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VERSATILITY FOR THE GUITARIST: 
IC-3A ND GR700 + SYNTHAXE  



JUPITER•6 
by lir--__)Roland 

The Jupiter-6 is a 61 Key, 6 Voice, 12 
VCO polyphonic synthesizer. 

• Memory capacity retains up to 48 different 
synthesizer patches 

• Temporary Program editing possible during 
live performance 

• You can write a Patch Memory and various 
effect modes into any of the 32 Patch Preset 
memories 

• Battery back-up system retains memory 

• DETUNE function allows powerful ensemble 
effect in SOLO UNISON or UNISON modes 

• Automatic Tuning of all 12 VCOs 

• Key Mode can be changed (WHOLE, SPLIT- 1 
& SPLIT - 2) and Key Assign (POLY-1, 
POLY-2, UNISON, SOLO and SOLO UNISON). 

• Seperate Arpeggio MODE & RANGE CONTROLS 

• Tape interface enables you to dump 48 
Patch Programs & 32 Patch Preset memories. 

• Cross Modulation, Synchronization, 
Chromatic range Adjustment, intensity control 
of the Key Follow effect, Patch Shift function. 

• The JP-6 has a MIDI bus interface system 
that converts CV and GATE. 

Send for a leaflet 

'Roland 
Roland (UK) Ltd, Great West Trading Estate, 
983, Great West Road, Brentford, Middx TW8 9DN 
Telephone: 01-568 4578 



Chase's phenominal buying power has done it again. We have secured a shipment 
from Crumar, the World's leading manufacturer of fully polyphonic keyboards, at 
unbelievably low prices and are passing these savings on to you. You can now 
afford better equipment and have less to pay. SAVE up to HALF PRICE — but only 
while stocks last, so call in today. Many of these prices are unrepeatable. 

CRUMAR TRILOGY POLYSYNTH 
Crumar's 7 rdogy combines polyphonie synthesiser. strings and organ sounds o one 
instrument. then let, you combine them in any proportion for limitless creative 
Potential Usually we do not think one single instrument should do everything or be, 
everything to the protessional musician, bat with the TRILOGY natural events ' ed' 
ti, betraying this deaf Big, fat. aggressive, looays sounds . orettuned with some unique 
features such as alternating waveform keyboard. trigger and invertible envelopes in a 
polyphone format Add to these, a comprehensive. easg IC use bank of programmable 
resets lyvnich may be altered.to your owb taste) together with two super string 
bons, and an organ section, and you have all me ingredients to rnake the TRILOG , 
Jo to our highest expectations 

he ultimate in the Crumar range ot potypnoritc synth seas the Composer can gnre• 
you more sounds at once than any ether synth The lead line section is complementei 
liv polysynlh, strings and organ sectiors all of which can be irdendually vaned and 
mixed to give you that unique Cre.rhar big. fat mu ti layered' sot. nd The addition of 
breath control allows you to control the envelope and t ter to give true to Sle se 
a host of other features make this instrument unbeatable e specially at r) 
' ry one y 3u'll buy acre 

R.R.P. £1300 

a'n £649 I 4PBlt Now £549 

CRUMAR ROADRUNNER PIANO 
The ROADRUNNER 2 has been designed for a colourful new 
look and positive electronic and mechanical reliability. The 
features include a new variable 'chorus' effect, and accessible 
pitch control and rainbow tab controls for bass and 3 different 
piano sounds. Still included is the two octave bass extension 
that can be fed through a separate amplifier to give a 'stereo' 
effect. For the ultimate in portable pianos, play CRUMAR'S new 
ROADRUNNER 2 - the first and foremost of its kind 

R.R.P. £300 

NOW ONLY 

MORE KEYBOARD SAVINGS 
SAVE MODEL 
£651 CRUMAR COMPOSER SYNTH 
£151 CRUMAR ROADY PIANO 
£451 CRUMAR DP30 PIANO 
£551 CRUMAR DP80 PIANO 
£851 CRUMAR BABY GRAND 
£201 CRUMAR PERFORMER 
£301 CRUMAR MULTIMAN S2 
£201 CRUMAR TOCCATA 
£701 CRUMAR T3 ORGAN 
£750 CRUMAR 13 NC50 ORGAN 
£276 13 NOTE PEDAL BOARD 
£126 SYNTHAPHONE£  

51 CRUMAR SPIRIT SYNTH 

R.R.P. 
f1300 
£400 
£1000 
£1300 
£1799 
£500 
£800 
£500 
£1500 
£1749 
£425 
£225 
£750 

ARP 4 VOICE PIANO 
Folly polyphonic electronic piano 4 Separate voices selected by quick touch switches 

Touch responsive wood keyboard for piano realism Soft or vibrato ightweight 
rnufttpurpose electronic piano now seeing at less than half as normal pnr 

131J1te NOW & SAVE! 

NOW 
£649 
£249 
£549 
£749 
£949 
£299 
£499 
£299 
£799 
£999 
£149 
£99 
£399 

CHASE 
CREDIT 
Various credit 
plans are 
available to 
enable you to 
take advantage 
of these 
fantastic otters 
Written details 
on request 

LONDON 22 Chaton Street. off Euston Road, London NW1 Tel 01.387 76267449 

MANCHESTER 58 Oldham Street, off Piccadilly,Manchester.M4 ILE. Tel: 061.23667945 
BIRMINGHAM 10 PrAry Oueensway. Birmingham, B4 6EIS Tel. 021-2368146 
OPENING HOURS TY« Sat fir. I 10 00cen- 5 30prc Please note vu, dores are closed on Su ndaY and frIOndaY 

All goods Subject to avallabiliti. 

E&MM JUNE 1984 
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Rod 

Argent's 

Rod Argentes 
M icstore 

15 The Butts Worcester Telephone 611774 

DTI OG 
20 Denmark Street London WC2 

Telephone 01.379 6690 (sales) 01.240 0085 (service) 

DRUMTRAKS - SIX-TRAKS 
PROPHET 600 - 64 SEQUENCER 

PROPHET 5 (RETROFIT) 

FoR PFRSOIVAI. ip/I4ONST.RAr/ON 
OF ANY OF 7RE ABOVE- R-FMS 
OIL( FOR "IN ARRO/NrMFAir 
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SPECIAL FEATURES 
The Guitarist's Revenge   1C 
The all-but-forgotten guitar synth is 
due to return to music shops with a 
vengeance this summer, in the shape 
of Roland's GR700/G707 system 
and a breathtaking new British design, 
the SynthAxe. Paul White puts both 
instruments through their paces  

Junk Culture  28 
Synth-pioneers Orchestral Man-
oeuvres in the Dark talk to Dan 
Goldstein about the twists and turns 
in their musical development, and 
how they managed to make their new 
album, Junk Culture, sound more 
acoustic through the use of computer 
instruments. 

State of Independence 74 
Dan Goldstein sifts through the stack 
of independent vinyl that landed in 
the E&MM offices following our 
appeal, and finds each record has a 
different tale to tell. 

INSTRUMENT REVIEWS 
Boss DD2 Delay Pedal   18 
Boss have finally managed to get a 
fully-fledged digital delay unit into the 
compact dimensions of a pedal. Paul 
White finds out if the reduction in size 
has had any side-effects. 

Jen Musipack 1.0  20 
David Ellis and the sad tale of an 
Italian computer music add-on that 
bears more than a passing resem-
blance to established designs from 
the States. 

MFB 512 Digital Drum Machine 24 
An RRP of under £300 makes this 
German-built unit the cheapest source 
of sampled rhythm patterns on the 
market. Review by Paul White. 

Siel Expander  26 
Geoff Twigg takes a look at this MIDI-
standard synth- without-a-keyboard. 

SCI Model 64 Sequencer 33 
Sequential Circuits' MIDI sequencer 
for the Commodore 64 looks like a 
bargain at only £ 185. David Ellis 
checks out the reality. 

Understanding the DX7 70 
Part three, and a second look at a 
Yamaha factory preset. Jay Chapman 
takes you through it step by step. 
E&MM JUNE 1984 
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MIDI SUPPLEMENT-
PART TWO 

Technical Introduction  38 
Paul White outlines the theory behind 
the new interconnection standard. 

Inside MIDII   39 
And following on from that, David 
Ellis takes an in-depth look at how 
the MIDI system works, and the sort 
of potential it encompasses. 

MIDI and the Micro  46 
A complete guide to all the hardware 
interfaces for home micros available 
so far, plus the software that goes 
with them. 

BeeBMIDI  52 
Designer Jay Chapman describes 
the construction of E&MM's own 
MIDI interface for the BBC Model B 
home computer. There's also a test 
program to check your interface is 
working as it should do. 

WORKSHOPS 

Editing on the Model 64 35 
A simple program that extends the 
on-screen editing facilities of SCI's 
MIDI sequencer, with a description 
by the author, Billy Cowie. 

Patchwork  73 
Readers send in their own favourite 
synth sounds and details of how to 
generate them. Synths featured this 
month are the Yamaha DX9 and 
Roland JX3P. 

Modular Synthesis  66 
Woodwind sounds - from both the 
Western and non-Western worlds - 
are the subject of this month's missive 
from Steve Howell. 

COMPUTER MUSICIAN 

Editorial   79 
More MIDI meanderings. 

Rumblings   81 
Music Mate, Mainframe's Apple 
sound sampler and updates for the 
Synergy. 

The Gentle Art of Transcription 82 
David Ellis concludes his survey of 
music-transcribing devices. Among 
the products featured this month are 
units from Fairlight, New England 
Digital, Con Brio and Xerox. 

E&MM Digital Music 86 
Some typical applications of the 
Programmable Digital Sound Gener-
ator, outlined by its designer, Alan 
Boothman. 

PROJECTS 

The Syndrom  90 
PCB overlay and pricing details, plus 
apologies for the gremlins that crept 
into part one of David Ellis' description 
of this digital percussion sampling 
device. 

Multi-waveform LFO 92 
A useful add-on for signal processors 
having an external modulation input. 
Design and presentation by Paul 
White. 

NEWS 

Comment 4 
Readers' Letters   6 
Newsdesk 9 
Back Issues   61 
On Cassette 62 
On Record 64 
Talking Shop 76 
Subscriptions 88 
Classifieds   95 
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Thanks 
for the Memory? 

E
ver since its inception, E&MM has included the musical applications 
of computers as part of its editorial content. And in the time that's 
passed since E&MM was first launched, there's been an enormous 

increase in the numbers of people using computers as an aid to making 
music, largely as a result of the enormous recent boom in the sales of 
home micros and the widespread insta lation of computers in educational 
and research establishments. 

Perhaps the biggest boom is still to come: the advent of MIDI and the 
appearance of the world's first computer specifically designed as a 
musician's tool (the Yamaha CX5) will more than likely introduce even 
greater numbers of music students, composers, performers and resear-
chers to the musical potential of the microcomputer. 

However, what is becoming readily apparent is that not every musician 
is interested in making the micro work for him. And, seeing that quite a bit 
more work is needed before computers' power can be used to the full 
(witness the problems with sound-sampling systems), it's perhaps not 
surprising that there are still plenty of people who remain unconvinced as 
to the power of the QWERTY keyboard as opposed to the C-to-C variety. 
We at E&MM can see their point. Which is why we still include practical 

projects whose applications are totally unconnected with computers, and 
why Computer Musician is a supplement to E&MM, not the other way 
around. 

Then again, there do seem to be a few people who have taken it upon 
themselves to promote the idea of computers and music almost to the 
point of saying buy a home micro or you'll be left behind'. Frankly, we 
consider such an attitude to be more than a little irresponsible, especially 
when you realise that computers (and their accompanying software) have 
still got a long way to go before they become really musician-friendly. 

After all, what's the point of insisting that a keyboard player become 
involved with computers, when all his micro can do for him is act as a 
flexible — but difficult to program — sequencer? And as Computer Musician 
Consultant Editor, David Ellis, points out elsewhere in this issue, the 
degree of software and hardware duplication between rival manufac-
turers is rather too high for comfort at present: it seems that very few 
people responsible for developing music-related computer products 
have an original idea in their heads. . . . 

So, if you feel you're not ready for the computer, don't worry. You won't 
start losing hair, you won't go green, and your teeth won't start falling out. 
You'll just be able to sit back and relax while other musicians — those who 
have a genuine interest in micros and music — do the pioneering work. 

JUNE 1984 E&MM 



SOUTH EAST 
22 RUSHEY GREEN 
CATFORD SE6 
01-690-8621 
01-690-8622 

KEYBOARDS DESKS MULTI TRACK 

41›. • • 

SOUTH WEST 
86-88 MITCHAM LANE 

STREATHAM SW16 
01-769-6496 
01-769-5681 

The best choice from 
The best choice from The best choice from STUDIOMASTER — MTR 

FOSTEX — TASCAM — CUTEC KORG — YAMAHA — ROLAND SOUNDCRAFf" — TASCAM 
YAMAHA — STUDIOMASTER SEQUENTIAL CIRCUITS — MOOG SOUNDTRACKS — ALLEN & HEATH 
plus leads, tape & accessories nu+ OSCAR + CASIO YAMAHA & FOSTEX 

RECORD • MIDI LINK • PROCESS 

The best choice from 
ELECTRO VOICE 
SHURE — BEYER 

SENNHEISER — AKG 
AUDIO TECHNICA 

The best 
selection from 

DRUMULATOR — TR606 — TR909 
DRUMTRAKS — DR110 

* COMPUTER/MIDI LINK * 
The best demonstrations in-store 

hear 4 synths + drums with computer 

• 

• 
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The best choice from 
KORG — ROLAND — IBANEZ 
BOSS — YAMAHA — FOSTEX 
ACCESSIT & VESTA FIRE 

MICROPHONES- DRUM UNITS  SOUND SHAPERS 

THIS MONTHS PACKAGE DEALS 
FOSTEX NOTE-PAD 
X15 4-track Recorder - 
Power supply - Tape - 

Audio Technica Pro 1 mic 

£354.00 inc. VAT 

2 MIDI COMPUTER 
SYTSTEM 

Commodore 64 computer 
SCI 64 Sequencer/midi 
SCI Sixtraks synth, SCI 
drumtraks, Yamaha DX9 

£2,854.00 inc VAT 

ROLAND/KORG LINK 
Korg Poly 800 - midi to 
Roland TR909 drums - 
Sync to Roland Jx3P 

£21085.00 inc. VAT 

HOT LIST 
Pr. Simms Watts 2 x12 PA cabs £45 
Marshall 100w valve bass head £120 
Sound City 4 x 12 cab £30 
H.H. Studio 50 combo £80 
H.H. IC100 Top £80 
Fender MA6 PA amp/desk £245 
Shure 515SA mic £15 
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OSCAR/DRUMS 
Oscar Synthesizer 

Boss DR110 Rhythm 

£599.00 inc VAT 

VOCAL PA 
Vox Venue 120w PA Amp 

PR Vox 1 x12 cabs 
3x Arg D80 mics 

3x boom stands, leads 

£499.00 inc VAT 

1 



READERS' LETTERS 
Send to: Readers' Letters, Electronics & Music Maker 
Alexander House, 1 Milton Road, Cambridge CB4 lUY 

Greek Connection 
Dear E&Mivl, 
Thank you for a very useful and in-

valuable magazine; E&MM has a lot of 
readers out here n Greece as it's really 
one of the only ways we can keep in 
touch with the electronic music and 
synthesiser scene. As I have only been 
reading E&MM for a few months I'm a bit 
confused by all these A/D converters 
and MIDI. I'm a Commodore 64 owner 
and would like to be able to control a 
synthesiser w,th it and make it into a 
sequencer: is there any unit available to 
interface my computer and synth? As 
yet there are no MIDI synths in Greece — 
only instruments with the control voltage 
and gate system. 
Two further questions that I would like 

answered are; do companies producing 
hardware and software respond to orders 
from overseas, and how do you go about 
obtaining back issues of E&MM outside 
of the UK? 

George Giannopoulos 
Athens 
Greece 

To our knowledge, there are no inter-
face units available which allow you to 
control your synthesiser with the 
Commodore 64 computer. Sequential 
Circuits produce the 64 Sequencer but 
this unit is for control of MIDI synthesisers: 
the sort of unit you require is a Digital to 
Analogue Converter. Many designs for 
these devices have appeared in E&MM 
over the years, but it should be remem-
bered that designs are specific to each 
different make of computer and that if 
you are unable to write your own soft-
ware, none of these will be of any use to 
you. Perhaps readers of E&MM who 
have successfully designed such a unit 
or the Commodore 64 may like to inform 
us. 

Finally, the answers to your last two 
queries. Most companies in the UK are 
quite happy to deal with overseas 
customers though they normally prefer 
payments to be made by banker's draft 
and in Sterling. Don't forget to add the 
postage cost to your order. If no indica-
tion of overseas postal costs is given, go 
to your own post office and find out the 
cost of sending a similar object to the 
UK: this should give you some sort of 
guideline. 
Overseas readers can obtain back 

issues of E&MM by writing to the Back 
Issues Department at the normal address. 
Each issue costs £1.10 (Europe) and 
£2.00 (Overseas). 

MUSiCSOft 

Dear E&MM, 
Thank you for the review of our program 

Keyboards in E&MM April. We are of 
course highly delighted by the compli-
mentary remarks and general tenor of 
the article. 
The reviewer mentioned that notes 

may be sounded by using keys other 
than those designated as the playing 
keyboard. This is not generally possible 
as only the relevant keys are scanned, all 
others being inoperative. 

Having said that, if you search the 
keyboard outside of the correct area, 
and carefully choose certain combi-
nations of three or more simultaneous 
keys, you can get an extraneous note! 
The BBC Micro is designed as a single 

entry key system and there are very rare 
cases where the simultaneous decoding 
of three or more keys will cause the 
generation of an apparently unrelated 
code. To our knowledge there is no way 
of avoiding this. 
As the reviewer pointed out, Keyboards 

is a utility music program for use as it is 
or for alteration by the user. We hope 
that these comments will help your 
readers to understand the program more 
fully. 

David Tate 
Musicsoft 

E&MM Mixer 

Dear E&MM, 
I have recently completed building 

your 8-4-2 mixer project. My problem is 
that I wish to expand the number of 
channels and would therefore like to 
know whether you can buy the PCBs, 
and whether the power supply will be 
able to handle the extra channels. 

Robin Frith 
Shirley 

Southampton 

The E&MM 8-4-2 mixer is indeed cap-
able of being expanded to take addi-
tional input channels. The extra channels 
may be added by extending the bus bars 
and mounting the channels onto a new 
piece of metal. Alternatively, you could 
buy another 8-4-2 mixer front panel and 
cut four input channels off it, make a new 
case and produce a really professional 
looking mixer! 

You shouldn't have any problems with 
the power supply, but the bad news is 
that E&MM can only supply complete 
sets of PCBs for the mixer project. If you 
can't afford to buy another set, consider 

building the additional channels on vero-
board. 

That Syncing Feeling 

Dear E&MM, 
I read with great interest your special 

MIDI feature in E&MM May. Unfortun-
ately I have no knowledge of computers 
and need some advice on how to set up 
my MIDI equipment, which includes a 
Yamaha DX7, Sequential Circuits 
Prophet 600 and Drumtraks. 
Problem: No matter how I plug the 600 
and Drumtraks together, I can't get the 
600's sequencer in sync with the Drum-
traks. Can you help? 

David Milne 
Sidcup 

Kent 

It would seem from your comments that 
you possess one of the early Prophet 
600 synthesisers. As you no doubt read 
in the introduction to the MIDI feature, 
the 600 was the first synth to incorporate 
MIDI, and in common with many differ-
ent makes of synthesisers from the 
'pioneering days' it did not incorporate 
the full MIDI specification. We would 
suggest that you contact the retailer who 
supplied your model and ask him to fit 
the new updated MIDI EPROM: this 
should solve the sync problem. If they 
cannot do this, contact Sequential 
Circuits (Europe), Nijverheidsweg 11c, 
3641 np Mijdrecht, Netherlands. 

Commodore Prophecies 
Dear E&MM, 
I have a Prophet 600 and I wish to 

interface it with a Commodore 64 micro. 
You report that SCI have started market-
ing such an interface — where could I get 
one, and would I be able to program the 
Prophet in step time from the micro, as 
opposed to real time? Also, would it be 
possible to interface/sync a Roland 
TR606 to the Prophet's onboard 
Sequencer? 

Michael Palin 
Crewe 

Cheshire 

Sequential Circuits' Model 64 Sequen-
cer is available from any authorised SCI 
dealer (Syco Systems, Chromatix, etc.) 
and programming is possible only in real 
time. See elsewhere this issue for a full 
review. 

Roland's MSQ700 Digital Keyboard 
Recorder features both Sync In and MIDI 
connectors, and should synchronise the 
Prophet 600 and Roland TR606. Unfor-
tunately, there is no easy or cheap way 
(yet) to link MIDI and non-MIDI products 
together, and the Model 64 operates on 
the MIDI principle only. 

JUNE 1984 E&MM 



Playing 
with reality 
A DX for under £900.00* 

Don't be fooled py the price, this 

is no orainary synthesizer. The 

DX9 employs advanced FM digital 

synthesis to produce sounds of 

quite stunning fideiry. 

Don't be fooled by the simple, 

uncluttered control panel. The 

DX9 derforms magic — at the touch 

of a button. 

• 16-note polyphonic. 

• 120 preset sounds on voice 

cassette provided. 20 available 

from the moment you switch on. 

• Full programmability. 
• Store your own library of 

sounds onto cassette and swap 

voices with other DX9 owners. 
• MIDI equipped. 

UM 

I PteaseLsend me further infor-
• mation en the DX9 EMM 6841 

IName  
IAddress 

•••• 

IYamaha Musical Instruments, 
Mount Avenue, Bletchley, 

Mitton Keynes MK11JE MUSICAL INSTRUMEN-M„, _ 

am wiz MN ism Mai MI2 r Ansaphone (11909 0422 
• MOUNT AVENUE BLETCHLEY MILTON KEYNES BUCKS. \-11.1 LIE 

Don't be fooled by mere iimira-

tions—this is reality and ifs available 

right now. 

Comes with free DX series 

information. Gett,ng started' 

booklet by Dav_. Bristow. 

* R.R.P £899.00 

OYAMA 



THE D.L.A1c)dliâNikEdlii;TSHOW 1984 
Venue: Small Hall, Kensington Town Hall, Hornton Street, 

off Kensington High Street, LONDON W8 
Dates: Wednesday 13th June 1 - 6pm 

Thursday 14th June 10 am tu l late 
Friday 15th June 10am til late 

Admission: FREE 

EI Bar 

[1] Operational Home Recording Studio 
fl Operational 46 track Video Post Production Suite 
D Professional Recording Equipment ready to roll 

D Lots of exciting new equipment to try out 
ni Friendly and helpful experts on hand to give you advice 

Applied Microsystems 
Icon Autolocator 

te e 
Developed out of the 
CM50 autolocator, 
the Icon is designed 
specifically for the 
Fostex 816. It is, 
however, perfectly 
possible to supply units for other makes. 
Like the CM50, it is a 9 memory autolocator. It simply plugs 
into the remote socket on the 816. 
Most exciting of all, if you buy a Sync Unit you con link two 
816s - instant 32 track at its most revolutionary cost yet. 
You too can drop-in Over The Road. 
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Fostex Collection 
Everybody knows about Fostex and Teac and all the rest; 
but it's not every day that you can try it all out with an 
extremely patient and knowledgeable recording engineer. 
You can do it Over The Road. 

Soundcraft 
Machines 
The Soundcraft Series 20 Stereo 
Mastering Machine takes the 
concept of conventional 
analogue tape machines into a 
new era. The Series 20 meets 
the highest professional 
standards at a very competitive 
price. The end result of this 
revolutionary design is a very 
impressive product indeed. 
You could be one of the first 
ever to push the switches on 
this machine Over The Road 

Bel BD80 DDL 8 Secs Delay 
Yes, the amazing new DO( from Bel Marketing is expandable, 
with optional cards from 2 to 8 seconds at 15kHz bandwidth 
(16 secs 7.5kHz). 
The most fascinating feature of this new delay is that it will 
record a sound which con be edited into a loop and 
replayed by a trigger on the front panel or from an external 
signal source. As for the price - you simply won't believe it 
And remember; you heard it first Over The Road 

Sib ig 

I' ' 

Soundtracs 16/8/16 Mixer 
Now o firm favourite in both home and professional studios 
alike, the Soundtracs 16/8/16 continues to enjoy a sound 
reputation for quality; coupled with its extremely competitive 
pricing this mixer is a must! 
Features now include ALPS faders (standard), dual level 
inputs and outputs via stereo jack sockets (compatible with 
Japanese and European equipment), 3 band EQ. 3 Aux 
Sends channels and monitors, plus capability to use the 
monitor channels as further inputs on mixdown. 

Now is your chance ' to try it out for 
I tit* 

yourself Over 

The Road. 
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Trident for the 
Professional 
The top professional 
range of consoles and 
multitrack machines 
from Trident for which 
D. L. A. S. ore sole UK 
agents. 
The Series 70 mixer is 
the ideal instrument for 
the producer/engineer 
and comes in many 
different configurations. 
The Series 808 is for the 
fully professional studio. 
Come and fix a mix 
Over The Road. 

audio  sales 
29 Guildford Street, Luton, Beds 
Telephone: Luton (0582) 450066 

.1.1 , 

Studer 
A80 
lop al the 
market 
multitrack and 
stereo mochines 
- new and 
used. Packages 
and exchanges 
(new for old) 
con be 
arranged Ovet 
The Road. 



Micro Musical are soon to release their 
Microlink 2 system: this will allow users 
to link together two Casio keyboards 
with the Sinclair Spectrum computer. 
The software and interface board enable 
you to link the MT800 and PT80 Casio 
keyboards to provide a music system 
that features melody storage and replay 
commands. The computer graphics and 
menu-driven display make the compos-
ition of complex musical scores much 
easier and quicker, allowing synchro-
nisation of melody, harmony and chords. 
Preset voices and auto-rhythm selection 
are also under software control, and the 
system is expected to be particularly 
popular in the music education field. 
Information from Micro Musical Limited, 
37 Wood Lane, Shilton, Coventry, CV7 
9LA. Tel: (0203) 616760. 

The long-awaited Hot Licks Synthesiser 
Tape is now available. This instructional 
course consists of six one-hour cassette 
tapes, recorded by T. Lavitz, an American 
keyboard player who has been nominated 
for no less than four Grammy Awards. 
The Synthesiser Workshop deals with 

the following areas: producing lead 
sounds, using delay and reverb, pitch 
bending scales and modes, improvisation, 

T. Lavitz 

arranging, and programming drum 
machines. A wide range of musical ex-
amples are also covered, and these 
include rock, country and jazz styles. 
Further information may be obtained 
from Labtek International Limited, Music 
Products Division, 257 Middlewich Road, 
Northwich, Cheshire CW9 7DX. Tel: 
(0606) 48684. 
E&MM JUNE 1984 

Casio MT800 

E&MM is sad to announce the recent 
death of Charles Blakey. Well known to 
regular readers of the magazine through 
the articles he wrote on syntehsisers and 
computer controlled music, Charles 
contributed on a regular basis to this and 
many other publications. Through his 
own company, Digisound, he produced 
a variety of synthesiser and electronic 
music-related kits that became well res-
pected in the electronic music field. 

Digisound would like to inform readers' 
that the company will continue to sell the 
existing range of established kits and will 
in fact be developing new kits in the near 
future. E&MM would like to send its 
condolences to Charles Blakey's family 
and wishes Digisound continued suc-
cess in the future. 
Readers interested in the full range of 
Digisound synthesiser kits should write 
to Digisound Ltd, 14/16 Queen Street, 
Blackpool, Lancs. FY1 1PQ. 

British Music Strings, UK distributors of 
the Londoner amplification, have 
announced the following specifications 
for the new Londoner Amp. The L100AC 
is a 120 watt combination amplifier with 
two 12" speakers, built in reverb and a 
parametric equaliser. 
The amp is divided into two sections. 

The Lead/Rhythm section features bright 
and normal jack input sockets, while the 
Bass/Organ section features bright and 
normal input jack sockets and rotary 
controls for volume and presence. Jack 
plug sockets are provided for connection 
to a slave amp and to external speakers. 
The cabinet is covered in black heavy-
duty vinyl with chrome metal corners for 
protection. 
Further details are available from British 
Music Strings, Bedwas House Industrial 
Estate, Bedwas, Newport, Gwent. 

Don Larking Audio Sales' Over the Road 
Show will be held at Kensington Town 
Hall on June 13 to 15, to coincide with 
the 'official' APRS recording exhibition. 
Wednesday from 1.00pm to 6.00pm, 
Thursday and Friday 10.00am till late. 
Admission is free, and E&MM will have 

a stand at the show, where back issues, 
PCBs, sweatshirts and T-shirts will be on 
sale, and of course many of our staff will 
be available to chat and answer your 
questions. 

Exhibitors at the show will of course 
include Don Larking with an extensive 
range of equipment from Fostex, Sound-
craft, Bel, Soundtracs and Trident, plus 

many others. Applied Microsystems will 
be demonstrating their range of digital 
tape recorder counters and autolocators, 
and also present at the show will be the 
Britannia Row 46-track video post-pro-
duction suite; a full demonstration of 
their facilities will be given and visitors 
will be able to have a go at mixing a 
video tape themselves. 

Finally, our sister magazines Home 
Studio Recording, and Guitarist will also 
be in attendance. 
See you there! 
Kensington Town Hall, Off Kensington 
High Street, London. 

At last! The long awaited results of the 
E&MM readers' poll. Most of the cat-
egories produced a clear winner, with 
the Eurythmics featuring in several sec-
tions. The winners of each section are as 
follows. 

Band of the Year 
Solo Artist 
Brightest Hope 

Keyboards 
Guitar 
Bass 
Percussion 
Vocals 

Songwriter 
Composer 

Album 
Single 
LP Cover 

Video 

Live Act 

Eurythmics 
Howard Jones 
Ian Boddy 

Klaus Schulze 
Stuart Adamson 
Tony Levin 
Phil Collins 
Annie Lennox 

Vince Clarke 
Jean-Michel Jarre 

Touch (Eurythmics) 
Mama (Genesis) 
Oil on Canvas 
(Japan) 
Thriller 
(Michael Jackson) 
Ultravox 

Best new keyboard Yamaha DX7 
Best new other item Roland MC202 
Innovation of 
the year MIDI 

E&MM hope to secure interviews with 
several of the winning artists from this 
year's poll, and so as not to disappoint 
readers who voted for artists that didn't 
win, we shall also be trying to feature 
some of the better runners-up. 

Marshall (Products) Ltd., well known 
for their range of valve amplifiers, have 
recently received the Queens Award for 
Export. Marshall, who are based in 
Bletchley, Milton Keynes, have been 
manufacturing their famous amplifiers 
and speaker cabinets for some two 
decades. 

Owners of any of the EMS range of 
synthesisers may be interested in the 
services offered by Brookside Elec-
tronics. Brookside provide a full repair 
and conversion service on all models of 
EMS synthesisers, and the type of work 
carried out includes the modification of 
oscillators for stable tuning and the 
addition of trigger inputs. Besides pro-
viding a comprehensive repair service, a 
custom-built electronic musical instru-
ment service is also available. 
Further information from Brookside 
Electronics, 3 West Street, Winterbome 
Stick/and, Blandford Forum, Dorset 
DT11 ONT. Tel: (0258) 880732. 
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TI IF GUITARIST'S RI-VFNGE 
As little ago as last August, the guitar synthesiser appeared to be 
something of an endangered species, with few models available and little 
enthusiasm for them on the part of manufacturers or designers. Now the 
MIDI interface has changed all that, with two such-equipped variations on 
the guitar synth theme — one the product of a Japanese music industry 
giant, the other the invention of a dedicated band of British enthusiasts — 
scheduled to appear on the market by the summer. Paul White, a self-
confessed guitar synth addict, takes us through the background to each 
instrument's development, and attempts to put their enormous potential 
into perspective. 

Roland GR700 Guitar Synth 
and G707 Controller 

T
he GR700 guitar synth may be 
controlled from any Roland 
G-Series guitar controller, but the 

new G707 model is recommended as its 
unique design reduces unwanted har-
monics which would otherwise play 
havoc with the pitch to voltage circuitry. 
The 700 is the third guitar synth to be 

produced by Roland, its predecessors 
being the GR500 and the GR300, both of 
which had their own strengths and 
weaknesses. As I own both previous 
models, I was particularly interested in 
seeing how this new model compared in 
terms of facilities and playability. 

Before starting the review, it's worth 
going over the operational principles 
used by the Roland guitar synths and the 
reasoning behind them. In order that 
normal playing techniques may be used 
(including string bending and vibrato), 
Roland's engineers decided that the 
synthesiser circuitry should follow the 
pitch produced by the guitar strings, and 
this approach instantly raises some ser-
ious design problems. 

First, a vibrating guiitar string produces 
not only its fundamental frequency but 
also a complex series of harmonics 
which shift in amplitude as the note 
decays. These harmonics have to be 
stripped away from the signal before 
conversion, otherwise the pitch to volt-
age converter becomes hopelessly con-
fused. Secondly, a guitar has six strings, 
and in order to separate the notes pro-
duced, an individual pickup is needed 
for each string. Roland have solved this 
particular problem by means of their 
hexaphonic pickup, which has six indi-
vidual magnetic circuits within a single 
pickup housing. This is mounted very 
close to the strings, near to the bridge, in 
order to eliminate crosstalk from 
adjacent stringsLastly, a guitar's signal 
gets weaker as each note dies away, 
and some system has to be devised 
such that the note shuts off gracefully 
rather than gargling into obscurity as the 
pitch to voltage converter loses track. 

Roland's previous guitar synths 
solved this last problem in two different 
10 
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ways: the GR500 had an electromag-
netically induced, infinite sustain system 
so that the situation never arose, while 
the GR300 coupled the string amplitude 
to a voltage controlled amplifier, so that 
as the guitar note decayed away, the 
amplitude of the synth note decayed 
with it. 
The GR700 utilises two different 

approaches so that different types of 
sound are treated in different ways. 
A system known as quantisation is 

available, and this rounds off the note 
being played to the nearest semitone. 
The beauty of this system is that, for 
the first time in Roland guitar synth 
history, a note can be made to sustain 
after releasing the string. If this was 
attempted on the old GR500, the pitch 
would become indeterminate at the in-
stant of release, and an unacceptable 
amount of pitch droop was therefore 
evident during the release period. With 
quantisation, this droop is rounded up to 
the nearest semitone so that the pitch 
during the release period remains pre-
cisely in tune. Of course, this system 
restructures any attempt at string bend-
ing into semitone steps, and as a result 
should only be used on voicings that 
have some sort of release period, or 
those for which pitch bending effects 
would be inappropriate. 
The alternative system, suitable for 

voices with no release time or for those 
where string-bending exists as a viable 
musical proposition, revolves around 
letting the synthesiser amplitude die 
down as the string amplitude decays, 
and allowing it to cut off instantly when 
the strinn is released. 

The G707 Guitar 
The controller is more than a little 

unorthordox in its aesthetic design, 
bearing as it does a closer resemblance 
to a Dalek's handbag than to an electric 
guitar. Instantly noticeable is the black 
bar joining the headstock to the body: 
this innovation is intended to cut down 
unwanted neck vibrations which would 
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The Floor Unit otherwise produce mischievous harmo-
nics, thus causing dead spots at certain 
points on the neck. 

Apart from this damping bar and the 
rather extrovert shape, the guitar looks 
and feels reassuringly ordinary, and in-
deed, it's one of those guitars that feels 
instantly familiar as soon as you pick it 
up. 
The two pickups are fairly standard 

humbuckers and these are selected by 
means of the usual three-way switch, a 
single volume and tone control being 
provided for modification of the con-
ventional guitar sound. The hexaphonic 
pickup is discreetly positioned next to 
the bridge and the guitar connects to the 
floor unit via a 27-way multicore cable 
terminated in locking multipin plugs. The 
guitar is also fitted with an efficient 
vibrato arm which produces the mini-
mum of tuning problems, due to the 
roller bridge design. 

Controls 
Apart from the conventional guitar 

controls, the volume control of which 
acts as a master for both guitar and 
synth, there is also a balance control 
which permits the mix of guitar and 
synth sounds to be varied. The three-
position mode switch cuts out the synth 
sound in position one, while in the other 
two positions, both guitar sound and 
synth sound are available but with differ-
ing picking thresholds, position two being 
the most sensitive. 

In much the same way as the GR300 
system, vibrato may be introduced by 
means of two touch plates near the 
treble pickup, one to activate the vibrato 
and the other to either switch it off or to 
enable momentary vibrato to be applied. 
Vibrato parameters such as speed and 
delay are decided by the programming 
of the sound currently being used. The 
vibrato depth knob gives further control 
and may be turned down to prevent 
accidental switching of vibrato when not 
desired. 
Two further knobs are provided, these 

being labelled cutoff frequency and edit. 
These controls are only operative in edit 
mode, the cutoff frequency controlling 
the filter and the edit knob being 
assigned to other parameters as re-
quired. If an earlier G-Series guitar con-
troller is used, the resonance knob is 
used as the edit control. 
E&MM JUNE 1984 

The voice circuitry of the GR700 is 
essentially that of the Roland JX3P, a 
versatile six-voice polysynth featuring 
two DCOs per voice and enough mem-
ory to store 64 user-programmable 
sounds. Like the JX3P, the GR700's 
sounds may be set up by editing one 
parameter at a time or, by using the 
optional PG200 programmer, you can 
twiddle all the knobs at once, just like a 
conventional analogue synth. 
On encountering the GR700 for the 

first time, the things you notice initially 
are the large footswitches and the huge 
numeric LED display. There are eight 
numbered footswitches which, in con-
junction with the ' bank' switch, can be 
used to access all 64 stored patches, 
configured as eight banks of eight 
sounds. 
A hold pedal is provided which causes 

any sound in progress to be held in-
definitely at its programmed sustain 
level, and this facility may be program-
med to operate on any or all strings for a 
gven patch. The edit switch may be 
used during programming or, alter-
natively, to enable the cutoff frequency 
control on the guitar to bç used during 
performance. 

In addition to the 64 patches stored in 
memory, a non-volatile RAM pack is 
available, and this permits virtually in-
stant storing and loading of a further 64 
sounds, enabling a permanent library of 
patches to be built up. The numerical 
indicators show the patch number cur-
rently in use and, in edit mode, they 
indicate the parameter number and its 
data value. 

There ¡Ss also a further bank of small 
pushswitches which would normally be 
used during programming or editing 
patches, and include settings relating to 
memory, string selection and dynamics. 

Both synth and guitar voices have 
separate outputs and the synth output is 
in stereo so that the built-in stereo 
chorus can be used to full effect. These 
outputs are available on both standard 
jacks and balanced XLR sockets, and an 
extra jack is provided so that a volume 
pedal can be connected to control the 
filter cutoff frequency. 
The GR700 can be used to control 

other MIDI synths via its own MIDI 
connection: this transmits note on/note 
off and dynamics information, hold on/ 

off and patch selection. MIDI channel 
number is fixed at one. Because key-
board information is chromatic by 
nature, normal string bending effects are 
not possible using the external synth. If 
this is attempted, semitone steps will 
result. In order to get the GR700 to send 
more than note and dynamic inform-
ation, various function keys must be held 
down as the unit is powered up, and this 
procedure is described in detail in the 
owner's manual. 

Playing Test 

It transpired that the new unit which 
we unpacked and subsequently played 
had not been set up correctly: our mus-
ical efforts were transformed into some-
thing resembling the Grimethorpe 
Colliery Brass Band being tickled during 
rehearsals. 
The hexaphonic pickup was mounted 

too far away from the strings and, when 
this was corrected (as shown inn the 
Roland handbook), things began to im-
prove. Once this adjustment has been 
made, it is then necessary to set the 
sensitivity for each string using six 
preset pots, accessible by means of a 
panel on the rear of the guitar. 
Once thus set up, the guitar responds 

reasonably well to normal playing, 
though sloppy fingering or fret buzz is 
rewarded by Grimethorpe Revisited. 
However, it's quite reasonable to expect 
to make some concessions when play-
ing this instrument and, having tamed 
the infamous GR500, I think I could live 
with the GR700 after only a short re-
habilitation period. 

I think it goes without saying that 
these sorts of sounds have never been 
available to the guitarist until now, and 
even by keyboard standards, the JX3P 
voicings used are very impressive. 

Conclusions 

This instrument makes it possible for 
the guitarist to produce sounds hitherto 
inconceivable but, in return, he must 
play cleanly, thoughtfully, and above all, 
ensure that the pickup spacing and 
string sensitivities are always optimised. 
It's no use setting the synth to a violin 
sound and then playing Van Halen riffs, 
and still expecting to sound like Paganini! 
If on the other hand, you set up a brass 
sound and play the part of a brass 
section, then you'll be rewarded by a 
pretty convincing musical impression. 

Finally then, it would seem that in spite 
of the initial difficulties, the GR700 re-
presents significant progress in the field 
of affordable guitar synthesis, and I'd 
say that any guitarist wanting to expand 
his horizons should give it a try. Rem-
ember though that it takes some getting 
used to, so sit down in the shop with one 
for at least an hour or two (assuming 
they'll let you. . .) before making up your 
mind. 
Roland have informed us that all 

GR700 guitars will be checked at the 
factory before being despatched to 
dealers, and that a new tuning routine 
has also been included. 

11 



MINIM 

MMWM 

kT  Roland ALL ROLANDS INCREDIBLE NEW PRODUCTS 
NOW IN STOCK AT ALL FUTURE MUSIC BRANCHES 
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G 707 GUITAR 
THE REVOLUTIONARY NEW GUITAR FROM 
ROLAND WITH ITS NEW DYNAMIC GUN DESIGN 
ELIMINATING UNWANTED HARMONICS MAKING 
IT IDEAL FOR GUITAR SYNTHESIS 

,ç‘e0 
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GR 700 GUITAR 
SYNTHESIZER 

ITS TOUCH DYNAMIC NSITIVITY WILL 
REPRODUCE THE POWER OF AN ORIGINAL 
GUITAR SOUND IT CAN BE CONTROLLED B 
OTHER ROLAND GUITAR CONTROLLERS 
MAKING THIS A VERSATILE UNIT INDEED" 

SDE3000 
AND SDE1000 
DIGITAL DELAYS 

'Ce"‘ 
JUNO 106 MIDI 

POLYPHONIC SYNTH 
UNIQUE 6-VOICE POLYPHONIC SYNTH WITH A 
E4 TIMBRE MEMORY AND MIDI OUTPUT 

It It ïïi iï 

MSQ-700 
MIDI/DCB DIGITAL 
SEQUENCER 
ROLANDS BRAND NEW TOP OF THE RANGE 

\ POLYPHONIC SEQUENCER MS0-700 FEATURE 
\ FULL COMPATABILITY WITH ALL MIDI AND DCB 
\PRODUCTSl 

TR 909 
RHYTHM 

COMPOSER 

JSQ-60 
r.eÍF N DCB DIGITAL 

Gee e1/4 KEYBOARD 
AT LAST ROLAND DELIVER THE PROGRAMMABLE I 1 RECORDER 
DELAYS WE'VE BEEN WAITING FOR" WITH 
OUTSTANDING DYNAMIC RANGE AND 
EXTREMELY LOW NOISE" 
THE SDE3000 FEATURES UP TO 4 5 DELAY ON 8 
SEPARATE CHANNELS SO ALL ECHO, DELAY 
FLANGING. CHORUS EFFECTS CAN BE 
PROGRAMMED AND RECALLED IMMEDIATELY 
THE SDE1000 HAS FOUR MEMORY 
PROGRAMMES AND UP TO 1 I25SEC DELAY! 
IDEAL FOR STUDIO OR LIVE USE" 

-2 
HANDCLAPPER 
FOLLOWING THE TERRIFIC SUCCESS OF 
ROUNDS HANDCLAP EFFECT ON THAW DR. IS 
ETC BOSS HAVE NOW MADE THE EFFECT, 
AVAILABLE IN THE BOSS PEDAL RANGE AT A 
PRICE THAT DESERVES A CLAP IT SELF. ONT Y 
FEATURING PAD STRIKE OR EXTERNAL TRIGGER 
ODNTROLS FOR HALL OR STUDIO EFFECTS THE 
HC-2 WILL FIND A MULTITUDE OF USES FOR 
STUDIO OR LIVE WORK. 

LEs -ii i, 1.    / ,IF,,][., in,-,7-i,_. _ ] _i___,„-) ,-,_ A i 

litEe .. EQUIPPED JX3P AND JUPITER 6! 

NOW YOU CAN ADD POLYPHONIC SEQUENCING 
TO YOUR JUN060 OR JP8 SYNTH AS WELL AS MID1 

cel THE JSO-60 CAN BE PROGRAMMED IN REAL OR 
STEP TIME.. HAS OVER 2500 NOTES AND CAN 
MEMORIZE PATCH PRESET AND SHIFT 
PROGRAMS( CAN BE SYNCED TO RHYTHM UNITS 
AND ITS DATA STORED ON CASSETTE 

maims BARGAINS! DP110 
RHYTHM MACHINE JOIN THE COMPUTER AGE . 

MKS 30 MIDI 
POLYSYNTH MODULE 
A PROGRAMMABLE POLYPHONIC SYNTH 
MODULE WITH MIDI. A VERY VERSATILE UNIT 
CAPABLE OF STORING 64 TIMBRES WHICH 
CAN BE MODIFIED BY THE EDIT FUNCTION 
THE DUAL VCO'S PRODUCE METALLIC 
SOUNDS PLUS A STEREO CHORUS FOR THICK 
BROAD SOUNDS. CAN BE USED WITH MIDI 
KEYBOARDS. SEQUENCERS AND COMPUTERS! 

- 

MKS 10 MIDI 
PIANO MODULE 

THIS 16-VOICE POLYPHONIC MIDI PIANO 
MODULE CAN BE USED WITH OTHER MIDI-
EQUIPPED KEYBOARDS, SEQUENCERS AND 
COMPUTERS! 

....---ee MK 
e 3 KEYBOAR.MDIDI 

CONTROLLER 
THE AMAZING TOUCH-SENSITIVE MIDI 
KEYBOARD CONTROLLER WITH 88 WOODEN 
KEYS FOR THAT ACOUSTIC PIANO FEEL. IT 
CAN CONTROL ALL MIDI PIANOS, SYNTHS. 
GUITARS OR RHYTHM MACHINES, WITH A 
TOTAL OF 128 PROGRAMMABLE MEMORY 
BANKS PLUS, DUAL, SPLIT, WHOLE UU PARTS 
OF THE KEYBOARD CAN BE ASSIGNED AND 
MEMORISED IN ANY TIMBRE! 

LENSALE )/_ En ' LE«  

PC-2 f 59 
PERCUSSION SYNTH 
ONE FOR THE DRUMMER, BOSS S NEW 
PERCUSSION SYNTH CAN BE PLAYED BY STICK 
OR TRIGGERED EXTERNALLY FROM DRUMS 
SEQUENCERS OR RHYTFIM UNITS. AND THE 
CONTROLS ALLOW A WIDE RANGE Cf EFFECTS 
CONSIDERING THE COMPACTNESS OF THE UNIT. 

HA-5 PLAYBUS H "'dPfi'ne'M ' 
BOSS EXPAND NEW CONCEPTS WITH THE NEW £129 
HA • 5 PLAYBUS. WITH STEREO CHORUS. 
OVERDRIVEN DELAY BUILT IN THE HA-5 GIVES 
NEW MEANING TO PERSONAL PRACTICE AND 
ENTERTAINMENT 
YCL.1 CAN ADD EFFECTS TO LIVE OR 
PRERECORDED MATERIAL OR USING THE 
RH- I IM HEADPHCNE/IAIC SING AND PLAY 
ALONG TOE). AND EVEN LIN« MORE HA S 
TOGETHER FOR FULL BAND PRAC TICE 
SESSIONS. , 

ROLAND 
KEYBOARDS 
Roland JP 6 (ex-dem) £999 
NEW JP 6 £1195 
NEW Juno 6 £499 
NEW Juno 60 £699 
NEW J x 3P £675 
NEW J x 3P + PG 200 £750 
NEW Juno 106 
NEW JP 8 (ox-dom) £1950 
NEW SH 101 & free caso £249 

PA & APAPUFICATION 
PA 250 £550 
PA 150 f475 
RM 1200 £795 
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FOLLOWING THE OUTSTANDING POPULARITY OF 
BOSS DRUS DOCTOR.RHYTHM THE ALL NEW 
OBI IS TAKES THE CONCEPT TO NEW FIGHTS 
LOOK AT THESE FEATURES. NEW GRANIIC 
DISPLAY TO CHECK ALL RHYTHMS. SEVEN 
SUPER SOUNDS (SNARE BASS. OPEN CLOSE 
HH, CYMBAL. ACCENT) AND THE 
UNMISTAKEABLE HANDCLAP. PLUS ALL CAN BE 
PLAYED IN REAL TIME AND PROGRAMMED IN 
REAL OR STEP TIME ,' en-H UP TO 32 PATTERNS 
PLUS SONG CAPABIL ITY OUTSTANDING VALUE' 

HM2 HEAVY 
METAL PEDAL 
THE UL TIMATE DISTORTION AND SUSTAIN 
EFFECT ATA RIDICULOUS LOW PRICE. YES THE 
NEW HEAVY METAL IS TAKING THE MARKET BY 
STORM AND BREAKING ALL PREVIOUS SALES 
RECORDS. HURRY DEMAND IS HIGH SUPPLY LOW. , 

DE-200 DIGITAL DELAY 
WITH RHYTHM SYNC 

BOSS'S INCREDIBLE NEW DELAY GIVES AN 
UNPRECEDENTED RANGE OF EFFECTS 
EQUIPPED WITH A 12 BET NON LINEAR HIRES 
A/CVA/ CONVERSION SYSTEM THAT PROVIDES 
EXTREMELY LOW NOISE FOR ALL ECHO 

CHORUS. FLANGING. DELAY AND SOUPCON 
soum) EFFECTS THE DE-200 GIVES UP TO 
12130MS DELAY PLUS THE INCREDIBLE RHYTHM 
SYNC WHICH CAN BE TRIGGERED BY RHYTHM 
MACHINES, 

SEQUENCERS *. DRUM PAIM11 1111MalCHINESe 
GOODIES AT VERY SPECIAL PRICES 

MS0 700 £ P 0 A TR 606 £169 
MC 202 £199 
CSO 100 £99 
MC 4B £999 * 

GUITAR SYNTHS/APAPS 
G 700 
G 707 
G 700 & G 707 
G 808 
G 202 
G 505 
GR 300 

CP0A 

£385 
£215 
£P .O A 
£385 

Bass Link 
DR J8 
DR 110 
CR 5000 
CR 8000 
TR 808 
TR 909 

ELECTRONIC PIANOS 
HP 30 
HP 60 
HP 70 
HP 300 
HP 400 

£169 
£49 
£115 
£299 
£399 
£475 
CP0A 

£250 
f295 
£450 
£750 

IF YOU DON'T ALREADY OWN A COMPUTER, BUT HAVE 
BEEN THINKING ABOUT BUYING ONE, FUTURE MUSIC OFFER 
A FANTASTIC DEAL" BRINGING YOU INTO THE 
COMPUTER AGE!! 

APPLE II E COMPUTER 
48K + 2 DISK DRIVES 
COMPUMUSIC + OXY100 
PLOTTER. SOFTWARE 
PLUS FREE EXTRA SOFTWARE 
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202 NEW KINGS ROAD, lo BADDOW ROAD, 
FULHAM, LONDON SW6. CHELMSFORD, ESSEX. 
(OPP. PUTNEY BRIDGE TUBE). TEL: 0245-352490 
TEL: 01-731 5993 

104-106 ELM GROVE, 
SOUTHSEA, PORTSMOUTH, 
HANTS. 
TEL: 0705-820595 

85 ST. MARY'S STREET, 
SOUTHAMPTON, HANTS. 
TEL: 0703-26798 

INSTANT CREDIT AVAILABLE VISA 

(SUBJECT TO STATUS) 

nEuL  YAMAHA HI-TECH DEALER 

ALL THE INCREDIBLE NEW YAMAHA 
RANGE AVAILABLE 

DX 7, DX 9, PF 10, PF 15 IN STOCK NOW 

NEW 360 SYSTEM DèGrTAL KEYBOARD 
THE STATE OF THE AR1 3 NOTE POLYPHONIC KEYBOARD FEATURING 32 MEMORIES OE h141 
INSTRUMENTS OF YOUR CHOICE. DIGI1ALISED FROM A SELECTION OF OVER 100.' 
INSTRUMENTS FROM a g• BOSSENDOFFER GRAND PIANC TO A STEEL DRUM" UNEELFEVABL 
CALL FOR INFO OR DEMC OR SENO FOR A AIDED DEMO TAPE DEMILS ON COUPON 

KORG POLY 800 £635 /N STOCK NOW, 

a 

4. -41F0stex 
O 

ANCITRER ;OS -EX FIRST 
16 TRACKS ON 1/2 " TAPE 
AMAZING PACKAGE DEALS 

PACKAGE A 
1116 r REMOTE £3224_111) 

PACIICAGE B 
* 816 REMOTE + DYNAMIX 24.3.16 

MIXER 14 500.00 

PACKAGE C 
*B-16 ( ROLAND lit CHANNEL 

COMPUTER MIXER £4500 00 
RING NOW FOR FULL DETAILS 

«ARA 

.111 

"MM.. 

SIMMONS 
SDS 7 
DIGITAL-
ANALOG DRUM 
SYSTEM 
£2156!! 

cePRE SS I 13 
ALL PRICES SHOWN INCLUDE VAT 

11EW 
FUTURE MUSIC PROUDLY ANNOUNCE 
EXCLUSIVE S-EAST 
AGENTS FOR THE 

DMX £2650.00 nEW £1795.00 

II OBERHEIM 
RANGE 

Multlberk. 

ALL FOR AN 
INCREDIBLY LOW. 

f299! 

THE MOST CREATIVE INSTRUMENT AVAILMLE 
TO THE DRUMMER SO FAR ANALOG AND DIGITAL 
GIVING THE IDEAL CIGITAL MAD NG BLOCK FOR 
THE CREATION OF UNIQUE PERCUSSIVE SOUNDS 
WHEN MIXED WITH THE ANALOG SECTION ALSO 
99 PROGRAMMABLE PRESETS ON EACH CHANNEL. 
PRESET SELECTOR PAD FOR INSTANT MEMORY 
RECALL, AND NEW IMPROVED ' SOFTENED' 
PLAYING SURFACES 

LNEW SOS 6 SEQUENCER WITH MIDI! WILL INTERFACE WITH THE SOS 7, 

SOS 8 d SDS 5. AVAILABLE SOON. 

AC ADAPTER £23 

rOYTE X £5 95 

SDS 5 
ELECTRONIC 
DRUM KIT 
COMPLETE 
ic £999 -sr 

WI-h THE SIMMONS SAMPL NG SYSTEM, 

SOON AVAILABLE. YOU CAN SAMPLE YOUR 
PERSONAL SOUNDS AND STORE THEM 
IN TFE DIGITAL MEMORY 1.300 

asjusALE.sALE.s, 
Keyboaris 

NEW Yamaha CP 10 
NEW Yamaha PS 10 
NEW Yamaha CS 01 
S/H ARP Ouartet 
S/H ARP Omni 
S/Fi Korg Micropreset 
NEW Casio 301 
S/H Roland SH 2 
S/H Roland SH 09 
S/H Roland SH 3 
S/H Roland CSO 100 
NEW Roland Juno 6 
NEW Roland Jupiter 6 
Roland SH 101 with F/Case 
Roland HP 70 
Roland HP 60 
Rotand 181 
NEW System 100 Keyboard 
NEW Roland 184 
Roand SYNC) 60 
Yamaha PS 2 
Yamaha PS 3 
JSO 60 Sequencer 
Rhodes Suitcase 73 
Flonner Clayinet 

Acoustic Kits 

Yamaha 7 Piece 
Premier Royale ( Blue) 
Marann 705 ( Blue) 
S/H Beyerleys 5 Piece 
S/H Maw« Bass Tom 
S/11 Hayman 3 Drums Slyer) 
Sal Pair Fibreglass ConGas 
NEW Remo Practice Kits 

£199.00 
£149.00 
£19.00 

£195.00 
£195.00 
f125.00 
£175.00 
f195.00 
£175.00 
£125.00 
£9.00 

£499.00 
£999.00 
£225.00 
f450.00 
£375.00 
£150.00 
&OK 
£195.00 
Lie® 
f79.00 
£95.00 

£235.00 
£550.00 
£95.00 

£595.00 
£299.00 
833000 
£250.00 
f75.00 

£175.00 

mew 
£11 sin 

Guitar!: 

Jonn Eire SG £150.00 Fender Concert 4 . 10 £475.00 
Ibanez AR 30 £125.00 Fender Superciamp f199.00 
Ibanez AS 50 £225.00 Fender Yule £225.00 
Ibanez BL 550 £175.00 Fender Stage Lead £365.00 
lbanez315 MS £175.00 Roland Spirit 50 £165.00 
Ibanez RS 924 Bass £199 Roland Bolt 30- £199.00 
Washburn A5 £250.00 Roland Cube 60 CH £199.00 
Washburn A15 £99.00 Roland Cube 40 CH £169.00 
ToKai Tele Copy £165.00 Roland Spirit 30 B £125.00 
Teal Les Paul Copy £225.00 Roland Spin: 51) B £1115.00 
Westone Thunder Bass £175.00 Roland JC 126 £375.00 
Westone Session II £299.00 Carlsbro Hamel Bass f165.06 
Smiler St-ato £225.00 Carlsbro Cobra Bass £199 
Soule Tele £199.00 Carlsbro Hornet Keyboard £199.00 

ftf311055 .00 
£458'lle ********** 

.00 
£150.00 ALL HEADS AT CRAZY DISCOUNT PRICES 

f199.00 
£350.00 ALL PAISTE 101, 505. 202, RODE 
ow 00 ROGERS, ZILDSAN & ZANKS CYMBALS 
£315:00 AT BIG SALE DiSCOUNT CALL FOR INFO 

Amplification 

Squier Popular 
Elite Tele 
St-at Standard 
Yamata BB 300 
Yamaha BB 400 
Yamaha SG 1000 
Ya-nata SG 3000 
Ana SBR 60 

Dram Machines 

Roland TR 90(4 
Roland 10 606 
Rolanc CR 500 
Roianc CR 8000 
Roland IR 808 
Boss DR Rhythm £49.00 
Mattel Synsorics £79.00 
M & R (hum Computer £ 195.00 
DR 110 DR Rylhym £105 
Simmons claptrap £195.00 

£798.00 
£1643.00 
£299.00 
£399.00 
£475.00 

********** 

1EQUErKiAL 
CiCUiZ 
SIXTRACK £795.00 

6 VOICE. 100 MEMORIES, POLYPHONIC MULTI-TIMBRE 
SEQUENCER, ALSO COMMODORE 64 SEQUENCER 
INTERFACE IN STOCK NOW 

DRUMTRAX £950.00 
FULLY PROGRAMMABLE DR.HA MACHINE WITH 
13 DGITALLY RECn0DFD REAL DRUM AND 

PERCUSSION SOUNDS FEATURING 1,1101 
INTERFACE INDIVIDUAL TUNING FOR EACH SOUND 
B DRUM S DRUM RIM SHOT TWO TOMS 
CRASH AND RIDE CYMBALS OPEN AND CLOSED 
HI HAT HANDCLAPS TAMBOURINE COWBELL 

CABASA 3 300 NOTE FACILITY 100 DRUM 
ATTERNS 100 SONG CAPACITY 

FOSTEX AS SYSTEM 

CALL FOR PACKAGE PRICE 
ON A8 SYSTEM INC A8 
TAPE RECORDER. 350 MIXER 
3060 METER BRIDGE 

• 
II+ ob.,* 
I I 

SDS 8 
ELECTRONIC 
PRE-SET KIT 
£7762 

le 
lomb. 

\ 

InSALE 
Eectronic Kits 

NEW Klone Kit 
S/H Set 4 Syndrum 8 Controller 
NEW PAPC Percession Comcsiterwith 2 
S/H Simmons SOS 8 
NEW Simmons SDS 5 
M 8 A 5 Pads & Electronics 
M 8 A 8 Pads 8 Electronics 

Accessit 
COMPRESSOR £51 00 
NOISE GATE £51.00 
DUEL SWEEP E.O. £51.00 
STEREO REVERB £130.00 
4 WAY P.S.U. £35.00 
SINGLE P S £8.00 

NEW 
NEW 
NEW 
NEW 
NEW 

NEW 

AMAZING VALUE 

fliffilitate =-= 
* 1,4 SONG CAPABIL I I 

* SONG WRITE PRODUCT 
* CRASH CYMBAL CHIP 
* DRUM PADS 
* GRAPRuC RHYTHM COMPOSER 
FOR APPLE II COM 64 

• OUTPuT TRIGGER MODS 

AT £985!! 
NEW MKII 
WITH EASY INSERTION SOCKETS 
PLUS AN EXTRA ROM OF YOUR 

OWN CHOICEI £1195 

1495.00 
£195 00 

81 £495 00 
£6511 00 
£999.00 
£499.00 
£599.00 
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The 
SynthAxe 
A

'though its appearance is pure 
science fiction, the SynthAxe has 
been under development since 

1978 and is the product of thousands of 
hours of research. During that year, BBC 
music producer Bill Aitken and engineer 
Mike Dixon stopped merely talking 
about the possibilities of controlling a 
synthesiser from a guitar-like instrument 
and set about turning their ideas into 
reality. A first-rate digital designer was 
needed and Tony Sedivy accepted the 
challenge, largely because the task was 
considered to be impossible (!) 
One of the first requirements was a 

polysynth to control and Bill found a 
Yamaha CS80 at a giveaway price, the 
latter being due largely to its unscheduled 
descent down an elevator shaft. Unfor-
tunately, the ground broke more than 
just its fall and Mike and Tony had the 
rather thankless task of rebuilding it. 

Before deciding on the way in which 
the instrument should operate, the play-
ing technique of a wide range of guitarists 
was studied, and various parts of the 
instrument were then built in the form of 
test jigs to test system and transducer 
designs. 

At this stage, a Data General Nova 
mini-computer was used to control the 
system but this was later to be replaced 
by onboard microprocessors. However, 
finance was beginning to become a 
problem, and this was only resolved 
when Virgin Records agreed to invest in 
the project. 
As the SynthAxe team worked on, the 

Fairlight CMI gradually became better 
and more widely known, and turned out 
to play quite a big part in the SynthAxe's 
development. During a trip to Australia, 
Bill Atiken met Fairlight's Kim Ryrie and 
the SynthAxe project generated such 
interest that Fairlight actively encour-
aged development by supplying special 
circuit cards and a PROM blower, along 
with the CMI purchased by SynthAxe. 
The outcome of this is that the CMI 
system doubles as both a musical ins-
trument and a 6809 development system. 
By October 1983, the various test jigs 

had been bolted together into a playable 
form and this has since been used as the 
development prototype. 

Frankenstein 
Because of its ungainly appearance 

(and the bolt through the neck), this was 
nicknamed Frankenstein, resembling as 
it did a pile of computer cards bolted to 
the end of a very odd guitar neck. 
Although difficult to play, it gave the 
designers a good measure of moral 
support by virtue of the fact that it was 
playable at all. 

Several top guitarists secretly tried 
Frankenstein and their comments were 
analysed before the final production 
design was finalised. Although the 
first production model is not yet com-
plete, E&MM staff have seen the im-
14 

proved features in the form of test jigs, 
diagrams and sub-assemblies, and we 
are optimistic that the production 
SynthAxe will live up to or exceed most 
expectations. 

Presentation 
The layout of such a radical instrument 

is all-important, and mercifully the long 
two-octave neck provided few head-
aches: as the higher frets are more 
widely spaced than those on a conven-
tional guitar, the scale length is rather 
great and so the angled neck was dev-
eloped with ergonomics — as opposed to 
appearance — in mind. As the strings 
produce no note as such they are not 
tuned, and a completely separate set of 
strings is used for the left and right 
hands in order that the maximum 
amount of pitch and dynamic inform-
ation may be interpreted by the elec-
tronics. 
The body is a rigid foam moulding 

which combines physical strength with 
light weight, and the complete SynthAxe 
is expected to weigh no more than a 
standard Fender Telecaster. Getting all 
the complex electronics into the body 
was no easy task and Ken Steel, the 
mechanical designer, had to resort to 
five-layer computer-designed PCBs to 
make everything fit. 

The Neck 
Unlike conventional necks, this one is 

of a constant cross-sectional profile and 
is fabricated from an aluminium extrus-
ion. The frets look normal, but close 
examination reveals that they are made 
from several segments so that the 
strings can make electrical contact only 

with that part of the fret. Electrical con-
tact between the strings and the frets 
produces a unique digital code which is 
interpreted by one of the onboard 6809 
microprocessors dedicated to scanning 
the fingerboard logic. String-bending is 
detected by moving-coil angle trans-
ducers at the end of each string and then 
fed information to the microprocessor, 
which calculates the required pitch 
change for each fret position, while the 
degree of pitch-bend itself is variable, 
enabling dramatic effects to be pro-
duced without slicing your finger ends. 

In order to simulate left-hand damp-
ing, each string is connected to a touch 
sensor which utilises two different elec-
tronic principles simultaneously to en-
sure foolproof operation. 

JUNE 1984 E&MM 



BRITAIN% BEST 
MAIL ORDER SpRITICE 

Buy with Confidence. 

rfflRoland 
t... 41., . .,,, , Ç•99 POLAND ,D.20 Dube 70 

ROLAND LIC 100 t • ,. ,• 11ini .. 

£.125 ROLAkOD•40 Cube 49 
£315 600950 06 Ciibe ED 
£iA9 POLANDC- 100 Cute 100 
1299 ROLJ11310 C-6013 . 1. ere 60 Bass 
0595 ROLAND C-40K Dune 40 Keyboard 
0695 130LAND C-60K Dune Keybpard 
E295 AOLANC C.4E3CIT Cube 40 Chorus 

Cube 60 Chorus 

POLAND P1(800 Dipta. pano recorde 
ROLANDPB300 Rnythneplus 
ROUsND SAI01 Synth 
ROLAND TAGS , °plena extra lot 56101 
REKANC er Poly Syryh 
ackANC PD200 Pray-area. to. J53e 

0 NNE, ,LJNO 60 Pnyo'arnmatee P, S‘,11,1 

..NC.,,,JNO 6 Pot, f ynth 
,1lD PIC202 %%ion zompoker 
AND 19909 Rhyll1 compuser sky( 

, AND `-9808 Rhyeen C0010000 
I AND 39606 Dwane. 
LAND 18303 BaS,Itoe 

poLAND 088000 Compurbythrn 
ROLAND CR5000 COMpurhythrn 
ROEANCItilS0700 Deal keyboarctracialder 

ROLAND JS060 Drça01 keyboard ,er-ordet 

JUNO 3CL 
RC/LANG 1.308 Mak.E...111 Interlace 
RC.LANC Mka a Midi Tteu-bok 
RCLANC • sow 

.. £225 ROLAND C.6L+01 
E250 ROL1ND IN NO Bass Chorus 60 wat1 
.£27 ROLAND 135 • 00 Rea Chorbe 100 watt 
i1,699 ROLAND SPI111, 10A: ••• • ..• • •.• .. 
a AND spice 21.A. • • 

. £599 ROLAND SPIRIT 306 Bass arno 30 watt c 

125 £699 ROLAND SPIRIT 50 

£725 ROLAND Seiirt 506 Bass amp 50 watt ..0171 
_ f999 ROLAND 5114161 1.58 Bass amp 15 wan , . ...M. 
£499 RCLAND FIK 21 Hpne Keyboard amp wood Snish ...11115 

A-150 5 sh mi. amp ..L495 

£425 
. £I10 

£149 
f175 
1265 

[199 £210 ROLAND PA-250 S.:11 rmn amp 
£355 ROLAND RE -9311:21orus Echo 

- £275 INGITM. DELAY MACHINES 
NEW OLAND SOL 31300 

£935 NEW UOLAND SOC 1000 ROLAND S.3T 40 Speaker Cabinet 40w 
New c2.' ROLAND SSW) Sneaker Cabinet 60w 

ROLAND ssmo eakei Cabinet so. 
Kew D113 RoLAND ss-i IX Speaker Cablnel 120w 

f275 

WE MATCH OR BEAT ANY GENUINE 
ADVERTISED ROLAND PRICE 

it III' iliti 
see. IOC 

Roland JP6 
RqP £1,999 

EouEnziat. 

Gm> 

• 

MODEL 64 
MIDI 

SEQUENCER 
complete with 
Commodore 64 

Micro 
Computer 

£375 

Prophet 600 

£1395 

ABC only 
Price £ 1,250 

0169 
0210 
7.60 
£190 
£325 
0450 

S180 

.0096  

E1 NO 
CISC 
£2 • S 

ROLAND MG202 
MICROCOMPOSER RRP £385 

ABC PRICE £225 

New six 
tracs & 
Drum tracs 
in stock 

Six tracs 

V/ 99 

41i*  

Drum tracs 

Digital drum machine 

£ 95° 

ABC music 

RI11-R %mar W Re.lioninca ....... .. " £39  

T1N-1 Touch W .... £18 j" 8" PP'" 

,432 .. . ...................................... C48 m 

RC2 Paranoia, SH.1.1/1eaNW. ... ...................... 
F.-1002.re revere box. .... ..... C59 FA-1 EET Ahe ... 

!,,, DLiltai., Dig.% . 7 ...... . :24° mme,.,.."re,'A.*cro'phSoPn'.e.ks'tan'dactptr fc, MS100 
....... . ..... . 

E49 

age 

KM-04 Centel« 4-1 

 item) 

GOSS 
FV 200 Keyboard Stereo up peg,/ 

PSA22C Hams Maptor PSI1A5 or SP 10: . ........ 012-50 Wah C66 
PO- 1 Clocker Distortion C57 

£74 
... ....... •••• ........ - £1E50 PPL.115RFc,,,,:Ve.pLlp/eriects i000 aed,n ,nclud.on PSA £ 

;17 tea 
. - . £4? effect pedai can,/  33 KA, PIN, Bea Headphone amp ' DS- 1 [Ssiort., 

.............. • ........... -.   TU-z2H ChornatN Tuner IC1 1351 Ae.„, ....".`..... _1!7!..,..,... - -• • -• • .......... • • ........ - -___,E60 DR- I10 Or Rhythm 
>1E.,.„::,.....ar.7.... .... _ . . .............. - .......... .--••,... KM-2 2-1 :hue pre -arno ' 

;,... ECK 4004 manned stereo rnmer 
ce2 ° cum., .. ...... ••• ..... ---- ..... - • • ''. BX6C0 6 aka., lei St.. mixer 

FIC2 H•I'la 
MA-S-Moniior Arno 5w 

so-i Sup. evee;.e ....... ..... ...... .......... .. £47 
Cnnymee Tuner IC . 135) 

>042 mew corno.cip.ina MA 1$ Wee Arno 15: 

(Add CI 50 carn pp..,, 

Roland New Products 
JUNO-106 

6-Yoice programmable polyphonic synthesise/ 

Cost Effective Polyphonic Synthesizer 
with MIDI Memorizes up to 123 Timbres 

= wevte-3. 

I MI111111111 • 

NEW ROLAND TR909 
DRUM MACHINE 

IN STOCK NOW!! New J5060 Digital Keyboard recorder 

NEW ROLAND GUITAR SYNTHESISER AVAILABLE NOW, 
tor Juno 60 In Mock 

f 51 
£89 
£52 
£39 
£42 

£135 
£22 
£I8 
£17 
£99 

0149 
£39 
£99 
£58 
£35 
£29 
£74 
£21 

MSQ-700 
MIDI DCB MULTI- TFtACK 

DIGITAL KEYBOARD RECORDER 

The MIDI-compatible 16-voice 
PoJyphonic Digital Sequencer 

ASV 

^ 
MI ' 

CASIO® G YAMAHA 
DX KEYBOARDS 

DX7. DX9 in stock 

Amazing NEW models in stock 
now - SEND FOR DETAILS 

CASIO MT35 New 79 CASIO C T101 £169 

CASIO MT41  £89 CASIO C1202 £245 

CASIO MT46 New £99 CASIO CT310S New C199 

CASIO MT 68 New £129 CASIO CT501 ..... ... f295 

CASIO MT713 £199 CASIO CT610 f 345 

CASIO MT200...New £129 CASIO CT1000P £295 

CASIO MT8D0 £295 CASIO CT7000 . f525 

CASIO FO(101 .... New £295 

TASCAM 

TASCAN 244 
Portastudio £675 

4 ét 

-  

SEND FOR 

FREE LEAFLET 

ON MULTI-TRACKING 
IBANEZ HD 1000 

ONLY 
£325 

TASCAM 38 
8 track machine 

YAMAHA 
64744 
£339 

TASCAN 38 
8 track machine 
£1895 inc VAT 

r->e 

- -.7, ...... 
...... 

YAMAHA DX7 £1299 YAMAHA PF15 P.O.A. 
YAMAHA 13X9 £799 YAMAHA PF10 P.O.A. 

YAMAHA CSOI £99 

POLY 800 
KORG KPR77 

£549 Rhythm unit £225 

KORG 

• 7-DAY MONEY BACK GUARANTEE 

14-16 HIGH ST, ADDLESTONE, SURREY 
0932 40139/54877 

56 SURBITON ROAD, KINGSTON, SURREY 
01.546 9877 

1 

SEND FOR FREE 
SYNTHESISER 

FACT SHEETS AND 
PRICES WITH FULL 
DETAILS OF OUR 
MAIL-ORDER 
SERVICE 



The Body 
Mounted on the body are the trigger 

strings, an electronic vibrato arm and the 
trigger keys. The trigger strings are sen-
sitive to picking dynamics, thanks to a 
novel hall-effect transducer system and, 
like the neck strings, they are also res-
ponsive to damping. The trigger strings 
are normally used to trigger sounds that 
have a rapid attack and a natural decay, 
pianos, glockenspiels and other per-
cussive sounds being included in this 
category. Sounds having a slow attack 
and long sustain are triggered from the 
six trigger keys which are velocity sen-
sitive and have an aftertouch pressure 
system. Although these keys are a rad-
ical departure from guitar or guitar synth 
design, they are both useful and sur-
prisingly easy to live with. 
The Group and Master Trigger Keys 

are conveniently located near to the six 
trigger keys and enable either the 
bottom three or top three strings, or all 
six strings together, to be played simul-
taneously and sustained indefinitely. 
There are also two Auto Trigger Keys, 
one by the trigger strings and one by the 
trigger keys, and depressing either one 
of these permits playing to be carried out 
entirely by the left hand. Thanks to these 
some very fast runs are possible, and by 
using these switches in their locking 
rather than momentary modes the neck 
may be played two-handed, rather like 
the Chapman Stick. 

Pedal Unit 
The SynthAxe connects to its pedal 

unit via a 14-way cable and three major 
functions are made available: Automatic 
Hold, Automatic Capo, and left-hand 

String Damp Disable. Depressing the 
Hold pedal sustains any note combination 
currently being played. This allows 
entirely new and quite fascinating drone 
effects to be combined with melodic 
playing, and it's easy to envisage new 
performance styles emerging from this 
feature. 
The Automatic Capo Pedal permits 

the positioning of a purely electronic 
capo at any position on the neck and 
furthermore, the capo isn't limited to a 
barré — it can also be chord shaped. To 
exploit this feature further, it's possible 
to play both above and below the capo, 
opening up yet further avenues for new 
playing techniques, while by using the 
Left Hand String Damp Disable, it's pos-
sible to play a chord and then, whilst it 
continues to sustain, play a completely 
different chord or series of notes on top 
of it. 
The SynthAxe works via a MIDI inter-

face, and while this opens up a number 
of interesting possibilities, limitations 
could be imposed by an inappropriate 
choice of synthesiser. For example, 
choosing a synth with no keyboard dyn-
amics would preclude the use of the 
dynamic facilities of the SynthAxe. 
Because of these limitations, SynthAxe 
are compiling a list of suitable MIDI 
synths for use with the system and this 
will be updated as new models become 
available. 

Console 
An optional control console is being 

made available which can link up to eight 
synths to the SynthAxe and provide 
instant switching from one to the other. 
The console will also permit various 
transposition effects to be implemented 
and stored in semitone steps. Up to 

eight transpositions or capo settings 
may be stored in this way and it's also 
possible to change tuning with the syn-
thesiser being controlled simul-
taneously. 
And as if all these facilities weren't 

already mind-boggling enough, there is 
a proposed expander pedalboard under 
development, to control further effects 
such as pitch glide. 

Conclusions 
Although the first SynthAxe product-

ion model is not expected to be available 
until June of this year, what we saw was 
enough to convince us of the enormous 
potential of this remarkable instrument. 
To be able to fingerpick a grand piano or 
apply a bit of vibrato arm to a string 
quartet is certainly a novel experience, 
and as already mentioned, the unique 
facilities offered by this system could 
well foster a variety of new and exciting 
playing styles. 

Before you reach for your Access 
card, it's only fair to warn you that the 
price will be in the order of £10,000, 
though a less sophisticated version is 
scheduled to appear in a year or so which 
may retail for as little as £3000, this price 
to incude a suitable synthesiser for 
sound-generation. 
There are bound to be one or two 

Luddites who will point out that you can 
buy an awful lot of piano lessons for 
£10,000, but the SynthAxe is capable of 
producing music that would be impos-
sible on either a guitar or a keyboard, 
lifting it well above such considerations. 
The first models will be available this 

summer and will be distributed in the UK 
by Syco Systems. 

Paul White \ E&MM 
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CASIO MAGIC 
PT 30 £69 MT 68 £125 
PT 50 £99 NTT 70  £199 
PT 80   £69 MT 200 . £129 
MT 45 £79 MT 800 .... £249 
MT 46   £99 CT 405 ..... £199 

CT 310S £189 
CT 000P £245 
CT 7000 £495 
CT 8000 £345 

Mberheint 
The fantastic range of Oberhiem now in stock in 
Mansfield and Leicester. 
OB 8 Synth  £3961 
DMX Drum Machine  £2609 
DX Drum Machine  £1257 
DSX Digital Sequencer  £1798 

Call in for a professional demonstration NOW! 

AMPLIFIERS 
AH 250G  £456 

AH 250P  £456 
AK 500G  £596 
AH 500P   £596 

Ède 

SPEAKERS 
1004 4 x 10 200 watts 8 ohms   £229 

1501 1 x 15 200 watts 8 ohms   £244 
1801 1 x 18 200 watts 8 ohms   £320 

1502 2 x IS 400 watts 4 ohms   £399 
1202 2 x 12 300 watts 4 ohms   £299 

COMBO AMPLIFIERS 
1501 1 x 15 150 wan  £599 
1008 8 x 10 250 wan  £897 

>EouEnziat. 
cmcuirà inc 

[SIX TRAK 
100 programs in memory. Sur separate polyDhoruc 

sounds all variable in volume and program 
Also includes 800 note plus sequencer and atund 
stacking And of course MIDI for only £795 

PROPHET 600 
6 note poly synth with built-in poly sequencer £ 1375 

DRUM TRAKS 
Digital drum maclune   í 879 

VISIT OUR CUSTOM DESIGNED 
MULTITRACK STUDIO SHOWROOM. 

Our showrooms are fully equipped for demonstrations, 

from Portastudios to 8 Track including signal processing 
equipment and studio monitor. Get it right. Get expert 
advice. 

mzzii 
£1000 INSTANT CREDIT AVAILABLE SUBJECT TO STATUS. 

COMPREHENSIVE HIRE AND RENTAL SERVICE 

Ank,e, I 0 
Cede{ C. 

oentliwanCiouà 

NORWICH FITTURESTORE 

NOW OPEN!!!! 

Roland 
NE DESGN THE FUTURE 

SH101   £ 249 
Juno 6  £ 549 
Juno 60  £ 689 
Jumo 106 New model now in stock   £ 799 
Jupiter 6   £1199 
Jupiter L   £2399 
JX3 P  £ 699 
PG 200   £ 149 
GR 700 Guitar synth. & controller   £2199 
MC 202   £ 239 
501 Space echo   £ 399 

DRUM MACHINES 
TR 909 'Rhythm composer  795 
TR 808 Rhythm composer   5 575 
CR 5000 Compu rhythm   5 259 
CR 8000 Compu rhythm   £ 339 

TR 606 Drumatut   í 169 

DR 110 New doctor rhythm   e 110 
DR 55 Only a few left at   £ 45 
MPC Drum computer   £ 525 

£1295 
£ 895 

MXR Drum computer 
DRUNRILATOR Drum computer 

Thousands of bargains at all branches. 

See Melody Maker weekly ads for lists of super buys 

YAMAFill 
D x 7 D x 9 PF 10 PF 15 

All in stock Dx9 Best known U.K. price and cotters at 
very attractive prices, so do yourself a favour, don't take 

promises, contact us NOW! 

The fantastic new electronic kits now in stock. 
Newly improved drum pads with softened playing 
surfaces for unparalleled dynamic control. 

SOS 8 
Bass. Snare, High, Med and Low Toms each with an 
individuality selectable factory pre set sound and 
highly versatile user, programmable option, complete 

with footswitclung facility and stereo muter, including 
all stands and finings in assorted colours 

MX 7 
New Digital Analog Drum System inc Bass. Snare 
High. Med and Low Toms, up to 1200 user 
programmable sounds with 16 pre programmed drum 
kits and up to 100 kit sounds programmable 
available Inc all stands and finings 

CYMBAL PAD 
& Module, inc Lead 

HI HAT 
Pad, Module, Pedal 

and Leads 

Price on 
application 

wvt•r./. 
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Áficiical Tututotato 
Ai 

MANSFIELD 
182-184 Chesterfield Rd North 
Mansfield Notts NG19 7JD 
Tel: (0623) 651633 

NOTTINGHAM 
11-13 Hockley 
Nottingham NG1 1FH 
Tel: (0602) 581888 

OPENING TIMES: 
Mon-Fri 9.30am-6.00pm 
Saturday 9.30am-5.30pm 
Nottm & Sheff Closed Thursday 
Norwich Closed Wednesday 

SHEFFIELD 
720 C•ty Road 
Sheffield S2 1GJ 
Tel: (0742) 640000 

LEICESTER 
22 Humberstone Road 
Leicester LES OAR 
Tel: (0533) 24183 

NORWICH 
2 Scvereign Way 
Anglia Square 
Norwich NR3 lER 
Tel: (0603) 666891 

)4 
TASCAM Fostex 
244 Portastudio £ 539 XIS   
34 4 Track  £ 899 2S0 4 Track   

38 8 Track  £1499 A8 8 Track   
234 4 Track   £ 499 

Plus all atuoliari 
processing equipment 
at great pnces. 

AURG 
POLY 800 
8 Voice and polyphonic synth with 64 program memon 
editing and sequencer, .... £489 

and of course MIDI. 

PSS 50 SUPER SECTION 

Program your back up patterns and chord progressions. 

A valuable assistant for practice, recording and 
composing. 100.000 different combinations available, 
batt/main.s. Can you live without one? 
IN STOCK FOR DEMONSTRATION!   £449 

HPR 77 Drum Machine 6 829 

ALL ITEMS MAIL ORDER 
DELIVERY 
UK MAINLAND A 
FREE. 

- • 

Mail Order Form 
Please send the following goods 

A. 

I enclose a cheque P.O., or debit my Access. Barclaycard. Diners. 
Amex (Delete where appropriate) 

Credit Card No.   Tick If H P form Is required: D 
Name  

Address 

 Postcode 

Tel:  Signature 
To Carlsbro Sound Centres Limited 
FREEPOST Mansfield Notts NG18 1BR. 



EFFECTS REVIEW 

Boss DD2 Digital Delay 
Pedal 

Rack-mounting digital delay lines are now more common than ever 
before, but it's taken some clever technological space-saving by Roland's 
Boss division to produce a pedal-based alternative. Paul White weighs up 
the pros and cons of the new format. 

D
igital delays have been with us for 
quite some time now, but this is 
the first one I've come across that 

actually fits into a pedal. Boss pedals 
have a reputation not only for quality but 
also for their small physical size, yet 
even so, it was hard to believe that 
anyone could squash the relatively com-
plicated circuitry of a digital delay into 
such a tiny volume. 

Featuring a maximum delay time of 
800ms, the DD2 has a bandwidth of 
7KHz — rather better than most com-
parably priced analogue units — while 
the residual background noise is a stag-
geringly low —95dBm. 

Construction 
The DD2 is identical in shape and size 

to the rest of the Boss range, and is 
finished in an attractive metallic pearl 
effect with blue legending. Like all Boss 
pedals, the battery fits under the foot-
switch and can be changed easily in a 
matter of seconds, which is just as well 
because the circuitry consumes 55ma 
and so gobbles up batteries even faster 
than Bruce Grobbelaar gobbles up 
Liverpool's opponents' crosses. Because 
of this unavoidable shortcoming, the 
Boss PSA power unit is recommended 
and this will run the unit all week for 
about tenpence, I should think. Inter-
nally, the pedal is surprisingly unclut-
tered due largely to the use of a custom 
IC which replaces a lot of conventional 
circuitry. 

Controls 
Apart from the pedal itself which turns 

the effect on and off, there are four rotary 
controls which regulate the relative 
levels of direct and delayed sound, the 
amount of feedback used, the delay time 
and the delay range. This control sets 
the range over which the delay time 
control will operate, the maximum delay 
times being 50ms, 200ms and 800ms, 
with a fourth position dedicated to the 
hold function. When hold is selected, the 
pedal becomes non-latching so that no 
effect is heard unless the pedal is held 
down. Depressing the pedal causes the 
previously played phrase to be repeated 
continuously until the pedal is released, 
the length of the phrase depending on 
the setting of the delay time control. 
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An extra socket is provided for stereo 
use which enables the direct and del-
ayed sounds to be routed to different 
destinations, and the usual LED indi-
cates effect status and battery condition. 

In Use 
Although there are digital delay units 

with a wider bandwidth than the DD2, 
tests with electric guitar and synthesiser 
produced clean echoes that were virtually 
impossible to distinguish from the original 
sound. One of my personal quibbles with 
many digital systems is the inordinate 
amount of quantisation noise they pro-
duce. This can usually be heard on low 
frequency sounds and takes the form of a 
background sizzling noise, but in the case 
of the DD2, I could not detect any notice-
able problem in this area, probably due to 
the 12-bit conversion system which util-
ises an analogue companding technique 
to make efficient use of the available 
dynamic range, without having to match 
the input level to the circuitry. 
Another absent nasty was aliasing on 

high frequency signals. This unpleasant 

side effect is produced when harmonics 
of the input signal, not fully removed by 
the input filters, beat with the clock fre-
quency of the delay circuitry and produce 
sum and difference frequencies, the lower 
of which may fall into the audio band and 
manifest themselves as non-harmonically 
related distortion. 

Try as I might, I could find no fault with 
the DD2's sound quality, and any criticism 
that can be made of the unit must be 
levelled at its design philosophy, which 
forces the user to bend down to adjust the 
controls: it can look a mite unprofessional 
at gigs. I particularly like the hold effect 
which tempts the user to indulge in Fripp-
like excesses with the minimum of re-
quired effort, the pedal system being 
ideally suited to the control of this 
function. 

Conclusion 
At a recommended price of £175, this is 

quite frankly the cheapest and most vice-
free digital delay I have yet encountered in 
the under £300 range. 

Having said that, the DD2 provides no 
modulation facilities or external modul-
ation input, making chorus and flanging 
effects dut of the question. Additionally, 
there is no facility for storing and triggering 
sounds, but at this price, I am neither 
surprised nor disappointed at this 
omission. 
The pedal format does make it difficult 

to alter parameters in a live situation, 
while the tiny control knobs can make 
precise setting a fairly tricky operation 
but, on the other hand, the pedal is easy 
to use in the hold mode and costs about 
half the price of a comparable rack-
mounted unit. 
Although the DD2 is obviously inten-

ded for live use, its low price and high 
sound quality will undoubtedly attract 
users from the home studio fraternity as 
well as beyboard players, guitarists and 
PA operatives. It seems that Boss have 
done it again, and it will be interesting to 
see how long it takes rival manufacturers 
to follow suit. 
Paul White E&MM 
RRP of the Boss DD2 is £ 175, including 
VAT For further information, contact 
Roland UK, Great West Trading Estate, 
983 Great West Road, Brentford Middx. 
TW8 9DN. Tel: 01-568 4578. 
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10 Hie Rood, ChadvieII Heath, Romford, Essex. 

1.1 THE HOT ONES ARE IN 
THE LOWEST PRICES ARE HERE! 
THE BEST SERVICE IS HERE! 

DO NOT BUY WITHOUT TALKING TO US FIRST!! 
YAMAHA DX7 DX9 PF10 PF15 
JUNO 106 + JX3P + PG200 

KORG POLY 800 
SCI SIXTRAK & PROPHET 600 

sP* 

sec>e 

<(•*.e 
et '1.<‹-• e- ROLAND TR909 DRUM MACHINE 
se 

ter 
es- -12 YAMAHA DX9'S FOR PRICE OF 1 DX7 10/r4, 
SPECIAL SQUIER VINTAGE STRAT + 

FREE BOSS OVERDRIVE £225 4/A, 
PACKAGE- ROLAND JUNO 106 f ere> 
DEALS BOSS DR110 £ PHONE 

TASCAM 24 4 TRACK + 4 0 
E.G. 22.2 TRACK + MM20 MIXER £999 Se 

FOSTEX X15 MULTITRACKER 
FOSTEX A8 8 TRACK 

TASCAM 244 & 234 PORTASTUDIOS 
TASCAM 388 TRACK 

YAMAHA R1000 DIGITAL REVERB 
BOSS DR110 DRUM MACHINE 

teCele/0 

-ebe704,e, 
4/044,4. 
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SCI DRUMTRAKS DRUM MACHINE 

ML3OSS EFFECTS dr-%) YAMAHA SUPER DEALS Sjif 
Boss Effects 
HM2 Heavv Metal  £47 
HAT Flaybus f't 15 
RH11 Headphones -t- Mic £59 
HC2 Handclapper £55 
PC2 Percusston Synth £55 CHOI Stereo Chao  £44 
BF2 Flange £32 CO-0, C omoressor   £34 
CE 3 Steen Chona. £83 D101 DIstorbon £29 
CS2 Compressa £40 F, 01 Flange  £50 

£40 L101 Uvular  £35 
£39 MPO1 Volume Pedal   £37 
£58 NE01 Norse Gate   £32 
£49 °COI Octaver  £39 
£54 TB01 Tone Booster   £29 
£32 AD 10 Delay'Ecic Inc pa/arsenal,  £96 

TW1 Touch Wah  £39 SA-01 AC Adaptcr  £9 
Korg GT6CX Tuner £25 S840 Pedal 3oard et powersuppty £89 

DS1 DIstodan 
SD1 Super Overdrive 
GE7 Graphc  
PHIR Phase 
0C2 Octaver 
TU12 Tune 

HAMMOND DPM48 DRUM MACHINE 

Other Effects/Rack products by ACCESSITT, VESTA FIRE 
IBANEZ & CUTEC etc. 

Please ring for Guaranteed Lowest Prices 

MAIL ORDER + FREE DELIVERY 

:41 01-599-4228 
01-598-9506 

INSTANT CREDIT UP TO £1000 (APR. 31.2) 

* PART EXCHANGE WELCOME 
* 6 MONTHS GUARANTEE ON USED 

GEAR * OPEN 6 DAYS A WEEK, 9.30-6.00 



The Jen Musipack 1.0 
The Musipack is the first micro-based musical add-on package of Euro-
pean origin to reach these shores. In common with its counterparts from i 
across the Atlantic, it works with any Apple-compatible computer but, as 
David Ellis discovered, the similarities don't end there. . . 

en aren't the sort of company that 
you'd expect to come out with 
anything of a hotly contentious 

nature. After all, they've carved them-
selves a nice little niche in the area of 
low-cost monophonic synths, electronic 
pianos, and organs. The trouble, of 
course, is that the microprocessor rev-
olution has signalled a make or break 
situation for such companies, and what 
used to be considered a safe' product 
has been ousted in favour of the higher-
tech polyphonic synth with program-
mability, sequencing, LCD displays, and 
the MIDI. 

Jen have been fairly astute in recog-
nising that the sensible replacement of 
the electronic piano of old is the key-
board and sound synthesis add-on to 
the personal computer. Provided the 
hardware delivers the goods, the system 
can be upgraded simply by running it 
with new software: the logic of that 
philosophy has been amply demon-
strated by two other companies pre-
dating Jen's entrance into the micro 
add-on arena — Syntauri and Passport 
Designs, makers of the alphaSyntauri 
and Soundchaser systems respectively. 

Both of the American systems use the 
Apple II or Ile for the processing side of 
their action, together with four or five 
octave keyboards of their own design 
that plug into the Apple via an interface 
card, and the Mountain Computer 
MusicSystem digital synthesiser boards 
that get fed with musical instructions 
and waveforms from the micro's mother-
board. Jen, on the other hand, have 
elected to go for supplying their own 
micro, keyboard, and synthesiser 
20 

boards. Highly laudable, you might think. 
Well, not quite. The micro, called the 

Lemon II, is an Apple II lookalike that 
adds little to its sweeter predecessor 
other than a numeric keypad, a feature 
which is hardly of momentous import to 
musical applications of micros. Talking 
of ' import', it's highly unlikely that the 
Lemon will ever appear in this country, 
as Apple's busy band of lawyers have 
served an injunction on the manufacturer 
of the Lemon II. So, the fact that the 
Musipack can be run on 'any Apple-
compatible computer' is rather fortunate 
for Jen. 

However, the lookalike factor goes a 
good deal further than the micro. The 
Jen synthesiser boards (called the 
DSG10) are actually exact replicas of the 
Mountain Computer Cards — right down 
to the layout of tracks, identity of ICs 
(though numbes have been scrubbed off 
in a vain attempt to divert overeager 
scrutiny), and value of components. Very 
curious. 
Now, bearing in mind that the Moun-

tain Computer boards are five years old 
and showing their age, you'd have 
thought that Jen would have taken the 
opportunity to improve on the original. 
Not a bit of it. They're still on the noisy 
side, rather deficient at the top end, and 
lacking in punch. Ironically, Passport 
Designs, the other company to enter into 
Jen's frame of reference (so to speak), 
have actually re-designed Mountain 
Computer's synthesiser boards onto just 
one card (the MX5 — with Mountain 
Computer's blessing, of course), giving 
improved bandwidth, reduced crosstalk, 
and an onboard keyboard interface and 
drum sync to boot. 

And Jen's own IKB10 keyboard inter-
face? Well, surprise, surprise, it's a 
direct copy of the interface card that 
Passport Designs produced for their 
earlier Soundchaser system. At least the 
five-octave KBD10 keyboard looks a 
little different to the Soundchaser (it's 
five octaves rather than four), though 
that woodwork and case style does look 
a little familiar... 

Software 
According to the Musipack manual, 

this was 'conceived by the Edgar Varese 
Studio of Computational Sonology, 
Pescara', and the one (partly) listable 
program on the software disk informs us 
that one Piero de Berardinis owns the 
copyright on it. 
The opening pages of the manual 

introduce the user to one original feature 
of Musipack — that of a disk-operating 
system that date-stamps the disk. Per-
sonally, I find this of more annoyance 
than value — date-stamped disks get a 
little wearisome when you're copying 
from one disk to another. Like the rest of 
the Musipack's operations, the opening 
pages of the software are menu-driven. 
That on booting-up includes an option 
marked ' E'nd'. Keying this displays the 
message, 'end pack (yin)?' 

Keying ' D>igitrack', on the other hand, 
loads up and runs the various routines 
needed to get the keyboard inputting 
notes and the synthesiser boards out-
putting sounds. Like most menu options, 
this takes time (getting on for two min-
utes, in fact), and you're then greeted by 
a further menu. ' 1' puts you and `Ges-
tast' (whatever that is) into the picture by 
providing a display of all the parameters 
that make up each of the ten instruments 
loaded into the memory. The keyboard 
also becomes active at the same time. 

Operations 
The way the software operates is to 

configure two of the 16 oscillators on the 
synthesiser boards for each note played 
on the keyboard. These come in pairs of 
eight, one set going to the left output 
and the other to the right. The nearest 
traditional equivalent to these oscillators is 
the type of DCO found in the OSCar or 
PPG Wave. That's because they're 
waveform-programmable, courtesy of a 
continuous stream of numbers from 
appropriate waveform tables in the 
computer's memory, with one chosen 
waveform going to the first oscillator and 
another to the second. 

However, unlike the OSCar and PPG 
Wave 2-3, there aren't any VCFs to play 
around with on the Jen, so the only 
modification to the sound of raw wave-
forms is envelope shaping (the ADSR 
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PEDALS 
WASHBURN 

Flanger  £47 
Stack- in-a-box  £40 
6 band Graphic Eq  £42 
Chorus mono/stereo  £45 
Delay/Echo £80 
Phaser £36 
Compressor  £36 

BY POST 
MXR 

Distortion II  £44 
Micro Chorus £35 
Micro Flanger £35 

BOSS PEDALS 
All in Stock 

ALL PEDALS POST FREE 

GUITAR ACCESSORIES 
Bowen Handle trem units- gold or chrome £25 
Kahler trem units- gold or black chrome £185 
Pick-ups by Seymour Duncan, E.S.P. and Fender. Large section of replacement 
hardware by Schecter, E.S.P. and Fender - always in stock. 
Our Customising Service includes: Refrets, Resprays, B- Benders, New Necks, 
Bodies etc. or just a set up. We don't try tc be the fastest - just the best. 
Korg Guitar/Bass tuner GT6OX £29 Boss Chromatic TU12 £37 

Tokai Guitars from 
Aria SB Elite 1   
Aria YS500 £299 Fender P.Bass Special 
Aria TA 30 £199 Westone Rainbow II  
Gibson Melody Maker £375 Westone Session II  
Gibson RD (Met. Blue) £599 Weston Concorde I 
Rickenbacker 3/4 £395 
Washburn Monterey £299 
Washburn Monterey Custom £399 
Washburn Tanglewood £299 
Washburn Woodstock £228 

Fender California Series Lowden Electro Acoustics 
Always in Stock 

GUITARS 
£199 Squier Guitars from £199 
£391 Fender USA Teles £295 

£395 
£265 
£305 
 £99 

NOW IN STOCK 
ROLAND GUITAR SYNTH 

G.R.700 
PLUS G.707 CONTROLLER 

AMPLIFICATION 
PEAVEY ROLAND 

Studio Pro 40wt £167 Cube 20 £111 
Bandit 65wt £228 Cube 60 £169 
Specia1130wt £282 Cube 60 Chorus £186 
Renown 160wt £342 Cube 60 Bass £194 
Backstage 20wt £122 Cube 60 Keyboard £210 
Classic VTX65wt £358 Spirit 25 £124 
TNT 130wt Bass Combo £256 Spirit 50 £169 
TKO 65wt Bass Combo £204 Spirit 50 Bass £179 
Bass Combo 210/300wt £417 JC50 £224 

CARLSBRO JC120 £420 
New 6th Marlin P.A. £249 MARSHALL 
Cobra 90 Keyboard Combo £230 12w1 Guitar Combo £74 
Cobra 90 PA. Head £169 12wt Bass Combo £82 
Cobra 90 Bass Head £119 12wt Keyboard Combo £82 
Cobra 90 Bass Combo £199 30wt Bass Combo £146 
Cobra 90 Lead Combo £199 150/200wt Bass Combo £383 
Hornet 45 Lead Combo £151 100wt • 4 * 12 Bass Stack £513 
Hornet 45 Bass Combo £141 100wt 2ch + rev. Valve Head £392 
Hornet 45 Keyboard Combo £ 169 50wt Valve 2 x 12 Combo £327 
Stringray 150 Bass Combo £299 50wt Valve 1 x 12 split Ch. • rev. £328 
Pair 2 • 12 • horn P.A. Cabs £285 100wt Valve 2 x 12 split Ch • rev £398 

Wide range of PA. Amps and Speakers always available 
JBL Main Dealers 

4612 Cabaret Series £428 MI632 £459 

Plus all JBL Componerts supplied to order 

PERSONAL GUITAR AMPS 
Ideal for studio work, rehearsals etc. « 

Roland Playbus inc RHIIM H/set.... £131 Anon Hot Watt \ £99 
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KEYBOARDS 
ROLAND SYNTHESIZERS 

Juno 6 £499 
Juno 60 £749 
Juno 106 £800 
Jupiter 6 £1250 
JX3P £675 
PG200 programmer £153 

CASIO KEYBOARDS 
£145 

CT1000P £249 
CT310S £199 
AS10 Amplifier  £49 

£195 

Ro I *SPECIAL OFFER* 
Roland 60 • JSQ60 

£855 

ROLAND PIANOS 
HP30 £224 
HP60 £349 

Poly 800 £549 
Polysix £775 
Poly 61 £645 
Trident II £1799 

DRUM MACHINES 
Boss DR110 Graphic £110 Roland CR8000 £319 
Roland TR606 Drumatix £169 Roland TR808 £499 
Korg KR55B £262 Roland TR909 £140A 

DRUMS AND PERCUSSION 
KITS 

Pearl Deep Shell Export £395 
Mirage 9pc Rock kit £395 
Mirage deluxe 5pc £345 
Mirage Powerdrive 5pc £375 
Mirage Student 3pc £175 
Ludwig Standard I! 5pc £599 
Ludwig Big Beat £1083 
Premier kits from £349 
Simmons SDS8 £775 
Simmons SDS7 £2156 Power toms 8 '10' 

PERCUSSION 
Natal Congas £299 
Natal Bongoes £95 

MIRAGE PERCUSSION 
Roto toms 6 • 8 • 10 • std  £99 
Timbales std £79  pro £ 125 
Bongoes std £26 pro £49 
Congas std £199 pro £219 
Skulls set of 5  £95 
Concert Toms 8' -10"  £54 

£77 
Paiste cymbals - lots in stock all 25% off 

Loads of small percussion, Tambs, Guiros, Cabasas etc. etc. 

HOME RECORDING EQUIPMENT 
We are approved Tascam agents and otter demonstration facilities plus full back-up 
Tascam 244 Portastudio £495 Yamaha MT44 £399 
Tascam 344 track £899 Yamaha MT44 Shop Soiled £299 
Tascam 388 track £P014 Cutec 402 £399 
Teac 322B stereo £645 Tascam M2A Mixer £212 
Tascam 234 4 track cassette £550 Tascam M30 Mixer £769 
Teac Suzuki Mini Monitors £39 pr Yamaha Powered Monitor £ 129 

MICROPHONES 
Large range in stock from Audio Technica, Shure, and Teac 

Now Main Agents for Sennheiser 

STAGE AND STUDIO MIXERS 
The new Dynamix range now in stock - the best value for money mixers available 
Dynamix 6 into 2 £172 Dynamix 16 into 2 £368 
Dynamix 12 into 2 £258 Dynamix 16 into 8 into 2 £1033 

Boss Keyboard Mixers - full range always in stock 

ECHOS REVERBS 
Roland SDE1000 In Stock Roland SDE3000 In Stock 
Roland DM300 Analogue £191 Roland 201 Space Echo £P0A 
Roland RX100 Reverb £108 Roland 501 Chorus Echo £399 
Roland SDE2000 Digital £339 Boss DE200 Digital  £295 

Plus pedal echos by Boss • Washburn including the new 
Boss DD2 Digital Pedal £150 

HIRE 
P.A. Systems 150 wts to 400 wts lots to choose from, prices start from £17.25 
Also available: Keyboards, Home Recording Equipment. Drums, Simmons, Backline etc 

Send SAE for latest Price List 

\ifefile 
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213-215 Kilburn High Road, London NW6. Tel: 01-6243900 
48 High Street, Chatham, Kent. Tel: Medway 44068 
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parameters shown for each oscillator) 
and LFO modulation (the FREMOD para-
meters shown underneath). The nice 
thing about the LFO is that each of the 
ten instruments can have their own 
waveform (which can be anything you 
like as opposed to the usual sine, 
square, sawtooth, etc.), and different 
modulation levels can be assigned to the 
two oscillators. So, by putting the right 
parameters in the right places, you can 
get delayed vibrato, reversed vibrato, 
and a whole host of other modulation 
possibilities. 
As the display indicates, these para-

meters appear as hexadecimal values 
(counting 0 through F), so a maximum 
value appears as FF rather than 255. Not 
very friendly, really. I mean, would you 
buy a keyboard that told you via its LCD 
that you'd just punched up preset num-
ber 7F? So why, then, have Jen insisted 
on using hex values when there's ample 
space in the display for normal base 10 
values? Well, this is where the lookalike 
story re-surfaces. It just so happens that 
Passport's Soundchaser also uses 
hexadecimal for its representation of 
parameter values, though this time for 
the good reason of wanting to squash a 
lot of data into a small space. However, 
the similarity between the two systems 
goes a good deal deeper than that. In 
fact, all the parameter names for the 
ADSRs, LFO, volume and octave set-
tings show a remarkable degree of con-
cordance between the Jen Musipack 
and Soundchaser. To cap it all, the 
Musipack software turned out to be 
perfectly happy running my Mountain 
Computer boards rather than Jen's own 
lookalikes — even when using the 
Soundchaser keyboard instead of the 
Jen variety. Indeed, with the same pre-
set parameters on-screen, there was 
actually no difference between what the 
two systems were doing and what 
sounds emerged. 

Sequencing 
More fuel was added to my suspicions 

when I looked at the sequencing side of 
the Musipack software. To get into this 
from the preset display, you simply key 
the Escape button and a different dis-
play materialises. The sequencer works 
in either of two ways. First, as a one-
pass polyphonic sequencer of 4400 
notes (the 'Mono' mode); and second, as 
a four-track sequencer with space for 
1100 notes per track (the 'Track' mode). 
Recording is accomplished by keying in 
the track number you want to record 
onto (' R' for Record), and pressing the 
space bar to start. At the end of record-
ing, the space bar is pressed again, and 
keying in the same track number and ' P' 
(for Play) provides the proof of the play-
ful pudding. To record on the other 
tracks, you simply play along with the 
first whilst recording on another, and the 
whole lot should be in sync on playback. 
Then, with all the notes in place, you can 
start assigning different preset instru-
ments to each of the tracks: you can 
even go back to the preset display to 
change parameters in real time as it's 
playing. 

I say the tracks 'should be in sync' 
because one slight problem is encoun-
22 

tered if you try changing the playback 
speed (with the left and right cursor keys 
on the computer) whilst it's doing its 
thing — namely that it gets out of sync. 
Hmm, that rings a bell. Strange that that 
was also one of the bugs in the Sound-
chaser software. Come to think of it, the 
entire sequencer has a more than faint 
resemblance to Passport's offspring — 
even down to the ' bleep' that accom-
panies the pressing of the space bar. 
Taking a four-track sequencer note file 

(B0P.TRAKS) that I'd created with the 
Sondchaser sequencer, altering it to 
meet the disk filing conventions of Musi-
pack (to SYST.B0P), and then loading it 
into the Apple for playback by the Jen 
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'Digitrack' sequencer demonstrated that 
there was actually no earthly difference 
between the two. In other words, it 
would seem that the sequencer side of 
the Musipack software has also been 
purloined from Passport Designs. 

Waveforms 
The final part of the Musipack soft-

ware concerns the actual construction 
of waveforms for consumption by the 
16 digital oscillators. Thankfully, the 
'Spectre' program does apear to contain 
a vestige of original programming. The 
lazy way of constructing waveforms is to 
ask the user to input harmonic numbers 

with relative amplitudes and then let the 
computer generate a 256-byte wave-
form table from the data — the approach 
taken by both Passport and Syntauri 
with their systems. However, a fact of life 
is that the harmonics constituting a com-
plex waveform don't always tow the line 
when it comes to digging their feet in at 
the starting grid. Putting this into a 
mathematical perspective, the best sort 
of waveform synthesis needs to con-
sider not only the number and amplitude 
of each harmonic but also its phase, ie. 
where it starts off from zero amplitude in 
relation to its neighbours. Unfortunately, 
this takes time, and entering values for 
all 24 possible harmonics occupies four 
minutes of computer (and user) time 
before they can be displayed and 
auditioned. Still, this is a step in the right 
direction. The other side of the coin is 
the `Grafond' program, a draw-your-
waveform-with-game-paddles approach. 
This is familiar Soundchaser territory, 
and there's nothing in Jen's implemen-
tation that even hints at originality. 

Conclusions 
By now, you may be wondering what 

the hell is going on. Frankly, so am I. 
It's quite clear what's been going on in 

the Edgar Varese Studio. The original 
Soundchaser software comprised a 
machine code program for scanning the 
keyboard and running the synthesiser 
hardware, plus a BASIC program for 
setting up screen displays and inter-
acting with the user. The bald fact of the 
matter is that Jen's machine code rout-
ines are identical to Passport's. The 
BASIC program, on the other hand, has 
been taken apart to make up the various 
separate Musipack programs, altered to 
suit Jen's own display requirements, and 
then compiled into machine code — 
effectively hiding all of Passport's orig-
inal work from all but those with a 
penchant for machine code. 

If this reads like a detective story, I'm 
hardly surprised. The unnerving point is 
that Jen have infringed copyright in four 
areas — the computer itself, the synthes-
iser boards, the keyboard interface, and 
the software. Unlike the reviewer in 
another magazine with a not altogether 
dissimilar acronym to E&MM, I don't feel 
that it's responsible journalism to write 
about something in glowing terms if it 
owes its existence to plagiarism on such 
a grand scale. 

Unfortunately, things are unlikely to 
stop here. Jen have promised future 
updates along the lines of 16-track se-
quencing with drum sync and a music 
transcribing option. Passport also pro-
duce a 16-track sequencer with drum 
sync (Turbo Traks — reviewed in E&MM 
November 83) and a music transcriber 
(Notewriter). 
What more can I say? 

David Ellis E&MM 

Prices and availability: the Jen Musipack 
1.0 is distributed in the UK by British 
Music Strings, Bedwas, Newport, Gwent 
NP1 8X0 (Tel: 0222-883904), and the 
£900 price tag includes the KBD10 five-
octave keyboard, IKB10 interface card, 
DSG10 synthesiser boards, and 1.0 soft-
ware. 

JUNE 1984 E&MM 



—ELECTRONIC SYNTHESIZER SOUND PROJECTS 

E.S.S.P 
Distribution 

COMPUTER-SYNTHESIZER SOUND AND VISION 

records tapes books 

compact discs videos computer software 

equipment brochures 
MIDI data manuals 

magazines stickers 
shirts 

posters badges 

information service library facility 

The Sound House East Molesey Surrey KT8 9JB 

Telephone: 01-979 9997 

DIGISOUND 
Ahead in the 80s — providing 

a service to all who are 
interested in electronic music 

DIGISOUND 80 MODULAR SYNTHESIZER — A professional 
quality syntfesiser (kit form or ready built) that can grow into a fully 

micro-processor controlled, 16-voice polyphonic system. Over 20 

different modules already ava lable, including solid state reverber-

ation unit, multifunction envelope generator and our new high 
performance Dual VCLFO. 

I.C.s FROM CURTIS ELECTROMUSIC SPECIALITIES — We are 

the sole UK agents for the GEM series of integrated circuits 
dedicated to electronic music synthesis. 

OTHER PRODUCTS — These include a novel parametric equaliser 

with fully controllable Q and projects to convert your micro into a 

storage oscilloscope or envelope generator. 

Write or telephone for details 
and our latest price list 

DIGISOUND LIMITED, 
14/16 QUEEN STREET 

BLACKPOOL, LANCS. FY1 1PQ 

Tel. BLACKPOOL (0253) 28900 

Eddie Moors Music 
679 Christchurch Road, Boscombe, Bournemouth. Tel: 0202.r5569. 

Recording Equipment 

Boss DE200 Digital Delay. 

Roland SDE1000 Programmable Delay. 
Roland SDE3000 Programmable Delay. 

Yamaha R1000 Digital Reverb. 

Ibanez DM2000 Programmable Delay. 
Ibanez DM1000 Digital Delay. 

Ibanez DM500 Digital Delay £ 189. 

Huge reductions on all 19" Rack Mounting 

Signal Processors. Price on application. 

Teac 244 Portastudio. Lowest ever price! 

Yamaha Producer Series  
New Price Reductions. 

he—)Roland Synthesizers 

SH101. Juno 6. Juno 60. JX3P + PG200. 

Juno 60 £699. 

MC202 2 Channel Micro Composer. JSQ60. 

Jupiter 8. MSQ700. MD8. MM4. Juno 106. 

NEW PRODUCTS: 
GR70() Guitar Synthesizer. 

We are one of Rolands largest dealers, 
and at all times have vast stocks of the 
latest products from this remarkable 
manufacturer. 
Very Special Prices on all Products 
Listed. e.g. TR606 £ 169 

Instant trodd peoclucts 

YAMAHA Digital Keyboards 

DX7 & DX9. 
Polyphonic Algorhythm Synthesizers. 
PF10. PF15 Digital FM Piano Keyboards. 

Large Stocks Available, SPECIAL PR ICES! 

KORG Keyboards 

Poly 61. Poly 6. Trident Mk.2. Mono Poly. 

The new Korg Poly 800 Now Available!' 

All Korg Products Available for One Month 
Only at Prices Well Below Our Usual ,dË' 
Discounts. e.g. KPR77 £265. 

Sequential Circuits 
Prophet T8. Polyphonic Synthesizer. 
Prophet 600. Polyphonic Synthesizer. 

Drum Tracks  
Programmable Digital Drum Computer. 

Six Track  
Multi-timbral Polyphonic Synthesizer. 

Computer Rhythms 

Roland TR606 and DR110 Here Now! 
Roland TB303 Bass Line. 
Roland CR8000. CR5000. 

The New Roland TR909!I 

Korg KPR77. Korg KR55B. 
Boss DR55 £59. Roland TR808 £465. 

We specialise in high-technology musical 
instruments, and are undoubtedly the 
largest stockests of synthesizers, and 
keyboard peripherals. At all times we 
carry the latest equipment from the • 
current market leaders. You may have 
noticed that we do not print our prices, 
needless to say we are extremely 
competitive. Prices are available on 
application for single unit purchases, or 
complete studio packages. 
If you live too far away to call on us 
in person, our fast efficient mail order 
service is available nationwide. Phone 
through your Access or Barclaycard 
number for immediate despatch. 

E&MM JUNE 1984 



MFB 

Digital Drum Machine 

PERCUSSION REVIEW 
‘1111r 

111111 
Syco Systems' German-built 512 looks on paper to be a major break-
through in electronic rhythm machines — a fully-programmable device 
with digitally-sampled drum sounds for only £299. Paul White finds out if 
the reality fulfils the promises made by the MFB's paper specification. 

T
he first thing you notice when you 
encounter the 512 for the first 
time is its small physical size: 

191/2 x 131/2 x 7cm equals easily the 
smallest unit on the market with these 
sorts of facilities. Its overall appearance 
is somewhat uninspiring — it reminded 
me more of an electronics magazine 
project than a modern musical instru-
ment — but as in so many other walks of 
life, drum machine appearances can be 
very deceptive. 
Although tiny, the machine's plastic 

casing houses no fewer than 53 micro-
chips, eight transistors and 21 diodes, 
though needless to say, internal pack-
aging is more than a little on the tight 
side in order to accommodate all this 
technology. 
The unit's nine different sampled 

 ------

sounds 
are all stored on one EPROM, 
which means, sakily, that individual 
voices cannot be altered by swapping 
chips as they can on the Linn or Drum-
ulator models, for example. It is pos-
sible, however, that replacement 
EPROMs may become available in the 
foreseeable future. 
Power is provided by means of an 

external 12V power supply which plugs 
directly into the AC mains and delivers 
120ma. 
Sockets are provided on the rear 

panel for the connection of footswitches 
for remote starting and stopping of the 
chosen rhythm pattern, and for selecting 
fill-ins. The panel also houses the trigger 
in and out jacks and the main outputs 
(mono or stereo), as well as DIN sockets 
that enable the individual voices to be 
processed separately: alternatively, a 
master tune control that affects all 
voices simultaneously is also provided. 

Front Panel 
This is where we find the programming 

controls, the tempo control and the all-
important start button. Because the 
MFB is so small, these can be more than 
a mite fiddly to use — programming 
generally involves picking the unit up in 
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one hand and operating the controls 
with the other. 

Pattern control switches F to A select 
the memory bank to be played or pro-
grammed, and these operate according 
to the binary system, which may be a 
little confusing for some users. To make 
things even more obscure, binary zero is 
equivalent to bank one, while binary one 
stands for bank two (are you following 
this?). 

In conjunction with the measure 
switch, 64 different rhythms and 64 
different fill-in patterns may be assigned 
to the memory banks. These may be 
combined into up to eight chains, the 
total storage capacity being 2048 meas-
ures. The record switch is a three-pos-
ition toggle and is used either for 
programming rhythm patterns, ordering 

chains or playback, 
depending on its position. 

The multifunction switch has five dif-
ferent functions, these being Play, Chain 
Select, Instrument Select, Accent, and 
Reset or Erase. Meanwhile, the measure 
switch decides whether a rhythm or fill-
in pattern is to be programmed and, 
during playback, is used to select play-
back of rhythm pattern only, alternating 
rhythm and fill-in, or playback of three 
rhythm patterns followed by one fill-in. If 
you're programming chains, this switch 
determines whether a rhythm fill-in or 
pattern will be entered. 
The voices available on the MFB are 

bass drum, snare, three toms, hand-
claps, cymbal, and open and closed hi-
hats. A pair of pushbuttons (one black, 
the other red) are used to enter instru-
ments, accents and rests in the record 
mode: the red switch programs voices 
and the black selects rests. 

I feel an in-depth description of the 
MFB's programming procedure would 
be a little pointless in this context, since 
it would probably entail reproducing 
most of the owner's manual, a copy of 
which is, of course, enclosed with each 
example of the machine. 

Suffice it to say then that the pro-
gramming technique employed is a bit 
like that used by the original Boss DR55 

Dr Rhythm: my overall impression is that 
to get the best out of this machine, you 
need to be able to think logically and to 
write down all the steps in order to avoid 
interminable programming confusion. 
One of the main areas of compromise 

inherent in the MFB's design lies in the 
voice generation circuitry, where all the 
tom sounds have been derived from one 
sample. This means in practice that two 
toms cannot be played simultaneously, 
though whether or not this is as big a 
disadvantage as it sounds will depend to 
a large extent on the individual user's 
applications. What is potentially more 
serious is that the hi-hats and the 
cymbal operate in much the same man-
ner, so that the decay of the cymbal is 
cut short by a hi-hat on the next beat, for 
example. 

Conclusions 
The MFB comes supplied with a useful 

set of rhythm patterns, an onboard Nicad 
battery being employed to keep the 
contents of the memory intact when the 
unit is powered down. Up to 16 beats 
per measure are available, although 
measures may be doubled up to facil-
itate programming of more complex 
rhythms, and unusual time signatures 
may be readily programmed. 
So far so good, then. 
On the debit side, the multifunction 

control panel (a necessary compromise 
in view of the MFB's record-breaking 
price) is far from being completely user-
friendly, while it is also a little unfortunate 
that voices cannot be triggered extern-
ally from pads. 
As with so many things, you pays yer 

money and you takes yer choice. The 
single EPROM means that, for the time 
being anyway, you're pretty much stuck 
with the factory voices, but it must be 
said that most of these are of an ex-
tremely high standard at any price, let 
alone the budget category in which the 
MFB finds itself. 

Will anybody buy it? 
Well, my guess is that an awful lot of 

people will be prepared to live with the 
machine's ergononic shortcomings for 
the sake of the sheer quality of the 
percussion sounds on offer — they really 
do make the MFB one of the drum 
machine bargins of the year. 
Paul White E&MM 

The MFB 512 carries an RRP of £299, 
and further information should be 
obtainable from the importers, Syco 
Systems, at 20 Conduit Place, London 
W2. Tel: 01-724 2451. 

JUNE 1984 E&MM 
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MARTIN RUSHENT FIRST MADE HIS 
NAME WITH THE STRANGLERS AND THE 
BUZZCOCKS. -n-IEN WITH PETE SHELLEY 
ON 'HOMOSAPIAN' - ONE OF THE FIRST 
ALBUMS TO USE COM PUTERS.NEXTCAM E 
.DARE'BYTHE HUMAN LEAGUE.ANAL BUM 
THAT SPAWNED SO MUCH OF TODAY'S 
MUSIC. AND SO MANY OF TODAY'S 
PRODUCTION TECHNIQUES. 

WE WENT TO GENETIC STUDIOS 
(MARTIN'S PLACE) TO ASK HIM ABOUT 
HIS CAREER. AND TO GET HIS QUALIFIED 
VIEW ON THE NEW KORG PSS 50 - 
PROGRAMMABLE SUPER SECTION. 

MARTIN, WHAT ARE YOU UP TO AT 
THE MOMENT? 

I'M PRODUCING THE NEW HAZEL 
O'CONNOR ALBUM WITH HER BROTHER. 
NEAL. IT'S REALLY EXCITING 'CAUSE 
THERE'S ONLY THREE OF US INVOLVED, 
AND. APART FROM VOICE. IT'S ALL 
WRITTEN AND PERFORMED ON ONE 
SYNTH. 

HOW DID YOU GET INTO 
PRODUCTION? 

FLUKED MY WAY INTO A JOB BACK 
IN ' 68. THEN. AFTER TOO MANY 20 
HOUR DAYS, I WENT FREELANCE 
WORKING AS AN ENGINEER FOR MANY 
OF THE TOP PRODUCERS OF THE DAY 
INCLUDING GEORGE MARTIN. 

DO YOU WORK TO A SET OF RULES? 
NOT REALLY. GEORGE TAUGHT ME 

THE IMPORTANCE OF ORGANIZATION, 
OF STRUCTURES, PLANNING AND SO 
ON. BUT I BASE MY WORK ON THE FEEL 
OF THE DEMO. THE ONLY RULE I STICK 
TO IS: IT'LL BE FINISHED WHEN IT'S 
FINISHED. I.E. WHEN IT'S THE VERY 
BEST THAT CAN BE ACHIEVED. 

WHAT ABOUT YOUR INVOLVEMENT 
WITH COMPUTERS? 

THAT CAME ABOUT THROUGH AN 
AD I SAW IN STUDIO SOUND YEARS AGO. 
IT WAS FOR AN MC8 - A PROGRAMMABLE 
BOX OF TRICKS. WE USED IT ON 
'HOMOSAPIAN: I THINK SYNTHS ARE 
DEFINITELY THE FOLK INSTRUMENTS 
OF TODAY. AND IF ANYTHING NEW 
COMES ALONG AND IT OFFERS ME A 
FINER DEGREE OF CONTROL. I'LL GET IT. 

WHAT DO YOU THINK OF THE NEW 
KORG PSS 50? 

I LOVE IT! IT'S GOT DIGITAL PERCUS-
SION, PRE-SELECT BASS LINES, GUITAR, 
SYNTH. PIANO AND MANY MORE 
SOUNDS - WHICH YOU CAN ARRANGE 
YOURSELF. ALL AT THE TOUCH OF A 
BUTTON. AND ALL FOR JUST £450 
I THINK IT SERVES TWO PURPOSES. 
ONE, IS YOU CAN HAVE YOUR OWN BAND 
TO PLAY ALONG WITH. OR, YOU CAN 
PROGRAM YOUR OWN SERIES OF CHORD 
CHANGES AND BACKING PATTERNS, 
AND WRITE WITH IT. RECORD IT WITH 
VOICE AND YOU'VE GOT A DEMO. AND 
ONE DAY. A COMPANY WILL RELEASE 
THAT DEMO AND IT'LL BE A HIT. 

—>ee— 
PLEASE RUSH ME DETAILS OF THE NEW BORG PS550 

NAME  

ADDRESS  

MORE 
ROSE MORRIS & CO. LTD. 32-34 GORDON HOUSE ROAD. 

LONDON NW51 NE ltLEPHONE: 01-267 5151 

EMM6/84K. 

DISTRIBUTED BY 

Rose-Morris 



SYNTHESISER REVIEW Siel MIDI Expander 

The Expander is a modular add-on unit for MIDI 
synthesisers, containing the same internal 
features as the same company's Opera 6 
polysynth. Geoff Twigg broadens his horizons. 

B
asically, its another Opera 6, without 
keyboard or parameter controls. The 
Expander is housed in a smart grey box 

incorporating the now customary Siel livery of 
pale blue outlines and red and white switches 
on the control panel. As you switch the power 
on, a set of LED indicators signal that the unit 
is ready to listen, via MIDI, to whatever the 
governing Opera 6 tells it to do — or what you 
indicate using its own calculator-style panel. 

The Expander is the same internally as the 
Opera 6, and its voices are created and edited 
using the same controls. Each of the six 
voices has two digitally controlled oscillators, 
which in turn may be modulated by three 
LF0s. Each voice has a separate filter and 
VCA, with standard ADSR envelope shaping. 
All in all, then, nothing particularly unusual in 
the synthesiser department: like the Opera, 
the Expander omits many of the most recent 
analogue synth innovations such as reverse 
or inverted envelopes, arpeggiators, se-
quencers and so on. 
The oscillators can produce either ramp or 

pulse waves (or both), and the pulse width is 
fully variable, being modulated by LFO 3 — 
different degrees of modulation for each 
oscillator give an unusual phase sweep effect 
when you play chords, for instance. The filters 
(low-pass 24dB/octave) are impressively 
clean, with an even effect over their entire 
range, and what's more, they're refeshingly 
easy to adjust accurately. There's also a 
keyboard tracking option that opens the 
filters progressively the higher you play up the 
keyboard, so that the timbre of your playing 
remains relatively constant. 

Velocity Sensing 
Perhaps the most impressive feature of the 

Opera 6 is its velocity sensing keyboard, and 
the ability to direct that control parameter to 
override the attack time or control the overall 
ADSR level. This dynamic control applies to 
the Expander as well, of course: if the 
envelope shaper is not directed to the VCA, it 
reverts to an organ' envelope, ie. full volume 
as soon as a key is depressed and no release 
time. 
The sounds from both the Opera 6 and the 

Expander are of uniformly high quality, and in 
general they follow the Mediterranean fashion 
of string and brass-like textures. The ramp 
and pulse waves provided enable the user to 
create a considerable variety of different 
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accompaniment colours, and with filters of 
this quality, you can alter the sound drasti-
cally without blurring the underlying texture. 
However, the Siel isn't quite so good at 
punchy, lead- line sounds. The only way you 
can get close to them is by hitting the Opera 
keys really hard to open up the VCA and VCF. 

Following on from that, one thing I did miss 
was a monophonic option to lend strength to 
lead sounds. Since this is such a notable 
omission, I assume Siel must have con-
sidered it and subsequently decided against 
including it, maKing the Opera and its 
accompanying Expanaer module chordal 
accompaniment machines only, albeit very 
good ones. 
As well as the 95 presets available, it's 

possible to direct the Expander's operating 
system by selecting numbers 95 to 98. 95 
enables you to record the preset voice; 96 
selects the MIDI channel; 97 is the split-
keyboard option; and 98 enables you to 
change the velocity sensing response, four 
level options being available. 

In Action 
The Expander is connected via a single 

standard specification MIDI cable, and will 
respond to key information from the control-
ling MIDI keyboard. The Expander enables 
you to change preset voices remotely from 
the controlling synth, or change the synth 
preset from the Expander, should you wish. It 
works like this. On each of the Siel units 
there's a control panel which doubles as an 
interface controller for tape or MIDI. Selecting 
Internal on this panel means that any num-
bers you key into the preset selector refer to 
the unit you're working on — selecting External 
means that the selection of presets is sent 
down the MIDI link, and the host machine is 
unaffected. This process can be controlled 
from either the Expander or the Opera 6, while 
it's also possible — if a little expensive — to 
stack several Expanders on top of one 
another and address them individually by 
giving them separate Cannel numbers (pre-
set 96). 

In order to alter the Expander's presets, you 
have to download the voice onto the Opera 6, 
edit and re-record the preset, and then 
reverse the process to get it back into the 
Expander. The ability to edit voices within the 
Expander direct from the Opera keyboard is a 

provision Siel have promised but which is not 
yet available — it would certainly make the 
system an awful lot more usable. 
Another slight design deficiency lies in the 

fact that performance controls — mod wheels 
and pedals — do not affect sounds from the 
Expander. This is despite specific provision 
for a control code dedicated to pitch bend in 
the MIDI specification, but then again... 

I understand Siel are about to introduce a 
split-keyboard facility (as preset 97) in the 
new EPROMs soon to become available. 
Position of this split is fully programmable, 
and is directed so that one half operates the 
host instrument, while the other half is dir-
ected to another synth on the MIDI bus. 

MIDI Connection 
I connected the Expander to a Roland 

Jupiter 6 via MIDI, and, as you might expect 
from an Italian, it behaved impeccably. 
Sounds that existed previously as extensions 
of the Opera 6 were transformed into a 
flowing accompaniment for the Roland's 
bright, percussive voices — it followed the 
controlling Jupiter's keyboard without so 
much as a hiccup. The sonic worlds of these 
two machines are so utterly different — yet 
contrast each other as beautifully — it's almost 
tempting to surmise that they were designed 
for each other. 

Not all in the MIDI garden was rosy, of 
course. There was no response to the 
Roland's arpeggiator or mod wheels — the 
Expander not being capable of receiving this 
information — and only a change in patch 
preset number (voices Al to D8 on the 
Jupiter) brought about a corresponding 
change in the Expander's presets. 

In practical terms, this brings us back to the 
fundamental problem mentioned earlier: if 
you want to alter the factory presets on the 
Expander in any way, you have to use an 
Opera 6, which means that buying an 
Expander simply as an add-on for a JP6, DX7 
or whatever isn't really on. This is a great 
shame, though on a slightly brighter note, I 
undersand that Siel are considering market-
ing a software equivalent to something like 
the Roland PG200 programmer, which would 
work in conjunction with a MIDI interface 
(such as Siel's own) and allow you to alter the 
Expander's internal parameters using the 
keys on a microcomputer, without having to 
pay out for an Opera 6. 

Conclusions 
After an entire afternoon spent playing the 

Expander, Opera 6 and Jupiter 6 in conjunc-
tion, I can honestly say that my confidence in 
MIDI has been restored considerably: I was 
still investigating new sound possibilities 
when the time came to write this review, and 
that was without any form of sequencing 
facility. Quite what I would have got up to had 
I access to a MIDI sequencer heaven knows. 
Let me just say that this Expander really does 
live up to its name, and should do so even 
more in the future. 
Geoff Twigg E&MM 

The Siel Expander retails at E&MM including 
VAT, and further details are obtainable from 
Siel (UK), Suffolk House, Massetts Road, 
Horley, Surrey RH6 7DT. 
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1 22 digitally recorded drum sounds - Toms 1, 2, 3 & 4, 
Bass 1, 2 & 3, Hi-hat closed, accent & open, Snare 1, 
2 & 3, Cymbal Ride 1, Ride 2 & Crash, Cabasa 1 & 2, 
Clap, Agogo 1 & 2, Rim-shot. 

2 RAM-pack cartridge stores 48 patternsr nd 3 complete 
tracks. Extra RAM-packs available as ar option for 
additional storage. 

3 RAM-pack cartridge supplied with DPM-48 is part 
programmed with specimen patterns and one 
complete track. 

4 Real Time and Single Step programming. 

5 

6 
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Mono and stereo outputs, stereo headphone jack. 

Built-in metronome. Individual outputs for each voice 
group. Built-in 8 channel mixer. 

DIN synchro in. DIN synchro out. 

Trigger input. 

Full memory protected RAM-pack with switch to 
prevent accidental erasure. 

Foot switch jack for run/stop. 

Foot switch jack for repeat (rhythm breaks, etc.) 

Main and fine tuning tempo controls. 

Mix out volume control. 

Computer keyboard and digital display. 

CHECK THE FEATURES - CHECK THE PRICE 

S.R.P. £699.00 INCLUDING VAT 
Manufactured in Japan by Nihon Hammond Limited 

For further information and name of your nearest stockist phone (0908) 321414 
Hammond Organ (UK) Limited, 42 Blundells Road, Bradville, Milton Keynes, MK13 7HF. 
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JJNK CULTURF 
History will probably remember Orchestral Manoeuvres in the Dark as 
being the first of many synthesiser-based duos that helped shape British 
popular music in the late seventies and early eighties, but there has 
always been more to OMD's repertoire than a narrow vocabulary of 
electropop love songs. Dan Goldstein spoke to the band's founder mem-
bers, Paul Humphreys and Andy McCluskey, about their musical tech-
niques, attitudes and influences, and about the making of their recently-
released fifth album, Junk Culture. 
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T
hink back, if you will, to the 
summer of 1978. A time when 
almost all of Europe's popular 

music was still largely dependent on the 
standard guitar/bass/drums/vocals line-
up for its instrumental arrangement, 
and when the cheapest polyphonic syn-
thesiser would still set its purchaser 
back rather more than £1500. 

Into such an environment step two 
young Liverpudlians, disillusioned with 
the standard 'rock band' format and all 
the limitations it imposes. Their line-up: a 
bass guitar, a half-working electronic 
piano and a tape recorder called Win-
ston. In keeping with their lack of affinity 
for rock music's conventions, they choose 
for themselves an obscure and immem-
orable name, 'Orchestral Manoeuvres in 
the Dark,' and begin to write original 
material in each, other's homes, only 
later branching Out into the world of 
playing live. 

'I know it sounds like a dreadful show-
business cliché', says Andy McCluskey, 
one half of the duo. 'But we really had no 
intention whatsoever of becoming suc-
cessful in the music business. Our music 
represented a complete break from what 
most successful bands were doing at 
the time, our songwriting was abstract in 
the extreme, and the idea that two 
musicians and a tape recorder could 
capture an audience in punk clubs 
around Liverpool and Manchester 
seemed absolutely absurd.' 

Yet that was precisely what did 
happen. 

After gaining a not inconsiderable fol-
lowing among the patrons of new wave 
clubs such as Eric's in Liverpool, OMD 
landed themselves a recording contract 
with indie label Factory Records and 
released their first single ' Electricity' to 
enormous media acclaim. Radio 1 DJ 
John Peel took an interest and asked 
McCluskey and Paul Humphreys, OMD's 
synth player, to record a session for him 
— \frIrgin Records liked what they heard 
and immediately licensed ' Electricity' to 
their newly-formed DinDisc subsidiary. 

The Gramophone 
Suite 

DinDisc offered the band an advance 
that allowed them to set up their own 
studio — The Gramophone Suite — in 
Liverpool, but as Andy recalls, owning 
their own studio had never been par-
ticularly high on OMD's list of priorities. 
'We never had grandiose dreams of 

having our own studio complex, if that's 
what you mean. It was only when the 
finance was offered to us that we began 
to see the possibilities of having some-
where we could record at our leisure. 
You see, I've always found recording at 
a commercial studio to be less reward-
ing than working at your own place. At a 
commercial studio you tend to spend all 
your time looking at the clock and think-
ing "That's another £38 we've just 
wasted. . .", but when you've got your 
own studio you can work at your own 
pace, and we were very much attracted 
by that idea at the time.' 
As things turned out, The Gramo-

phone Suite became the recording 
venue for four OMD albums: Orchestral 
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Manoeuvres in the Dark, Organisation, 
Architecture and Morality, and Dazzle 
Ships, released last year. 
Of these, the first two are quirky, 

idiosyncratic works of great charm and 
enthusiasm, the third represents the 
height of OMD's commercial success 
(with hit singles such as 'Souvenir' and 
'Joan of Arc'), while the last, Dazzle 
Ships, signalled a reaction by McCluskey 
and Humphreys against the traditions of 
the pop world into which — however 
unwillingly — they had stumbled. 

Perhaps significantly, it was the first 
OMD album to be almost universally 
panned by the critics. On the one hand, 
there were those who claimed the band 
had ducked 4t5 ut of their responsibilities 
as leading electropop creators and 
opted instead for the soft, comfortable 
world of scientific experimentation, while 
on the other there were those who 
appreciated OMD's change of artistic 
heart but who disliked Dazzle Ships for 
its more than passing resemblance to 
Kraftwerk's Radioactivity, itself released 
some seven or eight years before. 
Not surprisingly, McCluskey 4S quick 

to dehy both charges. 
'I think it was inevitable that at some 

stage we would have a drastic re-think 

about what we were trying to do. There 
was bound to be some sort of reaction 
to the success we were having and 
aezle Ships was it. Having said that, I 
don't think that musically it's so different 
from what came before it: there are 
some very good songs on there that I 
still like a lot. What had changed was 
that we felt — more or less for the first 
time — that it was possible to put some 
sort of political or social message into 
the songs we were writing. We realised 
that a lot of people were listening to our 
music and that we might as well try and 
say something to them. We released 
'Genetic Engineering' as a single be-
cause we wanted people to think about 
the implications such developments 
might have. Unfortunately for us, neither 
the single nor the album were succes-
sful, partly because they weren't music-
ally quite as accessible as something 
like 'Joan of Arc'. 

Fairlight at Montserrat 

how to get the best out of it. From an 
operational point of view, it's not nearly as 
complicated as it might be, because it's 
basically got a user's manual built into it — 
if you get stuck at any point, you just key 
'Help' and ' Return' and the Help page 
comes up on the screen. Something like 
that is of enormous value if, like us, you 
tend to get a little bit impatient with 
instruments that won't do what you want 
them to at thelouch of a button. 

'One thing we did find was that be-
cause the Fair-light has got such an 
enormous library of factory samples built 
into it, we spent quite a while simply 
exploring ten before we got down to 
the business' of actually sampling our 
own sounds with it. Our model Fairlight 
was made before the most recent mod-
ifications like the new voice cards and sc) 
on, but we still found it an invaluable aid 
— even without its sampling capability! 
'We did start sampling with the Fair-

light eventually, but for some reason, 
probably because we're more familiar 
with the way it functions as an instru-
ment, we're still tending to get better 
samples using the Emulator. We used 
that to create choral effects using sam-
ples of our own voices — the same sort of 
thing we tried on Dazzle Ships, but much 
more sophisticated. t• 

Andy also has his own ideas regarding 
the Fairlight and its role in a recording 
situation... 

'Like so many other people, we ten-
ded to use Page R a lot, sampling other 
synthesisers and drum machines so that 
they could all be controlled from one 
point. The bass on ' Locomotion', for 
instance, was sampled and sequenced 
all in one go on the Fairlight. In the final 
analysis, though, I don't think we used 
Fairlight sampling any more than Emu-
lator or AMS. What I personally found 
more interesting were things like the 
CMI's Page 6, which gives you complete 
control over the envelope of âitliind. It 
gives you a tremendous sense of power, 
knowing that you can increase the level 
of the first few milliseconds of a sound 
by about 300-fold, and surprising though 
it may sound, some of the effects you 
can generate by that sort of manipu-
lation are quite musical and usable.' 
Given the magnitude of their tech-

nological leap-fprward (remember that 
much of OM D's early recording relied on 
nothing more glamorous in the keyboard 
department than a K„org Micro Preset 
monosynth) it's surprising that Junk 
Culture emerges as being more obvi-
, oief, Payed by a band than any pre-

Yet if external musical influences ›er0., vipus'album. Paul Humphreys describes 
responsible for much of the charj the' new LP as 'the most acoustic-
OMD's character, technological tØdk3 ;4,z gounding album so far' and he isn't 
ing also played its part. The ban bluffing. So how did they manage it? 
used a completer instrument — u- Andy McCluskey has the answer. 
lator — befdreen Dazzle Ships, their ' I don't think we ever consciously had 
visit to Air coincided with their purchas; to fight against the technology to try to 
ing a Fairlight CMI, a different kettle of e get the album to sound acoustic, be-
fish altogether. cause to a large extent it was instru-

Paul Humphreys takes up the story. ments like the Fairlight that enabled us 
'We'd been interested in getting, a, to create some of the acoustic colours 

Fairlight for a while, and eventyallji we we wanted. We did do some things to 
got one just as we were about to start make the overall sound more dynamic, 
recording the album. Syco Systems flew_ though. One example th think worked 
a man out to Montserrat with the machine," very well was using thé rum as the 
and he spent about a week taking us basis for the main perc track, with 
through the instrument and showing us the odd snare drum roll from Malcolm to 
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'There was the odd occasion when we 
got stuck - when things weren't quite 

• 1..flowing properly - tut we usually got 
.over them. The only real trouble spot 
'flame just before we started mixing. It 
vies decided to get Tony Visconti in to 
helei out on the production side, and just 
befdte he was due to appear we took a 
break--for about three weeks or so just to 
dear our minds. When we came back we 

need,him at all! He contributed a 
couple of braes arrangements, but that 
was just about' it. The rest of the mixing 
v\;às"done by ourselves and Brian Tench, 
and",it all went pretty smoothly.' • 
Thè- final difference_ between Junk 

-.Culture and its immediate predecessors 
t's., a lyrical and enceptual one, for 

• although OMD's approach to songwrit-
- „ ing appears to have remained in the 

Main • fairly abstract, much of the new 
album's lyrical content is in keeping with 

'atmosphere created by the rhUsic-r: 
fre-s.1177mttnitisec„and above all, enter-
taining. Andy • . 

'The idea behind the album's irfrele— '''-
quite a simple one, really. We began to 
appreciate that it wasn't enough to 
simply dismiss popular culture as being 
worthless, that there is some merit in 
almost everything; , computer 
games, junk food, pop. , , and soon. 
The lyrics reflect a sort: o loss of inhib-
itions - the idea that you ..don't have- to 
think something is arttecally right in 

;-
order to enjoy it.' 

'I suppose you could sàv, we had the 
same sort of scientific fascination that 
30 

„stir thine ,up a • little bit. It certainly 
makes the rhythm track more exciting; 
there you are listening to a fairly average 
drum machine pattern when suddenly -.• 
bang! - in comes this acoustic drum roll 
at about twice the sound level. „ 
• ' I'd also say that, in general, this was 

,'the 'easiest alb* to record for quite a 
while. For the first time we found our-
selves'we a whole stack of material 

e probably about two albums' worth - and ..k 
it was realJy jut a process of elimination 
that pared down what was eventually 
going to appear: the music that fOund its 
way onto the album is what fit,sjie most 
with the Overall feel of things. There was 
quite a bit of . material - like (The Angels 
Keep Turning)-%The Wheels of the Uni-
verse', the free Seigle - that just Wasn't 
right for the coneept of the album as a 
whole. 

inspired Kraftwerk to record Radioed-
ivity, but whereas that album is in rtiore 
or less blind praise of things like tech-
nology and telecommunications, Dazzle 
Ships puts a bit of a question mark up 
against them, and that's a pretty fun-
damental difference, I think:, 

But if Dazzle Ships represented. a 
reaction:the Pend's new album, JUnk 
• Culture, marks an even stronger one. 
MuSically, lyrically, and technologically,• 
it's a fresher, more immediate statement 
than none of OMD's previous works could 
.possibly have aspired to be. The reasons 
for such atlrastic - and positive - change 
are many: but • Paul Humphreys put the 
most signifiart ones into perspective. 

k• The first tEing that comes to mind is 
that we recorded away from our own 
studio for the first time, which really was 
a big step in the right direction, and that 

Tony Visconti *rn came about because we'd been 

liVing more or less out ef a suitcase for the past six months; visiting new,,places 

and absorbing new musical influences.' 
In fact, Junk Culture was recorded at _-

three different studios - Air Montserrat, 
ICP in Brussels, and Wisselord Studios 
at Hilversum in Holland. The album was 
co-produced by OMD and Brian Tench - 
who's helped out on a number of pre-
vious occasions - while personnel-wise, 
McCluskey and Humphreys were assis 
ted not only by Malcolm Holmes and 
Martin Cooper (both of whom have, been 
in some way involved with OMD pretty 
much from the start) but also by, among 
several assorted (non)musicians, - a 
Dutch brass section. 

'The..idea of a brass section appearing 
on an. :OMD record • would have, been 
unthinkable even á year ago', - Andy 
admits. But it's a reflection of how much 
we've liberated ourselves from the. 
musical world we used- to inhabit 
it'spróbabty true to say wen, 
been pretty much wrappe'd te 

`15welittie",erentrient - a bit 
codped'U labOratory all me, 
We were open to some differ 
ences, but only so long as they-weren't> 
along the lines of .conventional rock or, 
pop music. " 

'One thing we were exposed to for-ttie-'''' 
first time last year was soca - the 
calypso music of places like Montserrat. • 
Going aldng to a disco there and listen-
ing to it was a totally new experience fore 
us, and it definitely influenced the way 
we approached recording Junk'Culture.' 

On Tour 
So, with a year's musical and philo-

sophical transformation behind them, 
OMD are now ready to- take their show 
on the road. Perhaps not surprisingly, 
this aspect of their work will not escape 
the 'wind of change, as Paul explains. - 

'We're going to be playing more as a 
band than ever before. As well as Andy, 
Martin, 'Malcolgeend myself, we'll also 
be Using two los players, Graham and 
Neil Weir, ,iNfell be doubling on guitar 
and keyboards respectively. 

'We'll also be using the Fairlight live, 
which I cloà,'t foresee as being a par-
ticular proteein except, perhaps, that it 
might take toà, twig loading up between 
each song -4 we hall have to see. In a 
way we're in a erange situation, béi 
cause our main motivation for getting 
something like the Emulator in the 'first 
place was that by sampling all our other 
synths into it, we could reduce the num-
ber of keyboards we needed to use on 
stage. But as things have turned out, 
we'rp„still going to end up using some-
thinceeit Jupiter 8 in addition to the 
Fàirli t. Oddly enough, the big Roland's' 
not an instrument we were previously all 
that aware of until Howard Jones - who 
was supporting us on a tour at theitime - 
introduced us to it. We were amazed at 
the way it could produce very deep, 
cutting low-end sounds, which is some-
thing I've always felt Roland synths are 
good at, as well as sparkling string 
sounds. We'd been using a Prophet 5 as 
our main polysynth at that time but the 
bass end of the Jupiter was a real 
revelation-to us. 

'We're stilf_pôt going to have as many 
synths ort stage as we used to, though, 

. because 1O a large extent we've elim-
inated the little monophonic synths - like 
the old Korg and the Roland SH2 - that 
we treed to rely on for a lot of ournrody 
lines, Still, I imagine things wilt4erpretty 
hecticel the same.' 

With so much to look back on - and so 
much to look forward to in the immediate 
future - neither Paul nor Andy has much 
idea of what may happen musically to 
OMD In the longs-term and, strangely, it's 
a situation both of,them have got used to 
fairly easily. 

'Each year of our musical existence 
seems to follow a similar pattern', com-
ments Paul, presumably not intending to 
imply that life within' OMD is becoming 
Monotonous... •'We spend a. certain 

4,fiount of time thinking about Our next 
:al eel-taking in new influences-, the 

w months . after that putting our 
into practice in arrecording studio, 

little while promoting ',the finished 
album; anda rather longer'period touring 
around the UK and Europe, where we 
have quité a fdllowing, 

'Then we, get back to thinking and 
planning agàin, and that's just the stage 
we haven't -reached yet, which is why 
neither of us really know, what form 
OMD's next musical output is going- to 
take. 
'We definitely took our blinkers off this 

year, but as for what 'next •year might 
hold, I really couldn't-

Dan Goldstein 

• 
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THE CHOICE IS YOURS! 
Whether you want conventional acoustic drum sounds.... 

Electronic Percussion Sounds...or todays exciting Synthesized Drum Sounds. 
The New Klone Dual gives you them all...but at an affordable price £299 

The Klone Dual Percussion Synthesizer is a versatile and comprehensive percussion system, featuring two separate 
monophonic synthesizers, specially designed for percussive sound generation. Each pad or drum has a separate voltage 
controlled oscillator. and Multi-Mode filter section, with balance and level controls. The VCO section has tuning, and up or 
down pitch bend controls as well as shared decay time control. The filter section has frequency, resonance, and up or down 
sweep control. Together with swachable mode selector for VCO only, Impulse, Low Pass, Band Pass, High Pass or Phased 
Filter. For additional sound vanaticn, channel two has a comprehensive modulation section with low frequency oscillator. This 
has VCO. VCF and VGA routings, and also allows VCO self modulation. The touch sensitive pads are made of tough ABS 
Plastic, and have Rubber playing surfaces for realistic ' Stick Bounce'. Heavy duty hardware features separate multi-angle 

boom arms with quick lock levers, and memory lock clamp for maximum rigidity and adjustment. The Klone Dual can be 
triggered from any Rhythm Unit, or Synthesizer with a trigger output socket, there are separate line ouput/input sockets as well 
as Stereo headphore socket. A set of overlay cards is also included, giving sample settings, and the system comes complete 

with leads and fibre carrying case. 

Manufactured in England by: Honky-Tonk Music, 300/302 London Road, Hadleigh, Essex, England. 
Trade enquiries: Honky-Tonk Marketing (0702) 553647 
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THE "T" STANDS FOR TOUCH. 
The new, fully programmable, eight voice 

Prophet-T8 is the most responsive touch-sensitive 
synthesizer available. 

The difference begins with the new, extended 76 
note (A-C) keyboard itself. Using precisely balanced, 
individually weighted wooden keys, the Prophet-T8 
keyboard suggests the 
feel of a finely crafted 
acoustic piano while 
retaining the benefits 
and advantages of a 
traditional synthesizer 
keyboard. It's the most 
appropriate keyboard 
ever designed for 
controlling a synthesizing instrument. Highly dynamic 
optical devices sense velocity in two ways: as keys 
are struck and as they are released. Unlike all 
mechanical switches these specially designed optical 
sensors never affect the action, fall out of adjustment 
or need cleaning. 

Pressure sensitivity is standard on the Prophet-
T8. Each key has its own independent pressure 
sensor which lets you modify the note according to six 
parameters: pitch, pulse width, loudness, LFO level, 
LFO rate, and filtering. When more than one key is 

Exclusive electro-optical sensors respond to every nuance of your playing technique. 

depressed, the resulting modulation is individually 
articulated, not monophonically averaged. 

The Prophet-T8 offers a choice of four keyboard 
modes: single, double, 
unison or split. In 
double mode, different 
program patches are 
layered on top of each 
other so that two 
sounds are triggered 
by each key. The split 
mode lets you play 

different sounds at different ends of the keyboard. 
This highly dynamic and precise keyboard is only 
part of the Prophet-T8 story. 

We Listen to Musicians. 

bEQUErlriaL 
I CRCUin inc 

For mare adarmattan contact: Sequential Circuits Europt. Nt.tterhodswet: 11c. 
3641 RP Mijdrecht. Netherlands. • 



SCI Modci 61 
Sequcnccr 

Sequential Circuits' Model 64 is one of the first MIDI-compatible sequen-
cers to link directly to a home computer, in this case the popular 
Commodore 64. David Ellis recently took a sample home for review and 
here reports his findings, beginning with a hardware rundown. 

sLQUI NI ( At CIRCUITS Ipor. 
MOL[( 64 SEQUENCER C. 1981 

SEQUENCE i NOTES REMAINING 4e ?3 

TRACKS 
RECORDED I I I 3 -1 5 6 

SELECT TRACK BY PRESSING sPACE BAR 

CHOOSE DESIRED ACTION  

AUTO CORRECT TRACK 
ERASE TRACK 
ERASE PROGRAM CHANGES 
COPY / APPEND SEQUENCE 

TRANSPOSE SEQUENCE 
PLAYBACK SEQUENCE 
EXIT SEQUENCE EDIT 

Ft 3 
F5 
FT 

RETURN 

T
he Model 64 Sequencer cartridge 
that the RRP of £ 185 (or, alternat-
ively, $ 199) buys you certainly 

stands out from the crowd, ana there's 
really a mixture of good and bad points 
in that. The Model 64 is specifically 
designed for the Commodore 64 micro 
(hereafter abbreviated to C64) or its all-
in-one travelling companion, the SX64. 
Whereas the C64 costs under £200 in 
most High Street purveyors of micro fun, 
the SX64 is much more tastefully pack-
aged, and comes complete with a built-
in 5" colour monitor, 5.25" disk drive, and 
(trendily) detachable keyboard. It'll even 
sit quite happily on top of a Prophet T8, 
assuming you can afford one after 
you've parted with £800 for the com-
puter. The other difference between the 
two Commodore stablemates concerns 
the position of the cartridge socket — the 
way and means of turning the micro into 
a more or less dedicated games 
machine, or, in this case, a multitrack, 
real-time sequencer. 
On the plain C64, the cartridge socket 

is to be found at the rear of the machine. 
The SX64, on the other hand, puts it on 
the top, partly protected by some hinged 
flaps. Now, both of these sites create 
problems for the Model 64. In the case of 
the C64, the LEDs on the top of the 
cartridge tend to be less than conspic-
iously obvious if a monitor is placed in 
the position shown in SCI's adverts. In 
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fact, anyone seeking to prove the com-
pany's advertised point that the Model 
64 Sequencer is designed for use with 
or without a monitor' may have a tough 
time deciding who's flashing at what (or 
vice versa). On the other hand, the SX64, 
sites the cartridge in the firing line for any 
inadvertent knock to sever its relation-
ship with its host. 
Anyhow, design sidetracks apart, the 

cartridge includes sockets for MIDI in 

and out, clock in, and a start/stop foot-
switch. The aforementioned LEDs (ten in 
all) give a cunning readout of status 
(record, playback, and overdub), the 
nature of the sequencer's current pre-
occupation (sequence or song), the cor-
responding number (1-9), and whether 
or not there's an ongoing interactive 
situation with a cassette recorder. 
Finally, there's a series of four DIL 
switches that allow selection of the 
number of clock pulses-per-quarter-
note from a drum machine. 

Software 
The major advantage of having soft-

ware in ROM is that the system's ready 
to do your bidding practically as soon as 
you switch on. In fact, if the software 
that's contained within the 16K ROM in 
the cartridge had to be loaded up from 
cassette every time you powered-up, 
you'd be kept waiting for minutes rather 
than a second or two. So be grateful for 
SCI's small mercies. 

Everything is menu-driven and gener-
ally well protected from user error. The 
only occasions I managed to crash the 
system were when attempting to load a 
sequencé without giving it a file name, 
which necessitated switching-off and 
starting all over again, or when using the 
Model 64 with a Roland JX3P, but more 



a moderately long polyphonic sequence 
would fill the screen many times over. 

The confusing set of resulting numbers 
can easily be clarified. A small subrou-
tine (nos. 500-550) is run by pressing ' D' 
(for Display) and strips away the 
numbers concerned with the sequence 
name, its length, and so on, arranging 
the information remaining in eight rows 
corresponding to the information required 
by each note. The sequence in Figure 2 
now looks like Figure 3. 

The third and seventh numbers in 
each column refer to the patches of the 
notes stored On the example given, 
A=69 and G sharp=68), while the fourth 
and eighth numbers are the dynamic 
values of the notes preceding. A D' 
dynamic indicates end-of-note, so each 
pitch value must occur twice, a start-up 

and a stop. The other pairs of numbers 
determine the timing of the events 
following them — the second of the pair 
refers to the beat (beginning at D') and 
the first to the fraction of that beat (if 
24ths is your chosen resolution the 
figures will start from 23 and work down 
to 0). 

In Figure 3, the first note begins at the 
start of the first beat (23 0) and ends at 
the beginning of the third (23 2); the 
second note begins halfway through the 
third beat (11 2) and ends halfway 
through the fourth (11 3). This will pro-
bably appear a bit complicated initially, 
but once you've run a few sequences 
through you should start to see the 
patterns easily. 

Pressing E' (for Edit) takes us to 300-
330, a simple routine for altering the 
numbers stored in the array. For 

example, to change Figure 3 so that the 
first note is Middle C, adopt the following 
procedure: 

Press ' E'. 
'CHANGE NUMBER'. 
Input ' B'. 
'INTO'. 
Input '60'. 
Press ' E'. 
'CHANGE NUMBER'. 
Input ' 7'. 
'INTO'. 
Input ' 60'. 
Press ' D' for display to see the alter-

ations on screen. 
Don't forget that you must always 

change two values to alter a pitch — one 
for the beginning of the note and one for 
the end. Dynamics and timing of each 
note can be altered in a similar fashion. 
Once you've edited or corrected your 

sequence to your satisfaction, pressing 
'S' (for Save) takes us to 400-460, a 
routine that erases the original file and 
puts the rew, edited one in its place. The 
SCI sequencer cartridge can then be 
reconnected, and the new sequence 
loaded as normal and then replayed. 
Once you've tried a few monophonic 

sequences, it should be possible to take 
the step up to polyphonic ones. 

Lastly, a word of warning. The infor-
mation in this program is stored as a 
series of on/off events, so that if you 
want a note to begin before the previous 
one has ended, its start-up information 
must occur before the first note's end 
information. 

Billy Cowie E&MM 

INTERFACE... 
With Your Home Computer 

For further details 
please write to: 

Zap 1.111 

Siel (UK) Ltd. 
Suffolk House, Massetts Road, Honey, Surrey RH6 7DT. 

Open the door to new musical horizons with 
the Siel Midi Computer Interface. 

Use any MIDI equipped synthesizer to 
exchange data and store information 

with your Sinclair ZX Spectrum, 
Sinclair ZX 81, Commodore CBM 64, 

Apple II or indeed any other MIDI 
equipped musical instrument via 
the Siel MIDI Computer Interface. 
A RANGE OF SOFTWARE IS 

ALSO AVAILABLE. 
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INTRODUCTION 

e hope that the reasons for MIDI's existence and some of the mysteries surrounding 
its operation are a bit clearer after the first part of this supplement, published last 
month. This month we continue with a more detailed look at the more technical 

aspects of the system, and there's also a constructional feature by Jay Chapman that not 
only describes the building of a MIDI interface for the BBC Model B computer, but also 
explains the operation of the circuitry in such a comprehensive way that it cannot fail to be 
of great educational value to those interested in the workings of computer peripherals. 
David Ellis takes us 'Inside MIDI' using various analogies to British Rail to explain an 

otherwise complicated concept in terms that most readers will be able to understand. On the 
other hand, it must be said that if the analogy was carried too far, some notes would not 
arrive at all or would turn up half a bar late! 
Also by David Ellis this month is a comprehensive look at a considerable slice of the 

available MIDI software for popular home computers, including the Commodore 64 and the 
Spectrum, and this round-up should be of particular interest to anyone who is currently 
undecided on which computer to buy. 
The BeeBMIDI interface project will be concluded over the next couple of issues, when Jay 

Chapman will be presenting a software package that'll enable the interface to be used as a 
multitrack, polyphonic sequencer with considerably greater operational capabilities than any 
commercially available alternative. 

MIDI Confusion 
When MIDI was first announced, it's probably fair to say that the lack of readily-available, 

updated and accurate information caused many people to expect far more of the system than 
was actually possible. This unfortunate state of affairs led to early disappointment when 
systems of interconnected MIDI products failed to behave as predicted, and this feeling of 
anti-climax was compounded by the sad fact that most early 'compatible' machines deviated 
from the agreed MIDI standard in a variety of ways. 
The good news however is that as of March of this year, all MIDI machines will conform to 

the same specification, though that's not to say there won't still be old machines on some 
dealers' shelves. This is not quite so serious as it might at first appear, since most 
manufacturers are offering a software update service to bring older machines into line with 
the current MIDI specification, though this will of necessity cause some inconvenience to 
the unfortunate musician. 
As we explained last month, you can only expect to make the fullest use of MIDI if all your 

machines are made by the same manufacturer, but the MIDI specification does state that a 
number of functions will be compatible on all MIDI keyboards, including the essential 
information that allows one machine to trigger the corresponding notes on another 
machine. In many cases, this information will be entirely adequate, though it's not 
inconceivable that `specmanship' will dictate the buying habits of many users. Much the 
same thing has been observed in the home computer and pocket calculater markets, where 
the machine capable of doing complex differential equations is only ever used to add up the 
grocery bill. 
One other slight problem that is coming to light is that designers of many MIDI-equipped 

instruments have forsaken conventional synchronisation facilities, meaning that many of the 
latest products can now be addressed only by the MIDI bus. This was true of the SCI 
Drumtraks, but Sequential are now providing a separate clock output in response to market 
demand. MIDI is undoubtedly a powerful aid to the musician and is likely to become more so 
in the future, but we should recognise that there is still a lot of useful non-MIDI equipment 
that is likely to be in circulation for some time, and my feeling is it would be wrong to cut 
short its life by discontinuing sync trigger facilities on new MIDI machines. 

Paul White E&MM/MIDI 
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Like it or not, MIDI looks set to become the universal synthesiser 
catch-phrase for the eighties. But why has so little effort been made to 
inform musicians of what they'll realistically be able to get out of it? 
Inside MIDI attempts to redress the balance, with what we hope are 
straightforward explanations of what MIDI is, how it works, and what 
you should be able to do with it. Educational text by David Ellis. 

M
IDI is a communications link. Baldly 
stated like that, it sounds about as 
interesting as any other bit of abstract 

computer jargon, but MIDI stands for 'Musical 
Instrument Digital interface', which implies 
that the link must be such that the lecessary 
ins and outs of hi-tech musical instruments 
and micros are efficiently communicated. 

Efficiency is a tricky thing to specify from a 

E&MM JUNE 1984 

musical point of view, but the main aim of 
MIDI is to get all the necessary information 
across to the right place in and at the right 
time. Imagine the following situation: a station 
platform full of prospective passangers, all 
seeking information on departure times and 
destinations of trains. There are two alter-
native methods of presenting this information. 
First, by having the traditionally misunder-

standable station announcer read out the list 
of destinations, letter by letter and place by 
place, of, say, the 4.40 from Paddington, over 
an equally misunderstood Tannoy system; or 
secondly, by displaying each destination in 
turn on the destination board. Clearly, the first 
approach is tantamount to useless (the train 
will probably have left before you've finally 
interpreted what was being said), whilst the 
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second stands a good chance of getting the 
message across. 

Musically, things are pretty similar. For 
instance, one way of recalling a particular 
synth patch would be to have someone read 
out the parameters for multiple VC0s, 
ADSRs, VCFs, et al. as a long stream of 
numbers, whilst you do your best to update 
the controls as and when a relevant item in 
the stream breaks through the surface of your 
consciousness. Another way would be to 
record all the parameters on a sheet and then 
read them off and change controls at your 
own speed. The second would doubtless be 
more efficient, but both are painfully slow in 
comparison to what could be achieved by 
interfacing the synth sections with a pro-
cessor and some memory, so that patch 
information can be stored in RAM and then 
retrieved at will to effect a change of voice 
immediately. 
The problem with the human approach to 

re-patching a synth is that there tend to be a 
lot of controls and a lot of parameters, and 
that tends to conflict with our rather poor 
ability when it comes to putting the right 
object in the right pigeon-hole. The micro 
control approach, on the other hand, posit-
ively delights in making sure that the right 
parameter update goes to the right module in 
the synth, and is therefore a good deal more 
efficient. In this sort of computerised envir-
onment, efficient communication of data 
needs the right sort of labelling to ensure it 
gets to the right address, and as we'll see 
shortly, this forms the fundamental basis of 
MIDI's communication skills. 

Serial y Parallel 
As the last few paragraphs have been 

putting across with all the subtlety of a wet 
fish smacked around the face, there are twc, 
basic ways of passing on information: serial 

and parallel. The point about the serial 
method is that words get chopped up into 
their constituent bits, while the parallel 
method, on the other hand, makes sure that 
the entire word is presented all at once. 
Human beings are pretty serial when they're 
speaking, but from a musical point of view, 
we're a good deal more efficient. After all, 
when we play a chord on a keyboard, we 
don't finger one note at a time in a Chico Marx 
arpeggioed fashion; instead, we play all four 
or five notes at once. That's parallelism in a 
musical context for you. 

Fortunately, computers don't really have 
any particular predilections one way or the 
other; they're quite happy to be employed to 
send out and receive information in either 
serial or parallel forms. However, both these 
alternatives need some way of connecting the 
sender with the receiver, and that invariably 
comes down to common-or-garden wires. 
Parallel input and output needs a separate 
wire to carry each part of the word that's 
being communicated (just like needing a 
number of fingers to play more than note at 
once), but because micros operate digitally, 
the talk is of ' 0' and ' 1' rather than the '0', 'X', 
'F', and so on of the railway station announ-
cer. These parts of the word are what we 
mean by ' bits'. 
Now, unlike the many lengths of words 

found in the English language, the words 
zooming around the wires in the average 
home computer and most micro-controlled 
synthesisers are all of one length — eight 
characters or bits — and it's this word of 
uniform length that's termed a ' byte'. So, par-
allel communication needs a cable contain-
ing eight wires at the very least if it's to 
accomodate the whole length of the byte-size 
chat that micros are so fond of. 

Serial input and output, on the other hand, 
adopts a more economical approach, and 
chops up the bytes into a stream of bits that, 

Figure 1. 
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after sending down the serial line, then get 
reconstituted into their original format. 
Because we're now only concerned with 
sending one bit at a time, the original eight-
lane information freeway gets reduced down 
to just a single lane. In practice, the com-
munication needs to be bidirectional, so the 
single lane for serial traffic gets doubled up, 
but it's easy to see that the end result of a 
five-pin DIN plug at either end of a serial link is 
nothing like as troublesome (or expensive) as 
the 25-way ' D' connector needed with a bi-
directional parallel link. The big problem with 
the serial approach is evident from the high-
way simile: one-lane traffic is going to be a 
damn sight slower and more frustrating than 
an eight-lane freeway if you're an important 
bit of information trying your darndest to get 
from A to Z. On top of that, there's still the 
small matter of processing the information to 
and from a bit stream at either end of the 
serial link, and that takes time, too... 

Speed 
Now, serial communications links were flit-

ting bytes around the computer industry for a 
considerable while before the music industry 
cottoned on to the possibilities of computers 
and, not surprisingly, the other side have hit 
upon their own set of standards. The one that 
may ring a few bells, even if only because it's 
often included in the wording of adverts for 
micros, printers, and so on, is 'RS232'. Like 
most standards, RS232 has a particular way 
of approaching life: in a nutshell, it likes life in 
the fast lane. Speed in the serial communi-
cations business is described as having a 
certain 'baud rate' (meaning 'x' bits/sec), 
where, very roughly, the baud rate divided by 
ten equals the number of bytes being sent per 
second. The RS232 standard operates at 
19.2kBaud, which is equivalent to a byte 
communication rate of about 2K per second. 
So, if your own particular idea of amusement 
was to send Hamlet (around 50,000 words, 
which would take up about 300K of storage 
space) from one micro on one side of a room 
to another micro on the other side via an 
RS232 link, the serial transfer would take 
around two-and-a-half minutes. Pretty quick, 
really: bet our Will would have been tickled 
pink... 
So where does the MIDI standard fit in as 

far as parallel vs. serial and speed consider-
ations are concerned? Well, there's good 
news and bad. The bad news is that the link is 
serial. The good news is that MIDI is a right 
old Speedy Gonzales, with a 31-25kBaud rate 
for both receiving and sending musical data. 

Words 

Earlier on, I said that the baud rate divided 
by ten equals the number of bytes being sent 
per second. But hang about. If the serial link is 
sending bits down the line at a certain baud 
rate, and eight bits make up a byte, surely the 
divider should be eight rather than ten? Well, 
in reality, serial communication isn't simply a 
matter of chopping up bytes in an electronic 
mincer and hoping that they get to their right 
destination. Actually, they're in desperate 
need of some help, which is where the two 
extra bits come in. 

Returning to the railway analogy, catching 
the right train would have been much easier if 
the station announcer had been able to sig-
nify in some way when a particular word 
stopped and started. For instance, if the 4.40 
from Paddington stopped at Reading, Didcot, 
and Oxford, her serial bit stream would have 
appeared as something like READING-
DIDCOTOXFORD. The last thing you or your 
micro want is having to sort out where words 
begin and end, so the conventions of serial 
data transfer insist on a couple of extra bits at 
the beginning and end of every eight-bit word 
to signify 'start' and 'stop'. If British Rail serial 
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transfer used to start a word and to stop 
it, then our long-suffering announcer would 
have had a much easier time, as she'd then 
have been able to come out with 'READING' 
,DIDCOT.OXFORD>. 
And like any other serial link, MIDI is based 

on words. What's more, these share in com-
mon with the RS232 standard a word length 
of ten bits, with the first and the last signifying 
'start' and 'stop', respectively. See Figure 1. 

Well, at first glance that all looks a bit 
frightening, but don't give up yet! First, the 
format diagram tells us that each serial word 
takes 320us to be transmitted. That follows 
directly from the 31 -25kBaud rate that MIDI 
operates at, ie. 31.25kBaud = 31 -25kbits/ 
sec = 3125 words/sec = 320us/word. Still 
clear as mud? Oh well, work it out on your 
calculator. Then, since each serial word has 
ten bits to it, the TX time of 320us/word is 
divided ten ways, giving each bit a duration of 
32us, and that's just as true for 'start' and 
'stop' as it is for what comes in the middle. 
Note also that ' start' must be low (or '0') and 
'stop' must be high (or ' 1') for words to flow 
smoothly. 
So what's with the wadge of DO-D7 in the 

middle of the MIDI word? Well, each of these 
parts of the word constitutes a bit of data — 
eight bits in all. The numbering from 0 to 7 is a 
convention for setting the order of signi-
ficance of the bits in a word, with DO the least 
significant bit (LSB) and D7 the most signi-
ficant bit (MSB). You can see what this means 
by taking a number — 100, let's say — and then 
altering one or other of the digits. Changing 
the last digit to ' 1' changes the number to 
101, and value-wise that's not much different 
to the original number. Changing the second 
digit from ' 0' to ' 1' gives 110, which is a more 
significant change, and, obviously, doing the 
same with the first digit is even more signi-
ficant still. Apologies for the return to kinder-
garten, but it's worth making the point. 
Where those bits eventually go in the syn-

thesiser or computer that's involved in the 
MIDI link is a 64,000 dollar question that we'll 
get to later on, but we've also yet to consider 
how the serial bit stream gets converted into a 
suitable state for consumption at either end of 
the chain: this is where the hardware side of 
MIDI comes into play. 

In fact, everything is taken care of by a 
special chip called an Asynchronous Com-
munications Intrerface Adaptor, which turns 
data into serial words, and vice versa. When 
the micro or synth wants to transmit a byte of 
data, it makes its wishes known at the 'trans-
mit' part of the ACIA. The chip then produces 
the requisite serial word, complete with 'stop' 

dentally treated to a dose of the National Grid. 
Not that it's occurred to me that a DIN socket 
is where the mains goes, but, then again, 
there are some right wallies around. . . 

All in all, then, Sequential Circuits seem to 
have done a pretty fair job on the hardware 
side of the interface, though that doesn't 
mean to say you can afford to push your luck 
with the nice new MIDI synth you've just 
acquired. Remember also that as far as the 
micro side of the serial link is concerned, SCI 
haven't yet managed to get the necessary 
bods around the table to accept their stan-
dard. Come to that, not even all the synth 
manufacturers are going along with SCI 
(CBS/Fender being the main thorn in SCI's 
flesh), so it's hard to see micro manufacturers 
adopting MIDI with anything like equanimity, 
which is a pity. 

So, unless the name on your new micro is 
Yamaha (the excellent new CX5, for instance), 
you'll have to add on extra hardware to do the 
other half of the interfacing job. 

Fortunately, there are plenty of options in 
this direction. If you want something ready-
built, there's the growing marketplace dis-
cussed in our MIDI and the Micro section later 
on, while for DIY fanatics, there'll soon be 
E&MM hardware designs for the Spectrum 
and BBC Model B home micros. Happy 
interfacing! 

Destinations 
Returning to our harrassed station announ-

cer, let's suppose she had to announce the 
destinations of three different trains waiting at 
platforms 1, 2 and 3, as in Fig 3. 

Well, if everything was working tickety-boo, 
those are the destinations that'd go up on the 
indicator boards. But let's suppose there's a 
panic on in the control room (the station cat's 
threatening to jump onto the tracks, for in-
stance). Given that, it'd hardly be surprising if 
the announcer mixed up the routing of the 
destinations to be platforms, as in Figure 4. 

What's happened, of course, is that the six 
crucial words intended for transmission to the 
waiting public on the platforms have done a 
bunk and gone off in the wrong direction. Not 
a happy state of affairs. The point is that those 
words would normally have a marker attached 
to them, so that when the instructions were 
sent off down the cable to the indicator 
boards on the different platforms, the markers 
would make sure that the destinations cliked 
with the boards they were intended for. In 
fact, if we were able to peer into the station 
announcer's serial bit stream, it should have 
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and 'start' bits, ready for sending down the 
line. When that word reaches the ACIA at the 
receive end, the chip automatically converts 
the word back into the original byte of data, 
whipping off the 'start' and 'stop' bits in the 
process. See Figure 2. 

This hardware is built into every synth that 
comes ready-equipped with the MIDI, but 
there are also a few additional bits and pieces 
built into the interface. First, some dividing 
circuitry to convert the micro's clock into a 
pulse that'll give the required TX/FIX rate of 
31.25kHz; and second, a device called an 
opto-isolator, that's inserted into the path of 
the incoming bit stream in order to prevent 
ground loops from rodgering the data, or the 
rather expensive ACIA chip from being acci-
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gone something as follows: 
1,«READING,<1 ><OXFORD.2.ROYSTON, 
2-CAMBRIDGE.3><LEEDS.3,«GLASGOW, 

What's happening here is that each word is 
prefaced with a tag to ensure that the right 
word goes to the right platform. If you'll 
pardon the analogy, that's precisely what 
happens with MIDI communications; like the 
average train passenger, MIDI banks on 
knowing where it's heading. 

Channels and Notes 
OK, let's switch tracks to the nitty-gritty of 

musical exchanges via MIDI. We're going to 
start off by considering the simplest and most 
essential side of musical life — notes. For the 
sake of argument, let's assume we've got 

nù 
three MIDI monophonic keyboards capable of 
velocity-sensing both on attack and release 
(an entirely theoretical beast, in fact!), to 
which we want to communicate the necessary 
info for the simple triads in Figure 5. 

Figure 5. 

To make things more interesting, we'll give 
each part of the chord to a different synth 
programmed with a different voice — a Moog-
type bass on the bottom, slapped bass in the 
middle, and a cello on top, for instance. The 
MIDI words required for this reasonably sim-
ple task come under the heading of Channel 
Data, and for each note event going to a 
particular keyboard, there are actually three 
words involved. First, there's a word that 
defines the nature of the command and to 
which piece of MIDI equipment it's directed; 
second, there's the note value itself; and 
third, the attack velocity of that note. So, 
starting with the inverted B major chord, the 
words that'd be transmitted are illustrated in 
Figure 6(a). 
There's quite a lot that's noteworthy in this 

example. First, the verbal words of the 
announcer have been replaced by the num-
eric words of binary code. After all, there's 
nothing like honest-to-goodness numbers to 
avoid confusion and get the message across. 
Secondly, each word is still enclosed by 
'start' and 'stop' signals, making up the 10-bit 
package that whizzes down the MIDI line 
every 320us. Taking a closer look at the first 
group of words aimed at producing a B on the 
cello-patched synth, we've got the para-
meters in Fig 8(a) to play around with. 

Now, it's the first word (' 1001 nnnn') that's 
responsible for making sure there aren't any 
cock-ups on the routing front, and is known in 
MIDI parlance as the Status Byte. Make sure 
that's engraved on your cranium, because 
these tend to crop up with monotonous 
regularity! Such crucially important bytes 
need to be distinguished from their plain old 
data counterparts, and the way the MIDI 
communication protocol goes about this is by 
setting the MSB to ' 1' for a status byte and ' 0' 
for a data byte. So, by coming first in the MIDI 
data stream, status bytes make sure that the 
right command ('note on', in this case) gets 
directed to the right piece of MIDI equipment, 
and then the subseqsuent data bytes deter-
mine how that command is interpreted. 
Let's continue from where we left off with a 
few more words (Figure 6(b)). 

This introduces the next command in our 
whistle-stop tour through the MIDI protocol — 
that for switching notes off — and the para-
meters are shown in Figure 8(b). 

Touche Change and 
Mode 

Next in the line-up of musical exchanges is 
that delicious bit of icing on the cake — after 
touch. The MIDI protocol includes two vari-
eties of this: first, one that's note specific; and 
second, one that affects all the notes that are 
still on in a given channel. So, whereas the 
first enables subtle balancing acts in a held 
chord, the second treats all the notes equally. 
Their MIDI phrases are illustrated in Figures 
8(c) and (d). 
Now, touch is all very well if you're into 

physical contact and that sort of thing, but 
most of us hae been weaned on bending 
control wheels, and fortunately MIDI provides 
plenty of potential in this direction, as illus-
trated in Figure 8(e). 

128 theoretical controls, each with 128 
theoretical values, seems like an awful lot to 
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swallow, but in fact it's nothing like as com-
plicated as that — they're just options avail-
able to the manufacturer of a MIDI instrument, 
and far fewer are used in practice. For in-
stance, the SCI SixTrak makes use of just 37 
controls, of which nine simply toggle some-
thing on or off and the rest actually make 
some sort of graded change in the direction of 
coarse and fine VCO frequencies, filter cut-
offs, and the host of other parameters deeply 
engrained in each and every synthesist's 
brain. 

In addition, some of those 128 potential 
control points are kept for specific purposes 
such as Mode messages. 122 = keyboard 
control (which simply switches a synth's key-
board on (' local') or off (' remote')); 123 = all 
notes off (a command which many keyboards 
don't obey!); 124 = Omni off; 125 = Omni on 
(which results in a keyboard losing its ID and 
responding to the events on all 16 channels at 
once); 126 = Mono on/Poly off (where a 
monophonic line on one channel is played by 
the specific keyboard voice assigned to it, 
and the value of the second data byte sets 
how many monophonic channels will be 
received by a particular keyboard); and 
127 = Poly on/Mono off (where the keyboard 
responds like a normal polyphonic synth to 
the notes on its assigned channel). 
Two important points emerge from the 

'Control change' aspect of the MIDI protocol. 
First, there's ample opportunity for expanding 
the current range of control options; and 
second, there's little likelihood (since the MIDI 
standard doesn't lay down the law on this 
count) that manufacturers are going to agree 
on which control is given which address. So, 
if you've plans to equate real-time changes in 
cutoff frequency on a Prophet T8 with the 
decaying modulation index of a DX7, and all 
from a non-specific sequencer running on the 
Spectrum, best of British luck! 

So, continuing with the other two chords 
(Figure 6 (c)) and after a quarter-note's dur-
ation (Figure 6(d)), we move on to the end of 
the piece (Figures 6 (e and 1)). 
OK, that's a fairly simplistic example, but it 

goes to show how you can make dynamics 
work for you with MIDI — in this case, moving 
the cello line up in level against a diminuendo 
in the other two parts. The other point is that, 
by requiring both 'note on' and 'note off' 
commands, the protocol makes nuances of 
articulation quite straightforward. For in-
stance, a staccato passage of quavers could 
be achieved by sending the 'note off' com-
mand after just a semiquaver duration and 
then leaving a gap of a further semiquaver 
before sending the 'note on' command for the 
next note in the sequence. Just like what's 
been going on for donkey's years in the way 
of 'gap time' on MC4s and the like. 
On the other hand, if you want a legato, 

where one note replaces another without any 
intervening gap, it's clear that having to 
switch a note off before switching the next 
one on isn't going to be quite like the real 
thing. Fortunately, there is a way of getting a 
legato out of the MIDI protocol, but this 
involves going into a special mode of oper-
ation aimed more specifically at monophonic 
lines (and therefore called ' Mono' mode). The 
point about this mode is that it allows a note 
value to be changed without obliging you (or, 
more likely, the equipment) to send 'note off' 
commands — legato, in other words. We'll 
come back to the various MIDI modes shortly. 

IDs 
Having spent some time talking about the 

MIDI words needed to send playing instruc-
tions, we've still got to address (and I use that 
word with purpose) ourselves to the problem 
of making sure that the notes we've tagged 
with a status byte actually get to the synth 
they're intended for. Without that, it's a bit like 
getting off a train to meet someone you've 
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never met before. The solution is to make 
sure that the person you're meeting is clearly 
identifiable from the crowd — a prior instruc-
tion to wear a red carnation, for instance. 

MIDI does much the same by insisting that 
all the equipment on the receiving end of a 
MIDI transmission should have their own 
identification codes. Thus, a DX7 could be 
assigned the Channel 1 ID code, a SixTrak 
Channel 2, and a Poly 800 Channel 3. A ' 144' 
status byte zooming down the MIDI pipeline 
would then automatically get routed to the 
DX7 and effect a 'note on'; a ' 145' would go 
to the SixTrak, and a ' 146' to the Poly 800. 
I've chosen those three keyboards wisely, 
because they and the DX9 are the only 
keyboards available at the moment that allow 
the user to set the MIDI channel ID himself. 
The majority of the others are preset to 
Channel 1, a point that makes them incom-
patible (though not, of course, unusable) with 
sequencing software that allows individual 
tracks to be assigned to particular MIDI chan-
nels and, therefore, played with different 
voice programs (see Figure 7). 
Now, the daisy-chained example in the 

illustration isn't quite as straightforward as 
you'd imagine. For some reason or other, SCI 
saw not to equip the SixTrak with a MIDI 
Thru socket, so the Poly 800 isn't going to get 
its slice of action from that source (the same's 
also true of the Poly 800, as it happens). 
Instead, you're obliged to use one of the extra 
MIDI Outs on the computer interface (assum-
ing there is more than one — again, SCI make 
life difficult by providing only one on their 
Commodore 64 sequencer) for this purpose. 
Or, failing that, there's always Roland's MM4 
box of tricks to turn one MIDI Out into four 
MIDI Thrus. 

Bending and 
Programs 

Finally, to cap the essentially musical side 
of MIDI relations, there are two more phrases 
to be encountered, one for pitch bending and 
the other for voice program changes. (Figures 
8(f) and (g). 

By now, you should be getting the gist of 
the MIDI language, but take your time; savour 
those words and bounce them around until 

status and data bytes gel into a nice, ordered 
queue. Because that really is the whole point 
— those bytes are being squirted down the 
MIDI pipeline like some endless tube.of tooth-
paste with different flavour stripes for each of 
the 16 channels, and the whole success of 
their mission depends on everything going off 
in the right direction. 

Well, that's not 100% true. Sometimes you 
might feel like mixing all the stripes up and 
consuming a nice, homogeneous whole — like 
putting all 16 MIDI channels in a food pro-
cessor and dishing out a portion to each 
open-mouthed synth — and that's what the 
Omni mode is there for. Any item of equip-
ment that's given the OK to go into Omni 
mode will then take in and digest note on/ 
note off events sent in all 16 channels: just the 
thing if you want to parallel one keyboard with 
another and get a super-thick sound. 
On the other hand, if you want your com-

puter to control lots of synth voices with 
rather more in the way of individuality, then 
the Mono or Poly modes are where you 
should be heading. Poly is ideal for the sort of 
situation where you've a number of poly-
phonic parts that you'd like played by differ-
ent synths (as in Figure 7, for instance). In 
contrast, Mono is ideal for those musicians of 
a more finickety bent who are after individual 
lines on individual channels being sent off to 
their own special voices. 

System 
How about the other side to MIDI's char-

acter — the System data? Well, there are really 
three sides to the system coin, namely Sys-
tem Exclusive, System Common, and System 
Real Time. System Exclusive is what you hear 
muttered about most of the time by the big 
manufacturers, as this provides the means of 
a more direct lifeline to the insides of MIDI 
equipment. For instance, on the SixTrak, SCI 
use this for loading and dumping stack and 
program data. There's also a particular Sys-
tem Exclusive instruction available which 
enables a MIDI transmitter (a computer, for 
instance) to actually switch the SixTrak to a 
particular ID channel, thereby freeing the 
musician from that irksome responsibility. 

So, if every manufacturer followed suit, you 
might in the future be able to enter your parts 
into the micro, assign them to particular 

<144',' 9 BO> 

4th octave B to 
channel 1 with 
mf attack 

Figure 6(a). 
<145 <54><B0> < 146><51><B0> 

4th octave F sharp 
to channel 2 with 
mf attack 

4th octave D sharp 
to channel 3 with 
mf attack 

<128><59><B0> 

Channel 1 B off 
with mf release 

<129><54><64: 

Channel 2 F sharp 
off with mp release 

<130><51><64> 
Figure 6(b). 

Channel 3 D sharp 
off with mp release 

<144><59><92: 

4th octave B to 
channel 1 with 
f attack 

<145><56><64> 

4th octave G sharp 
to channel 2 with 
mp attack 

<146><51><64> 
Figure 6( 

4th octave D sharp 
to channel 3 with 
mp attack 

<128><59><92> 

Channel 1 B off 
with f release 

<129><56><48> 

Channel 2 G sharp 
off with p release 

Figure 6(d) 
<130><-51><48> 

Channel 3 D sharp 
off with p release 

Figure 6(e). 

<146><51><48> <144><59><108> 

4th octave B to 
channel 1 with 
ff attack 

<145><54><413> 

4th octave F sharp 
to channel 2 with 
p attack 

4th octave D sharp 
to channel 3 with 
p attack 

<144><59><108> 

Channel 1 B off 
with ff release 

<145><54><32> 

Channel 2 F sharp 
off with pp release 

<146><51><32> 
Figure 6(1). 
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Figure 8(a). 

channels, and then enter the type of keyboard 
you want to play them. The micro would then 
recognise the keyboard and automatically 
instruct it to switch to the relevant ID channel. 
No longer would you be forced to search 
through the instruction manual to find out 
how to change IDs, or, horror of horrors, 
realise that you're stuck with the manufac-
turer's pre-assignment of IDs. Until then, 
though, we're obliged to wait patiently for 
manufacturers to release their System Ex-
clusive data (though that for the DX7 and 
SixTrak is already available) in order to see 
what surprises Of any) they've got in store. 

Finally, System Common and System Real 
Time are really for the live musician. The 
former includes such commands as Song 
Position (meaning measure number), Song 
Select, and Tune Request. System Real Time, 
on the other hand, is pretty important, as its' 
data bytes provide the wherewithal for keep-
ing things in sync with a 24-pulse-per-
quarter-note clock. 

Conclusions 
So, after all these words, we're still left with 

the major question of what MIDI will do for the 
average musician. 

If you're using MIDI simply as a means of 
syncing a keyboard with a drum machine and 
playing a couple of keyboards in parallel, 
you're likely to benefit greatly. MIDI is well 
suited to that purpose — provided, of course, 
that the manufacturers can get together to 
agree on what basic information should be 
sent and received. Moreover, once you get 

down to using the MIDI as a pipeline for the 
rather more ambitious and complex instruc-
tions encountered in a multitracked piece, put 
together with the assistance of some soft-
ware running on a MIDI-equipped micro, the 
window opens to an exciting future of multi-
timbral arrangements. However, that's not 
without some problems of inception. 

For starters, New England Digital, Ober-
heim, and CBS/Fender weren't out of order 
when they criticised the slowness of MIDI — 
note events do take a finite time to get to 
where they're being directed. Try a simple bit 
of maths with the 320us that it takes to send 
each word of the phrase to switch a note on 
or off. Three words = 960us, or about 1ms. 
Switch on eight notes at once, and that takes 
8ms. Not too bad, but remember that's with-
out adding on the frills and fancies of after 
touch, pitch bending program changes, or 

whatever. 

In fact, there also appears to be a measure 
of unwanted delay creeping into the proceed-
ings even when a relatively small number of 
note events are being sent between key-
boards in a daisy-chain situation. For ins-
tance, one experiment I've tried involved a 
SixTrak transmitting via two DX9s to a DX7. 
Since Yamaha's keyboards sensibly incor-
porate MIDI Thru, and since MIDI Thru is 
claimed to be a carbon-copy of what's pre-
sented to the keyboard at MIDI In, you'd 
expect a straight-down-the-line transmission 
from the SixTrak to the DX7. But far from it. To 
be fair, all the notes were there, but there was 
a quite noticeable delay between what was 
played on the SixTrak and what emanated 
from the DX7. Worrying. So, why do Yamaha 
keyboards add a delay factor between MIDI In 
and MIDI Thru? Confusing, isn't it? 

But let's not carp too much at this stage. 
MIDI is still young and innocent and just 
waiting to be taught a trick or two. Personally, 
I think most of that's going to emerge once 
people start using computers in a big way 
with MIDI. There's no doubt that the MIDI 
language provides enough finesse to make 
some very interesting and powerful musical 
statements, but it has to be used intelligently 
— and that's where you come in! 

Note on event 13 bytes) = 1001 nnnn okie kkkk • Ovvv vvvv 

Binary value of eFample 1001 0000 

Numeric value of example 144 

0011 1011 
59 

0101 0000 
BO 

meaning: ' Play a 4th octave B on channel 1 with an attack velocity of Kr'. 

where nnnn = channel code ( 0-15), corresponding to channel number ( 1-16). 

11,1 11.11 = Fey number (0-127), whore middle C is 60 and steps are 

in semitones. 

yyv yFy. = attack velocity 10-127), where ppp = 1 and 444 = 127. 

Note off event 13 bytes) = 1000 nnnn OVil 1111 . Ovvv vvvv 

Binary value of example 1000 0000 0011 1011 0101 0000 
Numeric value of example 129 59 BO 

meaning: "Stop the 4th octave B on channel 1 with a release rate of 80". 

where nnnn = channel code ( as for note on'). 

kkk kkk) = Vey number ( as for note on'). 

Figure 8(b). 

vvv vvvv = release velocity ( 0-127), where ppp = 1 and 444 . 127. 

ley after touch bytes) = 1010 nnnn Ol.t) kill a Ovvv vvvv 

binary value of e,ample 1010 0000 0011 1011 0111 1111 
Numeric value of eiample 160 59 127 

meaning: "Add after touch of 127 to the 4th octave B on channel 1". 

where noon = channel code ( as for note events). 

41k 1(11) = Vey number ( as for note events). 

vvv vvvv = ley after touch value ( 0-127). 

Figure 8(c). 

Channel after touch (2 bytes) = 1101 nnnn + Ovvv vvvv 

Binary value of .. ample 
Numeric value of example 

1101 0011 0111 1111 
208 127 

meaning: " Add after touch of 127 to all the notes on channel 4". 

where nnnn = channel code ( as before). 

channel after touch value ( 0-127). 

Figure 8(d). 

Figure 8(e). 
Control change ( 3 bytes) . 1011 nnnn + Occc cccc Ovvv vvv', 

Binary value of e,ample 1011 0001 + 0000 0000 + 0010 0000 
Numeric value of e,ample 177 0 64 

meaning: "Change setting of modulation wheel to 64 on channel 2". 

where nnnn . channel code (as before). 

ccc cccc = address of control change ( 0-127), where " 0 is usually 

the modulation wheel. 

vvv vvvv . value of control charge ( 0-127). 

Pitch bending ( 3 bytes) = 1110 nnnn Ovvv vvvv • ( wed vvvy 

Binary value of example 1110 0011 
Numeric value of example 224 

0111 1111 
127 

meaning: " Pitch bend on channel 4 with a value of 127". 

where nnnn = channel code ( as before). 

0000 0000 
o 

Figure 8(f). 

vvv vvvv = bend .. alue, where the two data bytes together maie up , 

14-bit value 10-16,387.»).  

Program change 12 bytes) = 1100 nnnn + Oppp Popp 

Binary value of example 1100 0010 0101 1011 
Numeric value of e,fmple 194 91 

meaning: "Change program to 91 on channel 3" 

where nnnn = channel code ( as before). 

Figure 8(g). 

David Ellis E&MM/MIDI 
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ppp pcpp = program number ( 0-127). 
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MIDI and the Micro 
Ever since MIDI first appeared, researchers the world over have been 
developing means of using it to link electronic musical instruments 
with home micros. Some of the fruits of their research are now begin-
ning to manifest themselves in the form of MIDI-equipped hardware 
interfaces and the software to go with them. David Ellis rounds up 
what's been announced so far. 

T
he problem facing MIDI's incursion into 
the hallowed territory of a computer's 
motherboard is that, as a pipeline 

aimed specifically at musical functions, it's a 
lot more than just a means for the serial 
transmission of data. 
The fact that MIDI also lays down a precise 

protocol as to the ways and means of com-
munication between synthesisers and their 
controllers means that the standard is also 
laying down the law on something as fun-
damental as a programming language — the 
difference being that MIDI concerns itself 
exclusively with musical exchanges. Unfor-
tunately, this doesn't fit in too well with the 
track record for programming languages in 
the micro industry, where idiosyncratic vari-
ations on a BASIC theme are par for the 
course, though invariably mutually incom-
patible — a state of affairs that would be 
anathema to MIDI and the musicians using it. 
The way MIDI gets around this potential 

personality crisis is to make provision for 
System Exclusive data, so that a manufac-
turer can address his own synthesiser spec-
ifically without actually breaking the general 
MIDI rules. However, before we get to the 
niceties of direct programming of DX7s and 
the like, there's still a rough patch to be got 
over whilst different manufacturers ensure 
that they're all interpreting the MIDI protocol 
to the letter. 

This, of course, is where the consumer can 
step in by making sure that the manufacturer 
is made aware of his shortcomings. The 
microcomputer industry is notoriously intol-
erant of bugs and glitches, and there's no 
reason why the music industry shouldn't be 
made just as accountable. The best way to 
view the next year's development of MIDI is to 
be really critical of it: if you encounter prob-
lems using any combination of MIDI key-
boards, software, or micro interfaces, let us 
know and we'll pass your comments on to 
the respective manufacturers. 

Options 
Remember that adding on a micro to a 

synthesiser via MIDI should mean that 
ooptions open up rather than close down. If a 
real-time MIDI sequencer program from one 
firm doesn't quite meet your requirements, 
you shouldn't have any problem finding an 
alternative that does, and still lets you use the 
same synth. Above all, linking a micro into the 
system should give you access to all the 
processing, display, and input/output options 
that computer enthusiasts have come to ex-
pect as a matter of course. If you pass by a 
shop selling word processing software, pop in 
and try to envisage doing the same sorts of 
operations on musical data — MIDI and a 
decent micro should be quite capable of 
giving you the step-time sequencer to top 
them all. 
Moving down a peg or two, it's clear that a 

common format for encoding music and pro-
gramming its synthesis could mean as much 
to the entertainments industry as it will to the 
professional musician. Indeed, it might even 
be seen as a natural progression to the manic 
automatism nightmare of the portable key-
board. If a manufacturer has added so much 
in the way of auto-play facilities that a key-
board virtually plays itself, the obvious next 
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step is to let it do precisely that, courtesy of a 
MIDI-encoded score, and then add program-
ming features that allow the user to interact 
with the performance to alter, say, instru-
ments and their orchestration, timing or 
rhythm, or even the notes themselves. Well, at 
least the keyboard would then be playing 
from a real musical score instead of some 
R&D engineer's algorithmic conception of 
harmonic structure burned into EPROMs... 

In fact, some Japanese companies are 
clearly doing a lot of crystal ball-gazing in this 
direction, and the activities of Rittor Music 
seem certain to cause a good deal of inscru-
table head-banging. Aside from their activities 
in the publishing field (eg. the American mag-
azines, Keyboard and Guitar), they're also a 
publishing house for sheet music, which un-
doubtedly gives them a fair degree of clout 
when it comes to implementing MIDI-
encoded music for the masses and their 
micros. Whether or not this should be restric-
ted to the soul-less regurgitation of pop 
'classics', as the following Rittor selections 
suggest, is a moot point. 

Collection of Baroque Masterpieces 
The Best in Pops 
The Best of Richard Clayderman 
The Best of the Beatles 
Collection of Movie Music Masterpieces 
The Best in Japanese New Music 

Let's hope that the implementation of MIDI-
encoded music doesn't pander to the lowest 
common denominator so long as it's capable 
of being one of the brightest hopes for the 
micro industry in usurping the position of 
Manic Miner and the like at the top of the 
micro applications ladder. One micro mag-
azine recently came out with the comment 
that 'the adventure game is the most creative 
thing that can be done on a home computer'. 
Like any musician who's made the move to 
the micros, I'd strongly contest that, and I'm 
sure that MIDI will provide the necessary 
ammunition! 
One point to bear in mind when looking at 

MIDI software is that the price of the micro 
has absolutely no bearing on the musical 
potential of the software. Unfortunately, many 
musicians have become conditioned to ex-
pect that a 6000-note sequencer with step-
time programming is going to cost well in 
excess of £1000 — the Roland MC4, for 
instance. Well, all that changes totally once 
you start using a micro with MIDI. A 48K 
Spectrum should be just as capable of 
accurately controlling four synthesiser voices 
via MIDI as an MC4 and its CVs. Indeed, the 
insides of the two machines are all but the 
same apart from fine print detail (Z80, 4BK 
RAM, etc.). The big difference, of course, is 
the 15:1 ratio in cost, and that's because the 
Spectrum has sold a million whereas the MC4 
only trickles in by the hundred. 

In fact, the MC4 is nothing more than a 
standard eight- bit micro with some additional 
CV-producing circuitry, though without either 
a proper QWERTY keyboard or a video inter-
face for a TV or monitor. The same is also true 
of the first stand-alone MIDI sequencer, the 
Roland MSQ700. So, if value for money is of 
prime concern, the conclusion is obvious: go 
for the package that adds on any manufac-

turer's MIDI software and hardware to a 
standard micro like the Spectrum or Com-
modore 64, rather than the hard-wired 
approach that obliges you to limit your diet to 
a pre-programmed menu of rather fixed MIDI 
options. 

THE LIST 
What follows is a list of all the MIDI software 

that has made it into E&MM's collective 
consciousness in one way or another. Please 
remember that many of them are sight-
unseen, so, as they say in the small print, no 
responsibilities can be taken for injury to man 
or machine... 

Sinclair 
Spectrum 
The major drawbacks to the Spectrum are 

its dreadful keyboard and the idiosyncratic 
approach of using schizophrenic split-fun-
ction keys for programming. It's beyond me 
that Sinclair afficionados swear by the latter, 
but I guess you can't teach an old dog new 
tricks. Anyway, aside from all that nonsense, 
the Spectrum is undeniably good value, has 

plenty of memory, uses a good BASIC, and its 
graphics are eminently pleasurable if you take 
the trouble to machine code them. In addit-
ion, the advent of the Microdrive makes 
storage and retrieval of note files a good deal 
less painful than the previous wearisome 
cassette. 

Upstream 
Upstream's MIDI offering seems to be the 

first totally UK-grown product, which makes 
for welcome news in these days of balance of 
payments deficits. The Spectrum interface 
itself includes both a trigger output for drum 
syncing and a MIDI Thru socket. Software is 
provided on cassette and provides 3500-
note real-time or step-time entry on up to six 
tracks, with the options of a graphics display 
of dots and staves plus full editing facilities. 
Other software under development by Up-
stream includes a DX7 sound programmer, 
and the Spectrum interface includes the fac-
ility for adding this as a retro-fit. The com-
bination of hardware and software is currently 
retailing for £179. However, to coincide with 
this MIDI supplement, it's available at the 
special offer price of £ 139 from Upstream, 49 
Bransgrove Road, Edgware, Middlesex HA8 
6HW. 

Heart 
Heart's ARTEC interface and software 

looks to be one of the more advanced MIDI 
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products appearing on the market, in that it 
goes a few stages further than just having a 
single MIDI bus. However, probably because 
of this, release of the system has been held 
up somewhat. AnyhoW,the basic plan of 
action is a 16-channel sequencer that works 
in both real-time and step-time, with timing 
resolution down to 64ths, a display of scores 
three staves at a time, lots of editing facilities, 
the option of ' arbitrarily planked repetition 
signs', and also the ability to print out parts or 
full scores. Well, that's what we're told in 
advance of its actual appearance. 
Where ARTEC makes a great deal of sense 

(and what should make it worth waiting for) is 
in the outputs department, since not only 
does it have a couple of MIDI buses (two 
lanes of traffic being faster than one), an 
analogue I/O sync-to-tape, and a couple of 
trigger outputs in the basic version, but 
there'll also be an additional analogue inter-
face for providing eight channels of CVs and 
gates, and a two-channel eight- bit parallel 
interface that gets to the parts of a synth that 
others can't — the memory map of the CPU. 

Precisely in what form ARTEC is going to 
appear is uncertain at present, as the original 
idea of a plexiglass box housing the interface 
plus a lot of extra stand-alone processing 
power (the idea being to make ARTEC a unit 
that can run under its own steam away from 
the Spectrum home-base — rather like the 
MPC Percussion Computer and its link with 
the ZX81) is being re-thought. So, bearing 
that in mind, the originally quoted price of DM 
1680 (around £420) may be a little off the 
mark. For more information and an antici-
pated release date, try contacting Heart at 47 
Chemnitzer Str., D-4000 Dusseldorf, West 
Germany (Tel: 0211-273605), or their pros-
pective UK agents, Ultra Design, 408 Rich-
mond Road, Kingston-upon-Thames, Surrey 
KT2 5PU (Tel: 01-549 9310). 

XRI Systems 
Another indication that the British software 

industry is eagerly taking MIDI under its wing 
is suggested by XRI Systems' Micon MIDI 
Controller for the Spectrum. Software pro-
vides both real-time (with a typical capacity of 
8000 notes) and step-time (eight tracks, each 
with 3000 events) options, extensive editing 
possibilities — including a display of entered 
notes — plus repeat and track merging facil-
ities. The hardware provides MIDI In, Out, 
Thru, and a trigger output. The complete 
Micon package sells for £108 and is available 
direct from XRI Systems, 10 Sunnybank 
Road, Wylde Green, Sutton Goldfield, West 
Midlands (Tel: 021-382 6048). 

Jellinghaus Music 
Systems 
The MIDI Computer Interface that JMS 

produce for the Spectrum goes under the tag 
of 'the big interface', big in this instance 
implying versatility rather than any quality that 
might tickle Mae West's fancy. The nice thing 
about this interface is that it's designed to be 
pressed into service for any 6502 or Z80 
micro provided you've got access to expan-
sion connectors, and includes a MIDI In, three 
MIDI Outs, and an external clock facility. 
Software available for the Spectrum includes 
three types of sequencers, two of which 
operate in real time (Einspiel Sequenzer and 
Live Sequenzer) and the other in a combi-
nation of real time and step time (Multitrack 
Composer). The Live Sequenzer claims 9000-
note capacity (surely the Spectrum doesn't 
have room for all those, five bytes a time?) 
and will record dynamics, pitch bend, sustain, 
after touch, and program changes, with the 
option of looping on playback. The Composer 
software, on the other hand, offers eight 
channels for note entry, with a maximum 
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capacity of 8300 notes, including velocity, 
gate length, and program changes. JMS also 
produce a DX7/9 Cassette Interface and soft-
ware that provides ' 128 new sounds for the 
DX7'. 

Outside Germany, prices are still under 
discussion, so the following country-of-origin 
prices should be taken with a pinch of silicon 
dioxide: MIDI Computer Interface — DM330 
(£90), Einspiel Sequenzer — DM90 (£25), Live 
Sequenzer — DM180 (£ 150), Multitrack Com-
poser — DM200 (£55), and DM50 (£ 14) for the 
DX7 Cassette Interface. Contrary to what was 
reported in Rumblings in E&MM April, JMS 
(formerly Music Center) products will not after 
all be distributed by Digisound. Instead, 
they're being distributed by Rosetti Ltd., 138 
Old Street, London EC1 (Tel: 01-253 7294). 
Alternatively, contact JMS themselves at 
Martener HeIlweg 40, 4600 Dortmund 70, 
West Germany (Tel: 0231-171921). 

Commodore 64 
In many ways, the Commodore 64 is a real 

gift of a micro for MIDI activities. It's cheap 
(and getting cheaper all the time), compact 
(you don't really want an IBM-sized machine 
perching precariously on top of your key-
board stack...), well-endowed with memory 
(64K, though not all of this is directly address-
able), reasonably cheerful when it comes to 
graphics (there's nothing to stop you from 
using the ' sprites' to produce music notation), 
and has a keyboard that's a good deal more 
responsive than the Spectrum's. However, 
against these plus points is the fact that 
writing your own software on it can be a pain 
because of its exceptionally deficient BASIC. 

For serious use of the 64 as a compositonaV 
performance tool, you're more or less obliged 
to use a disk drive rather than cassette for 
storage of note files. However, it has to be said 
(and moaned about) that the disk drive that 
Commodore supply for the 64 is diabolically 
slow at getting its act together. This is a pity, as 
quite a few companies seem to be directing 
their attention to this micro: perhaps some 
enterprising firm will come up with a way of 
improving this aspect of the Commodore's 
performance? There are actually a couple of 
other disk drives now available for the 64: the 
MSD SuperDrive (only available in the States so 
far, at around $350) and the Commodore 
SFD1001 (1 meg of storage for £570, but also 
needing an IEEE interfa_ge). 

Sequential Circuits 
SCI's Model 64 MIDI Sequencer provides 

over 4000-note real-time storage, multitrack 
overdubbing, some editing facilities, auto-
correction (if you want it), transposition, song 
construction from sequences, footswitch 
control, and the provision for an external 
clock input. A software extension coming 
shortly will add step-time input and full con-
trol of the SixTrak polysynth from the micro — 
including mult-timbral sequencing and 

P11111 L. 
assignment of tracks to specific MIDI chan-
nels and keyboards. The hardware plugs into 
the Commodore 64's cartridge connector and 
contains software in RPM, which means that 
the program doesn't have to be loaded up 
every time you want to use it — a particularly 
important consideration if you're using an £80 
per hour studio! In addition, the unit can be 
used without a monitor by keeping a close 
eye on the various status-indicating LEDs 
strategically sited on the top of the interface. 
The suggested retail price is £185 ($199). Fo, 
more info, contact Sequential Circuits Inc., 1 
Nijverheidsweg 11c, 3641 RP Mijdrecht. 
Netherlands (Tel: 02979-6211), or Rod 
Argent's Keyboards, 20 Denmark Street, 
London WC2 (Tel: 01-379 6690). 

Jellinghaus Music 
Systems 
JMS provide two versions of interfaces 

suitable for the Commodore 64, one speci-
fically for the 64 (the Mini Interface) and one 
general type for both 6502 and Z80 micros. 
Whereas the former has just two MIDI Outs 
and a MIDI In, the latter also provides a MIDI 
Thru and a drum sync facility. The Multitrack 
Composer software gives 9000-note storage 
onto a maximum of six tracks. Aside from 
step-time programming of pitch and duration, 
the software also makes provision for the 
specification of staccato or legato arti-
culation, dynamics, and program changes. 
JMS have also developed an intriguing 

Sound Editor program that makes use of a 
light pen to program new sounds into the DX7 
(and the poor, left-behind DX9) via the 
cassette interface. UK prices are stil being 
finalised for these products, but to give you 
some sort of guideline, JMS prices ir 
Germany are DM99 (equivalent to £27) for the 
Mini Interface, DM330 (£90) for the MIDI 
Computer Interface, DM170 (£45) for the 
Multitrack Composer, and DM (£50) for the 
DX7/9 Sound Editor. For more info on these 
products, contact either of the addresses 
given above in the Sinclair Spectrum section 

Passport Designs 
Passport's MIDI card for the Commodore 

64 comes with MIDI In/Out and drum sync 
sockets. With their MIDI/4 software, up to 16 
real-time tracks can be merged into each of 
four channels to give what they claim is 
unlimited overdubbing ability. Each track is 
said to be fully independent, with its own 
selectable MIDI channel ( 1-16), preset num-
ber (1-128), and user-definable instrument 
name. In addition to picking up pitch and 
duration for each track, the software also 
registers velocity, pitch bend, preset chan-
ges, and after touch data. Editing is limited at 
present to a punch in/out facility for correct-
ion of goofs. A drum on/off option gives real-
time control of drum machines by sending 
clock and stop/start data. Other features 
include sequence looping, real-time trans-
osition, and a click-track. The RAP for the 64 
version of the MIDI card is $195, while the 
MIDI/4 software goes for $99. For more info, 
contact Passport Designs Inc., 625 Mira-
montes Street, Half Moon Bay, CA 94019, 
USA (Tel: 415-726-0280); or Syco Systems, 
20 Conduit Place, London W2 (Tel: 01-724 
2451). 

Siel 
Siel's MIDI/Computer link includes two 

MIDI Outs, a MIDI Thru, a clock input, and the 
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Continued 
capability to control a chain of their Expander 
modules, since each can be allotted its own 
identification code. In fact, the Siel interface 
was originaly designed by German firm Music 
Center, and is now made under licence from 
Jellinghaus Music Systems. Software has yet 
to be released, but provisional details suggest 
that there'll be both real-time and step-time 
sequencers available for this micro. However, 
the MIDI/Computer link is available now and 
carries an RRP or £99. For more information, 
contact Siel UK, Suffolk House, Massetts 
Road, Horley, Surrey (Tel: 02934-76153). 

Moog Music 
Moog Music are another of those firms that 

have been showing off prototype MIDI soft-
ware at shows around the world, but so far 
little has been revealed about release dates. 
Anyhow, we do not know that they're working 
on a prototype system called The Producer 
(any votes for 'Springtime for Hitler' as one of 
the demo pieces?) that runs on the Com-
modore 64 and is capable of controlling MIDI 
synths, producing CVs for monophonic synth 
control, and towing along the odd drum 
machine or two. Moog Music are also show-

on the cake, the graphics capabilities are 
excellent. 

Electromusic 
Research 
So far, EMR are the first British (or any other 

nationality) company to bring out MIDI pro-
ducts for the BBC Micro. Their MIDI computer 
interface unit connects to the 1MHz Bus of 
the Beeb and provides MIDI In, MIDI Out, and 
an internal sync input of the five-pin DIN variety. 
EMR's first item of MIDI software goes by the 
name of MIDItrack, and, unlike most sequen-
cer programs being produced at present, 
uses step-time input only on up to six tracks, 
with a total capacity of 7500 events. Each 
track stores details of pitch, duration, dyna-
mics, and what EMR call ' style' (gate length, 
perhaps?), as well as program changes. Edit-
ing facilities are provided to optimise a music-
ian's interactions with the Beeb's QWERTY 
keyboard, and any combination of track and 
channel assignment may be selected to con-
trol up to six MIDI instruments. 
The BBC Micro interface unit retails for 

£64.95, and the MIDItrack software for £55: 
EMR are offering the two together for a 
special price of £ 109.95. For sales and further 

ing considerable enthusiasm in the direction 
of educational applications of MIDI. For more 
information, contact Moog Music Inc., 2500 
Walden Avenue, Buffalo, NY 14225, USA, or 
Moog Music, Waalhaven ZZ 48, Rotterdam 
3088 HJ, Holland. 

BBC Model B 
As micros go, the BBC is still a youngster in 

the global popularity stakes, which means 
that its potential delights have still to enter the 
frame of consciousness of most R&D depart-
ments indulging in MIDI. Time alone will 
rectify this situation, and, apart from EMR 
below, companies known to be thinking ser-
iously along the Beeb's low profile lines in-
clude Roland DG and Siel. 

Indeed, given that MIDI is a fairly labour-
intensive activity for any make of computer, 
the BBC should have a positive advantage in 
this respect, on account of its 2MHz 6502A 
(the Commodore 64 and Apple II both make 
do with a processor running at half that 
speed). On top of that, the BBC B has a 
reasonably fast disk system (in contrast to the 
Commodore 64) that's also reasonably cheap 
(in contrast to the Apple), and, to put the icing 
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information contact ex-E&MM editor Mike 
Beecher at Electromusic Research, 14 Mount 
Close, Wickford, Essex SS11 8HG (Tel: 
(03744) 67221). 

Apple Ile 
fhe Apple II only benefits MIDI appli-

cations in one major respect — namely its 
now infamous expansion connectors. That 
said, the Apple has a nice homely quality 
about it (you feel that it's never hiding any-
thing from you — a point which could never be 
said to be true with the BBC and all its *FX 
secrets) which encourages a good working 
relationship. And even if the recommended 
retail price of the Aple Ile makes you see red, 
you could always give a thought to the various 
low-cost lookalikes that are constantly 
springing up with wild abandon from Taiwan-
ese and Arabian production lines. 

Passport Designs 
As in the case of their hardware for the 

Commodore 64, the MIDI card that Passport 
produce for the Apple has MIDI In, Out, and 

drum sync. The MIDI/4 software would 
appear to have the same specs as that for the 
Commodore 64 (see above). However, Pass-
port also have a piece of MIDI software 
specifically for the Apple, namely the Poly-
writer transcription program. This transcribes 
in real-time from any MIDI keyboard onto 
screen-displayed staves. Timing resolution 
extends from whole notes to triplet 16ths, and 
up to twelve voices per stave can be accom-
odated. Extensive editing is possible from the 
QWERTY keyboard (including the addition of 
text above and below the stave), and the 
printout formats extend from single parts to 
full-blown, 40-part orchestral scores. Rec-
ommended retail prices go as follows: $195 
for the Apple MIDI card, $99 for the MIDI/4 
software, and $299 for Polywriter. 

Syntauri 
Syntauri is something of a dark horse when 

it comes to MIDI products. They've already 
done a good deal of the groundwork when it 
comes to interfacing keyboards, micros, and 
synthesisers with human beings by virtue of 
their three-year-old alphaSyntauri system, 
and they were also one of the manufacturers 
who met around the table in the early days of 
drawing up the MIDI specs. However, their 
interest seems to lie only with the Apple II, 
and the MIDI products that are expected ' in a 
few months' time' will be specifically for that 
machine. Apart from the suggestion that the 
software will be in the Metatrak format, ie. 
real-time sequencing onto 16 tracks, that's all 
they're saying at the moment. For more info 
(nearer the time perhaps?), contact Computer 
Music Studios, 62 Blenheim Crescent, 
London W11 (Tel: 01-221 0192), or Syntauri 
Corpration, 4962 El Camino Real, Suite 112, 
Los Altos, CA 94022, USA (Tel: 415-966-
1273). 

Roland DG 
The MPU401 MID Processing Unit is one of 

the first MIDI/Computer links to be produced 
by one of the Japanese giants (or, in this 
instance , their American off-shoot, Roland 
Digital Group), so there's a good deal of 
anticipation surrounding its release. The basic 
unit has the usual MIDI In, Out, and Thru, but 
also adds sync out, tape in/out, and metro-
nome out. Roland label the MPU401 as an 
'intelligent interface' because it's able to keep 
the bits streaming down the MIDI bus whilst 
the micro gets on with such housekeeping 
chores as note file saves and loads. So far, 
there's no clear indication what the software 
that goes with the MPU401 will do, but the 
metronome facility is a pretty clear indication 
that it's probably angled in the real-time 
direction. 
One encouraging move that Roland DG 

have made is to release the communications 
protocol used by the 401 so that others can 
get in on the software act. So, just because 
you bought their interace, doesn't mean 
you're obliged to buy their software too. A 
gold star for Roland DG, then. The projected 
retail price of the MPU401 is ' under $200', 
while the software is expected to go for 
'around $ 100'. For more information on 
Roland DG's MIDI products and a copy of the 
MPU401 programming specs, contact 
Roland (UK) Ltd., Great West Trading Estate, 
983 Great Weset Road, Brentford, Middlesex 
TW8 9DN (Tel: 01-568 4578), or Roland DG 
Corporation, 7200 Dominion Circle, Los 
Angeles, CA 90040, USA (Tel: 213-685-5141). 

Lulu 
This Italian firm has recently entered the 

MIDI arena with a MIDI card that plugs into 
one of the expansion connectors in the Apple 
and two items of software for the aforesaid. 
First is AMP 83, a polyphonic sequencer of 
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Roland Synths 

Juno 6 polysynth £ 525 

Juno 6o (with free case) £ 795 
Jupiter 6 £ 1199 
JX3P with PG200 £ 799 
SH 101 £ 199 
MC 202 Sequencer £ 240 
MC 40 Seq with OP 8 £ 1099 
RS 09 Strings/organ £ 275 
'3UNce lob Pc:A 
Yamaha Synths 

Dx7 with FREE case £ 1299 
with FRE case £ 849 

. K20 strings/orgar £ 525 
Ce 25 Pre-set synth £ 499 
Cs 01 Mono synth 

Korg Synths 

Poly 800 £ 545 
Poly 6 £745 

Used Synths 
Roland JP4 £ 395 
Moog Concertmate £ 149 
ARP Quartet £ 325 
Godwin Strings £ 299 
Korg 900ps synth £ 199 

Electronic Pianos 

Roland HP 30 £ 225 
Roland EP 11 £ 199 
Roland hP 60 £ 345 
Roland HP 70 £ 435 
Roland HP 300 POA 
Roland HP 400 POA 
Yamaha PF 10 with FREE 
Yamaha PF 15 with FREE 
bogar. piano £ 599 

Guitars (MA•ei eet00-E• 
Atu.à*V/1..,174x.4. 

Squier 62 Strat £ 229 
Squier ' 57 Strat £ 221 
Squier ' 52 Tele £ 196 

Squier ' 62 Jazz bass £ 221 
Squier ' 62 Pres bass £ 220 

Squier ' 57 Pres bass £ 211 
Ibanez RS 505 £ 210 
Ibanez RE 924 Bass £ 240 
Westone Concord 2 £ 120 
Westone Concord 113 £ 145 
Westone Thunder 2 Bass £ 199 
Westone Rainbow 2 £ 235 
Westone Raider with case £ 140 
Westone Prestige 250 £ 210 
Westone Session 2 with case £ 275 
Washburn Force 3 £ 145 
Washburn Force 30 £ 235 

Washburn HB 35 DL active 
Washburn Falcon £ 150 
Washburn Eagle £ 215 
Washburn Force 4 Bass £ 127 

Uashhurn Al5V ( shopsoiled) 1145 

Amplifiers 

Rolard Cube 20 £ 109 
Roland Cube 40 £ 150 
Roland Cube 40 chorus £ 17' , 

Roland Cube 60 £ 175 
Roland Cube 60 bass £ 199 
Roland Cube 60 chorus £ 205 

Roland Cube 100 £ 245 
Roland Bolt 60 £ 275 
HH mit &O £ 150 

HH Studio 60 Bass £ 199 
HH Power Baby 150W combo £ 299 

Ohm lx15 100W cab £ 99 
£749 Ohm Tramp Lead £ 69 

Ohm Bass £ 69 
Ohm Hobo 20w Comho £ 99 

case 
case £ 949 

Rhythm Units 

Boss DR 55 £ 49 
Boss DR 110 Graphic 
Korg ¡(PR 77 £ 229 
Korg 55B £289 
Hammond DPM 48 Digital 
Yamaha MR 10 £ 84 
Roland TR 909 POA 
Roland CR 5000 £ 235 
Roland CR 8000 £ 325 
Roland Drumatix £ 16 9 

ihr 
Bassline £ 18 9 
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Clarion 4 track £ 499 
Clarion Mastering £ 799 
Yamaha Mt 44 4 track £ 299 
Cutec 4 track £ 399 
Teac 244 £599 
Chaser rac1/1 echo £ 99 

semi £ 339 

Microphones 

Shure 5458 dual imp-inc Shure lead £ 69 
Shure 565D dual imp-inc Shure lead £ 76 
Audio Technica ATM 41 Lo inc lead Er,° 

moCIE ON) erOCK) 

Drums As Foe MAC, 

Premier Royale 5 drum kit inc stands 
choice of colours £ 325 

Premier Powertom 5 drum kit inc stands 
FANTASTIC buy at just £ 395 

Rogers 5 drum kit with stands £ 295 

20% off any cymbals when ordered 
with kit 

Fibreglass congas with stand £ 190 
Vooden congas with stand £ 230 

Turable wooden bongos from £ 27 

All these plus a massive range of new & 
used drums, cymbals, latin percussion, 

accessories etc in our specalist drum dept. 

VERY SPEciqL ceçERS 

Y=A7;.7leA ouRPoucE11999. 

CRS.10 M741 KA.e 99 curt PatEe s-du 

CAsto Pr so R.R.9.112sova.PatcE 4;9. 
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****************************************** 
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****************************************** 
£110 

£699 

Effectors  

Boss DM2 Delay £ 65 
Boss BF2 Flanger £ 54 

Boss CE3 Chorus stereo 
Boss CE2 Chorus Mono £ 47 

Boss DS1 Distortion £ 36 
Boss PH1R Phaser £ 45 
Boss MAI Mascot Amp £ 22 6 11-4-UnS 

Boss DR 55 Dr Rhythm £ 49 EFFecry,,Nsi«,,) 
Boss TU12 Tuner £ 32 

ALL OTHER BOSS UNITS IN STOCK INCLUDING 
PLAYBUS-HEAVY METAL-DIGITAL DELAY DD28 
DE 200-HAND CLAPPER-PERCUSSION SYNTH 

Amdek effects kits- few left really 
CHEAP 

Arion HOT WATT personal amp £ 85 
Nanyo personal amp £ 95 

PinneikeleNr; 
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£53 

MAIL oKDER CARIZtACTE 

EFFECTS.A.M‘cS 
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joint American/Italian authorage that's mainly 
in real-time but includes sophisticated editing 
and transposing facilities, variable quantis-
ation levels, sync to and from tape, a soft-
ware-simulated digital delay, and a sort of 
automated split keyboard feature whereby 
programs are changed according to the note 
being played. The Italian retail price for the 
package of the Apple MIDI card and AMP 83 
software is 600,000 lire (around £240). 

Next, there's the intriguingly-named Future 
Shock, a combination real-time and step-time 
sequencer that's ambitiously intended as the 
MIDI sequencer to end all. This is still under 
development, but it does sound very much 
worth waiting for. Other software that they're 
working on includes a DX7 programmer (yes, 
another one). In fact, LEMI were demonstrating 
this on the SCI stand at Frankfurt, and very 
impressive it looked, too. Other plans include 
adapting their software for the Commodore 
64. No UK distribution details are available at 
present, but LEMI can be reached at Corso 
Matteoti 37, 10121 Turin, Italy (Tel: 011-
541654). 

Syn-Comp 
Syn-Comp's MIDI Sequencer provides 

4500-note real-time storage and multitracking 
up to 16 tracks. At present, the software 
supports only pitch, note on, note off, and 
program change, and included with the Apple 
MIDI card are cables and documentation. 
Since the software was written by one OZ 
Hall, who's work on controlling the Prophet 5 
from an Apple II was greeted with a good deal 
of enthusiasm from certain sectors of the 
synthesiser fraternity in the States, his MIDI 
Sequencer may well be worth looking out for. 
However, no price details are known, and, as 
far as we know, no UK distribution is planned. 
For more info, contact Syn-Comp, 2654 
Beverly Drive, Birmingham, AL 35223, USA 
(Tel: 205-879-1518). 

Rittor Music 
Like other Japanese firms concentrating on 

their own market, most of what Rittor are 
doing seems angled at micros more or less 
peculiar to Japan — the various NEC models, 
Fujitsu's FM7 and a whole host of MSX 
machines that the Japanese seem to be 
consuming like sake and puffer fish. And, 
even though they are now thinking beyond 
insularity towards the Western environs of the 
Apple Ile, MIDI products for this micro are in 
the main ' projected' (interesting how often 
that word crops up with MIDI software...) 
rather than existing in a current space-time 
dimension. Furthermore, Rittor don't seem to 
have any plans for making an Apple MIDI card 
available. That said, they do seem to be 
making up for this shortcoming with a ple-
thora of projected MIDI software that leaves 
one gasping for breath (not to mention 
another slug of sake). 

Their Music Player software allows step-
time entry of up to six tracks using the 
QWERTY keyboard. Enterable data for each 
event includes pitch, duration, dynamics, 
sustain, and pitch bend. A wide range of 
editing functions is also provided, including 
copying and moving of measures. The 
suggested retail price is 9800 yen (around 
£30), but no UK distributor has been appoin-
ted yet. 

Next, the Sound Creator software provides 
direct programming via MIDI of the DX7's FM 
synthesis parameters by interaction with a 
screen display. Other functions include 'the 
simulation of sound waves using 3-D graph-
ics' (presumably a simulation of the Fairlight) 
and 'random voicing' for the Yamaha DX7. 
Versions for other MIDI keyboards are also 
planned, once other system exclusive data 
formats have been released... The retail 

price is undetermined both in the Land of the 
Rising Yen and over here. 
Other software products include the MIDI 

Song Album series mentioned in the intro-
duction and the Multi Recorder (a real-time 
sequencer that's only available for NEC and 
Fujitsu micros at present). For more inform-
ation, contact Rittor Music Inc., 7th Floor, 
Shin Yotsuya Ekimae Building, 1-5 Yotsuya, 
Shinjuku Ward, Tokyo, Japan 160 (Tel: 03-
359-0266). 

Yamaha C3C5 
Yamaha were showing some MIDI software 

for the Apple II last year (dancing bar graphs 
and so on), which basically just churned out 
pre-programmed pops in a Rittor-like way for 
the purpose of catching eyes and ears at 
music fairs and the like. However, all those 
plans have been largely superceded by the 
launch of the CX5, Yamaha's own MSX-stan-
dard micro incorporating MIDI and an FM 
synthesis module. And althougn the CX5 will 
function like a DX7 itself, it's the MIDI con-
nection that's the pipeline to its future. 
The range of software being produced 

includes a multitrack composing program, 
with the option of either real-time or step-time 
entry, a DX7/9 sound programmer, and var-
ious programs with an educational flavour. But 
the major point to bear in mind is that this 
software runs either the built-in FM synthesis 
module, a MIDI-connected DX7, or even a 
gaggle of FM chips in the shape of the soon-
to-be-released T8PR rack-mounting unit. 

Perhaps it's somewhat impudent to include 
in this survey a micro that's not actually 
available, but Yamaha's entire design con-
cept is so tight that the CX5 must be a sure-
fire success. Aside from the inclusion of MSX 
(which turns out to be rather better than one 
was led to believe) in the CX5, the micro also 
includes a MIDI link as standard. Although 
some micro magazines have been reviewing a 
Yamaha MSX micro called the YIS503 (which 
also includes an FM synthesis module), it's 
important to realise that this machine was 
intended only for the Japanese market. This 
probably explains why the music software 
released with the YIS503 was of the 
auto-accompaniment/pre-programmed instru-
ments variety, and therefore not as exciting as 
we'd been led to believe from advance pub-
licity for the CX5. 

In fact, the only MSX/MIDI/FM micro that 
Kemble-Yamaha will be importilg into the UK 

is tie CX5. That's definite. System prices for 
the CX5, FM module, keyboard, and software 
are predicted to start at around £500, but 
nothing is expected to appear on the market 
before the late autumn. For more info, contact 
Yamaha Special Products Division, Mount 
Avenue, Bletchley, Milton Keynes, Bucks (Tel: 
(0908) 71771). 

Conclusions 
Just from this brief survey of MIDI software, 

it's become abundantly clear that lots of 
people are busy doing virtually the same 
thing. Indeed, looking at the specs for differ-
ent real-time and step-time sequencers, it's 
hard to avoid a nagging feeling that we're 
going to see another cycle of the clone-like 
proliferation that hit the software industry with 
games like Space Invaders and Pacman. In 
some ways this could be a good thing, 
because going over the same ground time 
and time again will eventually clear away the 
debris to reveal the real McCoy, while at the 
same time forcing software prices down. On 
the other hand, it's also a bandwagon that 
any Tom, Dick, or Harry in the music business 
can jump on, which could mean all.the atten-
dant problems of software piracy and vari-
ations on a theme that look all too lacklustre. 

It doesn't take a lot of imagination to 
envisage someone taking the critical machine 
code routines for MIDI transmission and 
receiving from one manufacturer's software, 
tagging these on to some different graphics 
on the same or a different micro, and then re-
selling it under a different name in the hope of 
making a fast buck from the MIDI-seduced 
public. Just as worrying is the increasing 
tendency for small ad hoc companies with 
limited finances to pre-advertise their pro-
ducts so that demand can be judged before 
actually supplying the goods. After all, if 
someone like Sinclair can get knighted despite 
such a hit and miss approach to consumer 
relations, why shouldn't Joe Soap with his 
do-everything MIDI software? 

So, there are really two messages to get 
across. First, to the software developer, 
please use your imagination to develop MIDI 
software in a way that'll maximise what can 
be got out of the standard. Second, to the 
musician, don't part with your hard-earned 
cash until you've got an absolute assurance 
that the product is fully-developed and 
available. 

David Ellis E&BelM/MIDI 
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WHY TOP BANDS ARE GOING UPSTREAM 

* 8000 note Polyphonic Sequencer with patch 

Information 

* 16 Channels 

* Multitrack 

* Transpose to any key 

* 5-15 Volt Trigger n 

* 5 Volt Trigger out 

* Score Displayed on V.D.U. 

* Save and Load from cassette (whole 
gig can be saved on tape and edited) 

* Micro Drive Compatible (Load complete 
Screen in a few seconds) 

HARDWARE/SOFTWARE PACKAGE 
HELD AT £139 inc P&P 

OPTIONAL SOFTWARE: PROGRAMME YOUR DX7 WITH UPSTREAM 
HARDWARE ADD ON C.V. TO MIDI AND ACOUSTIC TO MIDI 

UPSTREAM COMPUTER SYSTEM LTD 
49 BRANSGROVE ROAD, EDGWARE, MIDDLESEX 01-952-9105 

SOUNDHOIJSE Lynn', totiQ 

li=)_Roland 
JUNO 106 6 VOICE PROG-POLY SYNTH 
* 128 on board memories * Cassette dump 
* 61 keys * Digitally controlled oscillators 
* Chords * Polyphonic Porta Mento * Midi 

£799 INC. CARR. 
TR 909 - GR 700 - MSQ 700 

18A 
SOHO SQ. 
LONDON 
W1V 5FB 

01-434 1365 
ere 

I, •n /u/te ea t 

DX7 + DX9 
also PF 10 & 15 PIANOS 
MT 44 MULTITRACKER 

IN STOCK NOW 
PRICE ON APPLICATION 

EXCLUSIVE 

Unrepeatable 
offer while 
stocks 
last 

MATTEL SYNSONICS 

£59 INC P&P 

jt • Drum pads are touch sensitive - me harder you 
hit the louder the sound 

• Tom Tom I can be tuned over a 5 octave range 
• 3 separate 16 beat rremorys allow storage of 
drum patterns unfit drum is turned off . each 
memory may be layeredIndiv ua Ily with drurn 

▪ •  patterns. 
• Individual drum controls let you create over 
4000 different drum patterns 

• Accent key gives hi- hat sound to cymbal 
• Computer generated bass drum can be set at 
desired tempo 

• Phone and aux output lacks 

CRCUia 

PRO UNE £375 

PROPHET 600 POA 
PROPHET II  POA 

MD 8 - JSQ 60 - SDE 3000/1000 Digital Drumtrax 
+NEW Sixtracks 

64 K Seq POA [1j,L3CISS 
/W1 Tour h ini ii £47 
0C2 Octave, (S5 

Cs-2 Campo Suet.   £47 
New TU12 Digital Tuner  £34 

NEW DD2 Do, Unla, d00,., (175 CE-2 Chen* £49 

NEWDR110. POA BF-2 Flanger  £47 
NEW Nand Clap . POA DM-2 Dewy  09 

NEW Heavy Metal Dist. POA CE-3 St Chorus £58 
NEW Peru. Synth POA PHI-R Rhos« £53 
TU12 Tuner £34 SD- 1 Saar Overdrive  £41 

DS-. 1 Distortion  £41 

POA 

KEY 
CENTRE 

Best 
Prices 

POLY 800 IN STOCK 

KPR77 
£239 Inc P&P 

TEAC 244 
PORTASTUDIO 

£495 

NEW BARGAINS 
Roland Juno 80 £699 
Oc lurid E Pt t 
Roland COO 600 Seo 
Roland CSO 100 See 
Korg NPR 77 Rhythm 
Electra Clap Track 

HAMMOND DPM-48 £695 
Roland EP 6060 
CMU 800 Compu Muse 
Yamaha CS01 Synth 
Ally Polysynth F 1 Case 

CASIO 
MAIL ORDER WAREHOUSE 
FREE TRIAL: 24-HOUR SERVICE: 18 MONTHS 
GUARANTEE: 0% INTEREST-FREE CREDIT 

CT-7000 £525 
PT-30 £69 
PT-20 £49 
MT-68 £129 
MT-41 £89 
MT-45 £99 
VL-1  £35 

PRICES 

INCLUDE 

POSTAGE 

PACKING. 

DETAILS ON 

CASIO 

ACCESSORIES 

ON APPLICATION 

MT-70 ...... < £199 
MT-800 £249 
CT-310  £199 

CT-1000P £209 
PT-50  £85 

[199 
[169 
f99 
£249 
£29 

£399 
£119 
£299 
£299 
£129 
£89 

ICSR Digital Drums   f1199 
Soundonaster 40002 channel miser £69 
Ibanez HD 1000 Fenn £ 29 
Ibanez DM 2000 Del  ADA 
Evans EP 1010 Analog f89 

S/H BARGAINS 
Mini Moog C495 
Roland bass synth gut and 
floor taut   
ARP Amu, 
Crurnat tocatta organ 
Moog prodigy las new) 

£4' e  Ce  
£199 e 

JEN SX1000, 
£119 e  SPECIAL OFFER 

z, 
Inc. P&P e 

5[5510r1 
SCSSIONETTE 75 Gun., 1.12 
SESSIONETTF 75 ti,niér 2.10 
SESSIONETTE lOP dens 1+12 

rreiCg 

ROGUE £185 
NEW MEM MOOG Seq POA 

STUDIO 4 19 rae 
front loading, 4 track 
cass. rec. amazing 
spec £339 
Phone or writeA, \\\ 
for info 

• .9 
ets'eA0] Main Dealer ,/ e 
KEYBOARD 45 end 90 COMBOS <(( e, 
MARLINS. TC • POD, e 

ORDER BY e 
,e4;i• 

_exec. 

e \'› I e 
‘rib e 

*I 
 • 

NO 

STAMPS 

REQUIRED 
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Co-designer Jay Chapman introduces BeeBMIDI, a build-it-yourself 
MIDI interface for the BBC Model B home computer. 

BeeBMIDI is designed for connec-
tion to the 1MHz Bus on a BBC 
Model B Microcomputer or a suit-

ably upgraded Model A. The interface 
described consists of four main areas: 
the MIDI current loop interface, the 6850 
ACIA, the 1MHz Bus interface, and the 
power supply circuitry. 

It is worth pointing out at this stage 
that most designs for microcomputer to 
MIDI interfaces are going to look very 

similar for two reasons. First, they 
should all be derived from the circuit 
specification given in the document MIDI 
Specification 1.0 published by the Inter-
national MIDI Association (IMA) and re-
produced in the first part of this sup-
plement. Secondly, the basic require-
ment is to convert serial information on 
the MIDI connections into bytes of data 
understandable by the micro — as ACIA 
chips such as the 6850 do all the dirty 

work very nicely they tend to get used! 

The serial to byte conversion, includ-
ing the necessary timing, is handled by 
the Motorola 6850 Asynchronous Com-
munications Interface Adaptor (ACIA). 
As far as the BBC Micro is concerned, 
the control and data registers associated 
with this ACIA are accessed as though 
they were ordinary memory locations — 
the ACIA is ' memory mapped'. The 
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AS 
20% OFF PAISTE CYMBALS 

ZILDJIAN 
CYMBALS 
NOW IN STOCK! 
PHONE FOR PRICES! 

101 14" H/Hats 126 2002 16" C/M/R 
101 16" Crash 119 2002 18" C/M/R 
101 18" Crash 126 2002 20" C/M/R 

20" Ride 130 2002 le China 
14" 11/rIats L54 2002 18" China 
16" Crash 138 602 14" H/Hats 
18" Crash 148 602 16" C/M/R 
20" Ride 163 602 18" C/M/R 
14 H/Hats 178 602 20" C/M/R 
16" Crash L50 Rude 14" H/Hats 
18" Mediurn 162 Rude 16" C/R 
20" Ride 177 Rude 18" C/R 
14" China 146 Rude 20" R/C 
16" China 159 2002 14" H/Hats 
20" China 190 2002 Soundedge 

DRUM KITS 
Pearl Export Deep, 5 Drums  1350 
Pearl Export Deep, 5 Drum Kit  1445 
Pearl Export Deep, 7 Drums  1495 
Pearl Export Deep, 7 Drum Kit  L595 
Pearl DLX Megaforce 7 Drum Lacquer Kit. L995 
Pearl Fibreglass, 5 Drums, S/Hand  1345 
S/Hand Ludwig 5 Drums, Chrome  £450 
Tama Regular 7 Deep Drums  1599 
Tama Regular 7 Deep Drums, All Stands   (699 
Tama Regular 5 Deep Drums.  L475 
Tama Regular 5 Deep Drums, All Stands   1575 
Yamaha 5000 Series Kit, S/Hand  1395 
Maxwin 705 Kits With Stands  1269 
Maxwin 3 Drum Kits With Stands.   £169 
Premier Royale Kit, Black, S/Hand   (285 
Premier 4 Drum Kit, S/Hand   1145 
Olympic 4 Drum Kit Cymbals, S/Hand  1135 
5 Drum Kit With Stands In Blue, Sitland . 1175 

1 80 
L 97 
1120 
L 99 
1161 
1149 
94 

1113 
1141 
1113 

72 
L 95 
1107 
1126 
1188 

A ROGERS KIT FOR 1.299 
Rogers R360, 5 Drum Double Headed Kits 
With Stands In Black Or White. RRP L400 
Limited Stocks At 1299 

• 
Pearl Lapon t Deep, 8" • 10" • stand   1135 
Tama X. Tras 8" + 10" + Stand   L145 
Maxwin 8" 10" + Stand   E 65 
Maxwin Timbales + Stand   1 75 
PAaxtone Congas (Pair)   £175 
Twin Drumland Synths On Stand   £ 69 
Synare 3 Drum Synth, S/Hand   1 65 
Ludwig 400 Chrome Snare  £175 
Gretsch 61/2" Wood Shell Snare, S/Hand  L 65 
Premier 2000 Chrome Snare, S/Hand  L 69 
Rhythm Tech. Professional Tambourines   19 

Tama, Pearl, Paiste, Shaw, Premier Drum Sticks 
Evans, Remo + Premier Heads Always Available. 
Large Selection Of Latin Percussion Instruments 
Tama, Pearl, Premier, Teak Stands In Stock 
Jacques Capelle Stands In Stock Now! 

CYMBAL 
FLIGHT 
CASES 
£45 

3 if 

e.ek, 

y •14 

• n ey 41b_usiness MUSICAL EQUIPMENT 

• EXCLUSIVE ESSEX DEALER 
 O the " Rolls Royce- of bass amplification now 

covered in genuine Rolls Royce Tenon covering 

The New GPI I, 11 Band Graphic Pre Amp, Rack Mounted 1239 
Mk. IV AH250, (ell With 250W, Fan Cooled Amp, U.V. Lighting  1567 
Stange.. AH500, Cell With 500W, Fan Cooled Bi Amp, U.V. Lighting   L721 

1115 Combo, Cell Pre- Amp, 150W Power Amp, ! x 15" Speaker.  1665 
1110 Combo, GPI I Pre. Amp, 150W, Power Amp, 4 x 10" Speakers  1641 
1048, 4 x 10" Speaker Cabs, Marine Ply, 200 Watts 1305 
1518, 1 x 15" Speaker Cabs, Marine Ply, 200 Watts.  £324 
1524, 2 x 15" Speaker Cabs, Marine Ply, 400 Watts,  1621 
1084, 8 x 10" Speaker Cabs, Marine Ply, 400 Watts.  1598 
A11150, 7 Band Graphic Pre-Amp, 150W Amp, in Marine Ply Case L333 
7115, GPI Pre- Amp, 150W Amp, 1 x 15" Speaker, Combo  £604 
7410, GP7 Pre Amp, 150W Amp, 4 x 10" Speakers, Combo  1580 

ROMFORD-HOME OF THE BASS PLAYER 

KORG SPECIAL OFFERS! 
Poly 800 Synth Now Only   L575 
KPR77 Programmable Rhythm Units   1250 
Poly 61 Synth With 64 Memories  1699 
SP805 Touch•Sens, Piano + Strings   (795 
SAS20 Personal Keyboard   1599 
KM68 Stereo Mixer   L199 
Phone For All Other Korg Prices 

KORG EFFECTS SYSTEM 
To use the amazing Korg Effects you have to buy the 
PME4OX Pedalboard, but then look at the prices of 
the individual units! 

ROD Overdrive L33 KG[ Graphic 
KDI Distortion 133 KAD Echo 
KCO Compressor 03 KPH Phaser 
KFL Flange, E55 KNG Noise Gate 
KCH Chorus L55 Pedal Board 
Korg GT6 Electronic Tune s Only  

HOME RECORDING 
Fontes X15, 4 Track Cassette  1299 
Cutec MR402, High Speed 4 Track  1399 
Aria Rack Mounted 4 Track  £445 
Tascam 244 Portastudios, 4 Track  1675 
Foutes 250 Multi.Tracker, 4 Track  f399 
Fasten A8, 8 Track Reel.T.Reel  £1,135 
MIR 6/4/2 Mixer  £225 
Cutec 12 Channel Stereo Mixer  1335 
Dynarnio 12 Channel Stereo Mixer  1259 
Dynamix 16 Channel Stereo Mixer  E368 

145 
189 
L55 
£36 
(89 
£35 

0.1T LC Of TTE - 8 Tracks On Betarnao 
Video 1 ape Arriving Very Soon. 
You'll llave Change Out Of f900 

POLYTONE COMBO'S 
Baby Brute, 80W • Reverb  £225 
Teeny Brute, 80W, 10" Speaker  1235 
Mini Brute I , 100W, 12" Speaker  1255 
Mini Brute II, 100W + Reverb  L290 
Mini Brute Ill , 100W, 15" Speaker  1335 
Mini Brute IV, 15" + Reverb  1370 

SESSIONETTE - COMBO'S 
75 Watts, Switchable Channels, Reverb, 
1 x 12" Speaker, Complete With Footswitches 1235 
As Above, But Beige Finish  1249 
Sesslonette 2 o 10" Version  /259 
Sessiunette 100W, Bass Combo  1275 
Sessionette 100W, 4 x 10" Bass Combo  (395 

TRAYNOR AMPLIFICATION 
640)6-Channel 120W P.A. Mixer Amp with 
Reverb, Canons, Graphic, Individual 
Monitor 8, Echo Send  L299 
4200 4-Channel 70W Version  L195 
Full range P.A. Cabs 12" and 10" Speaker, 
plus Horn (Pair)  1275 
1 12" + Horn Cabs (Pair)  1210 
1 o 15" + Horn Cabs ( Pair)  1339 
1 x 12" • Horn Wedge Monitor   1115 

FENDER AMPLIFICATION 
Sidekick 10 Lead Combo  189 
Sidekick 20 Lead Combo  £149 
Sidekick 30 Lead Combo  £175 
Sidekick 30 Bass Combo  £175 
Sidekick 50 Bass Combo  £222 
Superchamp Combo  £219 
Yale Reverb Combo  1239 
Studio Lead 50W Combo  1299 
Fender Stage Lead 100W Combo  1339 
Fender Montreux 100W Combo  £399 
Fender London Reverb 100W Combo  1475 

Status Carbon 

Graphite Active 

Guitars, f996 

Steinbergers, Fretted Or f retless  LI, /00 
Wal Custom Basses Now In Stock  1670 
Wal Custom Fretless Basses, Now In Stock  . 1670 
Wal Pro Bass Fretless, S/Hand  L375 
laydee Mark King, Active Elecuonics  L675 
laydee Roadie, Active Electronics  1495 
Musicman Stingray Basses.   L525 
Status Carbon Graphite, Active, Superb ,  11,096 
Vigicr Passion Fretless Delta Metal, Active  1699 
Aria SB600, Fixed Neck   £249 
Aria SBR60, Neck - Thru • Body  1299 
Aria SB1000, With Active Electronics, S/Hand 1325 
Aria R.S. Standard   1159 
Aria R.S. Special 1, Black Finish  L185 

Aria SB Elite I, White Finish  1299 
Aria SB55 Special 11, Fretless  £275 
lbanea MC824, Neck Thru • Body  1325 
Ibanez MC924, With Actives  1455 
Westone Thunder I , Active  1149 
Westone Thunder I A, Black  1159 
Westone Thunder I A, Fretless  L175 
Washburn Bantam Berger  1495 
Washburn Force 4, Sunburst  1175 
Washburn Force 8, Edge Bound  L199 
Tokai Pastorius, Fretless Ian  1299 
Tokai Vintage Style Jazz, Green  1175 
Tokai Vintage Style Jazz, Red  L175 
Toltai Original Series LBX60  £275 
Tokai Original Series LBX80  1325 
Left Handed Westone Concorde, Active  1195 
Left Handed Aria Cardinal, Black £199 
Electro Acoustic Encore Round Back 1225 
Shergold Modulator, White, S/Hand  1175 
Rickenbacker 4001 Stereo, S/Hand  1325 
Nec, Fender Squier Popular Precisions   1199 
Fender Squier Vintage Precisions  1225 
Fender Squier Vintage Jazz  1235 
Fender Standard Precisions  £325 
Fender Standard Jazz.   £39S 
Fender Precision, Black, S/Hand  £235 
Many Other Bases From Only  1 35 

GUITARS 
Tokai Vintage Style Les Pauls Now In Stock 
Tokai Aluminium Bodied Talbo Now In Stock 
Tokai Vintage ST50's Massive Selection! 
Tokai Vintage TE50's - Huge Choice! 
Tokai Vintage TE70's With Edge Binding In Stock 
Tokai Vintage Flying V's Now In Stock 
New Fender Squier Popular Steals  LI99 
New Fender Squier Popular Teles  1199 
Fender Squier Vintage Steam  L229 
Fender Squier Vintage Tele   1209 
Fender Standard American Steals  1319 
Fender Standard American Strats • Teem  L359 
Fender USA Strat With Teem, Hand  1265 
Fender Standard American Steal. Shop Soiled 1299 
Fender Elite Steals With Teem  1359 
Fender Elite Telecasters, Active I Q  1485 
Fender Standard American Telecasters  1299 
Fender Bullet Deluxe, Maple Neck  L145 

Fender Fixed Neck Double Cutaway Models! 
N-^  Arriving Soon 
Gordon Smith Gypsy I , Hand Made  L275 
Gordon Smith Gypsy II , Hand Made  1350 
Washburn Falcoln Vibrato With Coil Taps.. 1299 
Washburn Hawk Left-Handed, S/Hand  1195 
Ibanez Roadster, Twin Humbucker  1290 
Ibanez Roadster, 3 Pick•Up, Trem  L265 
Ibanez Blazer • Teem, S/Hand  (149 
Aria Cardinal 400, Sunburst, Shop Soiled.. 1165 
Aria Thorsound With Teem, Sunburst  1149 
Aria TA30 Semi.Acoustic, Walnut  1149 
Aria TASO Semi- Acoustic, Sunburst  1199 
Epiphone Riviera, Semi•Acoustic  1299 
Maya Deep Bodied Semi.Acoustic  1195 
Hondo II Semi.Acoustic  1 95 
1959 Epiphone Coronet, Black, P.90  1195 
Gibson LP. Deluxe, Dimarzio, S/Hand  1359 
Gibson Marauder, Walnut, S/Hand  1199 
(wench Twin Humbucker Solid, As New.. £225 
New Cimar Strat•Style Guitars  1125 
B.C. Rich Mockingbird In Black  1225 
Shaftesbury Rickenbacker Semi Copy, S/Hand 1125 
Electro-Acoustic Encore Round Back  1159 
Ovation Balladeer Sunburst, S/Hand  (.275 
Large Selection Of Acoustics .. Phone For Details 

IICRCéland DMEAAINLER 
Sensational New Juno 106 In Stock L 799 

Dramatic New G707 Guitar Controller 1699 
Mind Blowing GR700 Guitar Synth  11,Ç 00 
MKB1000 Midi Mother Keyboard  L I .a9I1 
MKSIO Midi 19" Piano Module 1899 
MKS30 Midi 19" Polysynth Module  1749 
I X3P Polysynth With Sequencer 
Jupiter 6 Polysynth With Patch Pre- Sets Phone 
Juno 6 and 60 Only A Few Left for the 
PG200 Programmer For The I X3P/GR700 best 
SH101 Mono Synth With Sequencer deal 
MC 202 Micro-Composer and Synth 
MSQ700 Midi Keyboard Recorder 1.935 
JSQ-60 Polysequerner For Juno 60 128i 
RE201 Space Echo  L395 
Home Pianos In Stock -. Phone For The Latest Disc., 

ROLAND RHYTHM UNITS 

CR50013, Compurhythm, 24 Presets  1279 
CR8000, Cornpurhythm With Memories, .. L375 
New TR909, Digital/Analog.   L999 
TR606, Drumatio, 32 Memories.   1189 
TB303, Baseline, 64 Memories  L199 

ROLAND AMPLIFICATION DOWN IN PRICE! 

Paz Chorus, 120W, Stereo Combo  1466 
Jazz Chorus, 50W, Combo  1254 
Cube, 60W, Stereo Chorus Combo  1211 
Cube, 40W, Chorus Comb,   L179 
Cube, 60W, Keyboard Con   1238 
Cube, 40W, Keyboard Combo  1182 
Spirit, 10A, Overdrive Combo  59 
Spirit, 15W, Bass Combo  £106 
Spirit, 25A, Reverb Combo  1109 
Spirit, SOW, Reverb Combo  £187 
Spirit, SOW, Bass Combo  1199 

As a ROLAND Main Dealer we Guarantee the Best 
Deal with the Full Backing of Roland UK Ltd. 

THE EFFECTS OF 
MASSIVE DISCOUNTS! 

MBOSS EFFECTS 
New 002 800N1S, Digital Delay Pedal  Ills 
New DR110, Dr. Rhythm Grapho   L11.35 
New HM2, Heavy Metal Pedal  I 49 
New TUI 2H, Chromatic Tuner  L 55 
New HAS, Playbus Headphone Amp  L 99 
New RHI 1M, Headset With Microphone  L 5 t 
BF2 Flanger 165 NF I Noise Gate E 36 
CE2 Chorus L59 FA1 PreAmp 1 25 
CE3 Chorus 163 Case n Power £ 99 
CS2 Compressor 145 HC2 Handclapper 1 59 
DSI Distortion 143 PC2 Peru. Synth L 59 
SDI Overdrive L43 Power Supply E 15 
GE? Graphic 161 TU12 Tuner L 36 
GE10 Graphic 186 BX400 Mixer 1 69 
PHI R Phase, £61 8%600 Mixer £103 
TW I Touch Wah 151 KM2 Mixer 1 19 
DM2 Delay L75 KM04 Mixer £ 37 
0C2 Octave, L45 MS100A Monitor 1 69 
VB2 Vibrato 149 RX100 Reverb £ 114 

AMDEK EFFECTS KITS 
Distortion 
Compressor 
Phaser 
Tuning Amp 
Metronome 

125 
£27 
130 
L27 
127 

Equaliser 
Pere. Synth 
Power Dint. 
Octave, 
Flanger 

L45 
£40 
L25 
£30 
£49 

ARIA LOCO EFFECTS 

Stereo Chorus £39 Flanger 146 
Distortion £30 Delay 169 
Overdrive £27 Graphic 136 
Compressor 127 Phaser 131 

9V. Regulated Power Supp ies Only  6 

IBANEZ EFFECTS 
AD9 Echo 
TS9 Overdrive 
CP9 Compressor 
SD9 Distortion 

l 199 CS9 Chorus 
137 FL9 Flanger 
139 GE9 Graphic 
137 PT9 Phaser 

RACK EFFECTS 

L6S 
159 
L56 
145 

Ibanez H01000 Harmonizer  1365 
Ibanez DM1100 Delay Line  129q 
Ibanez DM500 Delay Line  1262 
Ibanez DM201:KI Delay Line  1424 
MS Digital Delay With Modulation  123% 
Aria 10 Band Stereo tlraphic  1130 
Maxim 12 Bit Digital Delay  1299 

Roland SDE3000 Digital Delay, 8 Memories  £799 
Roland SDE1000 Digital Delay, 4 Memories  1399 
Boss DE200 Digital Delay With Modulation  1299 
Evans AE205 Analog Echo  1119 
Evans AE205R Analog Echo With Reverb 1148 
Moog 12 Stage Phaser, S/Hand 1175 
Vestafire Stereo Spring Revert, . . 1225 
Aces Mono Spring Reverh I '.9 

Name  

Address  

  Tel   

Please send me the following goods/leaflets   

enclose cheque/P.O. for £  

or debit my Access/Visa Account Number  

Tick if FL P. form is required  

48-50 Albert Road. Romford, Essex RM12PP. Tel: ( 0708)754548 
FAST EFFICIENT MAIL ORDER, IMMEDIATE DESPATCH ON ACCESS OR VISA CARDS. 

P/EX. WELCOME. NO DEPOSIT H.P. ( APR 36.71 

PRICES INCLUDE V.A T. 



operation of this chip will be discussed a 
little later. 

Hardware 
The 6502 CPU's data bus is connected 

straight through to the ACIA, and data 
can thus be sent to or from the ACIA as 
eight- bit bytes along lines dO to d7, 
which are connected to pins 22 to 15 on 
the ACIA chip. 
The ACIA chip is enabled by a com-

bination of decoding address lines AO to 
A7, and using the 1MHz bus NPGFC 
(Not PaGe FC) signal which goes low 
whenever memory page &FC is addres-
sed (the `&' indicates hexadecimal). 
The NPGFC signal is cleaned up, giving 
CPGFC (Clean PaGe FC, would you 
believe?) by one quarter of IC2, a 
74LS75 four- bit bistable latch. This is 
required to avoid address decoding glit-
ches caused by the difference in speed 
between the CPU bus (normally 2MHz 
timing) and the 1MHz bus when the latter 
is not being addressed. 
Having selected page &FC, the 

addresses within the page are decoded 
by IC3 (74LS30 eight- input NAND gate) 
and one of the inverters in IC5 (74LSO4 
hex inverters). These two gates, and the 
fact that pins 7 and 8 of the NAND are 
both fed logic 1's (ie. five volts), com-
bine to give a six-input AND gate. This 
means that CSO (Chip Select 0) will only 
be high if address lines A2 to A7 are all 
high, and as Al is directly connected to 
NOT CS2, it must be low to enable the 
chip. AO is connected to the Register 
Select (pin 11) so the bit pattern of the 
low order address byte is 1111110?, 
where ? selects between two registers in 
the ACIA (but see the full story in the 
software section!). The read/write' line is 
buffered by another IC2 bistable and 
enters the ACIA on pin 13. 

For anybody feeling a bit confused, 
the previous paragraph means that you 
end up with the 6502 CPU seeing the 

ACIA as the two addresses &FCFC and 
&FCFD, and being able to specify 
whether a read or write is required. 

Acorn Bus Spec 
The addresses chosen are within the 

'User Applications' space allocated by 
Acorn in FRED (the Acorn name for the 
memory mappd I/O page) and this 
should ensure compatibility with their 
future products. Note that Acorn specify 
that any devices on the 1MHz bus 
should provide a through' connection of 
the bus so that further devices can be 
connected — this connection has not 
been provided in order to keep down 
cost and complexity. When you spend a 
couple at hundred pounds on a 1MHz 
add-on you can make sure it does have 
a through' connection and connect 
BeeBMIDI at the end of the chain. . . 
Note that the NIRQ line of the bus has 

been connected to the ACIA (pin 7) so 
that advanced users can take advantage 
of interrupt handling. This might be par-
ticularly useful if several BeeBMIDIs 
were to be used at the same time. 

Timing 
One advantage of using the 1MHz bus 

instead of a user port is that we do not 
need to generate our own 31 -25kBaud 
clocking for the MIDI serial data on-
board, since this can be derived from the 
1MHz signal available on the bus: the 
correct MIDI frequency is derived by 
dividing the 1MHz clock by 32. 
The 1MHz clock signal connects to 

another of IC2's four- bit bistable latches, 
the latter being used as a buffer so that 
only one TTL load is driven by the bus 
line. The 6850 needs to synchronise with 
the 6502 CPU's memory accesses, so 
the buffered 1MHz is fed into pin 14 (the 
'Enable' pin) of the 6850. This is actually 
to do with the Motorola 6800 series 

component timing and need not concern 
us here. The same signal is divided by 
two by one of the D-type flip-flops in IC4, 
a 74LS74 dual D-type flip-flop package. 
The resulting 500kHz clock is fed into 
the receive (pin 3) and transmit (pin 4) 
clock inputs of the ACIA. This 500kHz 
clock is divided by 16 in the ACIA to give 
the time-per-bit, therby giving the required 
MIDI serial data clock rate of 31.25kBaud. 
The transmitted serial data from the 

ACIA is sent via the two inverters (part of 
IC5) providing sufficient drive current for 
the MIDI Out connection. The MIDI In 
connection is fed into the receiver side of 
the ACIA, following what is effectively a 
current-to-voltage conversion provided 
by the optoisolator, which also prevents 
the tormation al ground loops. 

Power Supply 
The power supply will not be des-

cribed in detail since it really is quite 
straightforward. Links have been pro-
vided so that either six volt AC or nine 
volts DC can be used to power the 
board. Note that the power has not been 
taken from the BBC micro as this is 
contrary to the 1MHz bus specification. 
If you have no disk drives, ROM boards, 
etc., you could dispense with the power 
supply and use the BBC's five-volt 
supply connected in place of C5. If you 
wish to use six volts AC, link L2 should 
be made and link Li broken. Otherwise, 
link Li should be made, L2 broken and 
nine volts DC connected across pins H 
and I (H is positive). 

Construction 
Construction is fairly simple. 
A single-sided board is used to keep 

the cost down, hence the usual problem 
that connections need to be made 
across the ' bus' tracks on the board. 
This problem is solved by extensive use 
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Not only Kenny bought 41 
the sensational 
Drum Machine ofiBiihm: 

Brian Sharp Ile 
Francis Lai • 

Tangerine Dream and 
Marc Shakespeare 
(on the DIY Or q.bn 20(12 01 Bohm) 

Now available in Great-Britain£  
669 
as kit 

or t. 963 completed 

More informations: 
Swarkit Imarament, 

,a,n1 „ .3194238 
4-.4nuy Par,tINt, 9.1L 
ionteekINVest Sussex 

CresIbeam LTD. • EleCrun.L. ilrgan Systems 

Asplylane Tel 602 2921 26 
Not/Ingham N08 5RF, 

Minclen (Hgead °rice - Kuhlensta8e 130-132 
4950 Mincen W. Gmmany - Tel.. (0571) 52031 
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ROLAND GUITAR SYNTH 
AND CONTROLLER . 

.. ,... 
\idi , ., ‘0. 

\ \400 Ne 
\te This is the one that only the stars 

(so far) have had their hands on. 
MIDI Equipt. — See the Review. 

SUPER DEALS 
Tascam M244 Portastudio — Lowest price 

Tascam 38 8 Track — Lowest price 
Jupiter 6 MIDI Equipt. 

Juno 60 Poly-Prog with memory 
MC202 Micro confuser 

TB 303, SH101, DR' 10, CR8000 
MSQ700, Space Echo 501 
Korg Poly 800 w th MIDI 

JVC KB700 

... 

BOSS DIGITAL .:.* -.: • 
DELAY PEDAL /  

First ever digital in pedal / 

form at a pedal price. / 

\ 

Other Boss Pedals In Stock --//  

AVAILABLE NOW 
Boss DE200 D.D.L. with trigger 
JX3P Poly-Prog with MIDI 

TR909 Rhythm Composer with MIDI 
MSQ106 new Juno with MIDI 

Flight cased with order from £25 

YAMAHA DX7 

Il k 

The Poly with the FM Technology and MIDI 
(See Editorial) Good prices on DX9's 

ALL PRODUCTS CARRY 
FULL MANUFACTURERS WARRANTY 

ACCESS — BARCLAYCARD — AMERICAN EXPRESS 

0524,60740 or 34443 

MARY STREET 
LANCASTER 
LA1 1UW 
0524 60740 
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of links which are easily made by using 
insulated single-strand copper wire. 
Vero pins, shown lettered A to K on the 
drawings, should be fitted at this stage. 
Once these are in place, the diode, de-
coupling capacitors and resistors should 
be soldered in place, observing correct 
polarity for the diode. 

Next, the sockets are added, followed 
by the electrolytic capacitor Cl, the 
regulator, and the bridge rectifier - all of 
which should be connected carefully, 
preserving orientation. 
The MIDI In and Out DIN sockets can 

now be connected. Note that the MIDI 
Out socket has pin 2 connected to pin A 
on the board via the shield of the 
connecting cable: this latter can be any 
shielded cable with a minimum of two 
cores. The MIDI In socket does not have 
any shield connection to the board, as 
any cable connecting to it will be shiel-
ded from the far end. 
The power supply should be tested 

before the ICs are inserted, to see that 
the voltage is correct and that power is 
available at all the IC sockets. The ICs 
can now be inserted again, paying atten-
tion to the orientation in each case as 
well as the position in the eight-pin DIL 
socket of the six-pin optoisolator. 
Connection from the BBC Micro's 

1MHz bus to the board is made with a 
34-way ribbon cable, fitted at both ends 
with 34-way female header Insulation 
Displacement Connectors (IDCs). On the 
board a male right-angled PC-mounting 
IDC is used. These connectors can be 
fitted to the cable with the help of a vice 
and a little care - when making up your 
cable, make sure the polarising bumps 
(if any) match, otherwise the cable will 
always be twisted when in use. A cable 
length of no more than one metre should 
be used. 
Once built, the board can be tested 

with the Exerciser' program discussed 
below. 

Software 
At this point you should type in and 

save a copy of the ' MIDI Interface Exer-
ciser' program. We'll use this program to 
test the interface and to explain the 
basic software techniques employed in 
driving the interface. 

Testing 
Connect the BeeBMIDI Interface to 

the BBC Micro's 1MHz bus socket and 
to whichever form of power supply you're 
using. Use a suitable DIN-to-DIN cable 
to connect the MIDI In and MIDI Out 
sockets on the interface. Switch on the 
computer and the interface and load and 
run the MIDI Exerciser program. 
The program transmits the full 

sequence of possible bit patterns in a 
byte (values 0 to 255) via MIDI Out, and 
after each byte is transmitted waits to 
receive a byte via MIDI In. Having con-
nected MIDI Out to In we should find that 
the byte received is the same as the last 
byte transmitted. 

If the two bytes are not the same then 
there is something wrong with the inter-
face. When this happens to me it's 
56 

10 REM 
20 REM = MIDI Interface 

7.0 REM   

40 
• .(-) REM ACIA Register Addresses. 

b0 REM   

• 70 
90 control% 

• 9C) status% 

100 trnsmit% 

110 receive) 

e 120 
130 REM Reset 

• 140 REM   

150 
• 160 ?control = '&03 

170 
• 190 

• 190 REM 
200 

• 210 T'control% 
27)0 

e 2:o REM Exercise the Interface. 

240 REM   

25C) 
260 Tx_byte% = 0 

2 7C) 

• 280 REPEAT 

7)90 
• 700 REM Wait for ' Transmit Register 

7.10 REM Empty' status bit to be ON. 
• 320 
770 REPEAT 

• --- 
740 UNTIL ?status'. AND &02 

. 350 
760 PRINT "  

go 370 PRINT " Transmitting "; Tx_byte% 

7.80 
• 790 REM Transmit current byte% 

400 2trailsmit% = Tx_byte% 

410 
O 42 0 REM Wait for ' Receive Register 

470 REM Full' status bit to be ON. 

• 440 
450 REPEAT 
460 UNTIL ?status% AND &01 • 

470 
480 Rx_byte% = ?receive% 

e 490 
500 PRINT " Received 

• 510 

520 

570 

540 
550 REM Calculate next Tx_byte% but keep it 

• 560 REM in the range 0 .. 255 i.e. one byte 

570 
e 580 Tx_byte% = ( Tx_byte% + 1 ) MOD 256 

590 
• 600 UNTIL FALSE 

610 

620 END 

Exerciser 

• 

= e,,FCFC : REM write 

= &FCFC : REM read 

= &FCFD : REM write 

= °,FCFD : REM read 

the 685C) ACIA. 

• 

• 

• 

• 

• 

• 

REM Configure the 6850 ACIA. 

• 

= 15 

";"Rx_byte% 

FOR I=0 TO 300:NEXT I:REM delay loop 
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Casio Magic! 
Awhole lot more from 
f Micro Musical 

Considering a Casio keyboard - thEn go no 

further than Micro Muscai. 

Micro Musical have been Casic Mail Order Specialists 
ever since the keyboards were introduced into the UK. We're 
a company you can trust because we're the established 
specialists who can offer you Casio 's outstanding 
performance and quality — at the lowest possible all inclusive 
prices. 
Each of our keyboards also carries our extended 
manufacturers guarantee for an incredible 18 months. 

TECHNICAL SUPPORT LABORATORY 

Now there's an even more compelling reason to buy your 
Casio from Micro Musical. We have set up a department 
staffed with a highly qualified and experienced design team 
exclusively dedicated to providing — information, 
components, modification kits, modified keyboards, and 
finished product systems and software which will interface 
Casio keyboards with each other and with Home 
Computers. Drum Machines etc. In addition the laboratory 
will provide a super efficient guaranteed repair service. 

Casio and Micro Musical are leading the way into the future today. 

LATEST ADDITION 
TO THE 

CASIO RANGE 
4 octave keyboard with 2 detachable 
speakers. which can be used 
together to create a true ≤.teeo 
sound. 

* Particularly suited to the 
inexperienced player. The keyboard 
will automatically synchronise 
accompaniment to the speed of 
playing. Unlike other keyboards the 
rhythm does not stop but simply 
delays changing the 
accompaniment until the correct 
note is played. 
Other features include auto play. 
one key chord play. 12 preset 
rhythms, stereo chorus. Separate 
input and gain control for either 
mike or keyboard. 

MICRO MUSICAL PRICE 

NEW COMPUTERISED 
TELE-ORDER SERVICE 
Phone us now, for a friendly chat with our experts. Ask 
for our product leaflets covering our complete range of 
Keyboards. 
Ask too, about easy credit terms (detailson request). 

JUST ARRIVED! 
CASIO MT-200 

THE FIRST COMPUTER 
COMPATIBLE LOW PRICED 

STEREO KEYBOA3D 
With the addition of the optional PA- 1 
iiterface the MT-200 will combile with 
most home computers to provide a 
comprehensive sequencer or memory 
with good editing facilities. A listing of a 
basic program is included in the 
keyboards handbook. 

«ma \ 

FREE CASSETTE 
BASED MUSIC 
EDITOR ONLY FROM 
MICRO MUSICAL. 
Micro Musical have taken the program 
listing from the MT-200 handbook, and 
are offering a software package in 
cassette form for easy loading 
This eliminates the long tedious 
process of entering the basic 
program correctly, and ensures 
f rst time operation whatever 
your type of computer. 
This exciting innovation is available 
Free with the MT-200 only from Micro 
Musical. 

DEMAND WILL BE COLOSSAL 
RING 0203 616760 
NOW FOR DETAILS 

THE FLOWING SOUND OF THE 
STEREOPHONIC KEYBOARD. 
* 61 keys, 5 octaves * 8 note 
polyphonic (simultaneous sounds 8 
notes at max) * 20 preset sounds 
* Stereo chorus, sustain sound effects 
* 12 auto-rhythms * Casio Chord 
Auto-Accompaniment 
* Pitch control 

MICRO MUSICAL PRICE 

, 
---- - - _ - _ 

TAKE YOUR 
FUN OUTDOORS' 
3-source power makes this full keyboard 
popular everywhere. 
* 49 keys * 8-note polyphonic 
* 12 preset sounds * Vibrato,delayeci 
vibrato,sustain,reverberation.sound 
effects * 12 auto rhythms * Casio 
Chord Auto-Accompaniment 
* 768 different accompaniment 
variations * 3-way power 
source * Pitch control 

MICRO MUSICAL PRICE 

CASIOTONE MT-41 
* 8-note polyphonic * Vibrato & 
sustain effects * 22 preset sounds 
* 6 built-in Auto-rhythms, Synchronised 
Bass Patterns, or Manual Bass 
accompaniment * 3-way 
power source. 

MICRO MUSICAL PRICE 

(/ -- Micro Musical  

24 HOUR ORDERING SERVICE 
Yelephone orders by ACCESS or iv 
BARCLAYCARD welcome 

Telephone 0203 616760 
37 WOOD LANE, SHILTON, COVENTRY CV7 9BR. 

/THE MICRON 
MUSICAL PRICE 

PROMISE 
As established leaders in 
this field, we guarantee to 
match any other 
advertised offer. This 
promise embraces our 
entire range of electronic 
keyboards. 
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usually because (a) I forgot to turn the 
interface power supply on or (b) a wire 
has pulled off one of the MIDI sockets 
because I haven't boxed the interface 
yet and the wires aren't supposed to 
take the strain! 

If the Exerciser shows that the inter-
face is working but you still have no luck 
making it talk to your synth, make sure 
you haven't wired the MIDI In and Out 
sockets up mirror image'. If you have, 
they'll still talk to each other with no 
problems but they won't be able to talk 
to the rest of the MIDI world. . . 

Exerciser Program 
The subject of what information you 

should be transmitting to and receiving 
from your MIDI instruments is covered 
elsewhere in this supplement. Here we 
are concerned with the basics of simply 
transmitting and receiving over MIDI — in 
other words, how we drive the 6850 
ACIA. 

You'll recall from the Hardware sec-
tion above that the connections between 
the BBC Micro's 1MHz bus and the 6850 
give essentially two locations (&FCFC 
and &FCFD), that we can read and write 
and a 500kHz timing signal. What fol-
lows is a description of how the software 
makes use of these hardware facilities. 

Lines 80 to 110 of the program set up 
some names for the four registers we 
use in the 6850 ACIA. Although the 
control and status registers are addres-
sed at the same location (&FCFC), they 
are really two different registers — the 
read/write line is used to select between 
them. In other words, we get the con-
tents of the status register when we read 
from &FCFC and we set the contents of 
the control register when we write to 
&FCFC. Location &FCFD is treated in the 
same manner to give a write-only trans-
mit register and a read-only receive 
register. 

Control Register 
Various bit patterns are written into 

this register to do different things. The 
pattern '00000011' (hexadecimal &03) 
causes the ACIA to perform a ' Master 
Reset': the chip stops whatever it was 
doing and goes into a stable 'clean' state 
in preparation for being configured by 
the controlling CPU. In the Exerciser 
program, &03 is written into the control 
register in line 160. The Acorn BASIC 
syntax is a little differnt from Microsoft-
type BASIC, so perhaps I should explain 
that '?address = number' is the equival-
ent of ' POKE address, number' on some 
other micros. 

Following the Master Reset, we con-
figure the ACIA by writing the pattern 
00010101' (hexadecimal &15) into the 
control register in line 210 of the pro-
gram. The sets of bits that interest us 
here are the two low-order bits CR1 and 
CRO ('01') and the next three bits CR4, 
CR3 and CR2 (' 101'). 
As we have already seen, CR1 and 

ORO can be used to specify a Master 
Reset when they are both on (ie. ' 11'). 
Otherwise they are used to specify by 
what factor the incoming transmit and 
receive clock frequencies should be 
divided before being used. In our case 
we have an incoming frequency for both 
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transmit and receive of 500kHz. We 
require division by 16 to give the MIDI 
specified 31.25kHz, so we choose pat-
tern ' 01'. Patterns ' 00' and ' 10' would 
have given divide by 1 and 64 respec-
tively. 

Bits CR4, CR3 and CR2 are used to 
specify the Word Length, the Parity and 
how many Stop bits are to be used. To 
cut a long story short, the MIDI speci-
fication insists on one start bit — which 
the ACIA assumes anyway — eight data 
bits, no parity bit (we haven't time to go 
and ask for the byte again if we get a bad 
one) and one stop bit. The configuration 
pattern ' 101' in CR4, CR3 and CR3 does 
the trick. 

Status Register 
Four of the bits in this register are of 

direct interest to us: SRO (Receive Data 
Register Full or RDRF); SR1 (Transmit 
Data Register Empty or TDRE); SR4 
(Framing Error or FE); and SRS (Receiver 
Overrun or OVRN). 
SR4 and SR5 are both concerned with 

errors that have occurred whilst trying to 
deal with incoming data bytes, so it may 
be important to check these bits in any 
programs you write. Notice that there 
are no error bits associated with trans-
mission. Provided your program handles 
the byte transmission in the proper 
maner (see under Transmit Register 
below) the byte will be transmitted 
correctly. 
A Framing Error (FE) occurs when a 

start bit is noted coming in (from MIDI In 
in our case) and the corresponding stop 
bit is not found immediately after the end 
of where the ACIA times the data bits to 
be. Typical reasons for FEs would be 
that the transmit speed of the remote 
ACIA and the receive speed of this ACIA 
don't match, or that bits are being 
corrupted somehow during transmis-
sion. In general, though, you shouldn't 
be greatly troubled by FEs. 

Receiver Overrun (OVRN) errors, on 
the other hand, are something you may 
very well need to worry about. What 
happens here is that the ACIA receives a 
byte before your program has managed 
to pick up a previously received one: the 
original byte is overwritten and you've 
lost it! The usual reason this occurs is 
simply because your program has taken 
too long over processing a particular 
received byte. In fact, this is precisely 
why BASIC is not used to write MIDI 
input software (eg. for real-time keyboard 
input or program dumps), as there is 
only about 0-0003 of a second, on aver-
age, to deal with each byte received in 
the worst case, and interpreted BASIC 
just isn't fast enough. The Exerciser 
program leaves long gaps between each 
byte and so sidesteps this particular 
problem. 

Transmit Register 
in line 400 of the program, the byte to 

be transmitted is ' poked' into the trans-
mit register. Immediately the write into 
the register is finished the ACIA trans-
mits the byte serially at 31.25kBaud to 
MIDI Out. 
Of course, it takes time to transmit the 

byte — one start, eight data and one stop 

bit at 31 .25kBaud need 320 microsec-
onds — so we must be careful not to try 
to transmit another byte until this one 
has gone (corresponding to the OVRN 
error on receive). To be completely 
accurate, it's important not to 'poke' 
another byte into the Transmit Register 
until the current contents have been 
transferred to the Transmit Shift Register 
inside the ACIA. 
Once there is one byte starting trans-

mission and a second byte in the Trans-
mit Register, the process has to wait: 
Program Lines 330 and 340 are respon-
sible for waiting if it is necessary. The 
program will loop at this point until 
istatus% and &02' is non-zero. 
'?address' in Acorn BASIC corresponds 
to ' PEEK(address)' in other BASICs, so 
`?status%' is reading the contents of 
the ACIA status register. &02 is the bit 
pattern '00000010', so the 'and &02' 
isolates the SR1 bit for us. In other 
words, the result of '?status% AND &02' 
is '00000010 if SR1 is set (' 1') and 
'00000000' if SR1 is off (' 0'). 

So, if SR1 (the Transmit Register 
Empty status bit) is set, we can go ahead 
and poke the next byte to transmit into 
the transmit register. If SR1 is zero — and 
therefore '?status% &02' is zero — we 
must wait. 

Receive Register 
Lines 450 and 460 organise the wait-

ing if the 'Receiver Register Full' bit, 
SRO, is set. The &01 is the bit pattern 
'00000001' and the '?status AND &01' 
works in a similar manner to that des-
cribed above. Once the Receive Register 
is known to be Full we 'peek' the byte 
held therein into the integer variable Rx 
byte% in line 480. 
The program goes round in a nerver-

ending loop from line 280 to 600. Line 
260 starts the value of the byte to be 
transmitted (held in the integer variable 
Tx byte%, off at 0), and line 580 incre-
ments this byte value. The MOD 256 
ensures that the value stays in the 0 to 
255 range. Lines 370 and 500 tell you 
what was transmitted and received res-
pectively on each trip round the loop. 
The delay loop in line 530 is there so that 
you've got time to read the program 
output! 

What Next? 
Having connected BBC Micro, 

BeeBMIDI Interface and MIDI-compatible 
synth(s) — what next? Well, you need 
some software to drive all the hardware! 

The July issue of E&MM will feature an 
article on some elementary BBC BASIC 
routines that should get you interested in 
the idea of doing your own program-
ming, as well as ensuring that your 
interface starts getting used as soon as 
possible after you've constructed it. 
A little later on, we'll also be presenting 
an E&MM exclusive software package 
that'll enable you to use BeeBMIDI as a 
fully-polyphonic, eight-channel MIDI 
sequencer. Until then, happy MIDI 
soldering... 

Jay Chapman E&DIMMIDI 
JUNE 1984 E&MM11 
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MUSIC COMPOSITION 
SYSTEM 

Using the Commodore 64's unique in built 
synthesiser, a colourful and extensive 

graphics display allows user friendly control 
over an extended range of synthesiser 

parameters. 

MAIN FEATURES 
Fast and simple joystick/light pen input gives 
complete real time performance control. 

Highly sophisticated music composition 
and editing system with full disk/tape 

storage facility 
— — 

Allows both novice and experienced 
musicians to create complex musical scores 

with ease 

The program allows the musician to use the 
Commodore 64's QWERTY keyboard for note 
playing or the optional 4 octave keyboard as 

described below 

OPTIONAL EXTRA 
High quality 4 octave keyboard including 

interface and modulation/pitch bend joystick. 
Works directly off the Commodore 64's 

expansion connector 

NEAR FUTURE 
DEVELOPMENTS 

Future software/hardware additions will allow 
you to develop this package into highly 

sophisticated sound generation system with 
such features as digital sampling, multiple 
channels, wave form synthesis etc., etc. 

COMPLETE SOFTWARE PACKAGE 

CASSETTE £ 14.95 

DISK £16.95 
When ordering please state whether 

Disk/Cassette required 

OPTIONAL 4 OCTAVE KEYBOARD 

£P0A 
For further details write for brochure 

enclosing sae to: 
24 NORBRECK ROAD, NORBRECK, 
BLACKPOOL, LANCS FY5 1RP 

TAL 
FANTASIA LTD. 
UNIT 3F, MOORFIELDS, 
MOORPARK INDUSTRIAL ESTATE , 
BLACKPOOL, LANCASHIRE FY2 OJY 

TELEPHONE) 0253) 591402.  e 
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Poly 800 The latest from Korg. 8 
note poly. 64 memory. Poly 
sequencer Midi In stock now. 
Ring for best price. 

, 
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The new SDS7. Latest from 
Simmons. All the classic 
Simmons sounds plus digital 
drum sounds. Softer pads with 
more dynamics. You won't 

c,, ; believe this. Call in for a test 
" 1  e drive. 

e.• , SIMMONS SDS8 ce 
Complete kits at 
£755 

Dynachord. Incredible Digital Drums. In stock now! 

Ns 
Cactus kits in stock. 
Listen to these amazing digital 
drums. (it) only £750.00. 

DX KEYBOARDS 
DX7, DX9 in stock 

\• . 
1 ‘.. i • 

e ieouEni:iat. 
CizCLIZI if1C New six ;-.r.,-,.. 

tracs & 
Drum tracs 4,,,,,,. 
in stock 

1 Full range of Digital 1 
Delays in stock 

ROLAND ROLAND ROLAND ROLAND ROLAND ROLAND 

- 

9 IFostex X15 only £299. 
Also Cutec, Yamaha, 
Clarion, Teac at amazing 

  ._ prices. Phone for details. 

TASCAM . . . :- a • a 
a a 4 a 

TASCAM 244 1•- -i--. I- f -i- _ 
Portastudio IN STOCK arim._m_i_ne 

MAIN AGENT 

Access! Barclaycard by phone for immediate 
Securicor despatch. HP arranged within the 

hour subject to status. 10% Deposit. (APR 37.2) 

CLOSED MONDAYS 603 LINCOLN ROAD 
OPEN THURS. PETERBOROUGH 
TILL. 8 P.M. TEL. (0733) 52357 or 46518 
% .- 1.11m.....mmimii, 
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AFTER 5 YEARS OF HONEST TRADING 
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MAYHEM SALE 
KORG SEQUENTIAL CIRCUITS 

700S mint  £199  £333 
Delta mint   £299 i'ru 5 I s, h    £799 
Mono/Poly ex. dem unmarked £335 pro 8 II s/h  £999 
Mono/Poly new £435 Pro 600 £135 
CX3 organ mint £350 6-Tracks £689 
Poly 800 £499 Drum-Tracks £889 
Poly 61  £699 64 Sequencer £175 
Poly 6 £699 7-8 In Stock 
BX 3 s/h £750 

RHYTHM UNITS 
Korg KPR77 £269 

YAMAHA Roland CR5000 £225 
CS5 as new cgg Roland CR8000 £375 
CS15D s/h £150 Roland TR909 £750 
CS15D new £299 MXR £999 
SK10 £279 Hammond DPM40 £599 
SKIS mg Godwin 32P Drummaker £399 
CP30 piano s/h £425 

CE25 £535 OTHER KEYBOARDS 
DX9 £779 
DX7 In Stock Moog Prodigy s/h £165 

Mini Moog type D mint £599 
Opus Ill new £399 
Polymoog keyboard mint £699 

ROLAND Oscar new £469 
SHO9 s/h £135 Rhodes Mk I piano s/h £335 
SH101 ex. dem Ligo Rhodes Mk II piano mint £399 
SH101 new £250 H/H Stage '73 piano ex. dem £335 
TR606/TB303 ex. dem £349 Siel Cruise mint £299 
JX3P/Juno 60  In Stock Multimoog mint £299 
TR909 £750 Crumar Performer new £250 
Jupiter 6    £1250 Crumar Multiman S2 £350 
Jupiter 8   In Stock Hohner 06 Clay £9 

Y 

Fostex X15/250/A-8 All in Stock 

Cash Discount? Flight Cases? Reverse 'phone calls? No Chance! 

HP available at 10% APR — ACCESS-BARCLAYCARD-P/Ex 

Mail Order Possible — Personal callers much more welcome 

0606-782522 5 CHESTER RD., NORTHWICH, CHESHIRE 

XRI SYSTEMS-MICON 

MIDI SYSTEM CONTROLLER 
FORA 48K 

ZX SPECTRUM 
Features include: 

• SEQUENCER -24,000 EVENTS 
(8 TRACKS OF 3000) 

• EDITING - music score displayed - ability to 
insert and delete notes 

• MIDI RECORD 

• METRONOME - music can be entered using a 
very audible metronome click 

• REPEAT BAR FACILITY 

• MERGING 

• SYNC - 5 volt 
• SAVE - sequences can be dumped to tape 
• COMPATIBLE - with most makes of midi synth 
• MULTIPLE SYNTHS - can be controlled 
• HARDWARE - plugs into ZX Spectrum 
• PRICE - Interface and Software - cheques and 
PO's payable to XRI Systems 

£108 • TRADE - enquiries welcome 
• ADDRESS - Dept 1., 10 Sunnybank Road, 
Sutton Coldfield, West Midlands. 
Tel. 021-382 6048 

1 

WITH DATA 

COMPULEZ L1.3,1,e   LUCLLO liciPPle 

PROFILE LTD 

62 BLEINHEIM CRESCENT, LONDON W11 1 NZ MAIN DiAtfk 

Computer Music Studios, sole importers of the Alpha Syntauri4 
Voyetra 8 and DX sampling system, are pleased to announce 
two new dealerships. 

Firstly with RSD STUDIOMASTER, with emphasis on the new Series 16 Mixing Desks; and 
secondly with MXR, specialising in the Pro Rack-mount products, the MXR Drum Computer, and 
the amazing new Digital Reverb System that is a fully user-programmable reverb system retailing 
for £1500 and is comparable in format and specifications to units three times the price. 

Our new 8-track Demo Studio is now fully functional and is built exclusively 
around the product lines we deal with, allowing our customers to rigorously test 
the equipment in which they're interested in actual studio working conditions. 
Coupled with our demo-by-appointment system this means you can spend as 
much time as you like testing the equipment with no interruptions in a friendly 
relaxed and informative atmosphere. Please phone for hire rates. 

For more information please contact Joseph Walker on 01-221 0192 

COMPUTER MUSIC STUDIOS GIVES YOU 
TOMORROW'S TECHNOLOGY TODAY! 

STOP PRESS: SINCLAIR SYSTEM AVAILABLE SOON 
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BACK ISSUES 
Back issues are available at a special price of 75 pence each (inc. p&p) for 1981/82 issues only. 

1983 issues are available at a price of £1.10 each (inc. p&p). All issues below can be obtained from: 
E&MM, Mail Order Department, Alexander House, 1 Milton Road, Cambridge, CB4 1UY. 

Issues not mentioned below are sold out, but photocopies of articles (see E&MM Feb 83 and Feb 84 issues 
for indices of features) can be obtained from the above address at 50p per article. 

This Back Issues page supercedes all previous listings. 

1981 

AUGUST PA Signal Processor * 
Powercomp * Hexadrum * Matinée 

Resynator/Casio VL-Tone reviews 
Irmin Schmidt 

OCTOBER Harmony Generator * 
Securigard burglar alarm * Effects 
_ink FX-1 * Music at City University * 
dbx noise reduction & Blacet Syn Bow 
reviews * Micro interfacing * Disco 
equalisation 

NOVEMBER Landscape explored * 
Casio MT-30, Roland GR-300 Guitar 
Synthesiser, Roland CPE-800 Compu-
Editor reviews * Melody Making on 
the Apple * Phasing * Auto Swell — 
Electric Drummer — Soundbooster — 
Toneboost projects 

DECEMBER Rick Wakeman in 1984 * 
Orchestral Manoeuvres in the Dark * 
Bio Music * Yamaha CS70M, Vox 
Custom Bass & Custom 25, Roland 
CR5000 & CR8000, Alpha Syntauri, 
Fostex 250 * Synclock project * 
ZX81 music 

1982 

JANUARY The New Tangerine Dream 
* Japan Music Fair * Fact File * 
Guitar Workshop * Reviews: 
Casiotone 701, Teisco SX 400, Aria 
IS 400, M.C.S. Percussion Computer, 
Soundchaser, Beyer Mics. IC Effects 
Boxes, Tempo Check * Projects: 
Spectrum Synthesiser, Electric 
Drummer, Volume Pedal 

FEBRUARY Ike Isaacs * Digital Audio 
Discs * Yamaha GS1 & 2 * Reviews: 
Korg Trident, AKG 033061 & D202 
Mics, Menta Micro, Roland TR606 
Drumatix, JHS C5OPM & C2OB amps, 
Fostex A-8 8-track Recorder, Tokai 
ST50 & PB80 Guitars * Vocal PA * 
ZX51 Music * Projects: Digital Delay 
Effects Unit, Spectrum Synth, 
Percussion Sound Generator * 
Resonant Filters 

APRIL Martin Rushent, Human 
League in the Studio * Cardiff 
University Electronic Music Studio * 
Reverberation explained * Reviews: 
Korg Mono/Poly Synthesiser, Fostex 
350 Mixer, Roland TB-303 Bass Line 
Seouencer * Projects: MF1 Sync Unit, 
Multireverb 

MAY Holger Czukay * Depeche Mode 
* Keyboard Buyers Guide * The Peak 
Programme Meter * Reviews: Moog 
Source and Rogue Synthesisers, 
Suzuki Omnichord, Acorn Atom 
Synthesiser, Calrec Soundfield 
Microphone * Projects Soft Distortion 
Pedal, Quadramix 

JUNE Jean-Michel Jarre * Classix 
Nouveaux * Studio Sound 
Techniques * Making Music with the 
Microfan 65 * Reviews: Carlsbro 

Minifex and E-mu Systems Emulator * 
Projects: Panolo and Multisplit. 

JULY Ronny with Warren Cann and 
Pans Zimmer * Drum Machines 
Buyers Guide * Jean-Michel Jarre 
Music Supplement * Reviews: Roland 
Juno 6 Synthesiser, Peavey Heritage 
Amplifier, Steinberge Bass Guitar, TI-
91V4 Music Maker Software * 
Projects: Universal Thgger Interface, 
Electric Drummer 

AUGUST Kitaro * Spectro Sound 
Studio * Jon Lord Interview & ' Before 
I Forget' music to play * Reviews: The 
Synergy, Korg Polysix, Tascam M244 
Portastudio, Shergold Modulator 12-
String Guitar, Yamaha Professional 
System Effectors * Warren Cann's 
Electro-Drum Column * Projects: 
8201 Line Mixer, Guitar Buddy 
practice amplifier. 

NOVEMBER Patrick Moraz interview 
and Adagio For A Hostage music to 
play * Robert Moog * Bill Nelson * 
K. Schulze and K. Crimson in Concert 
* Reviews: Yamaha PC-100, Technics 
SX-K200, Casio MT-70, Hohner P100 
and JVC KB-500 Minisynth 
Supplement, Gibson Firebird 2 Guitar, 
Alligator AT150 Amplifier, Allen & 
Heath 1221 Mixer, Eko Ritmo 20 * 
Projects: ElectroMix 842 Mixer, 
Arndek Chorus. 

DECEMBER Cliff Richard interviews 
and Little Town music * Patrick Moraz 
* ARS Electronica * Digital 
Recording Pt II * Reviews: Elka 
Synthex, Crurnar Stratus Synths, Tokai 
Basses, Shure PE Series Microphone, 
The Kit Percussion Unit * Projects: 
The Transpozer, Amdek Percussion 
Synth, Canjak 

1983 

JANUARY Richard Barbieri of Japan 
* Ultravox Music * Patiick Moraz * 
Ars Electroruca * Reviews: Westone 
Bass Guitar, BGW 750C Amp, Korg 
EPS-1 Keyboard, Clef Band Box, 
Zildjian Cymbals * Projects: Synblo, 
The Transpozer, Amdek Compressor 

FEBRUARY lsao Tomita * The 
Human League * The Novatron 
Revisited * E&MM Index 1981/82 * 
Reviews Linn Drum, Godwin 
Drummaker 32P, Wersimatic CX-1, 
Mattel Synsonics, Simmons SOS 
Drum Sequencer, Klone Kit, 
Movement Drum Computer 2, Korg 
KPR-77 Programmable, Memory-
moog, Synclavier II, Powertran 
Polysynth, Vigie Guitars, Tokai TA35 
Amo, Pearl Mics * Projects, Sinbal, 
Caltune, Amdek 6-2 Mixer 

MARCH Klaus Schulze * Michael 
Karoli * Francis Monkman * Bernard 
Xolotl * Chris Franke * Frankfurt * 
Reviews: Jen Piano 73, 5 Casio 

keyboards, RSF Kobol Expander, Korg 
Poly 61, Aria Mics, BGW 7000 Amp, 
Ibanez Effect Pedals, Tokai Flying V 
Guitar, Or- 1 Microcomputer * 
Projects: The Shaper, 842 Meter 
Bridge, Amdek Rhythm Machine Kit 

APRIL Naued Eyes * Gabor Presser 
* Scarlet Party * Frankfurt Show 
Report * Ambisonics * Magnetic 
Cartridges * Reviews: SCI Prophet 
600, Casio 7000, Chroma/Apple 
Interface, Eko Bass Pedals, Loco Box 
Pedals, Aiwa Dual Cassette Deck, Vox 
Guitars * Projects: Syntom II 
Percussion Module, Amdek 
Metronome 

MAY Keith Emerson * Guitar Buyers 
Guide * Roland MC-202 * 
Introaucing the MIDI * Reviews: 
Fostex X15 Multitracker, Echo Unit 
Supplement, 13 echo reviews, M9A K-
1/B, Yamaha Portasound MP1, 
Carlsbro Cobra 90 Amplifier, Technical 
Projects DI Boxes, Boss TU-12 Tuner 
* Projects: MicroMIDI, Home Active 
Speaker, Amdek Flanger Kit. 

JUNE Steve Hillage * Arthur Brown * 
Larry Fast * History of Guitar 
Synthesisers * Casio Modifications * 
Reviews: Synton Syrinx, Synclavier II, 
Clarion 4 track, Cutec MR402, Ovation 
Balladeer Guitar, Drumulator, Vesta 
Fire Flanger/Chorus, Aria AD-05 Delay, 
Suzuki Mic * Projects: OMDAC, 
Amdek Power Distributor, Active Bass 
Guitar 

JULY Marillion * Hans Zimmer * 
Programming Yamaha's DX 
Keyboards * Reviews: Kawai SX-210 
Synthesiser, Aria U60 Deluxe Guitar, 
Trident VFM Mixer, MXR Omni Effects, 
Milab Mics * Projects: Digital Signal 
Processing For Sinclair Spectrum, Tap 
Tempo, Amdek Delay Kit 

AUGUST Bill Nelson plus ' Chimera' 
music to play * Hubert Bognermayr * 
MIDI Dump * Barclay James Harvest 
* Reviews: Roland JX-3P/PG200, 
OSCar Synthesiser, 360 Systems 
Digital Keyboard, Music Percussion 
Computer, Fender Stage Lead 
Amplifier, Yamaha SG200 Guitar, 
Tubby Drum System, Frontline Effects 
* Projects: Digital Signal Processing 
(Part 2)— Echo programs for your 
Sinclair Spectrum, Amdek Phaser Kit 

SEPTEMBER Peter Vetesse * Which 
Synth? Comprehensive Guide * 
Prophet T8 in focus * Goldsmith's 
Collect Studio * Reviews: Oberheim 
DX Drum Machine, SCI Pro-FX 500 
Rickenbacker 360/12 String Guitar 
Rickenbacker TR75GT Amplifier * 
Projects: Synciap, Amdek Tuning Amp 
Kit 

OCTOBER John Miles * Andrew 
Powell * Yamaha DX1 * ICA 
Vancouver * Guitar Month * New 
Pickups * Mains Distribution Board * 

Amdek Graphics EQ * Rockman * 
HH K150 Keyboard Combo * Fender 
Elite Precision * Steinberger 6 string 
* Octave Voyetra Eight * Siel Opera 6 
* MXR 185 Drum Computer * Ross 
Pedals 

NOVEMBER Tony Banks * John Foxx 
* Moog Profile * Muzix 81 * Ibanez 
HD1000 Harmonics Delay * Klone Kit 
2 * Korg MX8 Mixer * UC1 
Sequencer * Seiko Digitals * Eko 
EM10 Keyboard * Ibanez RS315SC 
Guitar 

1984 

JANUARY Simple Minds * Saga * 
Hawkwind * Dave Hewson 
Reviews: Oberheim OB-8 * Vigier 
Nautilus Bass Guitar * Siel Cruise * 
Ibanez DM 2000 * The Kit 
Accessories * Projects: Electronic 
Metronome * Amdek Octaver 

FEBRUARY Daniel Miller * Mark 
Stanway * China Crisis * Don Airey * 
Reviews: Boss DE200 * Roland 
Chorus Cube 60 * Washburn Bantam 
Bass * Carlsbro Martin Amp * 
Yamaha PS-55 * Eko EM12 * Dr 
Bohm Digital Drums * Korg Poly 800 

Siel PX * CM: University of Surrey, 
Mainframe * Projects: Drumatix 
Modifications * Voltage Controlled 
Clock * Amdek Handclapper 

MARCH Vince Clarke & Eric Radcliffe 
* Blancmange * Reviews: SCI 
Drumtraks * Hammond DPM-48 * 
Cactus Electronic Drum Kit * Yamaha 
RXX Series * MPC Stage Pads & DSM 
Synth * A & HB Inpulse One * Roland 
TR-909 * SCI Six-Trak * Casio 
Microlink * Vox Venue Keyboard 
Combo * Roland SDE-3000 * 
Dynacord Guitar Combo * Roland 
System 100M * Seiwa SR100 Guitar 
* Projects: S-Trigger Converter, Lead 
Tester * Amdek Delay Kit 

APRIL Fad Gadget • Vic Emerson * 
Brian Chatton on the Poly 800 • 
Reviews: Klone Dual Percussion Synth 
* Vox Venue PA • Simmons SDS7 & 
SDS8 • Vox White Shadow Bass * 
Ibanez UE400 & 405 • Yamaha PS 
Keyboards • Crumar Composer • 
Roland Jupiter 6 • Roland TR909 & 
MSC1700 * Features: Understanding 
the DX7 • CM: The Gentle Art of 
Transcription Pli • Digital Design * 
Projects: The Syndrom Pli • Bass 
Pedal Synth 

MAY Wang Chung * Reviews: PPG 
Wave 2.3 & Waveterm * Roland Juno 
106 * Roland JS060 * Casio 
CT310 * M&A Electronic Drums * 
MPC Sync Track * Dynacord PDD14 
Delay * Feature: Understanding the 
DX7 Pt2 * Projects: PDSG Pli * 
String Damper * MIDI SUPPLEMENT 
Pli: MIDI Specification, MIDI Theory & 
Practice, MIDI Product Guide, MIDI By 
Numbers (Steve Levine) 
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+ON CASSETTE offlo=cco»:«11:1 
Paul White takes charge of our bimonthly examination of E&MM readers' 
musical offerings. If you've made a recent demo recoding you'd like him 
to hear, send it in a padded envelope — accidents do happen — and with as 
many personnel/equipment details as possible. A recent photo would also 
come in handy. The address for all submissions is E&MM, Alexander 
House, 1 Milton Road, Cambridge CB4 lUY. 

TAPE OF THE MONTH 

3D FICTION (Rotherham). Orb 
Martin: vocals. Fiona Palmer: vocals. 
Carl Hough: keyboards. Andy Steven-
son: keyboards/drum machine. 
Three tracks recorded in an eight-

track studio using a wide variety of 
keyboard instruments, including a 
Yamaha DX7, Korg Polysix, Roland 
Vocoder and Mellotron. Entitled 'Some-
times', ' China Garden', and 'A Day in the 
Pleasure Garden', the songs are com-
petently recorded — if a little overlong — 
and are let down only in the percussion 
department, where the band's Roland 
TR808 (just) fails to deliver the punch 
required for this sort of material. 
The entirely synthesiser/rhythm 

machine line-up gives 3D Fiction an 
entirely modern if occasionally inhuman 
sound, the arrangements hinting at 

eiKOZ:=1:0:0»1»»S 
DANGEROUS SHIRTS 
(Stafford). Three tracks by solitary shirt 
Graham Exfon, the other two band 
members being detained elsewhere at 
the time of recording. Titled ' Love Or 
Something', ' I'm Not Dead', and 'Turtle 
Rap', all three pieces were recorded on a 
Tascam 244 Portastudio/4RX set-up, 
utilising among other things a Roland 
SH101 monosynth, Korg KPR77 rhythm 
machine, guitars from Ovation and Aria 
and various assorted kitchen utensils. 

Despite the use of synthesisers, the 
first two songs are essentially guitar-
orientated and appear on first listening 
to be a curious blend of Elvis Costello, 
Gerry and the Pacemakers, and 
Squeeze. 
Although limited to a degree by the 

recording equipment available, the over-
all sound is bright, well balanced and 
reasonably produced, the only real 
headache being the inevitable drum 
machine with its sneezing electronic hi-
hat. The vocals have been treated — 
though not to excess — with an Evans 
Echopet, and sit quite nicely in the mix. 
Track three, 'Turtle Rap', is an off-the-

cuff, synth-based rap number with cur-
iously treated vocals and a manic back-
ing arrangement reminiscent of some-
body jamming with TV game sound 
effects. 
The songs presented here are far from 

being entirely commercial, but if the 
Shirt(s) can iron out their line-up prob-
lems and collar a record company, they 
may be able to press them into giving 
them a deal and thus button up a 
contract. 
62 

influences such as Depeche Mode, 
Japan, or perhaps The Stranglers. 

'China Garden' is a slow, haunting 
piece throughout which the drum 
machine is thankfully absent, which 
makes this just about my favourite of the 
three compositions on offer: the DX7 
lends a convicing acoustic-type feel to 
the track's arrangement. 'Pleasure 
Garden', on the other hand, uses flanged 
drum machine snare and tasteful inci-
dental synth phrases to create an intri-
guing aural effect: simultaneously both 
driving and soporific. 
3D Fiction are a young band with a 

strong sense of purpose whose un-
faltering production style adds interest 
and variety to what is really some pretty 
lengthy material. Although not stagger-
ingly original, their music is up-to-date 
and intelligently constructed, and should 
stand them in good stead for the months 
to come. 

WiSSI+1+WMCCO=C 

A BETTER MOUSETRAP 
(St Helens). Three offerings from Brian 
Hulse, a songwriter who turned solo 
after his original band split up. Again 
recorded on a Tascam 244, the tape 
features a Korg Polysix, Drumulator, 
Ibanez analogue delay and various 
guitars. 

Marred only by some minor tuning 
discrepancies, the songs — entitled 
'Come The Morning', 'The Random', and 
'Something That You Said' — are yet 
further evidence of the sort of recording 
quality that can be achieved using only 
the humble Portastudio. The Drumul-
tor's punchy, dynamic voices impart a 
solid, professional feel to all three works, 
while Hulse's vocals blend in well with 
the textural atmosphere of the backing, 
even if they're a little too recessed in the 
mix to be as clear as I would like. 
Although the instrumental backing is 

predominantly played on synths, these 
are used manually (you know, pressing 
the keys) as opposed to being pre-
programmed, and the music is therefore 
devoid of the pitfalls suffered by so 
many sequencer-based compositions. 
The songs on offer here may not be 

outstandingly commercial, but they are 

quite original, and it is to the composer's 
credit that they do not betray his in-
fluences too heavily. 

PAPERWORLD (Banghurst, 
Hants). A musical compilation by Mark 
Griffiths, recorded on a hired Portastudio 
and using a Roland SH2 and digital 
sequencer. Later tracks were recorded 
on a Tascam 34, while the whole tape 
was mastered on a Revox B77. 
The material on offer is entirely instru-

mental in nature and sounds to these 
ears as if it was written as part of a 
complete audio-visual production rather 
than as music in its own right. But that's 
not to say that in isolation it is musically 
weak — far from it. Griffiths seems to 
have coaxed a surprisingly wide range of 
sounds from his humble set-up, while I 
don't think it would be an exaggeration 
to say that much of the music shows real 
compositional flair. 
As a sort of quick musical reference 

point, I'd say the tape is slightly rem-
iniscent of Vangelis working on a fictit-
ious David Attenborough TV series, but 
then again, such a description could 
appear quite damning to some listeners! 
The composer informs us that it's 

taken him the best part of a year to pluck 
up sufficient courage to bring his music 
out into the open, so this current offering 
has appeared not before time. 

I like this tape very much, and wouldn't 
be at all surprised if, given wider ex-
posure, its creator did not become the 
recipient of a number of commissions for 
film, television and advertising work. 
Paul White E&MM 
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244 Producer Packages 
from Tascam, the builder:: Lf 

the original Portastudio includes 
the basics you need to connect to 
your hi-fi and get started the 
moment you get home *AKG 
D80 Microphone * Pack of 4, 2 
meter phono leads * 10, Maxell 
C60 Cassettes * 
Tascam 244   £819 

on) Fostex Producer System 
includes the acclaimed 250 

Ivlultitracker plus all the ready to 
run accessories as listed above 
for the Tascam system. 
Fostex 250  £589 

Studio Supply for C. 

The Five, very best 
deals in four track  
These are the main 
contendors in the 
home studio stakes 
all from Turnkey 

7 234 Syncaset is Tascam's 
V latest offering. The first all 
professional, rack mounting 
multitrack deck. Includes dBx, 
digital counter, search, mixdown 
and fill four track record facility. 
FREE Model 1476 four channel 
mixdown mixer W.th bass, treble 
and pan controls when you buy. 
Call us for further details 
Syncaset £499 

The Tape Specialists 
Widtt: 406 456  
1/4", NAB £9.90 £12.50 
1/2 " NAB £18.90 £24.90 
1", NAB £31.90 £39.90  
1/4 ",7" spool, GM1800 .£6.99 

Edit block £4.00 Edit tape £2.51 
Leader, R/W £3.60. Cleaning kit 
£3.00. Head Demagnetiser 
£18.50. Single edged blades ( 10) 
£0.87. Pencils (12) £3.00. 

4MT44 Challenger This is 
a serious newcomer from 

Yamaha. The MT44 offers full 
simulsync facility and the latest 
Dolby C Price include a free 
mixdown mixer. 
£294 

R15 Tracker 
A studio in the palm of your 
hand. Accessories available 
Fades X15   £260 

Mies by Mail 
AKG D80 (budget) £25.00 
D190E (cardioid) . £49.00 
D12 (dynamic) . £132.00 
D202 (twin capsule) . £ 123.50 
Sennheiser MD421 . . £93.00 
K3U (capacitor body) £47.00 
ME20 (omni capsule) . £26.00 
ME40 (cardioid caps) . . £36.00 

PZM, 
Breakthrough 

Costing a fraction of the original 
PZM price, this licensed look-
alike is very much a soundalike 
too. Main changes are battery 
rather than phantom power and 
jack output. Very limited stocks at 
the moment . £19.95 

Great British Spring 
Warm, bright reverb for 
recording. The latest, Mark III 
vets,oli ut this classic stereo 
reverb unit o improvements 
in the sound 
that's been 
approved 
by many 
thousands 
of studios / 
worldwide/ 
£199.00 

Confidential Price War 
There's a fight going on fcr brand 
leadership in multitrack sales. 

Each and ...very company wants to get your 
business so we can offer enticing deals on top 
selling items. We dc not publish package 
prices. Call us for a confidential system quote. 

* Fostex Quarter Inch 
350 Mixer . 
3060 meter bridge £74.66 
A8 Recorder . . £ 1095 00 

* Tascam Ralf Inch 
M30 Mixer . . 
38 Recorder £ 1699.00 
32/2 stereo . . 17 

Or you mix and match, because at 
our prices, you are always the winner. 

The latest time and dynamic control from the Rack Shop 
MICR 175 The new long delay 
from the masters of studio effects 
for musiclans ...... 1399.00 

Drawmer Lim/Comp every 
dynamic control facility for tight, 
punchy, stereo sound . £325.00 

ICORG SPI) 3000 Silent, long 
delay, 9 memories for your best 
effects   £699.00 

Yamaha Reverb A real break-
through in in digital reverb pnce 
and quality.   £400.00 

Mastering Success 
The top selling RD.,OX B7.1, (high 
speed two track version only) or 
special offer .(other versions to 
special order) £607.00 

Simply Creative 
Accessit, the most versatile 
effects for budget studios 
Call for lull range caLlogue 
Sound Vice, compressor 
Line or mike input, 
control of gain and 
speed. Meter shows 
control   £44.95 
Silent Solution, noise gate 
Cuts noise from tape, microphones 
or instruments. Depth, speed and 
.,ensitivity controls   £44.95 
Compact Chamber, reverb Full 
stereo effect, with an tone control 
and a fully isolated multiple trans-
ducer assembly £115.00 

es-OPEN for Sales: Mon-Fil 9.30 - 5.-30, Sat 10-2 

Twin Sweeper, Equaliser Two 
band sweep control for mono or 
sterec apphratt- ,ns £44.95 
Single Power unit   £6.99 
Four Way Power . . £29.00 

Stak 
Rak 
A very 
clever. 
British 
system 
of parts 
that lock 
together to 
provide your 
exact racking requirements. 
And yen can add parts as and 
when you need them Start with 
the basic, 1 meter high kit £55.75 
then add castors £18.00 or side 
panels £19.00 or a shelf £7.00 

s. 

Pik 
If, 

Prices shown are exclusive of 
VAT and postage. Please add 
15% and our postage charges 
as follows. 
up to £9   £1.00 
over £40   £2.09 
over £40 to £300 £3.00 

Rease check 
directly for 
birvier items 

Brent View Road. LONDON NW9 7EL. Tel 01-202 4366 Telex 25769 



»ON RECORD 
Dan Goldstein looks at the 
labels big and small. 

You 
Wonders from the 
Genetic Factory 
Rock City RCR 88004 

Hideous title apart, this is an album of 
almost inspirational quality from the 
German synthesiser duo of Albin Meskes 
and Udo Hanten. While undeniably 
derived from the Tangerine Dream/Klaus 
Schulze school of synthetic thought, 
Wonders succeeds in creating for itself 
an individual character that, for this writer 
at least, has restored some faith in the 
current wave of German electronic music. 

Side one consists of five shortish 
pieces that contain some delicate (Nova-
tron and Memorymoog) atmospheric 
touches and some mildly wonderful drum 
machine programming, using Dr Bohm's 
ever-popular 'digital drums'. Only the 
gimmicky Sampling Dance' (presumably 
a reference to the number of sound-
sampling devices used on the track) 
seems ill-conceived or awkwardly con-
structed. 

Sadly, though, side two of Wonders 
consists of one lengthy, pseudo-impro-
visational track — 'Yourovision' — which, 
seeing as it appears to be the band's 
flagship, comes as something of a dis-
appointment after the innovations of 
side one. Instrumentally, this track sees 
older devices such as the Minimoog and 
ARP sequencer come further to the 
forefront, and in the area of composition 
also, 'Yourovision' appears more dated 
than its shorter, more disciplined counter-
parts on the flip-side. 

This is still good music, however, 
immaculately played and recorded with 
great clarity (if not a staggering degree of 
imagination), and should prove to be the 
starting-block for a fine synthesiser band 
indeed. 

Echo & The Bunnymen 
Ocean Rain 
Korova KODE 8 

In these days of MIDI polyphonic se-
quencing and Fairlight sampling, it's 
refreshing to see an established band 
take the opposite direction and choose 
instead to work with a string section to 
add another dimension to their instru-
mental line-up. Echo & The Bunnymen 
have done just that, and certainly on a 
purely textural level, they've managed 
the transition extremely well. I don't 
know whether it's the skill of Adam 
Peters' orchestral arranging or whether 
there was a general empathy between 
band and men-with-bows, but there is a 
certain 'togetherness' about the playing 
on Ocean Rain that was lacking in the 
days when it was just guitar, bass, drums 
and so on. 

Alas, good playing and sympathetic 
arrangements do not a good album 
make: you also need some decent, 
memroable melodies, the odd cannily-
phrased lyric or two, and a reasonable 
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singing voice to link the two together. 
Ocean Rain has none of these things. 
True, 'Nocturnal Me' has a gorgeously 
hummable hook-line and clever lyrics to 
boot, but that's only one track out of 
nine, which really isn't good enough. 

Frankly, after several attentive listens 
to Ocean Rain I cannot for the life of me 
see why Echo & The Bunnymen are 
lauded and pandered to as much as they 
seem to be. It's a pleasant enough 
album, but Ian McCulloch should by now 
have come to terms with the fact that he 
can only really sing one octave, and that 
there's a limit to how much lyrical arro-
gance most people can take. 

I'm going to play ' Nocturnal Me' again 
when I've finished writing this review, but 
woe betide me if I select the wrong track. 

Sal Paradise 
Shimmer 
Arista 206 156 

I have to confess that I know next to 
nothing about Sal Paradise, other than 
that it's the name of the main character 
in Jack Kerouac's autobiographical On 
The Road. I can't for one moment imagine 
that the Sal Paradise on this record is the 
same one, but whoever he is, he's made 
quite a debut with Shimmer. 
A collage of drum machines, acoustic 

tribal percussion, strong-ish acoustic 
synth sounds and forceful but rather 
insecure vocals, this LP does for tra-
ditional West African music what Japan 
did for the music of the Orient — put it in a 
modern, popular context by fusing its 
instrumentation and construction with 
those of the contemporary electronic/ 
dancefloor idiom. Add some sensitive, 
thoughtful lyrics and dry-as-we-could-
get- it' recording and you've got a recipe 
for transcontinental success, as Japan 
proved. 

- 

Since there's no mention on the sleeve 
of any other musicians, I'm assuming 
Paradise plays all the instruments, as 
well as writing all the songs, co-producing 
them and, of course, singing them. In 
which case, Shimmer has got to go 
down in my book as one of the most 
pioneering works of the year. 

If only I could find out who he is. . . . 
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MODULAR SYN T I HIS 
Woodwind Sounds 

Steve Howell on how to synthesise both 
sounds and their rougher, less refined 
Western world. 

T
he principle behind most woodwind 
sounds is that air is passed down a 
resonant tube whose apparent length is 

varied by opening and closing holes along its' 
length. There are, therefore, two elements to 
most woodwind sounds — the tone and the 
breath. This is particularly true of overblown 
instruments, though on double reed devices 
such as the oboe and bassoon the breath 
,qement is not so prominent. 
Oboe is actually one of the most difficult 

sounds to synthesise accurately, though it is 
quite easy to recreate the effect of the instru-
ment's reediness. This is done by using as the 
basic waveform a pulse wave whose pulse 
width (or mark/space ratio) is asymmetric, ie. 
in the region of 10:90 (or vice versa), though 
the actual ratio can be varied according to 
taste. This should help capture the acoustic 
sound's inherent thinness. The VCF should be 
set quite resonant — about halfway — and the 
cutoff frequency fairly high according to taste. 
The EG should incorporate a softish attack 
(not too slow, though) with full sustain and a 
short release. 

Slow (around 4Hz) vibrato can be added if 
so desired. Experiment with introducing the 
effect gradually if you wish, though personally 
I prefer leaving a moderate amount of vibrato 
on all the time. This should give you a pretty 
good oboe effect, especially if you smother it 
in reverb and keep it back in an orchestral 
mix. Take it down an octave, with suitable 
tweaking of the VCF cutoff frequency and EG 
attack, and you should have a reasonable 
approximation of a bassoon. 

If. on the other hand, you feel like being a 
bit more adventurous, you could try the patch 
given in Figure 2. Here, a footpedal is used to 
control the tone of the sustained sound by 
altering the cutoff frequency and the pulse 
width slightly as the pedal is moved. If a 
footpedal is not available, then any DC 
voltage supply routed via a conveniently loca-
ted control can be used. You will see also that 
a sinewave (tuned about two octaves above 
the pitch of VC01, with a very rapid attack/ 
decay and no sustain) is used to modulate the 
VCF very slightly. This element introduces the 
'squeak' at the front end of a double reed 
instrument. You can also, if you wish, sweep 
the width of the pulse very slightly with the 
output from a spare EG, as this can create the 
illusion of reeds 'energising'. 
As an option for both of the patches given. 

you might like to try routing the whole thing 
through a parametric equaliser with a narrow 
'Q' and frequency set around 3K or so. In the 
absence of a parametric, a graphic equaliser 
with all but the middle frequency sliders at 
minimum will perform much the same job, as 
will the EQ section of your mixer. Finally, if 
you want to hear an excellent example of a 
synthesised oboe, have a listen to The War 
Suite by Gino VaneIli. .. 

Flutes and Clarinets 
Clarinets are relatively easy to synthesise. 

since a straight square wave with a softish 
attack should get you close to the acoustic 
sound without too much trouble. Filter cutoff 
frequency and ADSR times can be adjusted 
to suit, and again you could consider the 

conventional orchestral wind 
counterparts from the non-

addition of some vibrato. In general, though, 
all you really need is a good, symmetrical 
square wave. 
The flute, on the other hand, is a different 

kettle of sonic fish altogether. Whereas oboes 
and clarinets are shoved in the mouth and 
blown down, a flautist has to blow over his 
instrument in much the same way as you or I 
would blow a bottle. The result is a much 
more ' breathy' sound, and it's necessary to 
set up your synth patch in a slightly different 
way if you wish to recapture that element. 
Figure 3 gives a patch that can be used to 
create an effective flute sound: there are two 
channels — one for the tone and one for the 
breath. Many people attempt to synthesise 
the breathiness of a flute simply by mixing a 
noise generator in with the VCO via the VCF 
but frankly I've never been a fan of this 
method: it rarely sounds particularly convinc-
ing, due in part to the fact that without 
splitting the two sound elements into separate 
parts, complete control over the synthes-
ising process is well-nigh impossible. 
The pitched tone portion of the sound is 

derived from a symmetrical square wave, 
passed through a VCF whose cutoff fre-
quency is adjusted so that the sound is fairly 
pure. A triangle wave can be used as an 
alternative, but steer clear of using a pure 

sinewave, as it's usually too lacking in 
harmonics to be heard amongst other instru-
ments. There is a very slight EG sweep of the 
VCF — just enough to open the envelope a bit 
at the front end of the sound. The EG controls 
are set to give a 'blowy' sound, with attack, 
decay, and release times of about 500ms or 
thereabouts and the sustain set about half-
way. This introduces a subtle touch of harm-
onic movement, making the overall sound 
more interesting. 

The ' breath' channel is derived from feed-
ing a white noise source (it must be white 
noise for optimum effect) into a low or band-
pass filter which, in turn, is shaped by EG3. 
The filter can be set more or less as required, 
with the cutoff frequency and resonance 
adjusted to suit, while the EG controls can be 
set to give either a short burst of breath at the 
front of the note or, with the sustain control 
up, a hint of ' blow' throughout. Vibrato can be 
added as desired. 

Ethnic Woodwind 
Instruments 
The patches outlined above should give 

you a fair approximation of orchestral wood-
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Figure 2. Complex oboe patch - footpedal is 
used to alter tone. 
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wind sounds, and can sound effective either 
back in the mix or as melody lines. 

Other cultures also use similar instruments 
as a part of their traditional music but, where-
as Western civilisations have refined their 
instruments and accompanying playing tech-
niques, the wind instruments of some ethnic 
societies have not evolved to such a degree. 
What this means for the average synthesist is 
that whilst the wind patches remain essen-
tially the same, variations in some control 
settings and playing techniques are neces-
sary if these less conventional wind instru-
ments are to be synthesised accurately. 
The major difference between the two gen-

erations of instruments lies in pitch stability. 
Arabian, African, and Oriental musicians - 
without the advantages (?) of a Royal Acad-
emy training - place rather less emphasis on 
holding stable notes for any length of time, 
with the result that pitch is given more than a 
passing opportunity to 'wobble'. 
To emulate this effect, we can use sample 

and hold, as patched in Figure 4, instead of a 
symmetrical sine or triangle wave output 
from an LFO. In this case, the CV output is 
routed via a lag time integrator which acts as 
a slurred, random modulation source. When 
applied to a VCO in small amounts, this 
makes the sound more unpredictable and 
therefore more ethnically realistic and 
'human'. Modulation levels are quite critical 
make sure you don't go over the top and 
introduce an effect that's too extreme. 

It's worth mentioning at this point that a 
woodwind player cannot, in fact, actually 
create true vibrato - the effect produced is 
amplitude modulation, or tremelo. Having said 
thàt, however, when it comes to synthesising 
wind sounds, pitch modulation is extremely 
effective, if not absolutely authentic. 
Non-Western players often lack the highly-

developed embrouchure possessed by 
orchestral players, and their instruments tend 
to be more 'breathy' as a result - this is 
especially true of pan-pipes and African 
flutes. Adjusting synth patches with this in 
mind, the most effective modification you can 
make is to adjust the resonance control so 
that the filter is almost on the verge of 
oscillation. You should also try tuning the 
cutoff frequency so that it bears some relat-
ionship to the pitch of the tone. You can 
adjust the balance between tone and breath 
to suit the effect you require. Finally, you can 
experiment with various sets of ADSR times 
for different effects, though make sure things 
don't end up sounding utterly unmusical! 
Non-Western read instruments can be 

quite a bit more screechy than our oboes, so 
some adjustment of the filter controls is 
necessary for faithful reproduction, along with 
changes to your EC) settings. You might like 
to try routing the output of a sample and hold 
into the pulse width CV input for random 
pulse width changes at each note: the S/H 
must be stepped through by the trigger out-
put of the keyboard. 

Note-sliding 
Many non-Western folk musicians employ 

a lot of sliding between notes, so portamento 
can be used in small doses. This should be of 
the temporary type, provided either by an 
auto-glide facility on the keyboard (played 
legato) or by swiching it in manually with a 
pushbutton or footswitch. 

Lastly, the music of many non-Western 
cultures can be quite a bit more dynamic than 
that of their Western counterparts, so it can 
be a god idea to route the whole synth sound 
through a master VCA whose output level is 
controlled by a footpedal or similar controller. 
You could even try this technique in the 
context of Western woodwind sounds as well 
- and play wind parts with a dynamic range 
rather wider than that produced by the 
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average Berlin Philharmonic Orchestra flautist! 
Putting all these techniques into practice 

can be something of a headache, requiring as 
it does a great deal of rehearsal and careful 
listening to the music of different cultures. It's 
interesting to note that what a traditional 
peasant folk musician does almost instin-
ctively requires not only a lot of technology 
but also a great deal of advance planning and 
thought on the part of the modern synth 
player. So much for the wonders of science... 

Phrasing 
Even though all the points mentioned 

above should put you on the road to succes-
sful wind sound synthesis, your efforts will be 
all but wasted if you don't pay a reasonable 
amount of attention to phrasing. Remember, 
a woodwind player has only a finite amount of 
breath, so if you start playing very long notes, 
they're more than likely going to diminish the 
authenticity of the sound. Try to arrange your 
synth pails so that there is time for your wind 
soundalike to 'take a breath', and try to keep 
them within the range of the instrument you're 
basing your sound on. Of course, part of the 
beauty of synthesisers as instruments is that 
you're rarely restricted by such mechanical 
considerations, but if realism is your aim, the 
rules outlined above are simply impossible to 
ignore. 

All wind sounds are essentially mono-
phonic and are therefore best suited to a 
single-trigger monophonic system - a poly-
phonic synthesiser might not be capable of 

A 

Mixer -0 

Figure 3. Flute patch. This can also be used for 
pan-pipes etc - see text. 

Figure 4. Patch for ' slurred' sample and hold, to 
introduce random vibrato. 

creating the sound you want. With the poss-
ible exception of the flute, it's pretty rare for 
woodwind instruments to go divisi, and 
they're best recorded line-by-line on separate 
tracks of a multitrack tape. During recording, 
reverb can be applied as necessary, as can 
repeat echo if you're looking for a useful 
special effect. Personally, I find chorus, flang-
ing, and phasing render the sound too 'elec-
tronic', though this may of course be prec-
isely the effect you're after - feel free to 
experiment. 

Before we finish, there is one playing tech-
nique that can be usefully applied to all the 
above sounds (or indeed any with a mod-
erately slow attack) and that is pseudo-touch-
sensitivity. If a note is played staccato, the 
attack doesn't have sufficient time to reach its 
full output level: holding the finger on the key 
a little longer enables it to do so. So, altering 
the way you touch the keys can give you quite 
a wide range of control over the sound's 
output level, depending on the attack time 
set. 

That, then, concludes our excursion into 
the world of woodwind sounds. I feel quite 
strongly that these forms of sound texture are 
rather underused in much of modern music. 
Western wind tones can be used as a string 
section alternative for synth players wanting 
orchestral size without orchestral clichés, 
while more exotic sounds can lend a piece of 
synth-based music a more than welcome 
'acoustic' flavour. 

Steve Howell E&MM 
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Understanding the DX7 
w 4•%11,. 

The second of two 
examinations into the synthetic 

make-up of DX7 preset voices. This month, the program 
under scrutiny is 'Train'. Your conductor, Jay Chapman. 

DX7 
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envelope ' 
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envelope FLAT 

break point break point 
WHIRTIF BELL Figure 1. 

H
eying been led gently by the hand 
through the internals of E. ORGAN 1 
you should now have a set of incredibly 

experienced digits (that's fingers, not num-
bers) and hopefully I can drop some of the 
more laboriously detailed descriptions of my 
keypad fumblings. 

'TRAIN' has three components — the 
Whistle, Bell and Steam sounds. As algorithm 
5 has only three carriers it's not difficult to 
work out which is doing what. How? Turn off 
each of the carriers in turn and see which part 
of 'TRAIN' goes away. You should end up 
with: 

Operator 1: Whistle 
Operator 3: Bell 
Operator 5: Steam 

Whistle 
Let's deal with the interesting parts of the 

whistle sound. The pitch of the whistle is 
related to the keyboard position (as we will 
see, that of the bell is not) so the carrier, 
Operator 1, is in frequency ratio mode. The 
ratio is 1.64, which means that the whistle is 
not going to play in concert pitch but, seeing 
as it's a fairly unmusical sound, that doesn't 
matter all that much. It's when we look at the 
frequency ratio of Operator 2, the modulator, 
that some light begins to emerge, if only 
because it is also a bit strange at 3-03. What 
we are seeing is similar to the effect of a ring 
modulator: we can create more or less dis-
cordant sounds by modulating a carrier of a 
given frequency with a more or less unrelated 
frequency. 

Confucius he say, 'one practical demo 
worth a lot of theoretical mumbo jumbo', so 

try varying the frequency ratio of Operator 2 
with only Operators 1 and 2 turned on. When 
you get to 1 -64 (remember Operator 1?) the 
sound becomes quite musical again. For 
experience you might try to get the same type 
of sound starting with Operator l's frequency 
ratio set at 1 -00. If you can't work out in 
advance what value Operator 2 should have 
for its frequency rat() parameter, just fiddle 
about until you get Mere! 
On the envelope generation side of things, 

the carrier EG is nothing unusual. The mod-
ulator's EG has a slowish peak on the front 
which causes the modulated carrier's timbre 
to come and go' giving a longish 'wah' at the 
start of every note. 

Bell 
A very simple sound to make! Both carrier 

and modulator EGs come on like a switch and 
die away slowly, independently of key 
release. In fact, the shape of these envelopes 
is the same simple one used for Operator 6 on 
'E.ORGAN 1' — the difference is that the Rate 

2 slope is much more gentle, ie. there is a 
much greater time gap between leaving Level 
1 and arriving at Level 2 which is zero in both 
cases. 
The frequencies of the two Operators are 

not related to the keyboard. You get the same 
bell pitch anywhere on the upper part of the 
keyboard because the Operators are in fixed 
frequency rather than frequency ratio mode. 
You'll find that the frequency produced by the 
carrier is 371.5Hz, while that of the modulator 
is 977.2Hz. If you play around with the mod-
ulator frequency you'll come across lots of 
bell- like sounds, some of which seem more 
'pure' than others. The purity, or lack of 
sideband frequencies, for some modulation 
frequency values is due to the mathematical 
relationship between modulator and carrier 
frequencies. Examples of pure and impure 
tones can be found with modulation frequen-
cies of 741.3Hz (= twice 371.5Hz) and 
631-0Hz respectively. 

-f eedb ac 

6 loop 

Figure 2. 

Keyboard Level Scaling 

Well, well, well... I bet you had your sus-
picions that this subject would turn up even-
tually! What follows is a brief look at what 
keyboard level scaling is all about. The key-
board level scaling paramaters allow us to 
specify how we want the output levels of 
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Figure 3. 
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envelope generators compressing or expand-
ing depending on the position of the key 
being pressed. We'll leave sophisticated use 
of this feature to a much later article although 
it's worth noting that it is one of the DX7 
features that permit such accurate synthesis 
of acoustic instruments. For TRAIN' the 
feature is used very crudely to compress the 
whistle envelopes so that at the upper end of 
the keyboard they are completely flattened — 
they remain at zero and we hear nothing. The 
same thing is done for the bell at the lower 
end of the keyboard. 
To use keyboard level scaling we must 

supply five pieces of information for each 
Operator to be affected. For 'TRAIN' we wish 
to affect the amplitude output by the bell and 
whistle components, but as we are not attem-
pting to affect the modulation of these com-
ponents (the more normal use of keyboard 
level scaling in imitating accoustic instru-
ments) or the amplitude of the steam com-
ponent, we need interest ourselves only in the 
relevant carrier Operators: 1 and 3. 
Our first piece of information is related to 

the feature found on some synthesisers which 
allows the keyboard to be split into two parts. 
On some the split point is fixed, but on others 
you define it by choosing the key (or pitch) at 
which you wish the split to occur — the latter 
method is used on the DX7. In edit mode, with 
only Operators 1 and 3 turned on (' 101000'), 
observe this value for each Operator by 
pressing the green Break Point keypad and 
then using the purple Operator Select keypad 
to view the value of each Operator in turn. 
You should have: 

Operator 1 — Break Point = C3 
Operator 3 — Break Point = C8 

Whatever we do with the components, the 
bell's scaling will centre to the right of the top 
end of the keyboard and the whistle's around 
the bottom. Note that C3 is middle C — two 
octaves up from the bottom end of the 
keyboard — and C8 is actually three octaves 
above the highest C on the keyboard. 
The next two pieces of information are 

concerned with the way the effect of scaling 
varies to the left and right of the break point. 
To understand what is going on we need to 
refer to the keyboard level scaling diagram 
Yamaha provide on the top right of the DX7 
front panel. 
The first thing to realise is that the vertical 

line marked 'Break Point' represents the key 
selected by the 'something like a keyboard 
split' choice we have just looked at. When we 
are deciding what to do to the left and the 
right of the break point key we choose from 
the left or right side of the vertical line, ie. we 
choose a ' left curve' or a 'right curve' respec-
tively. Note that in this context a 'straight line' 
is just a particular type of curve, so both the 
LIN and DOD shapes can be referred to as 
curves. 
When we consider left or right curves we 

have two more decisions to make. First, do 
the envelopes get compressed or expanded 
as we move further away from the break 
point? And second, is the change propor-
tional to how far away we've moved from the 
break point or does the rate of change in-
crease? The former is represented by the 
curves marked LIN (for linear) in the diagram 
and the latter by the curves marked EXP (for 
exponential). 

A discussion of why we would choose LIN 
or EXP will have to wait until a later article, but 
suffice it to say for the moment that both the 
amplitude and timbre of a sound produced by 
an acoustic instrument have components 
related to the pitch of the sound, and such 
relationships can be approximated by the 
linear and exponential functions provided. 
Having decided which curve to use on the 

left and right we must also tell the DX7 by how 
much each cuve is to be applied, ie. their 
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individual depths, and these are the final two 
pieces of information. 
So to recap, the five pieces of information 

for keyboard level scaling are: 

1) the Break Point — where left and right 
curves meet. 
2) the left curve's Shape. 
— expand or compress 
— linear or exponential 
3) the left curve's Depth. 
4) the right curve's Shape. 
— expand or compress 
— linear or exponential 
5) the right curve's Depth. 

Let's have a look at how 'TRAIN' uses this 
feature. Turn the six Operators on and press 
the green Depth keypad. We look at the depth 
before the curve type because if the depth is 
zero the curve is not going to have any effect 
and we can therefore ignore it. The display 
looks something like: 

ALG 5 111111 0E6 

L SCALE DEPTH= 0 

You may not have the same Operator 
selected (0P6) and you might have an ' R' for 
right instead of an ' L' for left — hitting the 
Depth keypad will toggle between and ' R'. 
By using the Operator Select keypad, cycle 
through the six Operators, looking at their L 
Scale Depth and R Scale Depth values, and 
you should discover that all the depth values 
e zero, except that Operator 1 has 'R SCALE 

JEPTH = 98' and Operator 3 has 'L SCALE 
DEPTH = 98'. 
Operator 1 is the carrier for the whistle and 

as only its right scale is affected we hear it 
normally at the left-hand end of the keyboard, 
ie. to the left of its break point. Select Oper-
ator 1 and press the green Curve keypad until 
your display shows: 

ALG 5 111111 OP1 

R KEY SCALE= —LIN 

Looking back to the keyboard level scaling 
diagram, you'll see that the envelope for the 
whistle carrier will be more flattened the 
further you play to the right of its break point. 
If you turn on only Operators 1 and 2 — to give 
you the whistle on its own — and play up the 
keyboard from bottom to top, you'll hear the 
volume of the whistle stay steady until you 
reach middle C, after which it gradually fades 
the further you move up the keyboard. Figure 1 
is a simplified diagram to relate the curves 
and their effects to the keyboard for the 
whistle and bell sounds. 

The method used for the bell sound is very 
similar. However, the volume of the bell drops 
off rapidly as you progress down from the top 
of the keyboard — if you consider the shape of 
that part of the left curve of the bell's carrier 
Operator that's effective you should be able 
to work out why. 

Steam 
A train's steam sound shouldn't pose too 

many problems — we want some white(ish) 
noise delivered in short bursts. We already 
know that Operators 5 and 6 are the culprits, 
so let's sort them out. 

Turn Operators 5 and 6 on, the rest off. 
Press down the green Feedback keypad and 
you'll see that 'FEEDBACK = 7' which is the 
maximum value possible. The relevant part of 
the algorithm diagram is shown in Figure 2. 

The feedback loop around Operator 6 
allows it to modulate itself, which will pro-
bably make its eyes water no end ... In any 
case, it's very useful from our point of view as 
it allows us to make noise (!) To see the 
process in action, try varying the data slider so 
that the Feedback level moves from 7 to 0 
and back again, and listen to the sounds 

produced. I'll leave you to play with the levels 
and frequencies at your leisure. 
The last item we have to look at is how the 

short rhythmic 'chuffs' (note the highbrow 
technical terminology) are organised. Press 
the Speed keypad under the LFO legend. By 
varying the data slider you can change the 
frequency of the Low Frequency Oscillator 
(LFO) and thereby the timing of the steam 
sound. The LFO is used in a similar manner to 
most other synthesisers, so that, for example, 
it can provide vibrato by modulating the pitch 
of carrier Operators. For the steam sound, the 
amplitude — rather than the pitch — is mod-
ulated. 

Press the green Amplitude keypad under 
the Mod Sensitivity legend, turn all the Oper-
ators on and select them one after the other. 
You will see that Operator 5 is the only 
Operator with a non-zero value for its Ampli-
tude Modulation Sensitivity — in fact it has the 
maximum value of 3. The display showing this 
looks like: 

ALG 5 111111 OPti 

A MOD SEM5. = 

What this means is that if there is any 
amplitude modulation going on, this Operator 
is going to respond to the full. The LFO is one 
of the amplitude modulation sources (these 
include the Modulation Wheel, would you 
believe!) so it will affect this Operator. The 
LFO parameter responsible for the depth of 
LFO amplitude modulation sent out to the 
Operators is shown by pressing the green 
AMD keypad under the LFO legend — the 
display looks like: 

ALE, 5 111111 OP5 
LFü AM DEPTH =99 

So, we have the final link in the chain 
producing the steam sound — with an Ampli-
tude Modulation Depth (AM D) of 99, the LFO 
is modulating away at full blast. The shape of 
the LFO wave is a triangle (press the Wave 
keypad for this parameter), giving the 'chuff' 
we require. Try the different waveforms avail-
able by using the data entry controls. 

Figure 3 shows how the steam sound 
would be generated using the various com-
ponents of a traditionally-configured anal-
ogue synthesiser. The only thing that really 
changes on the DX7 is the way the white 
noise is produced — the VCA and EG in the 
diagram form part of Operator 5. 

Puzzle Solution 
Earlier on I pointed out that the steam 

sound didn't go away when its carrier was 
turned off unless 16 more keys were pressed. 
You can see in Figure 3 that the envelope for 
Operator 5 stays on forever — this is because 
its envelope Level 4 has a value of 99. When a 
key is pressed, one of the DX7's 16 voices is 
assigned to that key. Since the note never 
finishes (because the Level 4 value won't let it) 
you can turn Operator 5 off and no change 
will occur on the voice because Operator 
on/off changes cannot take place on an 
assigned voice. When you hit the next key, a 
new voice is assigned which doesn't have 
operator 5 on and therefore has no steam 
sound. The original voice still hasn't stopped, 
however, so you still hear the steam. 
The same thing happens until you have all 

16 voices assigned by hitting one key (for the 
original voice with steam), and 15 keys more 
for voices without steam — 16 keys in all. 
When you hit another key the DX7 has a 
problem because it has no voices free to 
assign to it. It therefore decides to reassign 
the voice it used furthest in the past, which, in 
this instance, is the one still Steaming. 
Between the old assiement and the new, 
Operator 5 is set off and the steam at last runs 
out of puff .. . 
Jay Chapman E&MM 

71 



PRO ...Am,. R.Mer to, 
.••• 

a 

PAO Evu 

PAS WAVETERM 

.••••••.•••••••...• !I% ml-a  Pe. 

MI I 1111»11.'1V1011.10111 

no nu a  a lo la la S 

e 

egre. 

For prices and further details of the PPG range please contact: 
PPG-Vertrieb Düren KG PPG UK Office 
Neustrasse 9 505-507 Liverpool Road 
5481 Waldorf London N7 
W. Germany 01-609 8501/8502 

Wave 2.2/Wave 2.3, Processor Keyboard, Waveterm, Expansion Voice Unit. 



PATCHWORK 
This month's MIDI supplement has meant that Patchwork has had to be 
reduced (temporarily) to just one page, despite our receiving more 
patches than ever before! Feedback from readers indicates that not only 
are the patches published proving useful in their own right, but that 
they're also being used as building blocks for creating new sounds or 
being modified to suit another synth. If you'd like to share a gem with 
readers, send your submission (preferably on an owner's manual patch 
chart including a blank one for artwork purposes) to: Patchwork, E&MM, 
Alexander House, 1 Milton Road, Cambridge, CB4 

ROLAND JX3P/PG200 Roger H. Knott 

General Notes: 
1. The patch may be achievedeither with the PG-200 programmer. 
switched to manual, or by using the JX3-P edit facility. 
2. The indicator column refers to the bank buttons A to D or, where 
appropriate. the Tone Selector indicators 1 toi 6 which are set using 
the sens knob. 
3. DCO-2 tuning (elements A-8 and A-9) is best accomplished 

PG -200 JX3-P Edit 
Element Indicator 

DC0-1 Range gl A-1 i B 
Waveform ru A-2 C 
Freq Mod: LFO OFF A-3 A 

ENV OFF A-4 A 
DCO-2 Range 8 A-5 B 

Waveform ru A-6 C 
Cross Mod OFF A-7 A 
Tune "runt ib A-8 To 
Fine Tune c•col A-9 

rtapii 
occi 1 

Freq Mod: LFO OFF A-10 A 
ENV OFF A-11 A 

Freq Mod LFO Depth N/A A-1 2 N /A, 

ENV Depth NIA A-13 N/A 
ENV Polarity N/A A-14 NIA 

PG-200 
JX3-P Edit 

Element Indicator 
VCF Source Mix 5 A-15 g 

HPF Cutoff freq 0 A-16 1 
VCF Cutoff freq 5 B-1 8 
LFO Mod 0 B-2 1 
Pitch follow 4- B-3 ?-
Resonance 0 B-4 1 
ENV Mod 2 B-5 3 
ENV Polarity 11-• B-6 33 

VCA Mode ENV B-7 3 
Level 5 B-8 g 

CHORUS ON B-9 B 
LFO Waveform n  /A B- 10 N /A 

Delay time NA., B-11 N/A 
Rate NA B-12 N/A 

ENV Attack 0 B-13 I 
Decay 5 B-14 8 
Sustain 2 B-15 3 
Release 6 B-16 10 

AIVIAHA DX9 'Chinese Bells' Steve Howell 
Cardiff 

We managed to ' extract' (!) some DX9 patches from regular contributor Steve Howell, which should help to break the DX7 domination in Patchwork 
(though DX7 owners should be able to make use of these patches also). 

'Chinese Bells' was originally set up to re-create 'glass' from Peter Gabriel's 'San Jacinto'. Steve comments that 'the sound utilises heavy key-rate 
and level scaling for drastic tonal change over the keyboard. At the upper end the sound is very delicate, whilst at the bottom range it could be 
described as 'clangy' Note also that Operators 1, 2 and 3's envelopes are 'copied' with only a small adjustment' 

YAMAHA 
VOICE NAME.  

DATE: 

' 

'Chinese Bel l 

VOICE DATA LIST 

VOICE NUMBER: Group, No. 

PROGRAMMER: Steve Howel 1 
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STATE OF 
INDI-PENI )I- NCI-
Our appeal to readers who'd made their own electronic music record 
prompted a far greater response than we'd even dared imagine. Dan 
Goldstein selects six notable submissions and finds that each disc has its 
own tale to tell. If you're thinking of making your own record in the near 
future, this is one feature you can't afford to miss. 

I
t goes without saying that almost 
everyone who reads E&MM is actively 
involved in writing, performing, and 

recording their own music. And while 
there are some musicians for whom 
nothing but major chart success will 
suffice, the vast majority harbour ambi-
tions of a rather less grandiose nature, 
and are more interested in creating music 
for its own sake as opposed to fame or 
great financial reward. 

However, what also goes without 
saying is that very, very few artists of any 
sort are content to let their work remain 
forever within the confines of their own 
environment: for most people, sharing 
their artistic output with as wide an 
audience as possible is almost as im-
portant as generating the artistic material 
in the first place. 

In the field of modern music, the two 
media most widely used by little-known 
artists wishing to reach more people 
than is possible through simply playing 
music live are the cassette and the vinyl 
record. Cassettes have the advantage 
that they are far easier to produce in 
small quantities, but, on the other hand, 
it's because of this versatility that almost 
every musician and his pet dog has 
made a demo cassette at some stage — 
E&MM's own richly-populated On 
Cassette page is testimony to that. And 
the problem with a medium that's as 
popular as the cassette is that only a 
minority of the people who use them 
actually get noticed, making the whole 
process a somewhat fruitless exercise 
for all but the lucky few. 
On the other hand, artists wanting to 

get their music onto vinyl have in the 
past been forced to lay themselves open 
to the whim of the major record com-
panies, a prospect few people who've 
ever got more than one rejection letter 

from such labels are ever likely to relish. 
Fortunately, the changes in musical 

and commercial values that occurred in 
the late seventies have altered that state 
of affairs. It's now possible for anybody 
with sufficient capital to record, cut, 
press, and market their own indepen-
dent record, thereby taking the major 
step up from demo cassettes without 
having to go through the tedious (and 
often entirely futile) process of trying to 
secure a recording contract. 

The Start 
As with a demo cassette, there's no 

point producing a record if you don't 
have a worthwhile recording to put on it. 
So it makes sense to go about recording 
in as logical and professional a fashion 
as possible, whether you're recording at 
home using your own or hired equip-
ment, or paying out X-pounds-per-hour 
in a professional recording studio. 

Blackpool band Sensible Shoes 
opted for the latter course of action, 
recording their debut single 'A Game' at 
a 16-track facility near their home town, 
this despite having their own Tascam 38 
eight-track recorder on which they'd 
previously done demos. The Shoes' 
guitarist, Nigel Bernstein, informs us that 
the band saved on studio costs by 
recording percussion and melody parts 
onto a Korg KPR77 and Roland MC202 
respectively, even though they eventually 
overdubbed a hired Simmons kit in place 
of the Korg's pre-programmed rhythms. 
Nigel rounds off the recording side of 
things by commenting that 'everything 
went well in the studio and we were very 
pleased with the way the songs came 
out'. However, not everybody has the 
same good fortune when it comes to 
getting their music down onto a master 
tape good enough to form the basis of 

an independent record release. 
Nottingham's None So Blind seemed 

at one stage to be further along the trail 
to success than many bands even dream 
of, when they won a competition in the 
now defunct Musicians' Weekly, the first 
prize of which was two days' recording 
with Dave Stewart, one half of the Euryth-
mics. However, NSB's good fortune 
turned out to be rather ill-timed, as their 
first meeting with the man himself coin-
cided with the release of ' Love is a 
Stranger', the Eurythmics' first major hit. 
From that moment on, Mr Stewart 
became more and more elusive, though 
on the rare occasions when the band 
succeeded in making contact with him, 
the noises he made were generally of an 
encouraging nature. 

Eventually, DAS put None So Blind in 
touch with one Adam Williams, who 
engineered the Sweet Dreams album 
and who was at that time (early 1983) in 
the process of turning the Eurythmics' 
old studio site into a recording facility of 
his own. On February 6, NSB recorded 
their single's A-side — 'My Favourite 
Eyes' — at Williams' studio, with the help 
of a MkI Movement Drum Computer, an 
Oberheim OBXa and a Casio MT30 for 
'the basic keyboard sound'. 
Dave Stewart was presented with 

None So Blind's mix of the track and 
described it as 'phenomenal', but he 
wasn't altogether happy with the sound 
balance the band had achieved, and 
consequently, NSB ended up with two 
separate rough mixes — theirs and 
Stewart's. 
Almost six months passed while the 

band waited for Dave Stewart to bring 
them with news of when they'd be able 
to carry out a master mix of 'My Favourite 
Eyes', but he never came back to them 
and, eventually, the band re-booked the 
studio and remixed the tape, adding 
some double-tracked vocals in the pro-
cess. Perhaps not surprisingly, None So 
Blind recorded the single's B-side (`The 
Virus') on a hired Fostex A8... 

Tape-to-Disc 
Once you've got a master tape you're 

happy with (and nothing less than this 
will do — there's nothing worse than 
spending a lot of time, money, and 
energy on making your own record and 
then realising that you're not 100% 
pleased with what's contained on it), 
your music then has to be cut onto a 
master acetate, which is in turn processed 
into a ' mother' from which each indivi-
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dual disc is pressed. All three of these 
stages are significant (ie. they all play a 
major part in determining how close the 
finished records will sound to your origi-
nal master tape) but it's the first that's 
perhaps the most critical. 

Steve Hartwell of indie label Peeved 
Records discovered that the hard way 
by failing to attend the cutting process 
and discovering countless EQ and dis-
tortion problems on a finished disc by 
Southampton electropop band The 
Primary. 
Perhaps because of the uncertain 

nature of some of the problems that can 
be caused by incompetent disc-cutting, 
many people opt for package deals, 
whereby one company handles cutting, 
processing and pressing for you. 
However, as Joanathan Moss dis-

covered, such packages are not always 
the bargains they appear to be. After 
scanning the ads in the music papers, he 
decided on an all- in-one deal from May 
King Records in London to handle the 
manufacturing of his ' Laboratory Breed' 
single. To start off with, ambiguous 
advertisement wording resulted in 
Jonathan having to find extra finance for 
the cutting stage he originally thought 
was part of the May King deal, but things 
didn't stop there. 
MK charged him an additional 10% on 

top of their advertised pressing rates ' in 
case we press 10% too many': as things 
turned out, they did nothing of the kind, 
though Jonathan received not a penny 
back in compensation. Then, on taking 
delivery of the finished ' Laboratory 
Breed' singles (Moss had actually ar-
ranged to pick them up himself, but May 
King delivered them to his door and 
charged him for it) he found his master 
lacquers were conspicuous by their 
absence. On enquiring as to their where-
abouts, someone at MK let slip that 
they'd actually had the record pressed in 
France and that his master lacquers 
were probably still over there — it was 
going to cost Jonathan an additional £40 
to get them back. 

Meanwhile, None So Blind — as if they 
hadn't had enough problems already — 
were also faced with pressing plant 
obstinacy, though in their case it was 
because the company in question — SRT 
in Cambridge — was on the verge of 
going bust. The company gave NSB a 
new deadline every time they managed 
to get through, but each deadline came 
and went with monotonous regularity, 
until last October when copies of ' My 
Favourite Eyes' (100 short in number and 
nearly six months late, it must be stressed) 
were finally delivered to the band. On 
this latter point, Rob Williams of None So 
Blind comments that if you can't get 
your independent record out by early to 
mid-autumn, you might as welt wait until 
spring, since few people in the music 
media seem to have much time for indie 
releases when the Christmas spirit is in 
the air... 

Distribution 
If it's taken a long while for your 

musical creation to get from master tape 
to finished disc, there's a temptation to 
sit back and relax with the records in 
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your hands, thinking all the difficult work 
is over. 

It isn't. 
Quite apart from the fact that a record 

that fails to reach any potential customers 
is unlikely to allow you to even dream of 
breaking even financially, it should be 
pretty obvious that a record that isn't 
distributed properly simply isn't going to 
get your message across to sufficient 
numbers of people. In other words, you 
might just as well have stuck with cas-
settes. 

Yorkshire synth band 1-Syntax-1 
were lucky enough to secure distribution 
deals with two of the UK's biggest outfits, 
Red Rhino and The Cartel, though for 
some obscure reason, Rough Trade still 
a leading-light in this field — refused to 
take their single. Unfortunately, deals of 
this nature are becoming harder and 
harder to come by as distributors become 
more and more reluctant to comit them-
selves to a record unless they feel that, 
musically, it has real hit potential. Still, as 
Jonathan Moss points out, it's worth 
sending your master tape round to dis-
tributors before you begin the process of 
committing it to vinyl, for two reasons. 
First, because if none of the distributors 

take much of a liking to what you've 
produced, it gives you the opportunity to 
reconsider your position before you waste 
a lot of money on making a record 
nobody wants to sell; and second, 

because if you can get one of the major 
distributors interested, (and get that 
interest in writing) you can print the fact 
that they're dealing with the record on 
the sleeve — it makes a useful reference 
point for consumers and retailers alike. 

But no matter how hard a struggle it 
might seem to be to get British distri-
butors to give your record a fair hearing, 
spare a thought for musicians like 
Howard Ingram of Belfast. The lack of 
record labels in Northern Ireland forced 
him to set up his own company, Blue 
Rhythm, in 1982, and after several 
cassette-only releases, Howard branched 
out into the world of vinyl, despite the 
problems of shipping his finished records 
over from England (there is only one — 
expensive — pressing plant in the whole 
of Ireland). 
Once he had the records in his hands, 

Howard was faced with the unforeseen 
problem of almost total apathy on the 
part of local distributors. No company in 
Ulster (and only one — Spartan — in the 
Republic) showed the slightest interest 
in Blue Rhythm's activities, and this 
despite BR offering them records on a 
sale or return basis... 

Assuming that you press somewhere 
between 500 and 1000 records (that's 
just about the minimum quantity most 
pressing plants will handle, and that 
goes for albums as well as singles), it 
makes sense to assign at least 100 of 
them to promotion. This may seem like a 
lot at a time when you've just spent 
almost all your worldly savings yet haven't 
seen a penny back on record sales, but 
it's a fact — brought home very forcibly 
by our contributors — that media coverage 
sells records. None So Blind, for example, 
sent well over 100 singles just to radio 
stations (21 of those being to Radio 1 
alone), but as a result, they received 
enquiries from all ends of the country. 
Send as many records as you can to 

music papers and magazines as well, 
and don't confine yourself to the UK — 
there's a thriving independent label scene 
in most countries of Western Europe 
(particularly Belgium, Holland, West 
Germany) not to mention the US, which 
is really where it all started. 
Assuming that you also play music live 

from time to time, you'll probably find 
gigs as good a place as any to sell off 
any surplus records you might have after 
you've exhausted all the distribution and 
promotion possibilities. On the other 
hand, if your record has sold extremely 
well (and if it has, you might be hovering 
around the break-even point financially) 
bear in mind that many pressing plants 
offer credit facilities on repressing. This 
means that you can have another batch 
of records pressed (usually fairly swiftly) 
before you've got all — or any — of your 
money back on the first lot. 

And Finally... 
If, after reading this feature, you feel 

that making your own record sounds as 
if it's not too far removed from an assault 
course, you're right — it is. However, of 
all the musicians who replied to our 
appeal, not one said that they regretted 
their first venture onto vinyl, and air ost 
all of them felt that making a record had 
been of considerable promotional value, 
and that's something that can't always 
be said of the humble cassette. 
As a (very) rough guide, the prices 

below — supplied by Sensible Shoes — 
should give you some sort of idea as to 
how much making an independent single 
can come to: albums cost rather more, 
both in cutting and pressing costs and, 
of course, in studio time. 

Dan Goldstein 

Recording time (2 days) 
Pressing 1000 singles 
Picture sleeve ( 1 colour) 
Inner labels 

Contact addresses 
Sensible Shoes, 232 Horn by Road, 
Blackpool, Lancs. 
None So Blind, 1 Beaconsfield Street, 
Nottingham NG7 6FD. 
The Primary, 37 Pointout Road, Bassett, 
Southampton, SO1 7DL. 
Jonathan Moss, 8 Starmead Drive, 
Wokingham, Berks RG11 2HX. 
1-Syntax- 1, 76 Ravensthorpe Road, 
Thomhill Lees, Dewsbury, West Yorkshire. 
Howard Ingram, 5 Pirrie Park Gardens, 
Belfast BT6 OAG, Northern Ireland. 
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TALKING SHOP: HOLIDAY MUSIC 

C
ontinuing our trek around 
London's suburban perimeter, we 
came upon Leytonstone-based 

Holiday Music. The shop has been in 
existence for the best part of 13 years, 
and at its present location for nine, 
making it one of the oldest-established 
shops in East London. While still not all 
that mighty a stone's throw from the 
West End, Holiday Music have the 
advantage that, unlike so many of their 
counterparts in the centre of the metro-
polis, they have enough space to carry a 
large range of secondhand equipment, 
and are therefore almost always open to 
suggestions on the part-exchange front. 
The shop is run by owner Steve Jolly, 

with the help of Rob Hinton (shop man-
ager), Pete Dudley (keyboardist and 
chief coffee maker), Steve Piert (drums) 
and Dave Wilk (repairs). Together they 
form a fine crew, able to deal with most 
of the technical enquiries that come in 
(and believe us, they get enough of 
them: while we were there the phone 
seemed to be ringing at least every 30 or 
40 seconds). 

Amplification equipment takes up 
most of the space at the front of the 
shop, with names like Fender and 
Peavey well to the fore, not to mention 
HM's own Tek cabs, of which more later. 

Behind the stacks of amps lies the 
home recording department, rather 
sparsely-occupied at the time of our visit 
but more usually bristling with gear from 
names such as Tascam, MXR and JBL. 
The booth in which the multitrack equip-

ment is contained is acoustically-treated 
so that prospective purchasers can test 
the equipment without having to stand in 
the direct line of tire from marauding 
guitar amps. 
And that was where the shop — as it 

used to be — came to an abrupt halt. 
However, some careful wall-removal 
has now almost doubled Holiday 
Music's length, which is probably just as 
well, as the rear ha.f of the shop has to 
house a mountain of drums, percussion, 
effects, guitars, and finally keyboards. 

Effects 

The effects department is the best-
equipped we've come across for a while. 
Holiday Music seem to stock product 
from just about FX manufacturer around: 
Boss, Pearl, MXR, Loco, Ibanez, DOD, 
and Ross — you name it, HM stock it. 
The guitar department is similarly well-

endowed, the names available including 
Westone, Squier, Fender, Ibanez, Aria 
and, just arrived as we appeared on the 
doorstep, Kay. Plus, of course, a bewild-
ering array of secondhand guitars and 
basses, most of them at pretty fair 
prices. 

It's worth mentioning at this point that 
Holiday Music insist on obtaining some 
form of identification from anybody who 
offers them equipment, whether it's on a 
cash or part-exchange basis. It's cer-
tainly a responsible attitude that's saved 
them getting their fingers burnt on a 
number of occasions, and has also seen 
more than a few thieves being marched 
over the road to the local police station! 
The keyboard department is located 

at tie extreme rear of the shop, with 
several new models from Siel, Korg and 
Yamaha on display, plus some ageing 
Moog and Rolard monosynths in a sec-
ondhand bargain basement' section. As 
with all other areas of the shop, all the 

gear here is thoroughly set up and tested 
by HM's technical department before it 
goes on display. They even set up cheap 
copies as well as the 'name' guitars — a 
refreshing socialism. 

`We've always maintained', comments 
Steve, 'that a shop is a showroom as 
well as a sales point. So the instruments 
we have on show have to be not only 
representative of their manufacturers, 
they have to be representative of us, as 
well. We take a lot of pride in what we 
show and what we sell, and I think that's 
the sort of attitude that has to pay off in 
the long run — the size of our regular 
custom proves that.' 
The eastern side of London has be-

come something of a haven for live 
musicians in recent years, with a whole 
host of good venues both large (a few) 
and small (a great many!). It's to the 
latter that Steve Jolly and company have 
aimed their attentions with the intro-
duction of their own range of Tek cabs. 
These are 1 x 10 or 2 x 10 cabinets 

made from polypropylene, a material 
that's virtually unbreakable due to the 
fact that it bends under pressure instead 
of cracking. We were a little sceptical of 
this at first, but Steve soon changed our 
minds by turning the front panel right 
over as we stood back, aghast. Both 
cabinets come complete with 10" drive 
units of Celestion manufacture, and 
would seem capable of forming the 
basis for a neat, compact, but nonethe-
less quite powerful PA system. 

Finally, and continuing our quest for 
regional music hardware favourites, it 
would seem that the most popular pro-
duct at Leytonstone at the moment is 
Carlsbro PA equipment (especially the 
power amps) and Westone guitars, while 
the usual DX7 supply and demand story 
is repeated there also.. . 

Tim Oakes E&MM 
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TEK Cabs are a modern range 
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Immediate no- quibble refund 
if dissatisfied , 

Low cost mail order anywhere 

I  1  UK mainland 

III 
CARLSBORO LIST 17FC Super Champ 297 00 246 00 

f f Deluxe Reverb II 516.00 428 00 
Marlin 6-150 295.00 253.00 S udio Lead 1-12 415.00 345 00 
Marlin 6-300  392.00 337.00 Showman 2-12 830.00 689 00 
Cobra 90PA  196.00 168.00 Twin Reverbs II 845.00 702 00 
2 ,‹ 12 • HAN • Bullrt 360.00 309.00 Montreaux 553.27 434 00 
Cobra 90 Bass Combo . . .  237.00 204.00 Harvard 229.00 179 00 
Cobra 90 Lead Combo  237.03 204.00 Yale 322.36 253 00 
Cobra 90 Keyboard Combo289.00 248.00 Stage Lead 1 • 12 460 90 361 00 
ADI Echo . _ 151.51 130 00 Princeton II 396 73 329 00 
FENDER 
Sidekick 20 .. . 166.00 152.00 SESSIONETTE 
Sidekick 30  194.00 179 00 75 112 265 00 244 00 
Sidekick 50 Bass 271.00 250 00 75 210 291.00 268 00 

FENDER 

Standard Strat inc trem, 
inc case   

Elite Strat inc trem, 
inc case  767.00 537.00 

Standard Precision Bass 
inc case  512.00 425.00 

Squire '62 Strat  283.00 248.00 
Squire '57 Strat  274.00 240.00 
Squire '57 Precision  262.00 229.00 
Squire '57 Telecaster  243.00 213.001 
Squire Popular Strat  200.00 185.001 
WESTONE 
Thunder 1   149.00 130.00 
Thunder 14 189.00 165.00 
Thunder 1 Bass 159.13(1 139.00 1.11 
Thunder 14 Bass  179.00 157.00 i 
Thunder It Bass  349.00 306.00 i 
Rainbow 1 
Semi Acoustic  259 00 227.00 In. 

PEARL LIS T IIFC 

.a,,wExportlDernp Shell 568 00 42800 379 00276 00 

TRACK 
205 Kit, 
System Two 429 00395 00 

405 Kit, 
System Four 685 00632 00 

EL 
I- I I -7- 1 I I I 



l'inil!!!!!!!!!,b,!!! !'11111111111111111111111111111111111111111111111011111111:‘,'::, 

1 

11111;10 i ,, 11111111:I 
.111 lid' 110 rollmop i lit IIIIIIII!! I I 11111 

il " .11 1111.1 1, 0111 11,1110 el dioi 1 1 i 1 

1, lb' 'Illillii,liiiiiIIIIIIIIiiiiii.111111111,11111111 iiiii 

u Ill ' 
II it 

I 
illillilliniliii   

1 1 

JEN MUSIPACK 1.0 
MUSIC COMPUTER 

The JEN MUSIPACK 1.0 is a sophisticated combination of 
hardware and software which offers the modern musician a 
complete computer music system for advanced sound 
synthesis that is easy to use and at a very attractive price. The 
JEN MUSIPACK 1.0 allows you to enter the exciting and 
creative world of electronic music without being a computer 
expert through its advanced software programs. 

The hardware consists of a separate 61-note C-C music 
keyboard in an elegant cabinet, an interface card to connect the 
keyboard to any AppleTM or AppleTM compatible personal 
computer, and two sound generator cards featuring 16 digital 
oscillators for 8+8 polyphonic playing and recordirg in stereo. 

The software contains five programs which allow you to create 
your own original preset voice timbres using the latest additive 
synthesis techniques and waveform drawing and then play 
them from the music keyboard. The JEN MUSIPACK 1.0 also 
offers full multitrack polyphonic recording in real time, with a 
storage capacity of over 4000 notes. 

BRITISH MUSIC STRINGS LTD 
Bedwas House, Industrial Estate, Bedwas, 

Newport, Gwent NP1 8X0 
Tel: 0222-883904 
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Ill right, devoting this month's Editorial to the subject of MIDI when there's already the second part of a. major supplement on 
i Ait  elsewhere in this issue does look a little bit like technological overkill, I'll admit, but there are one or two points 
I'd like to think are worth making within the context of Computer Musician. 

What worries me is far removed from what happens to your music when too many events are vying for the attention of one MIDI 
pipeline. If you choose to send 16 notes at onceyou're asking for trouble, and that's true of a lot more than just MIDI. No, my 
concern is with the fact that MIDI equipment is being produced with pre-programmed limitations. Note that term 
'pre-programmed'. This is all about software and, therefore, of direct concern to the computer musician. 
At the present time, there are around a dozen polyphonic keyboards available with the MIDI as standard. However, only one of 

these (the SixTrak) is capable of playing all six channels of monophonic MIDI data with different voice programs. Now, I admit that 
there are a few others (the Prophet 18, for instance) which allow split points to be set up and, therefore, the potential of using two 
different programs on incoming' data, but the fact remains that the vast majority of MIDI keyboard's can't see beyond their feet 
when it comes to escaping from the limitations of mono-timbral polyphony 

In fact, there's no earthly reason why any polyphonic synth shouldn't be capable of software modification so that it'll play each 
voice with a different instrument when instructed to by MIDI data. Similarly, I find it maddening that just because most keyboards 
aren't touch-sensitive, their designers prevent incoming MIDI data, 
complete with velocity bytes, from having the requisite effect on their 
machines. Again, it's the same ola story about software Imitations. If MIDI is really to come of age, then manufacturers must 
wake up to the fact that its users aren't fools. I mean, who in their right mind would be prepared to daisy-chain four 
£1000 polyphonic syrths together just so that they can play with four different timbres at once? 
We I, it seems that people will do that, and no doubt some manufacturers are patting themselves on the head for thinking 

of ways around allowing the MIDI to encroach too 'much on their give them enough to keep them happy, but don't give 
them everything' design philosophy. Fair enough, they've got to make an honest living just like everyone else, 
but spare a thought for those musicians and programmers who are trying to get the most out of the standard 
that we've been landed with. Until the designers. see sense and expand their 
conception of what a pCyphonic synthesiser should be doing with MIDI, or until 
someone comes out with a modular voice unit for MIDI, we're stuck with a pretty 
frustrating situation. Polyphonic sequencing with just one timbre isn't my 
idea of what MIDI should be about. 

Still, there is a soiution: the add-on that sits directly within the memory map 
of the average home computer. None of this nonsense about sending 
serial data down the line — it's the direct register read/write 
approach that makes the real sense! And that, of 
course, is where something like the Programmable Digital 
Sound Generator project steps in — a general-purpose 
sound synthesis unit that can be used however you want, 
whenever you want, right up to the limits of whatever 
micro you're using. No problems about MIDI 
computer interfaces, no time delays between 
converting data to and from the bit stream. 
and no problems about protocol 
misinterpretations. 

Sanity, at last! 

David Ellis 



High performance, 
low price kits for 
today's musicians 
DIGITAL DELAY LINE 

• 

MOM& DELAY LINE 

Digital delay circuitry is an absolute necessity for high quality studio work, but 

usually comes with a four-figure price tag. 
Powertran can now offer you digital quality for the price of a high analog unit. The 

unit gives delay times from 1.6mSecs to 1.6 secs with many powerful effects including 
phasing. flanging, A.D.T., chorus, echo and vibrato. The basic kit is extended in 
400mSec steps up to 1.6 seconds simply by adding more parts to the PCB. 

Complete kit • £179 Parts for extra 400mS delay £4 n 
(400mS delay)  (up to 3)  

TRANSCENDENT 2000 
ETI single board synthesizer. 

This professional quality 3-octave instru-
ment is transposable 2 octaves up or down. 
giving an effective 7-octave range. 

There is portemento pitch bending, VCO 
with shape and pitch modulation, VCF with high 
and low pass outputs and separate dynamic 
sweep control, noise generator and an ADSR 
envelope shaper. Other features include special 
circuitry with precision components to ensure 
tuning stability. 

Complete kit  £150 

CHROMATHEQUE 5000 
ETI 5-channel lighting 

effects system 

proothe' ewee,... • • ... • 

Many lighting control units are now avag-
able. Some perform switching and others 
modulation of light output according to musical 
input. The Chromatheque combines both func-
tions. It controls 5 banks of lamps up to 500W 
each in either analog or digital mode. And the 5 
channels give more cotours and more exciting 
linear and random sequencing than is possible 
with 3 or 4-channel systems. Versatile light level 
controls enable the lights to be partially on to 
suit the mood of the occasion. Wiring is minimal 
and construction straightforward. 

Complete kit  £79.50 
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M PA 200 
100 watt mixer/amplifier 

Here's a rugged, professionally finished 
mixer amp designed for adaptability, stability 
and easy assembly. Using new super-strength 
power transistors and a minimum of wiring, it 
offers a wide range of inputs (extra components 
are supplied for additional inputs), 3 tone con-
trols, each with 15dB boost and 15dB cut, and a 
master volume control. 

Complete kit  £79.50 

SP2-200 
2-channel, 100-watt amplifer 

• 

• 

• 

G 

The SP2-200 uses 
two of the power amplifier 
sections of the MPA 200 (above), each with 
its own power supply. A custom designed 
toroidal transformer enables both channels to 
simultaneously deliver over 100W rms into 8 
ohms. Each channel has its own.volume control, 
and a sensitivity of 0.775mV (OdBm) makes this 
amplifer suitable for virtually all pre-amps or 
mixers. 

Complete kit  £99.50 

Goods subject to availability. All prices exclusive of VAT and correct at time of going to press 
O r,11 
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POWERTRAN CYBERNETICS LTD, PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP103EM TEL: (0264) 64455 
ALL PRICES ARE EXCLUSIVE OF VAT AND APPLY TO THE U.K. ONLY - ALLOW 21 DAYS FOR DELIVERY. OVERSEAS CUSTOMERS - PLEASE CONTACT 
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Music Mate 

The title conjures up visions of yet another monophpnic 
bleep program on the Spectrum, but this is rather 
unfortunate, since this composing software from 

Microcomputer Products International is actually a rather 
clever 'music processor' running on micros a lot larger and 
more expensive than Sinclair's money-spinner. 

Anyway, the idea behind the software is to produce 
something that's as near as damnit an alternative to the pen-
and-paper approach that's blotted the copybook of com-
posers for centuries. Notes are entered using a fairly straight-
forward MCL and then displayed on the screen. Up to 14 
parts can be accommodated at once, though larger score 
formats can be achieved by layering sets of parts once 
they've been printed out. Music can be printed out as 
individual parts or as a full score on any Epson printer with 
graphics capability. As the example shows, the condensed 
text mode used produces a very neat result, even if the 
contrary alignment of part names and staves is somewhat 
bizarre. 

An intriguing feature that's built into the software is the 
ability to use probabilistic (try saying that when you've had 
one too many...) techniques to generate either single parts 
or entire scores. The program constructs a number of 
probability matrices from whatever values the user enters for 
certain parameters, and the program then churns out notes 
accordingly in the shape of glorious hard copy. Although no 
transition rules are involved (meaning that every note is 
chosen without regard to what came before), it's encour-
aging to see this facility in a commercial package, and it's 
ideal for adding that soupcon of aleotoric excitement here 
and there, if not going the whole hog with Cage-like not-
ational free-for-ails. (Readers are invited to submit their 
interpretation of the vocabulary in this last sentence to the 
Music Editor. Free dictionary to the sender of the most 
imaginative version.) 
Of course, the problem with Music Mate is that you can't 

actually hear anything until you've got some musicians 
together to play the Epson-generated score. If only the 
Music Mate note files could be piped via MIDI to a waiting 
synth or two. (Nudge, nudge...). Another slightly tricky area 
is that Music Mate only runs on CP/M or MS-DOS operating 
systems. This means that the software won't run on a BBC 
Micro until you've got the Z80 80-column cards. Still, at £150, 
Music Mate seems like a good investment if you're in the 
business of serious compositional activities and want a less 
messy alternative to Rotring pens and dyeline paper(!) For 
more information, contact Microcomputer Products Inter-
national Ltd., Central House, Cambridge Road, Barking, 
Essex IG11 8NT Tel: 01,-591 6511. 

Main framing Music 
The interview with Mainframe in E&MM February provoked 

lots of interest on account of the mention of an Apple-based 

sampling system that Murray Monro and John Molloy had 
had built for them. Well, since then, things have been moving 
apace at the Mainframe HQ, and the system (called the 
Enterprize9 has been appearing on the box in all its poly-
phonic, keyboard-controlled glory. The original version of 
the system comprised a four-voice card, using the Apple's 
memory for sound storage, that could be played either by 
jabbing the QWERTY keyboard in real time (hairy), or from a 
simple sequencer (hopeful). That's all old hat now, because a 
keyboard interface has been added so that your digits can 
get at the digits (if you see what I mean), and the sequencer 
features cover the full range of possibilities from real to non-
real time. 

At present, production is being geared up to produce the 
system at the very reasonable cost of £250 for the four-voice 
Apple board and software. To add the luxury of keyboard 
control, Mainframe are providing a board and software for 
£100 to interface with any scanned keyboard of the Casio 
variety. They'll also be bringing out their own keyboards 
sometime in the near future. The system will run on a 48K 
Apple II or Ile, but, seeing that more memory means more 
sample, adding on a 16K RAM card to give 64K total is 
definitely advised. Because the four voices use the Apple's 
memory rather than their own dedicated memory (the Fair-
light approach), each has equal access to all of the four 
samples that can be stored at any given time. A further useful 
point is that both triggers in and out are provided. 
For more info on the Enterprize, contact mc2 Music at 24 

Missden Drive, Hemel Hempstead, Herts HP3 80K. Tel: 0442-
3496. 

Synergy 
There's nothing quite as fickle as the music business, and 

Digital Keyboards Inc. experienced a pretty heavy dose of 
that fickleness when it came to their Synergy keyboard. The 
problem with this machine was that it promised a lot but 
missed the boat in certain areas, but fortunately, its makers 

don't take anything lying down, and they've now come up 
with a package of updates which makes rather interesting 
reading. 

The first upgrade is wholly software-based (a question of 
exchanging a few ROMs in the machine for 'just a few 
dollars') and improves the keyboard response speed by 50%, 
increases the sequencer's capacity to 2160 events, improves 
the S/N ratio, and adds built-in diagnostics. Next, there's a 
package of additional hardware and software for opening up 
the Synergy to communications with a micro via an RS232 
serial link. 

Wot, no MIDI? Yes, quite. 
Anyhow, this link should give the user the much-needed 

ability to store voice alterations and sequencer contents on 
disk and then recall them as and when they're needed. In 
addition, this package will also add an MCL option, enabling 
the creation and editing of compositions using what DKI call 
'intermediate notation'. All very interesting. 

Finally, the real biggie: an interface network which turns 
the Synergy into a General Development System, much 
beloved by Klaus Schuize and Wendy Carlos, to name but 
two. This will allow the user to create his own voices (at 
last!), burn-in ROM cartridges, and interact with all manner 
of displays. Plus, coming shortly... a Synergy slave pro-
cessor which will allow the control of 512 oscillators. 
Phewee! 

For more on the visual/auditory input front, there's a 
brochure and VKI News' ($3), owners manual ($15), and 
voice cartridge cassettes ($10) as tasters of the Synergy's 
delights. These are available from Digital Keyboards Inc., 105 
Fifth Avenue, Garden City Park, New York, NY 11040, USA. 

David Ellis CM 



Part 2: Printing the Part 
David Ellis concludes his survey of machines that 
performance into traditional musical notation. 

0
 ne consequence of postponing last 
month's episode of this transcriptional 
saga is that it gave me a chance to dig 

a little deeper than I might otherwise have 
been able to do, and as a result, I was able to 
discover a good deal more about Passport 
Designs' Polywriter transcribing program. 

Passport Designs 
Polywriter 
The first point is that unlike the Notewriter 

software, Polywriter is fully polyphonic. Sec-
ondly, whilst Passport have retained the 
Apple II or Ile as the transcribing tool, key-
board input isn't restricted solely to their 

Polywriter printing out on Epson dot-matrix 
printer.  

Soundchaser keyboards: the good news is 
that any MIDI keyboard can be used, pro-
vided that there's also the necessary interface 
card in the micro. The not so good news is the 
cost: $495 for Polywriter and $195 for the 
Apple MIDI card. Still, if you've already got 
MIDI software for the Apple and want to add 
on the sort of transcribing facilities that Poly-
writer provides, the price might not seem 
such a heavy cross to bear. 
As with Notewriter, the program works only 

with real-time input (with timing resolution 
down to triplet 16ths) played in time with a 
variable click track. Editing facilities are pretty 
comprehensive (they'd need to be with real-
time polyphonic input) and include the option 
of adding text and lyrics above or below the 
stave. 
Where Polywriter really comes into its own 

however is in the printout department. Not 
only are there eight ways of having the music 
82 

formatted — from single treble or bass clef 
lines right up to 40-part orchestral scores — 
but the program also tracks and adjusts 
accidentals, adds proper beaming and flagg-
ing, auto-justifies rests and spacing, and 

prints out parts with automatic transpositions. 
Polyphonic transcription is an order of 

magnitude more complicated to put into 
effect than its monophonic version, so life is 
hardly all sweetness and roses when it comes 
to fitting in your own notion of an accurate 
polyphonic keyboard performance with what 
the computer perceives as such. As with 
Notewriter, a lot of editing is required to get 
the printouts looking as good as the ex-
amples shown, a fact that begs the obvious 
question of whether it wouldn't be more 
efficient to make more use of the QWERTY 
keyboard in entering the notes in the first 
place, ie. use the music keyboard for pitches 
and the QWERTY keyboard for everything 
else... 

All in all, though, this is a very clever bit of 
software, even if the insistance on real-time 

turn a musician's 

creation of orchestral socres is being a mite 
optimistic given the keyboard technique of 
most composers I know! It's good to see that 
the software doesn't require anything more 
grand than an Epson dot-matrix printer for the 

printing-out operation, because there's a lot 
of snobbery attached to the ultra-high quality 
of daisy wheels, plotters, and the like, and the 
quality of the Polywriter printout is a convin-
cing demonstration of what can be achieved 
with a sub-£300 printer. 

Con Brio Scorewriter 
Aside from the ADS20OR's 16-track poly-

phonic digital memory that stores 80,000 
notes and allows automated mix-down and 
editing, the 16-bit stereo or quadraphonic 
outputs with a 96dB S/N ratio, and the Music 
Programmer, which allows the musician to 
edit a keyboard performance by interacting 
with a conventional music score displayed on 
a built-in monitor screen, the Con Brio system 
also has a Scorewriter option, which enables 
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the printing of a conventional music notation 
from either a keyboard performance or the 
Music Programmer. 
So why, oh why, isn't the ADS20OR more 

widely known? 
Well, to start with, there's the price: 

$20,500 for a single keyboard, 32-voice 
model with stereo outputs, $9300 for an extra 
32 voices and the quad outputs, and $4000 
for the Scorewriter option, including the prin-

proportional spacing, transposition, and auto-
matic computing of irregular rhythm groups. 
Unfortunately, the high quality of the example 
shown carries a weighty price tag because of 
the tailoring of the program to a specific X-Y 
plotter - the Hewlett-Packard 7475A (a cool 
$1895). And then there's the cost of the 
software - unknown as yet. Personally, I don't 
quite see the point of using a six-colour 
plotter for music printing, but no doubt Fair-

Fairlight's Stavewriter indulging in some chinoi-
serie. 

ter as well as the software. In addition, of 
course, there's the fact that Con Brio, like a 
few other American manufacturers I could 
mention, seem to produce their extraordinary 
equipment more for their own enjoyment than 
for greater glory in the commercial synth 
world. 

Con Brio ADS20OR digital synthesiser. 

On the subject of Scorewriter, which does 
look very interesting, the closest I've got to it 
is a murky photo showing music emerging 
two staves at a time from a printer. It's a great 
shame when such interesting systems hide 
their light under a bushel. .. 

Fairlight Stavewriter 
Stavewriter is a new addition to the growing 

software library of the Fairlight CMI, aimed at 
providing a high quality printout of musical 
notation from either MCL or the Real-time 
Composer (Page R). At the moment, the 
software prints only a part at a time from MCL 
(though this is expected to eventually extend 
to four parts), but it will print the whole eight 
parts of Page R, using what Fairlight call 'a 
simplified notation', while four complete 
patterns can be fitted on a 11"x 17" page. 

Printing options include adjustable stave 
width, length, spacing, number-per-page, 

E&MM JUNE 1984 

time transcription in its true sense, you're in 
for a slight let-down, as recorded pieces have 
to be reverse compiled into the Script format 
before they can be displayed, edited, or 
printed. Doing this to the start of a perfor-
mance of Bach's Third Brandenberg Concerto 
demonstrates the major problem with all 
transcriptional programs - the annoying ten-
dency of all computers to go one better than 
their masters when it comes to accurate 
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The pitfalls of transcribing Bach with Syn-
clavier's Script. 

light have multi-coloured plans in store for 
their customers... 

Synclavier Music 
Printing 

115,  

Synclavier's Terminal Support Option with tune-
ful display... 

Whether or not it's 'every musicians dream 
. to have his or her music printed out in real 

notation after it has been recorded' is a moot 
point. Personally, I'm just after the sounds. 
Anyhow, given that you've added the Termi-
nal Support Option (around $10,000) to the 
basic (?) Synclavier system, an extra $3000 or 
therabouts will purchase the means of that 
quoted writer's nirvana, the Music Printing 
Option. Life's all about options over in the 
Land of NED, it would seem, but if you asked 
me, I'd say Terminal Support Option sounds 
gruesomely reminiscent of institutionalised 
medical care for AIDS patients or a scene 
from the film Coma. 

New England Digital's printing program takes 
Script (the Synclavier's version of MCL) files 
for input and produces hard copy on a Prism 
dot-matrix printer, included in the £3000 for 
the Music Printing Option. If you're after real-

timing. What the example shows is how easy 
it is for Bach's sublime counterpoint of 
quavers and semiquavers to be transmogri-
fied into a syncopated nightmare, and all 
because of a slight timing discrepancy on the 
F sharp in Part 1 making the computer add on 
a semiquaver more than there should have 
been. That's where the editing process steps 
into the picture with a vengeance, turning a 
base performance into liquid gold. 
What's more, parts generated from the 

Music Printing Option can include all manner 
of n-tuplets and odd tempo divisions, 
dynamic markings, articulation markings, 
instrument names, text, and even page and 
bar numbers. In short, the printed output from 
the Synclavier is just about as good as 
anything that can be generated from a con-
ventional printing press. 

Xerox Mockingbird 

Mockingbird's display, keyboard, and mouse. 

Recipe for Mockingbird à la Xerox: take one 
Dorado computer with a 6Ons instruction 
cycle, eight megabytes of RAM, an 80Mb 
hard disk, an A4-size, high-resolution, bit-
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mapped display, a Yamaha CP30 keyboard 
with computer interface, a high-resolution, 
computer-driven, raster-scan laser printer, 
and simmer gently with a mouse and a couple 
of humans for a year or so at Xerox's Palo Alto 
Research Centres. 
Mockingbird is an interactive music nota-

tion editor', or , in more traditional parlance, 
an honest-to-goodness composer's scribe. 
The purpose of Mockingbird isn't to invent 
new music, or to suggest variations to the 
composer, but simply to aid him in recording 
his own ideas by speeding up the notational 
process. Fair aims, indeed, so how do you go 
about using it? 

Well, unlike the Polywriter or Synclavier 
programs, Mockingbird doesn't attempt to 
cover the area of automatic transcription. 
Instead, it takes in a performance as a series 
of unadorned events as a 'piano-roll input' 
from the CP30 keyboard. Editing can then be 
applied to turn the raw notes into a form that's 
typical of a completed piano score. In fact, 
this scribe is a lot more interactive than the 
foregoing might suggest, because not only is 
the display updated according to what editing 
actions are performed with the mouse, but 
the CP30 will also then play back the new 
note, bar, or entire score. So, if the user puts a 
trill marking on a note, Mockingbird will trill 
when playing it. 

Unfortunately, Mockingbird is a research 
prototype, and there's not much chance that 
it'll ever see the light of day outside the 
protective wings of the Xerox Corporation. 
The problem, of course, is that the technology 
it uses is prohibitively expensive, but if 
anyone's interested in knowing the full story, 
the January 1984 issue of Byte magazine 
carried a very complete account of the project 
by its designers, John Maxwell and Severo 
Ornstein. 

David Ellis CM 

* • 
• "" • . 

• 

-  

Mockingbird Example 1: piano-roll input directly 
from CP30 keyboard. 

e4: 
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Mockingbird Example 2: with key and time sign-
atures, voicing and measure lines inserted. 

Mockingbird Example 3: results of timing and 
beaming modifications. 

Mockingbird Example 4: after final touch-up from 
the user. 

Award Yourself an OSCar 
for Outstanding Performances 
36 Sound Memory Locations 
Comprehensive Programming Facilities 
Versatile Sequencer with Chaining 
Flexible Performance Controls 
Waveform Creation by Harmonics 
plus 10 Preset Waveforms 
Duophonic Assignment 
Programmable Arpeggiator 

What the press said: 

"The OSCar can sound like a complete range 
of synthesisers from the MiniMoog to a PPG 
... the sequencer is unrivalled in terms of 
space and structuring in this price range." 

Electronics and Music Maker 

"The programming and sequencing 
facilities are excellent and the harmonic 
waveform generation is a real winner . . . The 
OSCar has the lot . Rule Britannia!" 

International Musician 

"The deeper you delve, the more you find . . . 
The Sequencer is a beast and a half ... If 
there's a best buy to be found, it is the 
OSCar." Electronic Soundmaker 

"OSCar is a remarkable new British synth. It 
boasts more features than any other mono-
phonic." IM Keyboard Guide 

"The OSCar has a very comprehensive and 
versatile voice structure, the like of which I 
doubt you will find on any other synth — not 
even a modular one ... The additive wave-
form facility is independently available as an 
alternative to the standard waveforms ... 
and it is bloody brilliant!" Music U.K. 

The factory presets are stunning and a 
quick listen should convince you of its 
versatility . . . Whoever said the mono synth 
is dead, is dead wrong!" Sounds 

But don't take their word for it! 
Try the OSCar yourself at: 

Rod Argent's, London WC2 
ABC Music, Addleston, Surrey 
Music Village, Chadwell Heath, Essex 
Dougies Music, Northwich, Cheshire 
Rock City, Newcastle Upon Tyne 
Livewire, Cardiff 
Sounds Plus, Bury St. Edmunds, Suffolk 

Oxford Synthesiser Company 
5 Gladstone Court, 
Gladstone Road, 
Headington, 
Oxford. 
Tel: (0865) 67065 
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»telli6n ALLAN-GORDONS 
0 14:SitIon, OF WALTHAMSTOW. Tel.: 01-521-8817 

32 MARKHOUSE ROAD. WALTHAMSTOW. LONDON E17 

42, 
Amplifiers 

Yale Reverb 50W  £241 
Studio, Lead, 50W  £311 
Stage, Lead, 100W  £345 
Montreux, 100W f415 
London, Rev, 100W £495 
Showman, 200W  £624 
Sidekick 10W £82 
Sidekick 20W  £138 
Concert 112  £448 
Concert 210  £470 
Twin Reverb 11 £636 

0/es-trine 
Latest Models 

Thunder 1 Gtr £118 
Thunder 11 Gtr £135 
Thunder 11A Gtr £187 
Prestige 250  f242 
Rainbow 1  £204 
Rainbow 11 £250 
Session 11  £289 
Concord 1, Bass £114 
Concord 11, Bass  £ 169 
Thunder 1A, Bass  £ 144 
Thunder 111 Bass  £272 
Th.111, F/Iess Bass  1272 

lifairtiM 

Guitars 
Cimar 2105  £126 
RS135 £162 
AR100 Artist  f271 
AR105 Artist £271 
Arl 50 with trem £280 
Arl 500 Artist £444 
RS405 £205 
RS1000 £261 
RS1100 £275 
RS1010SL £299 
AM50 Semi-Ac  £218 
MC924 Mus. Bass  £390 

Guitars 
TA 30 Semi £165 
TA 60 Semi £275 
RS Inazuma 1 .........£ 142 
RS 40 3PU Trem £125 
XX Deluxe £169 
ZZ Special £169 
Urchin Deluxe £169 
Urchin U6OT £149 

Basses 
ZZB Deluxe £169 
SB1000 £496 
SB Elite 11 ........ 

Guitars 
Popular Strat  £189 
Squier Strat 57 £217 
Squier Strat 62 £225 
Squier Prec  f217 
Squier jazz  £227 

American Guitars 
Standard Strat f395 
Elite Strat £537 
Prec. Bass Black £350 
Jazz Bass  £423 
Active Prec. Bak £395 
Telecaster Black £295 

1 
1 
1 
1 

1 

1 

1 

1 

LOCO 
Ute(Is 

Compressor  £22 

Overdrive  £22 

Distortion  £25 

Phaser  f26 
Graphic Eq  f30 
Chorus Stereo  £33 
Flanger  £38 
Delay  £58 

e52 
Effects 

DT10 distortdion  £38 

CP10 compressor  £35 
0010 Overdrive  f36 
AD10 Delay  £79 
FL10 Flanger  f55 
NG10 Noise Gate  £35 
PS10 Phaser  £45 
CH10 Charms  £50 

iyordon SPEAKER CABS 
Speaker Cabs 

1x12 PA. Cab. 70W  £60 
1 x12 P.A. Cab. 100W  £65 
2x 12 P.A. Cab. 140W  £92 
2x 12 PA. Cab. 200W  £99 
lx 15 Bass Cab. 200W  £120 
1 x 15 Bass Cab. 400W £160 
2x 15 Bass Cab. 400W £190 
2x 15 Bass Cab. 800W £265 
lx 18+10 Bass Cab. 400W £245 
3 Way 12-10+HF  £190 
3 Way 15-10+HF  f195 

 fflismaimirmramole 

zAKG 
Microphones 

080  £20 
D310  £47 
D3105  £49 
D320  £77 
0330  £109 
0190E  £44 
D190ES  £47 
D125  f46 
Lead extra £6 or £ 12 

FANE 
Chassis Speakers 

Crescendo 
10" 100W with Grille £35 
Studio 
10" 200M/  £49 
12" 200W  £59 
Colossus 
15" 400W  £112 
18" 400W  £120 

(a) audio-technica 

Microphones 
Pro 1 HI  f23 
Pro 2 HI  £19 
Pro 3 HI  £29 
Pro 4 HI  £41 
Pro 4 LO  £41 
Pro 5 HI  £58 
Pro 5 LO  £58 
ATM41 LO  £67 
ATM63 LO  £58 

( 
McKENZIE 
Chassis Speakers 

3tudio 10-100  £124 
Studio 12-125  £47 
Studio 12-200  £59 
Studio 15-200  £69 
'roff 12-85  f28 
'ruff 12-50  £19 
?roff 15-100  £42 
1-1E. 12-300  £99 
1-1.E. 15-300  £105 

ELECTRO 
HARNIONI X 

Screeming Tree  £18 
Muff Fuzz  £15 
Big Muff £27 
Graphic Fuzz  £69 
Hot Tubes 0/D  £37 
Doctor Q  £37 
Bass Balls  £37 
Soul Preacher  £37 
Small Clone  £30 
Small Stone  £30 
Electric Mistress  £55 
10 Band Graphic  £57 
Memory Man Echo  189 

Combo Amplifiers 
Decade  £88 
Backstage  £136 
Studio Pro  £187 
Bandit 65  £254, 
Special 130  f313 
Renown 212  £380 
Basic 40  £169 
TKO 65  f227 
TNT 130  £295 
KB 300  £362 
Encore 65 Valve  £289 

tSHURE 
Microphones 

517SA or SB  £29 
518SA or SB  f35 
PE15 HI or LO  £49 
PE35 HI or LO  £70 
PE45L  £76 
PE47L  £89 
PE65L  £81 
PE75L  £89 
PE88L  £88 
SM10A  f99 
SM58  £114 
Lead extra f6 or £ 12 

tCelestion 
Chassis Speakers 

Gl2M70 Sing. Cone .f21 
C12M70 Twin Cone .f23 
Gl2H100 Sing. Cone £26 
Gl2H 100 Twin Cone £28 
G1511100 C/Edge  £46 
Gl5B200 C/Edge  f61 
HF50 Bullet  £18 
HF5OX inc. X/over  123 
RTT50 Horn  £23 
DCRIO0 Driver  £37 
.21-1500 Flare  £42 

cl 
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tee  
PT9 Phaser  f41 
FL9 Flanger  f49 
CS9 Stereo Chorus  159 
TS9 Tube Screamer _135 
SD9 Sonic Distortion  £35 
CP9 Compressor Limiter 
 £38 
AD9 Analog Delay  £85 
GE9 Graphic Equaliser 
 f51 
DM1000 Digital Delay 
 £250 
DM2000 Digital Delay 
 £355 
HD1000 Harmoniser 

£325 

Effects Units 
FG-01 Flanger  £52 
CH-02 Chorus  £52 
CO-04 Compressor _139 
OD-05 Overdrive  f37 
DS-06 Distortion  £38 
0C-07 Octaver  £39 
AD-08 Delay  f69 
GE-09 9 band eq  £49 
PH-03 Phaser  £43 

(mum-um 
P.A. Amps 

Marlin 150-6cil  f235 
Marlin 300-6ch  £313 
Cobra 90-4ch  £156 

Amp Taps 
New Bass 150 .  £170 
Pro Bass 150  £244 
Pro Bass 300  £320 
Stingray Lead  £206 

Combos 
New Bass 150  £270 
Cobra 90 Lead  £189 
Cobra 90 Bass  £189 
Cobra 90 Kbd  f229 
Hornet 45 Lead  £139 
Hornet 45 Bass  £129 
Hornet 45 Kbd  £159 
Scorpion 20 Lead  £95 

MAIL ORDERS' 
Carriage & Packing Charges 
PEDALS, MICS, SPKR CHASSIS: £2 
AMPS, CABINETS, GUITARS: £8 

OR PHONE AN ORDER 

\= de , 
FREE catalogue. SEND TODAY 

I PRICE LISTE SECONDHAND L I ST E 
I PLUS DETAILED INFORMATION ON 

I Name:  

Address:  

EMM 6 

ALLAN-GORDON STUDIOS LIMITED 
imiL 32 Markhouse Road, Waltharnstow, London E17 8BD 
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I &MIV Digital Music 

The Programmable Digital Sound 
Generator 

Part 2: Applying the PDSG 

Alan Boothrnan of Clef Products outlines some possible uses for this new 
add-on music system for home computers, and explains why the PDSG 
design should remain well ahead of the commercial synth field for some 
years to come. . . 

T
he first point to note is that the 
PDSG is very dumb, and once 
programmed to make a set of 

sounds, it will continue to do so as long 
as the CEGB's energy supplies last out. 
However, an intelligent host computer 
can, in a very short space of time, write 
numbers to the PDSG to change its 
course into more productive territory. 
The 2ms interrupt period within the 
PDSG is the shortest time interval 
between any parameter changes for a 
logical oscillator, and within the BBC 
Model B, which uses a 6502A Micro-
processor operating at 2MHz, some 
1000 computer instructions could be 
executed in that time. In general terms, 
the following activities can be carried out 
by the host computer. 

Define Frequency 
The PDSG requires two eight-bit 
numbers for each logical oscillator, as 
described last month. Probably the most 
efficient way to provide the numbers is 
to store them in tabular form to be 
accessed as required, but an alternative 
is to calculate them and then use a com-
bination of the two techniques for creat-
ing glides or vibrato. Chorus can be 
created by the use of multiple tables 
based on small differences in frequency 
between each table corresponding to 
the same nominal note, even to the 
extreme where each oscillator has its 
own table. In practice, three tables have 
been found to give rich ensemble 
effects, while a table containing slightly 
sharp frequencies adds an effective 
attacking sound to many percussive 
instruments. 

Define Envelope Shape 
The area of dynamics is likely to be the 

one which takes up the highest 
percentage of available computer time, 
since updating, particularly for 
percussive sounds, has to occur 
frequently. Tables are of minimal help 
when touch response is included in the 
86 

system, so mathematical operations 
following both logarithmic and linear 
procedures are essential. ADSR require-
ments can vary between different types 
of instruments and methods of playing, 
and this is therefore an area which can 
benefit from flexible programming by the 
user. Within certain limits, envelope 
control is arguably more important than 
wave shape, and the software develo-
ped for the system for far has adopted 
this approach. 

Define Spatial Position 
Apart from the ability to pan sounds for 

special effects, the means to direct 

sounds through separate loudspeakers, 
combined with frequency separation as 
outlined last month, results in a chorus 
effect that avoids the deep electronic 
phasing produced by direct electronic 
mixing, leaving the ear to interpret the 
subtler presentation typical of conven-
tional musical instruments. The definition 
of spatial position for a particular oscil-
lator is usually a fixed parameter within 
an Instrument Specification (typically 
80-100 numbers stored in the host), but 
can be enhanced by calculation. 

Define Tonal Quality 
The PDSG allows synchronous trans-

fer of waveforms from the host. Due to 
JUNE 1984 E&MM 



THE MULTITRACK SPECIALISTS 
194 CHURCH ROAD, HOVE, SUSSEX BN32W 

TELEPHONE BRIGHTON (0273) 732745 
OPEN 

10 am-6 pm 
MON-SAT 

CALL IN FOR OUR PRICE ON 
THE PACKAGE TO SUIT YOU' 

 ezeegrm 
PM! 

194 CHURCH ROAll.NOVF.SUSSEM 8N3 20,1 
IfIEPHONE BUNTON 102731732145 

15' F.- Cishi i;'-' 1-r-! 7r. 

Multitracker 
stex Juice AC Adaptor 
& Orange Remote 

Now °MY 

4 track portable 
recorder mixer 

£299 
£29 1... tie. 

FOSTEX A8 
WITH DOLBY C ' 

Remote control, foot-
switch and all 

interconnecting leads 
• , 

FOSTEX A8LR 
8 Track simultaneous record 

machine with Dolby C including 
remote control - footswitch and all 

nterconnechng leads 

SYSTEM 8 128 

250 FOSTEX 
Multitrocker Recoraer Mixer. including 

Audio rechnica PRO 2 flic . Stereophones. 
tapes and foofswitch 

OUR PRICE 
£660 

rf-Elft It FOSTEX 350 
MIXER 

8 4 2 with 3060 meter 
bridge 

OUR PRICE 

£1695 

FOSTEX A8 
8 Track machine with Dolby C including re • 
carnival and footswitch and all interconnect, 

leads 
Soundlrocs mixing desk 8/4/25 Ilightcased 

12/8/2 macing consoks £2400 £2175 

B16 
Tt€ erditir -7r€.ur•?7 ISL1 

Sixteen hocks - ' format with Dolby C 
including all interconnecting leads 

£4895 

16/8/16 
mixing console 

,omposer Package 
Sat ak - Mullrhack 

All 
prices 
include VAT 
unless stated 

• VAT 

7r€ r.1.7 r 'tit TF.A.7 Th' rn!er Tfe7 eiTe"erli 

81 6 FOSTEX 
including interconnecting leads 

AHR System 8 168 16/8/2 
mixing console 

£4600 + VAT 
1E0 LlEnt. lenr1('-"Ty"I'''.F:-"e3 • 

n>ciqcui'ainc 
Keyboard Drumtraks 111111. 11811. Includes 

digital drum machine .:.-,mmodore 64 computer 
64 interface 

Commodore 64 computer £1999 

1 
Access 

Visa Card 
American Express 

Credit Facilities 
and Delivery Available 

I STEREO POWER AMPLIFIE 

Ø1S IN STO 

—TURNER--

ORLDWIDE DELIVERY 

MAIN U.K. DISTRIBUTOR: 

7iticitetet Seecieete 
&Pei/ewe/a 

The Homesdale Centre, 
216 218 Homesdale Road, 

Bromley, Kent BR1 2QZ, England 
Telephone: 01-464 4157 

Trade Enquiries Welcome 

THE MANCHESTER SYNTHESIZER CENTRE 

(—)Roland 

88 OXFORD ST., MANCHESTER 1 

061-236 0340 
FASTEST KEYBOARD REPAIR 
SERVICE IN THE NORTH WEST 

KORG'O YAMAHA Olwrheini 

ROLAND JUNO 6 £431 
ROLAND JUNO 60 £647 
ROLAND JUPITER 6 £1100 
ROLAND JX3P BEST POA 
ROLAND PG200 DEALS PCA 
ROLAND MC202 ON ALL POA 
MIDI- 8 ROLAND POA 
OBERHEIM DB8  £3444 
OBERHEIM SSX Poly Seq  £1563 

KORG POLY 800 INC. VAT £575 

KORG POLYSIX BEST PRICES 
KORG POLY 61  
MOOG MEMORY MOOG £2,100 
MOOG ROGUE £152 
YAMAHA DX9  £781 
YAMAHA DX7  £1129 
YAMAHA PF10  IN STOCK 
YAMAHA PF15   IN STOCK 
RHODES CHROMA £2555 

TEAC Production Product,' & Repairs 

AMPEX 406 1/4 " Tape 101/2" Nab Reels ... £12.99 
TEAC 3440 4-Track Recorder  £604 
TEAC 34 4-Track Recorder  £800 
TEAC 38 8-Track Recorder     £1,564 
TEAC 244 4-Track Cassette   £564 

TEAC 2A 6 into4 mixer £185 

Fast repairs to Keyboards, Amps, 
and Guitars, in our own workshops 
huge stocks of spares available. 

AMPLIFICATION 

TRACE ELLIOT 8 x 10" Combo £848 
TRACE ELLIOT AH 150 Watt Head   £302 
TRACE ELLIOT AH 250 Watt Head   £479 
OHM 5 Chan/Reverb 120 PA   £187 
SESSIONETTE 1 x 12" Combo  £231 
SESSIONETTE 2 x 10" Combo  £253 
SESSIONETTE 1 x 15" Combo  £244 
MARSHALL 4210 Combo £329 
MARSHALL 5210 50 Watt Combo  £214 
MARSHALL 2210 Split Chan/Reverb   £341 
ROLAND JC120   POA 

DELAY LINES AND ECHOS 
ROLAND SRE555 £476 
ROLAND SDE2000   POA 
IBANEZ HD1000 Harmoniser £307 
IBANEZ DM1000 £263 
IBANEZ DM1000 S/H inc VAT £249 
ARIA DEX 1000 £250 
MELOS TAPE-ECHO £65 
MELOS ANALOGUE DELAY £72 

SIMMONDS SDS 8  £675 
SIMMONDS SDS 7  £1875 
SIMMONDS Digital Clap Trap   £ 101 

DRUM MACHINES 
OBERHEIM DX   £1093 
DRUMULATOR £850 
ROLAND TR909 POA 
ROLAND DR110 £110 
KORG KPR77 POA 
SYNSONICS DRUMS £83 
ROLAND TR606 DRUMATIX £16, 
HAMMOND Percussion Computer £60; 

Amplification by 
PEAVEY : FENDER: BOSE 
H/H: CARLSBRO: LANEY 

MARSHALL: TRACE ELLIOT 

All Prices exclude VAT at current rate, and carry the Al Workshop Warranty 
Phone with ACCESS/BARCLAYCARD No. for fast Mail Order 

All Sales carry the Al Workshop Warranty 

era At MUSIC CENTRE (Inc.G.M.servres) 
Guitar - Drum& Amplification Equipment Specialists 
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the large amount of data involved this is 
likely to take at least 1.2ms, but in some 
applications it could be of such 
importance that the rest of the workload 
on the computer could be minimised. 
The alternative approach is to utilise 
envelope control to define which of the 
large number of waveforms always 
available on the board is to dominate the 
overall sound from moment to moment, 
resulting in dynamic tone changes. 

Read a Source of 
Musical Data 
The most obvious source is a musical 

keyboard which can be scanned under 
control of the host computer to deter-
mine the position of every key at a given 
time. As a simple on-off activity, this 
takes little time to process in the com-
puter and could occur, say, every 10-
20ms. However, for a velocity sensitive 
system (where the practical range of time 
taken for a key to travel from the up to 
down position varies typically between 
2ms and 32ms) the required touch reso-
lution can only be achieved if the scan-
ning interval is 2ms maximum, giving 16 
points which can be weighted to give a 
non-linear energy characteristic in order 
to simulate a conventional keyboard 
action. The software required for this 
activity can become very time consum-
ing, so efficient programming is essential 
and more details of this will be given 
when the keyboard unit is described. 

It is desirable to have a number of 
touch tables in the host, with differing 
characteristics to be used by individual 
oscillators within an Instrument Specifi-

cation, and the tables offer a level of 
output corresponding to the number of 
sweeps of the keyboard; these are 
counted between the detection of a key 
commencing to move and its achieving 
the fully depressed position. Utilising a 
combination of multiple touch curves 
with oscillators of different harmonic and 
envelope content, a wide range of 
instant dynamic tone can be applied to 
the system in its response to keyboard 
activity. 
Key movement can be translated via 

software into a series of events which 
can be temporarily stored in memory 
and then transferred to other storage 
media, for later use as raw digital music 
data capable of playback with the same 
or different instrumentation. This real 
time sequencing activity can be either 
overdubbed or multitracked, depending 
on the software adopted. 

Music Data — 
Non Real Time 
The users likely to benefit from non real 

time activity range from qualified com-
posers to people who have a depth of 
musical feel but lack any instrumental 
technique with which to express it. Since 
hardware to translate musical ideas into 
realistic sound has not previously been 
generally available, it seems certain that 
not all possible methods of entering 
musical data have yet been found. A 
number of programs are available which 
use the capabilities of various home 
computers, with or without simple peri-
pherals, based on the input of standard 

music notation or simulation of music 
keys on the computer keyboard (see The 
Gentle Art of Transcription elsewhere 
this issue), but it is expected that since 
the PDSG without keyboard leaves a 
considerable amount of spare comput-
ing power in the host micro, a number 
of alternative music programming 
techniques will evolve. 

Other Host Activities 
The list of possibilities extends to the 

processing required for auto-chording, 
harmonising, keyboard splitting, adapta-
tion to teaching aids, lighting control, 
and so on, but it's hardly likely that all 
the required software will become avail-
able overnight. The important point is 
that a sophisticated music generation 
peripheral, based on the flexibility of 
home computers, has considerably 
wider capabilities than the units produ-
ced for the traditional musical instrument 
market. The whole character and mode 
of operation of the system can be 
quickly altered by feeding in new, rela-
tively low-cost programs as they arise 
form a wide range of sources, and due to 
this flexibility, it is expected that such a 
unit will outlive the lifetime of many of the 
dedicated digital synthesisers now 
appearing on the market. 
An important motivation in publishing 

this article in E&MM is to encourage 
readers to apply their thoughts to the 
potential of the system, and those with 
programming skills can put their personal 
ideas into practice and offer them to 
others sharing a similar interest. 
Alan Boothman CM 

Subscribe 
Now! 

SUBSCRIBE NOW to the biggest selling UK music monthly with a world wide readership from Cambridge to Cape Town! With 
coverage of all the latest in instruments, amplification and accessories, plus interviews with the leading artists and performers of the 
day — can you afford to do without it? 
For 12 issues: 
UK £15.50 
Europe & Overseas(surface) £16.20 
Airmail (including Europé) £23.50 
Airmail (outside Europe) £37.50 
(Would overseas subscribers including Eire please note that payment should be covered by bankers draft in pounds sterling.) 
Subscriptions normally start with the current issue of E&MM. 
Please fill in the coupon below, and enclose it with your cheque (or bankers draft) to: Mail Order Dept, ELECTRONICS & 
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Introducing 
SEIWA Microphones for vocal or 

instrument use — Best Value Around 

SM-25 £13.80 
A low cost microphone for all-round 
use, select high or low impedance by a 
switch Cardiod pattern to minimise 
feedback On/Off switch. 
Type: Dynamic Dual impedance; 
Frequency Response: 60 to 14,000Hz: 
Impedance: Low 50 ohms/High 50K 
ohms; Cable: 4 metres ( 13ft) fitted with 
jack plug. 

SM-35 £21.50 
Wide frequency response dual-
impedance selected by a push-on 
connector. On/Off switch. 
Type: Dynamic Dual impedance; 
Frequency Response: 60 to 15,000Hz: 
Impedance: Low 600 ohms/High SOK 
ohms; Cable: 6 metres (20ft) with 
push-on impedance selecting 
connector fitted with jack plug. 

SM-45 £34.50 
Well balanced response for close-up 
milking of vocalists, drums, pianos etc. 
On/Off switch. 

Type: Dynamic moving coil; Frequency 
Response: 60 to 15,000Hz; 
Impedance: 500 ohms; Cable: 6 
metres (20f1) with professional 3-pin 
connector, fitted with jack plug. 

SM-55 £45.00 
Brilliant, clear sound, tight cardiod 
pattern. On/Off switch. 
Type: AKG Capsule dynamic moving 
coil; Frequency Response: 50 to 
15,000Hz; Impedance: 500 ohms; 
Cable: 6 metres (20ft) with 3 pin 
connector fitted with jack plug. 

To order Seiwa Aft's add 

£1 o&p. UK mainland only. 
Access. Order by phone. 
Allow 28 days despatch 
from receipt of order 

411/C4TOR GREAT AMPS FOR 
ALL INSTRUMENTS 

RAVE REVIEWS TO PROVE THE NEWS 
Sound— just one word will do. Superb. One of the best E.G. sections of any amp currently or • 
the market. Tried with a variety of guitars, a Juno 6 synth and i can't remember the last time 
was so impressed by the tonal versatirity of one amplifier. SOUNDS 

A universal amp suitable for guitar, bass, keyboards, synths or anything else that makes 
music, this is their goal and they have gone about it in a very c omprehensive way Really does 
the job of and it ain't half loud INTERNATIONAL MUSICIAN 

Mammoth spread of tone, standard of construction is excellent. Provides the heavy rock 
thump that combos don't always manage. The sound is surprising, far more projection and 
strength in the lower frequencies than the size of the cab would lead you to believe 

MELODY MAKER 

Sounds more like a top quality valve amp. Delivers a searing lead sound. Ability to handle 
bass guitar is little short of staggering Wholeheartedly recommend them to any player quite 
regardless of what instrument he or she played. MUSIC UK 

Full marks for thought design and application. Real bonus for keyboards, especially Bass 
synths. ONE. TWO. TESTING 

No matter what signal you present to it — bass, guitar, percussion, machine or synthesiser, 
they all sound clean and true. All of the Alligator range represents excellent value for money. 

E&MM 

120W RMS. 
£299 inc VAT 
This Combo is suitable 
for Bass, Lead, Synths, 
Drum machines, etc. 
21" x 26" x 10". 
Weight 50Ibs. 
Active 4-band E.Q. D.I. 
0/put, H.P. socket 
sustain/boost control, 
standby switch, bi-
polar power unit will 
produce 150w when 
extra 8 ohm cabinet is 
used. 

5 YEAR GUARANTEE 
Send cheque etc. payable to: 
'Musicians Direct Supply Co' 

plus £12 carriage and packing for 
guitar or amp IC & P UK mainland 

only. Allow 2 days despatch) 

efl 

MUSICIANS DIRECT SUPPLY CO., Dept E&MM6 
176B Field End Road, Eastcote, Middlesex. 01-866 7414 

If you are not happy with your purchase just 
return it- within 7 days of receipt for refund. 

Send for Brochure — it's free. 
Visits by appointment. 

Bound to Please 
E&MM BINDERS 
Keep your valuable back issues of E&MM in 
this attractive blue binder, with the E&MM 
logo and legend in white on the cover and 
spine. Price £3.95 each. 

Prices shown include VAT, postage and 
packing. 
Overseas payments, including Eire, should be 
made in Bankers Draft in Pounds Sterling. 
Please allow 28 days for delivery. All items 
subject to availability. 

E&MM SWEATSHIRTS & T-
SHIRTS 
All the best people wear E&MM Shirts. 

Sweat shirt size guide: 
S 30-34; M 36-38; L 38-42; XL 40-44. 

T-Shirt size guide: 
3 28-34; M 34-36; L 36-40; XL 40-44. 

Send completed coupon with cheque/P.O. to: 
Mail Order Dept, E&MM, Alexander House, 1 
Milton Road, Cambridge, CB4 1UY. 

Please send me: QUANTITY PRICE TOTAL 

E&MM Binder (holds 12 issues) £3.95 

Red/Black S/M/L/XL 

Sweatshirt £5.95 

T-shirt £2.95 

TOTAL £ 
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DO-IT-YOURSELF 

THE SYNDROM 
David Ellis continues our percussion-sampling project. This month, full 
constructional details, pricing and availability, and details of a cassette 

that demonstrates the Syndrom's sonic capabilities. 

T
he first thing to do this month is to 
correct a few errors that crept into 
Part 1. First, in the paragraph at the 

bottom of page 91 that relates to using 
the switch to play just half of the contents 
of a 2732, the line should go: 'only as far 
as the first 2K. . . .' Silly us. Next, on the 
circuit diagram front, the only real blunder 
is the value of the +/— supply going to 
IC7, but this is probably self-evident, ie. 
for ' — 7V' and ' + 7V', it should read ' — 9V' 
and '+ 9V'. Not our fault, mlord. Honest. 
The other point of errata is that a 

couple of blobs got lost in the circuit 
diagram wash, and these should be at 
the junction of C3, C4, — 9V, and pin 3 of 
IC7, at the junction of C5, + 7V, and pin 
13, and at the junction of the common 
connection of IC9 with ground. Obvious, 
but worth pointing out all the same. On 
the subject of components, life is easier 
pitching-wise if a linear rather than log 
25K pot (R2) is used. The ideal is the 
anti-log variety, but that's about as 
common as life on Mars. The same's 
almost as true for the 330uF (C6) electro-
lytic capacitor used for smoothing the 5V 
output from C9, but a 470uF (either 
tantalum or normal type) won't mind 
being substituted instead. Lastly, we've 
replaced the original 100m 78L05 regu-
lator (IC9) with a 1A 7805, for the simple 
reason that it's better to be safe than 
sorry. 

Construction 
The PCB is quite straightforward to 

put together, but it helps to have a 
narrow-tipped soldering iron wherever 
closely-packed tracks are concerned. 
The best plan of action is to start by 
inserting the resistors, then the capaci-
tors, and next, D1 (the positive end is 
indicated by the black circle at the end of 
the body), the sockets for IC1-8, and 
IC9. SW1 can be fitted quite happily on 
the board, as shown in the photo, ready 
to do the master of ceremonies bit and 
switch between the acts of the two sorts 
of EPROMs. If you've plans to use 
Syndroms en masse in something like a 
rack-mount unit, then both the trigger 
and output jack sockets should be 
mounted on the baord together with R2, 
so that all three can merrily poke out of a 
front panel and secure the PCB at the 
same time. 

Having connected up a couple of 9V 
batteries via some appropriate con-
nectors, and made sure that the 'out' 
side of IC9 is indeed delivering + 5V, it's 
now time to disconnect the batteries and 
insert the ICs. Because the TTL and 
90 

Part 2 

Getting it together 

ROM are fairly profligate consumers of 
electrons, the battery on the positive 
side of the business has a habit of doing 
a disappearing trick that'd put Mr Marvel 
to shame. For the record, the + 9V rail 
takes about 125ma, and the — 9V around 
15ma. So, for starters, see how you get 
on with a big butch PP9 on the positive 
side and a PP3 on the negative. And 
remember to disconnect them when not 
using the thing! However, if you're going 
to use the Syndrom seriously and/or 
intensively, a power supply is an absolute 
must, and we'll be putting forward some 
sensible recommendations (including a 
design of our own, the RackPack) in 
next month's E&MM. 
To actually make the Syndrom speak 

to you, you'll need some sort of trigger to 
set the sound regurgitation into motion. 
We'll be covering the possibility of making 
drum pad transducers next month, but 
for initial experiments, there are two 
ways of going about making Herr Schmitt 
do his thing. 
(1) Using the + 5V trigger from any pre-
existing drum machine or sequencer — 
the simple option. 
(2) Wiring in any push-to-make switch 
between the trigger input and the + 5V 
power rail — the more complicated option. 

In the latter case, don't be surprised if 
anything other than a quick jab at the 
button produces a sound more remi-
niscent of a roll than a single sound. 
Remember that as long as the trigger 
input remains high (the situation when 
your finger's on the button), the counters 
will cycle till kingdom come, and you're 
therefore repeatedly yanking the sound 
out of the EPROM — hence the roll effect. 

The Sounds 
Now, sampling a sound is easier said 

than done. To be perfectly frank, there's 
a pretty complex equation at work that's 
doing its best to make a pig's ear of a 
mess if you don't use the right sound 
source with the right sampling rate. The 
thing you have to keep utmost in mind is 
that there's no earthly point in sampling 
a sound with masses of high harmonics 
into just 2 or 4K of sample space. The 
technique we developed in putting to-
gether the initial set of samples was to 

perform a constant juggling act between 
sampling rate, input level, and input low-
pass filtering until we felt that the situation 
had been optimised. The 21 sounds 
break down into 2716 (2K) and 2732 (4K) 
types as follows: 
2716: Kick drum, Snare, Hi-hat (closed), 
High tom, Low tom, High Bongo, Low 
bongo, Cabasa, Guiro, Handclap (mul-
tiple), Explosive finger click, Dog bark, 
David's aaah, Door slam, David's burp. 
2732: Hi-hat (open), crash cymbal, 
Orchestral thump, Brassy, Squawk 1, 
Squawk 2. 

Now, a few of these sounds proved 
problematic because of the difficulty in 
obtaining a really clean sound source. 
We considered C-ducing the dog, but 
thought better of that in view of the 
RSPCA's stance on the abuse of animals. 
That left boring old microphone tech-
niques, but old Fido proved implacable 
when it came to performing on cue: so 
what we're left with is a rather noisy bark 
taken from one of Auntie's sound effects 
discs. It's hardly like howling at the moon, 
but we're getting there, and it'll be up-
dated as and when we get our hands on 
a Great Dane that doesn't suffer from 
stage-fright. In the meantime, take a 
listen to the ' Explosive finger click' and 
'David's burp' for a more objective view 
of what a sample of life and the Syndrom 
can do together. 

The Demo Cassette 
Of course, the inevitable problem with 

buying a sound EPROM is that until you 
try them out you've no idea of what they 
sound like. You might hit lucky and get a 
sampled bass drum that has a kick like a 
mule, but, on the other hand, you might 
get something that's more reminiscent 
of a thwack around the ear with Lady 
Bracknell's handbag. So, to add a bit of 

,g sonic assistance we've produced a 15-
minute demo cassette that includes 
examples of all 21 sound EPROMs, 
played both individually over a four-
octave range and together in rhythmic 
patterns. Note however that the latter 
effect was achieved by simply switching 
a solitary DAC input from one sound to 
another in quick succession. In reality, 
you'd use multiple Syndrom boards to 
get overlaid percussion tracks, but that's 
a story for the future... By the way, 
there's a free EPROM of your choice for 
anyone who can guess the source of 
'Orchestral thump'! 
The sounds on the cassette are ar-

ranged in three groups, with sounds 
appearing in the order shown, and these 
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Syndrom PCB component overlay. 

are followed by rhythmic patterns using 
combinations of the sounds in those 
groups. 
Group 1: Kick drum, Door slam, Ex-
plosive finger click, David's burp, Hand-
clap, Dog bark. 
Group 2: High tom, Low tom, High 
Bongo, Low bongo, David's aaah, Snare, 
Hi-hat (closed), Cabasa, Guiro. 
Group 3: Hi-hat (open), Crash cymbal, 
Orchestral thump, Brassy, Squawk 1, 
Squawk 2. 
The Syndrom demo cassette is avail-

able for £1.00 (inclusive of VAT and 
postage) from E&MM's editorial address, 
payable to Glidecastle Publishing Ltd. 
Once you've decided on the sound that 
you'd like '.o try out on your Syndrom 
board, the appropriate EPROM can be 
ordered (£6.75 for a 3K 2716 or £7.75 or 
a 4K 2732) from Silicon Sound, 20 Bolton 
Street, Swanwick, Derbyshire, DE55 1BU, 
and cheques should be made payable to 
the same. If at any time you want to 
change the sound in an EPROM, we're 
also offering a ' burn it again, Sam' option, 
whereby an EPROM returned with £2.50 
will be burned in with a new sound of 
your choice. 

E&MM 
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Syndrom Parts List 
Resistors (all 1/4W, 5%) 
R1 
R2 
R3 
R4 
R5 
R6, 7, 8 

47OR 
25K linear pot (or anti-log) 
2K2 
47K 
10K 
4K7 

Capacitors (all disk ceramic 
except for C6) 
C1,4 
C2 
C3,5,7 
C6 

0.01uF (10n) 
0.02uF (20n) 
0.1uF (100n) 
330uF (or 470uF) 25V 

Semiconductors 
D1 
IC1 
IC2 
IC3, 4, 5 
IC6 

IN4148 
555 
4093 
74LS163 
2716 or 2732 (supplied 
separately) 

IC7 DAC0800 (or DAC0801) 
IC8 LF351 (or TL071) 
IC9 7805 

Miscellaneous 
PCB 
IC sockets: 2 x 8-pin, 1 x 14-pin, 4 x 16-
pin, and 1 x24-pin 
2-pole, 2-way sub-miniature toggle 
switch 
2 PCB mounting jack sockets 
PP3 and PP9 battery connectors 

All parts are available from Map/in or 
Technomatics, except for the sound 
EPROM (IC6), which is burned to order 
and available from the address given in 
the text. 

PCBs are available from E&MM at the 
editorial address, price £4.95, payable to 
Glidecastle Publishing Ltd. A kit of parts 
is also available from E&MM for £24.95, 
exclusive of the sound EPROM, but 
inclusive of the PCB, all electronic com-
ponents, and the miscellaneous items. 
Alternatively, you can buy your Syndrom 
ready-built for £29.95. 
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DO-IT-YOURSELF 

Multi-waveform LFO 
Paul White introduces a simple design providing a versatile modulation 

source for digital delay units or modular synthesisers. 

T
his month's project was designed 
to provide a modulation source 
compatible with any digital delay 

unit having a voltage-controlled modu-
lation input. 

Units such as the Maxim 1500H (re-
viewed in Home Studio Recording 
March 84), the Evans digital delay and 
other budget processors provide excel-
lent results at an affordable price, but in 
doing so sacrifice the facility of an on-
board modulation oscillator. Fortunately, 
there is usually a rear panel input which 
allows an external oscillator to be simply 
connected, and for maximum effect, an 
oscillator capable of producing a ten-
volt sweep is required. 
The oscillator described here can pro-

duce four different waveforms with vari-
able amplitude and in addition, a DC 
offset is provided so that the delay time 
may be modulated — useful for pitch 
change effects when in Freeze or Hold 
mode. 

Circuitry 
The basic oscillator circuit consists of 

ICs A and B, generating under normal 

conditions a triangle and a square wave 
output simultaneously. The charging 
time of C1 and C2 is dependant on the 
combined value of R4 and VR1 so that 
the frequency may be changed simply 
by altering the setting up VR1. 

In addition, placing a diode across 
VR1, R4 enables the charge and dis-
charge rates to be different, the charge 
current flowing through VR1 and R4 and 
the discharge current flowing through R5 
and D1 in addition to VR1 and R4. This 
simple modification enables a ramp 
waveform with a fairly rapid discharge to 
be produced and, by reversing the 
polarity of the diode, the inverse wave-
form can also be generated. 
S2 selects square or ramp waveform 

outputs, whilst Si selects the type of 
ramp or triangle wave to be produced. 
When the square wave output is selec-
ted, S2B removed the diodes from the 
circuit so that a symmetrical square 
wave output will be produced regardless 
of the position of Si. IC2A amplifies the 
resulting waveform to approximately ten 
volts peak to peak, and also drives the 
LED via the BC107 transistor. The LED 

varies in brightness in accordance with 
the frequency selected and the wave-
form chosen, sweep rates of between 
0.1 and 30 seconds being possible. 
VR3 allows an offest voltage of up to 

plus or minus 10V to be produced at the 
output of IC2B and, if the DC shift is 
used without any modulation level (VR2), 
a change of delay time may be produced 
without pitch modulation. On the other 
hand, if a sound is captured in the Hold 
mode, the offset facility may be used to 
change the pitch of the stored sound. 
The LFO unit is best powered from a 

dual-rail 12V power supply such as the 
Twinpack (E&MM Sept 82) although two 
nine-volt batteries may be used pro-
viding that the reduced output level is 
acceptable. Conversely, if you have 
several rack mounted projects that need 
powering, you could wait until next 
month's E&MM when we'll be publishing 
the design for our RackPack, which will 
provide plus and minus 12V at one amp. 

Construction 
Fit all the components to the PCB, 

taking care to fit the electrolytics, diodes 
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Figure 1. LFO circuit diagram. 
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* INTERESTED IN THE MUSIC & 
RECORDING INDUSTRY * 

We have devised a unique recording course designed to 
enhance the creative aspects of recording music and sound. 

The course covers a wide variety of topics including: 
Home Recording Live Recording * Recording in the 

Studio Instruments Equipment Computers in Music 
Latest Developments in Recording * Drum Machines * 

Vocoders Synths * etc. 

Part of the course is carried out at 
ELEPHANT RECORDING STUDIO, WAPPING, LONDON. 

The Course is designed for those with or without experience 
of recording. Advanced courses are available 

for studio engineers. 

Next course commences end of August. 

PROBLEMS WITH MUSIC 
ELECTRONICS AND COMPUTING!! 

We are a team of qualified and experienced engineers offering 
the following services to the music industry. Music Electronics 

Technical Consultancy, trouble shooting, custom design 
services, ideas on effective use of electronics in your music. 

Analogue & digital applications. Computers in Music, hardware 
applications, software applications, interfacing, programming 
hints and advice. Why not commission us to write a special 

program for your music applications. 

ELECTRONICS AND COMPUTING CONSULTANTS 
TO THE MUSIC INDUSTRY 

Check us out and put your creative mind at rest. 

TEL: 01-265 0722 (24 hr ansaphone) 
01-480 6228 or write 

CS LO\DO\ 
Unit 3D, Metropolitan Wharf, 

Wapping Wall, Wapping, London El 

CLEF ELECTRONIC MUSIC 
BAND- BOX PROGRAMMABLE 

BACKING TRIO 

THREE PIECE BACKING BAND 
Generates the sounds of three instrumentalist 
to back Soloists 8. Cabaret Acts 

DRUMS + BASS + KEYBOARDS 
Over 3.000chord changes ( 60 scores) on 132 dit 
ferert chords - extendable to 200 scores 

R.R.P. £499 (extension £159) 

ELECTRONIC 
PIANOS 

SPECIALISTS SINCE 1972 

Clef Pianos adopt 
the most advanced 
form of Touch Sen 
sitive action whirl. 
simulates pianii 
Key inertia using a 
patented electronic 
technique 

PRICES DIRECT 
7V. OCT f 6 9 5 
SIX OCT £620 
STAGE 6 t580 

FULLY POLYPHONIC 

KITS AVAILABLE 
i,iitdBou £3 1 4 
Master Rhythm £79 
M,crosynth 1371 
iircussion Synth £89 

String Ensemble £198.50 
Pianos See Lists 

MASTER RHYTHM 
PROGRAMMABLE DRUMS 

Twenty- Four Rhythm program 
mable Drum Machine with 12 
instruments Eight sections are 
extended to 24 ,32 measures for 
two bar programming Sequence 
operation and instrument tone 
adjust 

R.R.P. £ 1 29 

MICROSYNTH 
21/2 Octave Music Synthesizer with 
two Oscillators, two Sub-Octs. Swit-
ched Routing and Thumbwheel A 
comprehensive instrument offering 
the full range of Synth Music 
effects 

DIRECT FROM CLEF £215 

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE 
(CARRIAGE EXTRA ON MFD PIANOS). Please send SAE. 
for our complete lists, or use our telephone Visa ACCESS 
Service. Competitive quotations can be given for EXPORT 
orders. We are also looking for more Retail outlets. All 
instruments may be seen in our showroom. 

ACCESS-VISA-AMEX 

CLEF PRODUCTS (ELECTRONIC) LIMITED 
(Dept E&MM/6/84) 44a Bramhall Lane South, Bramhall, 

Stockport, Cheshire SK7 1AH. 061-439 3297 

Come along 
and feel the sounds 
on all the latest 
equipment from 
leading Keyboard 
manufacturers 

SUPERKITS! 
FOR BETTER MUSIC & EFFECTS 
CHORUS UNIT: A solo voice or instrument sounds like rnur&  KIT162 £31.40 
COMPRESSOR: Limits & levels maximum signal strength KIT133 £10.86 
COMPUTER RHYTHM GEN: 9 drums for digital control Kill 85 £30.64 
COMPUTER-SYNTH INTERFACE: Sequencing & composing aid Kilt 84 £17.44 
DRUM SIRENS.- Triggered variable siren effects KIT199 £19.93 
ECHO UNIT: With double tracking KIT168 £44.30 
FREQUENCY DOUBLER: Raises guitar frequency by 1 octave KIT98 £9.80 
FREQUENCY CHANGER & WAVEFORM MODIFIER - Tunable KIT172 £34.46 
FLANGER: Fascinating effects plus phasing KIT153 £22.74 
FUZZ: Smooth distortion whilst keeping natural attack & decay KIT91 £10.57 
GUITAR EFFECTS: Multiple variation of level & filter modulation KIT42 £15.40 
GUITAR OVERDRIVE: Fuzz plus variable filter quality KIT56 £19.73 
GUITAR SUSTAIN: Extends effective note duration KIT75 £10.04 
GUITAR TO SYNTH INTERFACE: With voltage & trip outputs KIT173 £32.87 
HAND CLAPPER: Triggered & auto claps, variable tone Kill 97 £22.69 
METRONOME: With audio & visual beat & down beat KIT143 £13.81 
MULTIPROCESSOR: Fing, Rvb, Faze, Fuz, Wah, Trem, Vitt ..... KIT189 £57.14 
MICROPHONE PRE-AMP: with base & treble switching KIT144 £9.21 
NOISE LIMITER: reduces tape & system hiss  KIT145 £9.97 
PHASER: with automatic & manual depth & rate controls ... . KIT164 £18.40  
REVERB: Mono/stereo, variable depth & delay KIT203 £25.54 
RHYTHM GENERATOFt 15 switchable rhythms KIT170 £35.64 
RING MODULATOR: with integral oscillator control Kilt 79 £15.76 
ROBOVOX: versatile robot type voice modifier   .K111 65 £21.03 
ROGER 2-GONG: 2 gongs sounded at end of transmission KIT126 £11.38 
SPEECH PROCESSOR: for clearer transmission Kilt 10 £9.68 
STORM EFFECTS: Automatic & manual, wind, rain, surf KITI 54 £15.86 
TOM-TOM SYNTH: Triggered variable tone drum effects KIT190 £15.05 
TREMEL 0: deep tremelo with depth & rate control Kill 36 £9.71 
VOCODAVOX: modular vocader KIT152 £64.31 
VOICE-OP-SWITCH: with variable sensitivity & delay  .KIT113 £13.41 
WAH-WAH: with auto-trigger manual & oscillator control KIT140 £17.26 
MANY OTHER GREAT KITS IN CATALOGUE such as Autowah bass boost, call 
sign, comparator, frequency generator. Funky-wobulol, hamoncla, hum-cut. mixers, 
sequencer, synthesiser interface, treble boost, tone control, vibrato, voice filter, voice 
operated fader. Wheelbyleebyi. wobble-wah. Plus digital synthesiser, junior synthesiser 
envelope shapers. 0-A converter, multiwaveform VCO. Keyboards, contacts. etc. 

Sets include PCBs, parts, instructions, boxes, wire, solder. More details & kits in 
catalogue - send s.a.e. (overseas £1 or 5 IRC's). 

Add £1 P&P & 15% VAT to all orders (overseas details in cat). Payment CWO, 
CHO, PO, ACCESS, BARCLAY, or pre-arranged collection. Details correct at 
press. E&OE. 

PHONOSONICS, DEPT MM46, 8 FINUCANE DRIVE, 
ORPINGTON, KENT, BR5 4ED 

TEL: ORPINGTON 37821 (STD 0689, LONDON 66) 
MONDAY-FRIDAY 10-7 
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Figure 2. Component overlay. 

and semiconductors the right way round. 
The wiring for the switches is shown on 
the layout diagram and should present 
no great problem, providing that you 
double check everything before you 
switch on. 
The prototype was built on a 1U rack-

mounting panel, the PCB being suppor-
ted by means of the pots and the jack 
socket. A complete case is not essential 
providing precautions are taken to pre-
vent the circuitry from shorting out to 
nearby metalwork. 
Once completed, the unit is ready to 

test, and no setting up is required. If a 
voltmeter is available, the output may be 
verified providing that the frequency is 
set fairly low, thus enabling the needle to 
follow the contours of the output wave-
form. 

In Use 
To produce chorus effects, a triangle 

wave would normally be used to modu-
late a delay of several tens of milli-
seconds, using little or no feedback. The 
LFO level will affect the chorus depth 
and, in general, a modulation frequency 
of 2-3Hz will be a good starting point for 
experimentation. 

Different effects may be produced by 
using the other waveforms and, by in-
creasing the feedback on the delay unit, 
typical flanging may be produced. Try 
freezing a sound in the Hold mode and 
then, using offset control to change its 
pitch, add a little LEO level to modulate 
the sound. 

One limitation must be remembered, 
and that is that the output capability of 
the circuit is about ten volts. It follows 

51 

centre off 

52 

Jack socket 

cut away these 
/ ;{ portions 

Figure 3. Switch and socket configuration. 

therefore that if you use the full ten volts 
of offset and full level on the LFO, the 
output waveform will be chopped off as 
it attempts to cross the ten-volt line. This 
can be used to produce interesting 
waveforms which may be used to create 
imaginative effects but, to prevent this 
happening by accident, an extra switch 
may be fitted as indicated in the layout 

diagram to disable the offset function 
when not required. 
A square wave modulation may be 

used to produce trill- like sounds, whilst a 
slow ramp will produce a gentle pitch 
sweep followed by a more dramatic 
effect as the ramp resets. 

Paul White E&MM 

LFO Parts List 

Resistors (all 1/2w metal film) 

R1 
R2 
R3,8,9,10 
R4 
R5,11 
R6,7 
VR1 
VR2 
VR3 

33K 
18K 
100K 
2K7 

470R 
47K 

1M log 
47K log 
5K lin 

Capacitors 

01,2 33u 16v 
C3,4 10u 16v 

Semiconductors 
TR1 BC107 
IC1,2 1458 
D1,2,3 1N916 

Miscellaneous 
Si dpdt centre-off mini toggle 
S2 dpdt mini toggle 
SKI 1/4" jack socket 
PCB 
LED 
19" 1U panel 
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CLASSIFIED 
rates fo , 1983 Lineage 34p per word ( min 12 words); Box No 80p extra Semi- Display . £ 1.00 extra 

Display £ 10.00 per single cm column 

All lineage advertisements must be pre- paid. Closing date: 5th of month preceding publication. 

Advertisements are accepted subject to the terms and conditions printed on the advertisement rate card (available on request), 

SERVICES 

GUERILLA is a new Central London 24-track (Otan) studio 
designed especially for the modern recording arise. Intrinsic 
to the Control Room is the Roland MIDI sequencer interfaced 
with a JP8A/MC4B, Prophet 5. Yamaha DX7, Linn I. Move-
ment II, Simmons SDS5. TR909. Additional facilities include 
an AMS Digital Reverb, and DDL with 3.2 second delay, loop 
system and PCMF1 digital mastering. For further details and 
brochury please call Torchforce. 01-286 0642/286 9224. 

ACCURATE CASSETTE COPYING real-time duplication, 
superior sound, quantity discounts e.g.: 250 C25s, £ 113.12p 
including cases and VAT. Also TDK/FUJI. 01-771 326, 

MUSIC! 
1221 SERVICE 

RE VOX 
TEAC/TASCAM 

Service Agents 
A fast, efficient repair service 

with collection and 
delivery available 

Contad Nikki Antoniou on 

01-388 5392 
72 Eversho(t Street, London NVVI 1BY 

GATEWAY 
STUDIOS 
Home of the Gateway 
Multi-Track Courses. 

We have lots of up to date Gear, 
Synthesizers, Drum Computers, 

Digital Effects etc., and the 
Engineers who know how to 
interface them Creatively 

CASSETTES 

KEYBOARD ROCK exciting new cassette by Lionel 
Freedman SAE details, 23 Lindale Road. Newcastle on Tyne 
NE4 9UN 

;:ilÉvZIZoi.;Er" 
Shwa, Beyer. AKG Neurnan and Sennhelser- (All in ',lie . 0 the 
very best prices) 

YOU'VE TRIED THE REST - NOW RING THE BEST! 
Leevers/Rich to order 

All prices above exclusive of VAr and dehve, 
This e: just a short list trom stock, lots& other goodies evadable 

By post or phone only 
Tony Bayley, Northern Audio, 4 Cheviot Road, Hazel Grove, 

STOCKPORT SK75BH 
Flours of Business 10 arn-7 pm. Seven days a week 

FOR SALE 
Two 5001N Speakers. Each comprising:- Two 15" bass 
units, one flared horn, two Rezio horns, fully flight cased 
£450 (pair). Telephone (0905) 426582. 

THE VOCALIST seeks HARD EDGED ELECTRONIC 
MUSICIANS: Phone: 01-452-1916 after 6p.m./weekends. 

TEAC A3440 15 months old, home use. immaculate. 2 TDK 
tapes. £550. E&MM 4ch DBX £550. 0742 468566 (Sheffield) 
evenings/Weekends. 

E&MM Digital signal processor, working, minimum system 
with software, £30. Transcendent 2000 synthesizer £80. 
Stevenage (0438) 350471. 
Melos Tape Echo, £35. BOSS DR55. Dr rhythm, £35. Both 
v.g.c. 01 689 8372. 

YAMAHA DX9 digital FM poly-synth, only occasional home 
use. £675. Bristol (0272) 509003 ext 46 (work) 

DOKORDER 8140 4 track deck, individual monitoring and 
simul-sync on each echo. S-O-S, 33/4 /7 1/2, v.g.c. £300. 0742-
468566 (Sheffield) evenings/weekends. 

KORG MS20 synth, virtually unused, excellent condition. 
S270 ono. Phone 0782 333252. 

CLEF BAND BOX programmable bass as new. £315 ono 
Telephone Andy Bradford 734538. 

FIRSTMAN POLYSYNTH will exchange for TR808 or 4 trac/ 

E&MM SPECTRUM SYNTHESIZER great sound, immaci. 
'ate condition £220 ono. Tel Rochdale 50223. 

SOUNDMASTER STIX ST305 drum machine, v.g.c.. £79..1 ,. 
new. TECHNICS SY1OT 40w RMS keyboard amp, v.g.c 
both items domestic use only, £80. Tel Paul 0634 34811. 

DIGISOUND modular synthesizer, Alphadac, keyboard. 
seventeen modules, v.g.c., offers? Bnghton 673301 evenings. 

ROLAND PR800 MIDI bus keyboard, sequencer recorde'£  
175 ono. 385 0022. 

ROLAND SH101 synth with MGS-1 handgrip, v.g.c., as new 

£100. CASIO CT701 complete with hard case and chrome 
stand, domestic use only, v.g.c.. £290. Tel. 0634 34811. 

8 TRACK studio equipment clearance, Tascam. Revox 
compressors. noisegates, Juno 6. Tel. 0346 24208/24994 

ROLAND AMDEK CMV 800 MICRO COMPOSER 8cv's 
8gt's for Apple or Sharp M280K computer with software 
£200 ono. Also Sharp M280K computer £200 ono or £350 the 
pair. 01-385 0022 

MAPLIN 4600 synthesizer, fully working + Horner K4 strings. 
£350 ono. Tel Leek (0538) 385002. 

NORTHERN AUDIO 
Telephone 061 483 9563/061 483 4299 

The Best Possible prices and service in the North 
Part/exchange welcome 

or we can offer a very good brokerage 
MIXERS 
TrIdent VFM models  f1050 
Series 70 all formats  POA 
Soondcrat1200/400 serbes  C1050 
306'1600/2400 serees  POA 
TAZ. Desks  POA 
MONITORS 
J.B.L. dull range)  Best Prices 
Tenney (full range)  Best Prices 

 Worth looking at 

APPOINTMENTS 

Inner London Education Authority 
LONDON COLLEGE OF FURNITURE 

41 Commercial Road, El ILA. Tel. No. 247 1953 

WORKSHOP TECHNICIAN GRADE 5 
Department of Musical Instrument Technology 

Electronics Technician required to work as part of a team providing a comprehensive technical support to 

the College. The postholder will be responsible for maintaining and organising workshop facilities 

involving electronics for the Music Industry including Audio and Computer Music Equipment. 
Applicants should have at least HNC, HND, Advanced City & Guilds or equivalent qualifications in 

appropriate subjects and a minimum of eight years experience (including training period). 

Salary scale £6279 to £7332 plus £1220 London Weighting. 

Application forms and further details are available from the Senior Administrative Officer at the above 
address. Completed application forms should be returned to EO/Estab 3a Room 255a County Hall 
London SE1 7PB within 14 days of the appearance of this advertisement. 

ILEA IS AN EQUAL OPPORTUNITIES EMPLOYER 

CLASSIFIED 
Telephone 

Tony Halliday 
on 

0223 313722 

Loudspeaker 
Cabinet 
Fittings 

From Adam Hall Supplies: 

Coverings & frets • flight case parts 

• Celestion power speakers • 

Rean jacks & fittings • P&N stands 

Send 30p PO/cheque for Illustrated 

cata log ue 

ADAM HALL 
SUPPLIES LTD 

Unit M, 
Carlton Court, 
Grainger Road, 
Southend-on-Sea 

Essex 

Opportunity Nox 
for enthusiastic yet practical 

HI-TEC EXPERT 
Fully versed in computer technology and musical 
electronics, to help develop and expand thls side 
of our business. Salary negotiable according to 

experience - and the potential is enormousl 
li you think this mr Kim Joseph 
post is just up ABC Music Company 

your street. opph/ 85 High Street 

for an early Esher Surrey KTIO 90A 

interview to. Tel: Esher 66195 
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Rock 'n' Roland tie   

[1\LICK_S:1:t0P-
7. UNION STREET. BRISTOL. Wei 0272.276.944 

1 BRISTOL'S LATEST HI-TECH MUSIC STORE — NOW OPEN! 

OFFICIAL FRANCHISED DEALERS 
IN THE BRISTOL AREA FOR: 

All ROLAND Equipment, FOSTEX multitrack home studio 
recording equipment, PROPHET (Sequential Circuits) keyboard 
synthesizers, OBERHEIM electronic drum units and synthesizers. 

ELECTRONIC ORGANS & PIANOS 
OUR 

PRICE 
CASIO: PT-20 ... £49 PT-30... £69 PT- 50... £99 
CASIO: MT-35 ... £ 79 MT-41 ... £89 MT-46... £99 
CASIO: New MT-68 (MT-65 at revised price)  £129 
CASIO: MT-800 with add-on stereo speakers £249 
CASIO: CT- 101 25 different sounds + speaker  £ 169 
CASIO: CT-310s NEW portable battery/mains model   £ 199 
CASIO: CT-202 49 sounds (no rhythm) gigging model £249 
CASIO: CT-405 49 note organ + auto acc./rhythm £249 
CASIO: CT-610 stereo organ 5 octave keyboard £345 
CASIO: CT-7000 built-in multi-track recording  £495 
ROLAND: EP- 11 5 octave piano + auto accompaniment £299 
ROLAND: HP-30 budget piano with built-in speaker £299 
ROLAND: HP-70 6 octave stereo home piano £449 
ROLAND: HP-400 Home piano touch sensitive 7 oct.   £ 1125 
ROLAND: PR-800 digital piano instant recorder   £415 
ROLAND: PB-300 add-on rhythm + acc. for HP-400 £320 
ROLAND: HK-20 Home combo amplifier and speaker  £ 115 
ROLAND: Complete range of synthesizers in stock 
KORG: S80-S Electronic piano with string ens £799 
KORG: SAS-20 Personal keyboard with ROM pack £499 
JVC: KB-500 Portable organ with dig. recording   £375 
YAMAHA: PF-10... £ 749 PF-15... £949 CP-7  £375 
SUZUKI: 88G 7 octave home piano substitute  £639 

BRISTOL'S MUSICAL 
MULTITRACK CENTRE: 

FOSTEX, the leading manufacturer of personal home recording 
equipment, have appointed The London Rock Shop in Bristol as their 
main dealer in the West of England. On display you will find the new 
X-15 baby multitracker (£ 299), the 250 Cassette Multitracker, A-8 eight-
track reel-to-reel system and 8-16 sixteen track. 

We will be delighted to give you a full demonstration,of any system 
that you require and all the necessary auxiliary equipment such as spring 
reverbs, echo units and microphones. 

MICROPHONES: Shure, AKG, Beyer, Roland, Fostex 
REVERBS: Accessit, Vesta Fire, Fostex. GBS, Yamaha 
DIGITAL DELAYS: Roland, Ibanez, Maxim, Korg, Boss. 
ACCESSORIES: Ampex, TDK tapes, Ross, Whirlwind cables 
SYNTHESIZERS: Roland, Oberheim, Sequential Circuits, Korg, Yamaha 
ELECTRIC PIANOS: Roland, Casio, Yamaha, Korg 
PORTABLE ORGANS/KEYBOARDS.: Casio, NC, Roland 
DRUM MACHINES: Roland, Oberheim, MXR, MPC, Yamaha, Mattel, 
Boss, Amdek, Korg 

EFFECTS PEDALS: Boss, Frontline, Amdek kits 
AMPS, CABS & COMBOS: Roland, Boss, Sessionette, Fender 

GUITARS: Tokai, Fender Squier, Westone, Roland Synths 

LONDON ROCK SHOP: 
7, Union Street, Bristol Tel: Bristol 276944 

also at: 
26, Chalk Farm Road, London NWI Tel: 01-267 7851 

Advertisers' Index 
ABC Music 15 
Al Music 87 
Allan Gordon Studios 85 
Argents  2 
British Music Strings  78 
Cass London 93 
Carlsboro Sound Centres  17 
Chase Musicians 1 
Clef Products 93 
Computer Music Studios 60 
Craftmaster UK 6 
Dtgisound 23 
Digital Fantasia 59 
Don Larking 
Dougies Music 
Dr Bohm 55 
Eddie Moors 23 
ESSP 23 
Fane Acoustics  68 

Freedmans Future Music 12/4139 

Gigsounds 5 
Hammond UK 27 
Hobbs Music 55 
Holiday Music  77 
Honky Tonk Music 31 
London Rock Shop 96 
Magic Music 64/65 
Michael Stevens & Partners 87 
Micro Musical   57 
Monkey Business 53 
Musicians Direct Supply Co 89 
Music Village  19 
Oxford Synthesiser Co 84 
PPG UK   72 
Phonosonics 93 
Powertran 80 
RS Keyboards 93 
Roland UK 42/43/IFC 
Sackville Sound 87 
Sequential Circuits 32 
Siel UK  36 
Simmons OBC 
Soho Soundhouse 51 
  59 

SStulmx merfields  IBC 
Turnkey 63 
Unisound 21 
Upstream Computer Systems 51 
XRI Systems 60 
Yamaha 7 
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CLASSIFIED 
ORDER FORM 

Please insert the advertisement under the heading of 

in the next issue of E&MM for insertions I 

I enclose Cheque/P.O. for £  
Cheques and Postal Orders should be made payable to: 

ELECTRONICS & MUSIC  MAKER 
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ENTER EACH WORD OF YOUR CLASSIFIED LINEAGE 
IN EACH BLOCK. COST: 34p per word. Underline 

words required in bold (add 10p extra per word) 

NAME   

ADDRESS   

TEL. NO. (DAY)   

Send this form together with your cheque to . - 
E&MM CLASSIFIED, ALEXANDER HOUSE 

1 MILTON RD., CAMBRIDGE CB4 1UY 

Ads to be received by 5th of Month for following month's issue 
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We put this question to hundreds of drummers and got a 
unanimous reply: great sounds, total flexibility, visual appeal 
and a modest price tag. 

So we armed the SDS 8 with the legendary Simmons 
sound. We gave it separate channels for bass drum, snare 
drum, high, medium and low toms, each with an individually 
selectable factory pre-set sound and a highly versatile user-
programmable option. 

We provided a remote footswitching 
/5 MMONS, 

11•1.-11•14.1-10.0.1"..C. 

C 

facility tokhange ail channel pre-sets simultaneously, and 
incorporated a stereo mixer and individual audio outputs for 
maximum flexibility. 

We employed newly improved hexagonal drum pads, 
with softened play'ng surfaces, to allow unparalleled dynamic 
control and complete an electronic percussion system worthy 
of the name that revolutionised drums. 

And the price tag? Well, perhaps 
we made just one compromise. 

Simmons Electronics Limited 

Alban Park, Hatfield Road, St Albans, Herts AL4 OJH Tel: (0727) 36191 (5 lines). Telex: 291326 HEXDRM G 




