels each with 
an RCA phono input and output jack. 
Typically these connect between the tape 
recorder outputs and mixer inputs, or 
insert into the patch bay’s send/receive 
loop jacks. A system can use up to eight 
RSCs, and can theoretically automate 128 
channels. In practice, however, the sys¬ 
tem is optimized for 32 channel mix¬ 
down; two RSCs are used for mixing and 

Craig Anderton ’s recent work as a mix/pro-
duction consultant can be heard on the 
Narada/MCA albums Emerald (by Brewer/ 
Tingstad/Rumbel) and Ancient Legend (by 
David Arkenstone; due for March release). 
He is currently working on Eden, a duet 
album with pianist Spencer Brewer. 

Product Summary 
Product: XZ100 Recording Studio 
Computer 
Type: Automated mixdown retrofit for 
existing mixers 
List Price: S1,499 for 16-channel hard¬ 
ware interface; $300 for computer in¬ 
terface and software 
System requirements: Commodore-
64 computer, disk drive, monitor or 
TV, MIDI Thru box if using multiple 
hardware interfaces, cables 
Storage: 12,000 mixing moves, stora¬ 
ble on disk 
Synchronization: Initial sync tone 
starts computer’s internal counter; 
MIDI Song Pointer projected for next 
software release 
Manufacturer A-kia Electronics, 16740 
S.W 301 St., Homestead, FL 33030; 
tel. 305/245-2727 or call toll-free 
800/225-3675. 

additional pairs of RSCs automate effects 
sends. The XZ100 can automate up to 
three sends per channel for up to 32 
channels. Each RSC lists for $1,499. 

Believing it better to dedicate an inex¬ 
pensive computer to this application 
than to tie up a cosdy machine, A-kia 
includes an interface with the XZ100 that 
connects a C-64 computer to the RSC via 
a MIDI cable. A MIDI Thru box is required 
to drive multiple RSCs. Finally, there’s a 
software disk that you load into the C-
64’s disk drive. The interface and disk 
cost $300. No cables are included as part 
of the package. 

The system’s most negative aspect is 
the packaging. The RSC is not rack¬ 
mounted and frankly, it looks a bit like a 

high-tech sprinkler system. Hook it up to 
the somewhat cheezy-looking C-64, and 
you have a system that might seem out of 
place in a high-class studio. And of 
course, with the C-64 you have the usual 
maze of cables, interface, adapters, disk 
drive connectors, etc., so this is anything 
but a tidy package. But don’t let that turn 
you off—the XZ100 delivers what it prom¬ 
ises. 

Basic Automation 
Upon booting the program, you have a 
choice between practice (for learning the 
system), mix with multi-track recorder, and 
status maker. The last is a special function 
we’ll cover later. 

If you select “practice” or “mix,” the 
screen shows a display of 32 faders, each 
set to the midpoint of the screen. The 
RSC defaults to zero gain, and can attenu¬ 
ate or amplify. Concerning sound quality, 
the RSC is exceptional—even transpar¬ 
ent. When asked to account for the sound 
quality, Odded Zamir, A-kia’s president, 
said that they are not using VCAs, or for 
that matter, off-the-shelf pans. 

Unfortunately, in the first models you 
had to program one channel at a time; 
there was no way to jump from channel 
to channel without going back to the 
main menu. Thankfully, this has now 
been remedied (check with A-kia for de¬ 
tails on how to obtain the revised soft¬ 
ware). Levels are set from the lower three 
rows of the Commodore keyboard; to in¬ 
crease level, for example, you would start 
with the Q key then press A, Z, W, S, X, E, 
D, C, R, F, V, and so on. This order seems 
arbitrary but makes complete sense when 
you’re sitting at a QWERTY keyboard. The 
Shift key can also be used to “fine-tune” 
the level, so a total of 62 level increments 
are available over the unit’s 100 dB range. 
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Using the C-64 keyboard is less clunky 
than you might think, although it does 
take a little while to get used to. In fact it 
has some advantages over using a fader. 
For one, the settings are very easily repeat¬ 
able; for another, stepping through volume 
changes by popping the QWERTY keys 
on the beat (instead of by the usual con¬ 
tinuous fader slide) adds a nice rhythmic 
feel to my dynamics changes. For those 
who prefer faders, A-kia plans to market 
an eight-fader interface which can be as¬ 
signed to any group of eight channels ( 1-8, 
9-16, etc.). 

Hitting the space bar mutes the 
chosen channel, and hitting * restores 
the level to where it was prior to muting. 
The computer stores each level-changing 
keystroke as a “move” and the XZ100 can 
memorize up to 12,000 moves (for exam¬ 
ple, with a six minute song you could 

“A /Although 
programming 
each track (to 
perfection) takes 
time, this is offset 
by the time you 
save by not 
blowing takes 
during final 
mixdown” 

have a level change every second on all 
32 tracks). 

Overall, the editing and updating ca¬ 
pabilities are superb. Moves can be treat¬ 
ed as overdubs (i.e. new moves are added 
to any existing moves) or, if you first 
press the Inst/Del key, new moves will 
overwrite existing moves. You can exit the 
overwrite mode at any time to get back to 
overdubbing or to leave existing moves 
as is. Moves can also be deleted in step 
time. In both record and playback modes, 
the screen displays a set of moving faders 
that graphically represents all the fader 
changes you’ve made. Moves can be 
copied from one track to another and 
any number of tracks can be grouped at 
any time so that you can automate, for 

example, a pair of stereo tracks simultane¬ 
ously. This kind of editing flexibility 
makes it easy to “tweak” a track to perfec¬ 
tion. Although programming each track 
takes time, this can be offset by the time 
you save by not blowing takes during 
final mixdown. However, there is no track 
invert function for easy panning, nor a 
scaling function to make an overall level 
change, as included with some other 
systems. 

By the way, A-kia’s ads claim that the 
system provides up to 128 compressor/ 
limiters and noise gates, but all this means 
is that you can gate signals using the 
mute/unmute function, and give the ef¬ 
fect of compression/limiting by program¬ 
ming a lower level on peaks and a higher 
level on valleys. Thus, the “gating” and 
“compression” are not as sophisticated 
or easy to use as with dedicated outboard 
units. 

Synchronization 
There are two synchronization methods. 
The first is crude, but has indeed worked 
for me so far; it involves recording a tone 
burst at the beginning of the tune, and on 
playback, this tone starts the XZ 100’s in¬ 
ternal counter. Assuming that the counter 
and tape recorder speeds don’t drift, 
synchronization is maintained between 
the two. However, this precludes varying 
the multi-track speed during mixdown. 
So far, this method of synchronization 
has worked just fine, but just before press 
time, MIDI Song Pointer was implement¬ 
ed to allow sync to SMPTE—a necessity 
for professional applications. Still, one 
very nice advantage of the present sys¬ 
tem is that you need not sacrifice an 
entire track for sync. As a result, 4- and 
8-track studios may prefer to ignore the 
MIDI Song Pointer feature anyway. 

You need not always take a song from 
the top when doing a mix. You can re¬ 
cord another sync tone, and if you play 
back the tape from the beginning, the 
XZ100 will remember the location of the 
second sync tone. You can then repeat¬ 
edly go over the section starting with the 
second sync tone. You can repeat this 
process as many times as desired in as 
many different parts of the song as re¬ 
quired, and the XZ100 will automatically 
integrate these moves into the song as a 
whole—quite remarkable. You do, how¬ 
ever, need to find a clear space on the 
tape to record the tone that triggers the 

FILM, VIDEO AND JINGLE 
COMPOSERS: 

FOR THE MAC 512 OR PLUS 

BRUCE COUGHLIN'S 

CLICKTRACKS 2.0 

PT 1 : -CLICKBOOK' - CLICKTRACK BOOK ON A 
DISC WORKS IN BPM OR FRM TEMPOS, ANY 
FILM OR VIDEO FORMAT ENTER SHIFT FOR 
START- OF-CUE LOCATIONS 

PT2 -HITLIST - ENTER LIST OF HITS IN ANY 
FORMAT DISPLAYS EXACT LOCATION AND 
SUGGESTED MUSICAL LOCATION BEAT AND 
LOCATION WÍTHIN THE BEAT ...IN MUSICAL 
NOTATION GRAPHICS! FEATURE IS MENU-
SELECTABLE : SHOWS HITS TO NEAREST 16TH 
TRIPLET, 16TH, 8TH TRIPLET, 8TH OR 1/4 NOTE. 

PT3 : 'SCAN' - SCANS YOUR HÍTLIST AND 
SUGGESTS THE 7 TEMPOS WHICH MAKE 
THOSE HITS ON THE BEAT THE REAL TEST 
OF A CLICKTRACK PROGRAM! $84 95 RETAIL 

AVAILABLE NOW AT: 
PERSONAL SUPPORT 
COMPUTERS, WEST LA 

MANNY'S, NYC 
DEALER INQUIRIES: 

BRUCE COUGHLIN I 16 DEAN ST 4C 
BROOKLYN, NY 11201 

718-624-2571 (PAN:'SCORES') 

Atlantas' 
state-of-the-art 

production studio 

JBS Studio 
106 N. Avondale Rd. 
Avondale Estates, 
Georgia 30002 

(404) 292-2103/296-0604 

EM 
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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 

• RX11 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, ca STAGEFRIGHT INC. 
because money is a terrible thing 
to waste. 

(312) 849-3735 
PO Box 237, Dolton, IL 60419 

CANADA, 
_GET 

SAVED / 
• • • 

TECHNOLOGY 

• Retail Sales 
System Training 

Distribution ' 
HiTech Service 
State of the Art 

Recording Studio 
24-track Tape Machine 

Digital 2-track 
Loads of the Latest MIDI Gear 

10 Breadalbane Street 
Toronto, Ontario, M4Y 1C3 

(416) 928-5995 

XZ100, and there must be sufficient blank 
tape before the tone so that triggering 
doesn’t occur on some other sharp-attack 
sound. 

Status Maker 
This is one of the best parts of the pro¬ 
gram. When using Status Maker, you start 
at the beginning of a song, set the levels 
as desired, and store this “snapshot” of 
level settings as a “status.” You then move 
on to the next pan of the tune that re¬ 
quires a different status, set the levels, 
and store the new status. As you proceed 
through the song, you can keep storing 
status settings but note that as yet, these 
are not synchronized to anything. Once 
you have stored all your statuses, you 
then play the song, sync the XZ 100 to the 
beginning-of-song tone reference, and 
press the up arrow key where the first 
status is to take effect. As the song con¬ 
tinues, pressing the up arrow key where 
you want each subsequent status to occur 
fixes the temporal location in memory 
with respect to the initial sync tone. 

But that’s not all. Statuses can be in¬ 
serted, deleted, or modified. Most impor-
tandy, it is possible to go back to the main 
menu, load a set of statuses, and edit 
mixes using all the normal overdub, de¬ 
lete, and edit functions. So, typically you 
will make up your statuses with status 
maker, then go into the main program 
and add the required moves between 
statuses (i.e., muting and level changes) 
using the XZ 100’s standard editing tech¬ 
niques. 

Final Mix 
The XZ100 is easy to learn and use; the 
sound quality is all you could ask for; and 
it’s relatively open-ended. 1 kept thinking 
there must be a catch—like maybe if 
you’re creating dozens of moves simul¬ 
taneously on all 32 channels you’ll hear a 
delay or something—but so far the sys¬ 
tem has performed flawlessly. Best of all, 
it has enabled me to work on a mix until 
it too is flawless. To a small studio owner 
such as myself, that’s real progress. 

Since 1 was working on a project that 
necessitated automated mixdown, after 
playing with the XZ100 for a while 1 was 
impressed enough that I offered to buy it. 
Mr. Zamir offered instead that I pay him 
with my time and help revise the XZ100 
manual. I knew a deal when I saw one, so 
if you see my name on the manual, that’s 
the story.. .and now I have automated 
mixdown. It sure is fun! EM 

—continued from p. 50, TAPE 

twice as fast at 30 ips. 
So how do you decide, then, whether 

to go for the more songs but thinner tape 
and/or lower speed, or to fork over the 
cash for two reels with the extra thick¬ 
ness and/or higher speed? 

For the thickness question, ask your¬ 
self the following questions. Are you, re¬ 
gardless of your musical style, a “capture-
the-moment” artist/band or an “1 swear 1 
can do it better this time” performer? Will 
there be few overdubs or many? The 
point is that thicker tape will take the 
dozens of changes in direction needed 
for many takes—recording, rewinding, 
re-taking, rewinding, etc.—better than 
thinner tape. 

Do you, in your activities in general, 
act quickly and move on, or often recon¬ 
sider and take time to perfect what you 
do? That is, will your recording projects 
be quick, one-shot affairs or will the multi¬ 
track master sit on the shelf for awhile 
before you go back to it for revision? 
Thicker tape will resist print-through 
longer, but in one-shot projects, thinner 
tape wil cut costs. 

Have you, over the last few years, 
found your musical sensibility changing 
a lot, and how do you feel about that? If 
you hate everything you wrote more than 
six months ago and tend to take that 
stance in general, then there’s very little 
chance you’ll want to unearth and add to 
a tape in five years. On the other hand, if 
you work the same musical vein for a 
decade at a time, you may well want to 
dig out old things to replace and overdub. 
If that’s the case, remember that thicker 
tape curls less and is stored straighter. 
Since it’s stacked in fewer tight circles, 
especially on the inner reels, it tends to 
sashay less and resist unwinding less af¬ 
ter long periods in storage. The differ¬ 
ence can be significant. 

In regards to the speed issue, there 
are two central questions: how much fi¬ 
delity do you need, and how much noise 
can be present in your music? Remember, 
higher speed renders more fidelity and 
less tape noise; lower speed gives you 
more time per reel. 

Finally, if this project is likely to be 
copied through several generations—if it 
is likely to go to vinyl, for example— 
protect yourself against generational de¬ 
generation and use the highest speed 
and the thickest tape. 

There’s the basic take on tape. Use it 
and enjoy it. EM 
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—continued from page 55, MIDI 

As for your performance, higher-level 
sequencers let you edit a piece note-by-
note, including parameters such as veloc¬ 
ity. The point is, you are not stuck with 
your performance as you are with tape. 
Nor is it necessary to do endless takes to 
get it right; you can edit a mediocre per¬ 
formance into perfection if you’re willing 
to take the time to do it. 

12. All sync codes are the same. 
Not true. The old FSK standard has four 
different clock speeds: 24 (Sequential, 
Roland, MXR), 48 (Linn, Simmons), 96 
(Oberheim, new Roland FSK), 120 (Tex-
ture/IBM). In addition, SMPTE time code 
is now in widespread use; among other 
talents, SMPTE code allows auto-location 
between tape recorders and MIDI se¬ 
quencers. 

13. You can have only one master at a 
time. 
In several situations you may need more 
than one master. When synching to tape 
with a SMPTE box such as the Roland 
SBX80, the SBX80 is the master and your 

sequencer is the slave. Since the sequenc¬ 
er is driving your synths at the same time, 
the sequencer is a master with respect to 
the synths but a slave with respect to the 
SBX80. 

Another use of double masters is 
when you are using software such as 
Southworth’s Total Music for the Macin¬ 
tosh; there are two MIDI In jacks, which 
allows two players to play into the se¬ 
quencer at once. If your sequencer has 
just one MIDI In jack, you can use mergers 
from companies such as J.L. Cooper, 
Harmony Systems, and others to merge 
the data from two MIDI instruments. 

14. A floppy disk is to MIDI recording 
as a 24-track tape is to conventional 
tape recording. 
Again, “tape thinking” doesn’t apply here. 
When recording on a MIDI system, there 
is generally no need to use separate tape 
tracks for each synth. The MIDI instru¬ 
ments can be mixed and sent directly to 
the final 2-track master (Beta/VHS Hi-Fi, 
PCM-F1, reel-to-reel, etc.) without using 
any intermediary multi-track tape record¬ 
ers. Thus, there is no loss due to tape 

generation as there would be recording 
to, say, your 8-track, and then mixing 
down to cassette or reel-to-reel. In addi¬ 
tion, acoustic instruments (voice, guitars, 
etc.) can be recorded on multi-track, 
along with a sync signal to which the 
MIDI sequencer can synchronize. So, 
when you walk out of a MIDI studio, you 
will probably have a multi-track tape with 
acoustic overdubs and a sync track, a 
floppy disk with your sequences on it, a 
backup floppy, and your final mixed 2-
track. There is no one master. 

15. MIDI is difficult to learn. 
All it takes is practice. In fact, it takes a lot 
less practice than learning to play guitar 
or keyboards! If you don’t know where to 
start, then jump right in and experiment. 
You won’t blow anything up by pushing 
the wrong button at the wrong time (and 
if you can, the manual will tell you). 

As you leam more about MIDI, its 
operation will become second-nature, 
and this will free you to experiment and 
create more and better music as time 
goes on... which is what MIDI is all 
about in the first place. CH 
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Why should a sampler and a synthesizer be combined? 

Experimentation. 

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, 
VCF, 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 314" 
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. 

IfflRC Sampling KORu as* 
SAMPLING IS ONLY THE BEGINNING 

/ need to get to my 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 i s ex 
traordinary potential for creating new 
sounds begins with three sound genera¬ 
tion methods. Digital oscillators sample 
any sound with 12 bit resolution. 1\vo so¬ 
phisticated waveform creation methods — 
Harmonic Synthesis and Waveform Draw-
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How do you put musical energy into 
drum programming? 

overring and decay naturally. Then 
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. 

Program and play the DDD-1 from 
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. IfARf1’ Sampling KORu zz 
SAMPLING IS ONLY THE BEGINNING 

“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 IP rogrammer 

(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 

For a free catalog of Kort 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 
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At The Starting Line 
You Can’t Tell Seattle Slew 

From Mr. Ed. 

UBL 

Until the horses bolt from the 
gate, you can’t tell a champion 
from an also-ran. 

Likewise, equalizers "line up” 
evenly when covering the same 
“flat” terrain. It isn’t until you 
demand "peak” performance 
that you can measure what an 
equalizer is truly made of. 
JBL/UREI’s 5547 Graphic 

Equalizer and 5549 Room 
Equalizer are made of the most 
advanced electronics ever 
packaged in an equalizing sys¬ 
tem. Their proprietary hybrid 
circuits deliver unprecedent¬ 
ed low noise. Discrete act¬ 
ive filter circuits provide 
the highest dynamic range 
ever achieved under real 
world operating conditions. 
More headroom and less 

UREI 
ELECTRONIC 
PRODUCTS 

noise is also a function of the 
5547 and 5549’s unique, head¬ 
room circuit. A special LED 
display and two gain structure 
controls allow you new precision 
in optimizing headroom and 
signal-to-noise ratio. 
The 5547 Graphic Equalizer 

is the ultimate tool for creative 
equalization, offering both 
"Boost” and “Cut,” while the 
5549 is the ideal corrective 

I BL Professional 
8500 Balboa Boulevard 
Northridge. CA 91329 

"Cut Only” Room Equalizer. 
While both equalizers are at 

home in the studio, each is built 
extra-rugged for reliable road¬ 
ability. And perhaps best of all, 
the 5547 and 5549’s ultra¬ 
efficient hybrid technology gives 
you breakthrough performance 
at a breakthrough price. 
Compare the JBL/UREI 5547 

Graphic Equalizer and 5549 
Room Equalizer to anything 
on any "track”. Because 
when "peak” performance is 
paramount, the 5547 and 
5549 simply leave other 
equalizers standing in 
the gate. 




