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WOW!
AND THANKS

Before I began preparation
on the E&MM question-
naire published last month,

I was warned by fellow publishers
not to expect a big response from
readers. Well, a big thank you has
to be in order for all of you who've
taken the trouble (it was a long
questionnaire!) to fill it in and
return it to us. We have been
receiving hundreds of replies
each day since the March issue
came out. If you haven't filled
in your questionndire yet, there's
still time to send it to us before.
the prize draw at the end of
March.

One of the first implications
apparent from the survey
answers is that I was not alone,
when I put the concept of E&MM
together, in believing that music,
computing and electronics would
be of vital interest not just for
musicians but to the 'hobbyist'
as well.

This month we take a different
angle on the success of Human
League with our 'producer' rather
than 'performer' interview. Of
course, Human League have not
become stars overnight and in
many ways Phil Oakey and his
group reflect the same determi-
nation and enthusiasm to suc-
ceed in electronic music as
many of our readers.

There's much to learn from
our workshops and the special
report for guitarists on the latest
products at Anaheim.

We always like to publish low
cost projects, provided we can
maintain a high quality and this
month's two main projects cer-
tainly meet these requirements
and are easy to build.

We'll be looking forward to
meeting many of our readers at
the International Music Show
from March 13-18 at Wembley,
London. There'll be opportunity
to see and hear many of the
musical projects that have
appeared in E&MM over the past
year, and magazines will be
available, as well as E&MM T -
Shirts and Demo Cassettes. I'll
be on the stand with some of my
staff to meet you and no doubt
music making will prevail at all
times!

We've taken so many pictures
of products at Frankfurt, our
report is held over until next
month's issue, which also fea-
tures an exclusive interview with
Holger Czukay.

Mike Beecher
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Send to: Reader's Letters, Electronics & Music Maker
282 London Road, Westcliff-on-Sea, Essex SSO 7JG.

E&MM Rules OK
Dear Sirs,
I think your magazine E&MM is quite
brilliant and by far the best elec-
tronics magazine on the market. This
is for several reasons; the reading
matter is excellent, there is a lot of it
and it is clear cut and easy to read but
also quite fascinating - even on
subjects I would find uninteresting.
The diagrams are also very good and
the graphics are well suited to this
type of publication.
The magazine manages to cover
many subjects without "drifting off
the subject", as in many specific
electronic magazines.
Thank you for such a great magazine
that I enjoy such a lot each month.

Damian Clifton
Maidenhead, Berks

Clap Machine
Dear Sir,
Just before Christmas there was a
programme on TV showing an inter-
view with the pop group Police.
During that programme the drummer
with the group showed and demon-
strated a CLAP machine. This was a
noise generator triggered by a sensor
on the snare drum which gave the
effect of someone clapping their
hands.
Can you suggest where I might obtain
a circuit diagram to build this
machine?

D. Vanderwolf
Torpoint, Cornwall

The Synwave project in the July issue
of E&MM can be fixed to a snare drum
or triggered independently from a
micro, sequencer or synthesiser "trig-
ger out" to give a realistic clap (pulse)
sound. Further treatment with short
echo delay and reverberation will
enhance the effect. Changing the
controls manually will vary the clap
"cupped hand" pitch.
The result is an effective hand clap for
under £15.00!

More Projects!
Dear Sir,
After reading the letter from Mr Smith
in the February edition of E&MM, I felt
I must write to echo his comments on
the lack of projects in the recent
issues. When E&MM appeared it
provided a real break from the
endless search through the magaz-
i nes on the newsagents' shelf tryingto
find a good, cheap musical project.
As an example I have found the
'Harmony Generator' from the Octo-
ber issue an excellent addition to my
effects boxes. I can now obtain some
dramatic sounding polyphonic
effects from my two single VCO
synths (my bank account won't
stretch to a Prophet yet).
It is projects like the 'Harmony
Generator' and the articles on the
ZX81 running a synthesiser, with
constructional details, that have
established E&MM as the top electro-
music magazine, so please keep the
projects coming and don't just
become a review magazine as this is
covered amply by the music press.

John Round
Glasgow

(P.S. Tangerine Dream review was
great, especially the 'Choronzon'
music.)
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Dear Sir,
Please accept my congratulations on
a superb magazine. I only came
across E&MM in a newsagents re-
cently and I picked it up. WOW! I've
been looking for something like this
for ages! Perhaps you haven't become
quite well known enough yet, for your
mag. to be on all newsagents stands
etc, I don't know but I'm glad I found
you. Many thanks again. I would like
to order all the back issues, and also
ask you if you have done any article(s)
explaining to the uninitiated, some or
all(!) the terms you use in your
reviews e.g., VCO, VCF etc and what
they actually do. I realise that your
publication may be aimed at people
who already know these sort of things,
but perhaps you may agree that it
may be of benefit to some, if not all
your readers. Anyway, just an idea,
but no complaints, don't get the
wrong idea! Keep up the good work,
regards and best wishes for the
future.

John Dyson
Sheffield

ZX81 Micromusic
Dear Sir,
Could you please help me with the
problem I have! I am about to take my
first steps into the world of micro-
computers and synthesisers and as
such I am a complete and utter
novice. Thus I was looking at your
magazine in the shops when your
article 'Micromusic - Make Poly-
phonic Music with the ZX81' caught
my eye. So I bought the magazine
(February, '82) and took it home to
read the article, and to be truthful I

didn't understand very much of it at
all. So I would be most grateful if you
could answer a few of my questions
and give me some general guidelines.

I am considering buying a Sinclair
ZX81 and either a Roland SHO9 or a
Moog Prodigy. What extra pieces of
equipment would I need? i.e. do I

need the sinclair 16K Byte RAM or 8
Bit Output Port (January issue) on
your Digital to Analogue Converter
(February issue). Can your pieces of
equipment be bought already made? I
haven't a clue about building such
things. How much do they cost, can
elephants fly? As you can see from the
above meandering I just haven't a
clue about where to start or what is
needed.

John Logan
Strathclyde

The Micromusic ZX81 articles do
assume a certain amount of know-
ledge of computing and electronics.
Computing you can hopefully teach
yourself once you have a ZX81, and
electronics construction is not diffi-
cult to master. In both cases, how-
ever, the motto is to start at the
bottom and work up. If you're im-
patient to be away, it's a case of
finding a knowledgeable friend to
help you.
You will need Sinclair's 16K RAM, the
input/output port, and also the D to A
converter for the synthesisers you
mention: you can get away without
the RAM to begin with, though. The
port should cost roughly £6-£7, and
£5-£6 for the converter, but both
need to be built up from components,
they are not available built up.
Thank you for your interest in the
articles; specific queries I can
answer, but "where do I start" is a
rather broad question!

Peter Maydew

CIRCUIT MAKER
Z80 PIO FOR
SHARP MZ8OK
Glenn Rogers, Bangor.

Many of the micro -computers
available today do not have any user
input/output ports in the basic unit.
The input/output facilities are essen-
tial for the enterprising home com-
puterist and are generally provided as
expansion boards which are usually
quite expensive. This circuit shows
how to connect a Z80 PIO chip to a
Z80 based micro -computer (such as
the Sharp MZ80K). The PIO chip can
be used on non Z80 machines but it
will not be able to operate at its full
potential.

There is nothing particularly origi-
nal about the circuit, it is just a matter
of connecting the right pins on the
chip to the right bus connections. The
selection of the output device (input/
output decoding) is carried out by
IC2, a one of eight decoder.

The bus connection information
given is for the MZ8OK and there are a
few points to note. The Sharp bus
does not carry the clock signal (0) or a
5 volt supply. The MZ8OK is capable
of powering this simple circuit and
the two signals mentioned above can
be found at either end of R43 on the
main PCB. One end of this resistor is
at 5 volts and the other end is con-
nected to the microprocessor clock.

The PIO can be configured as 2
input ports with handshaking, 2
output ports with handshaking, 1

input and 1 output port with hand-
shaking, or 1 bidirectional port with
handshaking plus a control port and
has full interrupt facilities. The pro-
gramming information for the Z80
PIO chip can be found in many of the
books on the Z80 microprocessor
system.

Port addresses:
Port A Control: 02 Data: 00
Port B Control: 03 Data: 01
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ELECTRO RECORD
Exit - Stage Right' by Tangerine
Dream has caused a flurry
amongst the Tang fans. Beauti-

fully produced LP is in fact a bootleg
from a German FM broadcast. It's
apparent non distribution might have
something to do with the fact that a
£25,000 fine plus confiscation is
likely to occur!

In the real world of actual releases
Pinhas' L'Ethique' has proved to be
the time -bomb he's threatened us
with for years. Pinhas now set to play
Venue sometime in April? From the
court of Cologne's Can a constant
stream of records too good for the
popular taste. Holger Czukay's
'Movies' seemingly deleted by EMI to
make room for the equally remark-
able 'On The Way To The Peak of
Normal'. In next two -three weeks the
long delayed Spoon releases will hit
the shops.

If EMI find Czukay altogether too
esoteric and disinterested in fashion
to 'succeed', then their confidence in
German music must be running high
with Kraftwerk. Also it is confirmed
that EMI have made the deal with
Schulze's I.C. label. Ariola GmbH may
release the stuff, but how about EMI
(U.K.)? Various mail order companies
report continued resistance to any-
thing that isn't German in origin. It's
amazing how many electro-music
fans are as bigoted as the north stand

at West Ham!
According to the U.K. Hi-Fi statis-

tics the American fad of the Walkman
type of personal Hi-Fi is definitely
taking off here also. Let us hope that
the latest American enthusiasm for
audiophile pressings and real time
cassettes will also be repeated here.

Spain's Neuronium and Michel
Huygen are being championed by
Andy Garibaldi of Lotus. Although not
particularly original their records are
beautifully crafted. Apparently the
musicians concerned put on excel-
lent live shows and are keen to play in
the U.K. Pascal Longuirand from
Toronto is also causing interest -
even the tip of the iceberg of good
electro-musicians emerging from the
New World is beginning to look huge.

Disappointing response so far to
appeal for details of good shops
stocking electro-music. One or two in
the West Country ... Drifting in
Cheltenham .. . Rival in Bath and
Bristol and Music Market in Bath.
FOOTNOTE: The massive computer
brought into the pressing plant at
Teldec (Hamburg) to speed up the
organisation did not release any
records for eight weeks in January
and February. Spoon, Kuckuck, 1.C.
and numerous other small interesting
labels were involved in this disastrous
fiasco.
Matthew Gavin

CORRIGENDA
April 81: Power Controller, PCB CSR2 pin
references should read from top Mtl, G, Mt2.
June 81: Wordmaker, Figure 10, IC4 transpose
pins 1 and 3, 4 and 6.

January 82: We must point out that 'Choronzon'
from the Tangerine Dream 'Exit' album was
reproduced by kind permission of Virgin Music
(Publishers) Ltd.
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back in amazement when Fostex announced that they
had made an eight track 1/4" reel-to-reel recorder:
Sales have proved just how successful this formula
has been. The 250 4 -track cassette multitracker
improved the capabilities of cassette demos to new
realms - why not come to the London Rock Shop for
a demonstration? We will show you how to set up an
inexpensive home demo studio. We stock the
complete range of Fostex equipment:

A-8: 9 -track reel-to-reel
A-4: 4 -track reel-to-reel
A-2: Half-track reel-to-reel
250: 4 -track cassette multitracker
350: 8 into 4 into 2 mixer
3060: Meter bridge for above
3040: Add-on 'Dolby C' unit
3050: Digital delay (270ms)
3030: 2 x 10 -band graphic equaliser

"11111111.11116
I(, 'Roland We have London's largest stocks and best
display: If Roland make it then we sell it! The World's No. 1 manufacturer now has
such an enormous range of product that many competitors are straining to catch up.
Since we stock the complete range of Roland you can come and check everything out
- the one -stop shop!

KEYBOARDS
Jupiter 8
Jupiter 4
Promars
Juno 6 (June)
SH-2
SH-09
CSQ 100/600
Saturn -09
RS -09

AMPS
Bolt 30/60
Cube 20/40
Cube 60/100
Spirit 30/50
Jazz Chorus 50/120/160
RHYTHM UNITS
Rhythm Composer TR-808
CR 8000/5000
Drumatix TR-606
(Bass Line TB -303)

PA ETC
16-2 Mixer
RE -201 Space Echo
RE -301/501/555
Roland Rack
Dimension D
Boss Echo/Reverb
Mixer/Amps PA 150/250
Power Amps 120/240

We also specialise in the amazing Roland Guitar and Bass
Synthesisers. All models, all colours are kept in stock at all times!
GR 300 Guitar Synthesiser + G-202/303/505/808
GR 33B Bass Synthesiser + B-33/88
Please ring for further details or send 25p in postage stamps for
fully detailed catalogue.

ROLAND: TR-606 DRUMATIX: The
latest sensation from the chip kings!
This fascinating, programmable drum
unit is completely ship -controlled so
that you tell it what to do and it
remembers until you re -program it.
Battery or mains operated with sync
family to other Roland drum units or
to new TB -303 bass line (available
May/June). R.R.P. £199.00 inc.
carrying case, Roland headphones
£17 extra. Words alone cannot do
justice to the incredible versatility of
this sober drummer!

We're open

OPEN
EVERY

SUNDAY
11 a.m.

to
5.30 p.m.

seven days

GUITARS
Fender
Gibson
Aria
Hamer
Jaydee
Washburn
Roland
Kramer
Chandler
Yamaha
Ibanez
Pangbourne
+ secondhand

BASSES
Aria
Fender
Washburn
Kramer
Yamaha
Jaydee
Roland
Pangbourne
Ibanez
+ secondhand

EFFECTS UNITS ETC
Boss
MXR
Dod
Yamaha
Fostex
Carlsbro
Whirlwind
Fender
Ernie Ball
Dean Markley
GHS
Martin
Rotosound
Superwound
Jim Dunlop
+ much, much more

INGURRITNIESIffli DREAMS'

ft

Atowereidll/ 401
28 CHALK FARM RD. LONDON NW1 01.2815381:

London's latest music store is packed with all the latest
gear: keyboards, synthesisers, organs, acoustic/electric
guitars, bass guitars, back -line equipment (amps, cabs
and combos), PA gear, mixing desks and recording
equipment. We specialise in the very latest, up-to-date
product from the smallest to the largest manufacturers:

KEYBOARDS
Roland
Moog
Korg
Casio
Hohner
Yamaha
Wurlitzer
Fender Rhodes
+ secondhand

AMPS, CABS + COMBOS
Fender
Carlsbro
Roland
OHM
Aria Loco
Pignose
Vox
Gallien-Krueger
Session
Music Man

We part -exchange instruments, give cash discounts,
accept Barclaycard, Access and can arrange personal
finance (A.P.R. 36.2%) through Forward Trust (a division
of Midland Bank). Our trading hours are designed to suit
you: We're open seven days a week - Monday -Saturday
10.00 a.m. until 6.00 p.m., Sundays 11.00 a.m. until
5.30 p.m. Please ring our direct sales line 01-2677851 to
check availability of products you are interested in before
travelling any great distance. Alternatively, our mail order
service is fast and efficient. Please enclose 25p in postage
stamps to cover any colour catalogue requests.

IBANEZ MC 924
Musician Bass:
3 -band active eq.
Also fretless as
used by 'Sting'.

ROLAND G -5O5
Guitar
Synthesiser:
Red, blue or S/B.

CHANDLER
CUSTOM
Telecaster:
Bound body,
Seymour Duncan
pickups, active
preamp.

a week for . . . sound advice at a better price!
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THE HUMAN LEAGUE
IN THE STUDIO
ONE DAY IN DECEMBER 1981 I journeyed
into deepest Oxfordshire to see Martin
Rushent, a producer whose name is on every
A & R person's lips since his enormous
recent successes with, primarily, the Human
League, and with Altered Images. As I

travelled on the train to Rushent's Genetic
Sound studio, the Human League's Don't
You Want Me drifted up from my Walkman -
Top Of The Pops' number one single for the
fifth week running. I got chatting between
Walkman sessions to a woman who turned
out to be a nurse. She also turned out to be
going to the same tiny station as me. "Oh, it's
a very pretty place, set in very pretty
countryside," she assured me of our mutual
destination, "and there's plenty of grand
houses. Some very wealthy people live up
there."
ONE DAY IN THE LATE 1960s, Martin
Rushent joined Advision Studio in London.
He'd decided some years earlier that he
didn't want to be what his schoolmasters
intended, a chemical engineer. He wasn't
interested at all. After playing in bands for a
while, he went to Advision and developed as
an engineer at a time when 4 -track was just
being phased out, and experienced first-
hand the technical traumas of 8 -track and
the birth pains of 16 -track, along with his
principal collaborator, Eddie Offord.

Rushent sits now in the study of his
house, his secretary Carrie having picked
me up from the station and saved me from
the clutches of the mutually -destined nurse.
The house is a short walk from the Genetic
studio, perched in the producer's pleasant
rural acreage. Martin picks up the story of
the move to 16 -track recording from his
Advision past. "I think the move from 8 to 16 -
track was one of the great leaps forward," he
explains, "in terms of possibility. Basically
though, nobody had a board capable of
dealing with a 16 -track machine - the
machine came before the board! So boards
were 8 -track boards, and you had to sort of
route things through a patchbay and bring
things back through echo returns. I suppose
that was the best grounding I ever had, back
then, now I think about it. Because you had
to improvise all the time to make the 16 -
track system workable, you learnt to use a
board in totally unorthodox fashions and
that's something that stayed with me ever
since. I'm not frightened of using a board in a
way that it's not meant to be used, or any -
other piece of gear. The art of it all is to
improvise it, to bend it."

Rushent says he chucked up what was a
really good job at Advision in the 1970s, "to
go further," as he now puts it. Self -motivation
coupled with ambition, among other things,
drove him to freelance as an engineer, help
build a small 8 -track studio which produced
a hit or two, and in 1977, during a stint at
United Artists' A & R department, to meet up
with the Stranglers who, after a few fruitful
recording collaborations, provided the basis
for Rushent's subsequent success as a pro-
ducer. Meanwhile in 1977, in a backstreet in
Sheffield, the Dead Daughters (one gig,
deceased) and The Future had turned into
the original Human League, of whom one
Philip Oakey soon became helmsman. The
4

Tony Bacon interviews
Human League producer
Martin Rushent

League plodded on through such synth -
laden work as The Dignity of Labour Parts 1-
4, all enthusiasm and detuned oscillators, or
the jollier You've Lost That Loving Feeling,
with their own synthetic version of the Wall
Of Sound.

Early into the 1980s, the commercially
unsuccessful Human League split, revealing
two separate and commercially successful
off -shoots, Heaven 17 and the (new) Human
League, to which Oakey has added two
women singers. 1981's impressive Dare LP
testifies to the band's new-found skills, in
tandem with producer Martin Rushent and
his gleaming Roland MC8 Microcomposer.
The exquisitely crafted and technologically
aided slabs of sound, topped off with Oakey's
permaflop hairdo, ensured the Sheffield
synthesists' success and guided the group to
pop stardom.
ONE DAY IN MAY 1981, Martin Rushent sat
in Simon Draper's office in West London and
played the Virgin boss some tapes Rushent
had made at his Genetic studio with Pete
Shelley, late of the Buzzcocks and in solo
guise the first and then only signing to the
Genetic label. Draper was impressed by the
all -electronic recordings and Rushent's ex-
planations of the gadgetry employed. The
Human League had been signed to Virgin for
some time, and when Phil Oakey told Draper
of his desire to make his band 'the electronic
Abba', the League/Rushent connection
occurred. Encouraged, Oakey apparently
said that he liked some records by 999 that
Rushent had produced.

A meeting took place. Martin remembers
that Oakey's initial complaintto him was: "We
reckon we're writing hit songs and have been
for some time, but we just can't seem to
make it work on plastic." Rushent's interest

was immediately aroused and the band
came down to Genetic for the first session
'soon after, to record The Sound Of The
Crowd, the first League/Rushent single. It
sold well - 'the highest the League had ever
got by light years'. Thus followed another
single, Love Action, and then the Dare LP.
Rushent recalls, "We said O.K., we'll go full
tilt for it. I said we need an album that's got
four, maybe five singles on it, the whole
thing." "And," he says, "it worked," and
laughs out loud, as well he might.

The Dare Sessions
The Martin Rushent précis

"First of all they demo the song up in their
little studio in Sheffield. They come down
with a demo that's got drum machine on it
playing the basic rhythm that they want to
use, and the key synthesiser parts: the bass
and the main instrumental theme of the
song. That's usually about it, so I get given
the bare bones. Then we'll sit and talk for
maybe an afternoon about the approach that
we want to use, honing up the arrangement,
deciding how many verses there's going to
be before the chorus, solos, and all the rest.
Until we've got in mind exactly how this
song's going to be structured, we don't go
into any detail about other instruments or
stuff like that. But we've got a basic plan.

"The whole thing is written out as we go
along. Once we've arrived at a basic plan, we
write a straighta head bar chart to the song
with all the chords on it and stuff like that.
The next thing we do is to put a timecode on
the multitrack. The timecode's generated by
the MC8, the Roland Microcomposer. If the
song is 180 bars long, we feed in '180'. If
there's any 2/4 or 3/4 bars, they get written
in as well. So on the tape we now have the
timecode, and from that we can run the
Microcomposer which will drive the synthe-
sisers, and we can run the Linn drum
machine.

"Having got there, we'll then put down a
basic drum track from the Linn with no fills,
just hi -hat, bass drum and snare playing the
basic rhythm part that we've decided on.
Then we'll put the bass on, sometimes
manually, sometimes by machine, it really
depends on what we want. Also, we get some
lovely bass sounds out of an old Korg synth
that Phil's got, which is falling apart, we have
to bash it to get it working. It's a really early
one, only a tiny little job, but we get great
bass sounds out of it. It's not programmable
because the control voltage and gate inputs
aren't wired in or anything. Then we put on
the main theme part, often by machine. As
we're doing all these things the parts actually
get written out on the bar chart, so by the
time we've finished the whole record we've
got the whole arrangement written out, note
for note. Then it's really down to people
throwing in ideas: I might think it'd be nice if
we had a sort of brass sound coming in here,
say.

"The last thing to go on a Human League
record is the drums, last of all. And it may
mean that we've changed the whole drum
pattern that we originally envisaged - we put.
fills in then, and all the rest of it. That's the
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THE THINGS THAT DREAMS ARE MADE OF
This extract from The Human
League's TOTP hit is taken from
the music album of 'Dare', avail-
able from Music Sales, 78, New-
man St., London, Wi, @ £2.95, or
from all good record stores.

PHIL OAKEY/ADRIAN WRIGHT

IAN BURDEN
JO CALLIS

JOANNE CATHERALL
PHILIP OAKEY

SUSANNE SULLEY
PHILIP ADRIAN WRIGHT

SYNTHESISER
SYNTHESISER
VOCALS
VOCALS AND SYNTHESISER
VOCALS
SLIDES AND OCCASIONAL SYNTHESISER

INSTRUMENTS USED: ROLAND MC8, SYSTEM 700, JP4, KORG 770, DELTA,
CASIO VLT 1, M10, LINN LM1, YAMAHA CS15
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Have you ever wondered how music is actually
drafted for the producer's use? It certainly does not
appear in a neat edited version as shown on the
left hand page! So thanks to Martin Rushent and
Carrie at Genetic Operation Ltd for letting us have the
arrangement sheets for 'The Things That Dreams
Are Made Of' which we've printed here. It'll take a bit
of working out, of course, along with the music
(from the 'Dare' LP), the staved sheet shows the
bar number/repeats for the Roland MC8
(and presumably a guide for the Linn too), and
letters indicate bass/chord harmony. See if you can
pick out the three themes jotted down, too.
We've also shown the MC8 worksheet for the first
5 bars, giving control voltage/step time/
gate time values.
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last thing, which is totally the reverse of how
you used to do it. It takes a long timeto make
a Human League single from start to finish.
One track normally takes about a week. Every
note that goes into a Human League record
is a conscious decision, as opposed to, 'Well,
let's take another guitar solo and hope this is
a good one,' where you eventually end up
getting something which is good but may not
be exactly what was required. Here you can
decide, well, I think it would be better if that
third note was a G rather than an A, and
quickly program in a G and listen and say,
'Yeah, that's O.K.'. Every note has been
consciously considered at some point, to
create the best effect for whatever emotion
you're trying to put over.

"Get Caller is perhaps an exception to the
rest of Dare, in that it was done completely,
manually, there's no computers on that one
at all! That's really the only one. It's very
simple, almost like a cameo piece rather
than a real track. We even used a Casio VL-
Tone - it's on Open Your Heart playing the
main theme. It's on the standard, flute
preset. We programmed it into the memory
of the VL and just hit the button at the point
we wanted it to play, with the,tempo synced
up. Sort of a lazy man's way of doing it. For
£35 or whatever it's an extraordinary thing.
They're laying all over the place here, but we
have to hide them away because my
youngest son absolutely adores them. That
tune that the VL has programmed in drives
everybody up the wall, you can't get rid of it! I

got a Casio watch for Christmas, and it's got
eight alarm tunes in it, wakes you up with
Greensleeves or the National Anthem ...
no, no Human League songs yet," Rushent
laughs.

The MC8
The Martin Rushent method

"The MC8 really replaces the keyboard, it
sends out exactly the signals the keyboard
would send out if you were playing it. There
are three parameters that are important to a
synthesiser in terms of the signal that it gets
from the keyboard. In fact on some synths
there are more than that, but the basic three
are: control voltage, which denotes the pitch
of the note; the gate, or trigger pulse, which
denotes how long the note's going to sound
for, coupled with the ADSR which will give
you attack, decay and so on; and step time,
which denotes the length of time that the
note occupies - it may not sound for that
long, but it's a crotchet, say, and that's its
value. The control voltage is very simple, you
just program in all the notes in sequence that
you want. Gate time then denotes how long
you want each to last.

"All these things are translated into num-
bers, so your control voltage will go from 0 to
48 which will give every note on the key-
board. With step time, if you value a whole
bar at 192, obviously a quarter note's gonna
be 48, a quaver's going to be 24, a semi-
quaver will be 12, and so on. The gate time,
which is the time that you actually want the
note to sound, or the trigger length to the
ADSR - not always the same th ing - works on
the same basis. So a note that you want to
sound for a full bar is entered as 192. If you
want it to last for a whole quarter note, it's 48.
Or you might have it valued as a quarter note,
but you only want it to sound the length of a
semi -quaver, in which case it would be 12.
See, it's really quite simple. Let's say you
wanted a half -note rest. O.K., the length of a
half -note is 96 so you'd hit in your 96, but you
don't want it to sound at all, so you put in a
gate time of 0. You end up with a rest of half a
bar long. And you can program the most
intricate line - if you listen to the more brassy
lines on Dare, say on Love Action or Don't
8

You Want Me, you hear some very flashy
playing indeed! You can program in some
very sophisticated stuff.

"Hard Times, which is the B-side of Love
Action, not on the album, has a brass
arrangement which is basically Junior
Walker riffs all strung together for the fun of it
- all programmed, including the dynamics.
You can program tone and dynamics by
hitting the VCF and the VCA - obviously,
these things are voltage controlled so what
you can do is program up another memory
on the MC8. You've got eight possible con-
trol voltage memories, so you can have up to
eight lines playing at once. We only really
normally have one line, and then we'll track
on harmonies and stuff to that. The other
control voltage memories we use to sling out
voltages to VCAs and VCFs, to control the
tone and the dynamics. There's a lot of that
in Hard Times. It's very simple and it's very
versatile, the MC8 - and things get better all
the time, particularly now as manufacturers
of synths are starting to think Micro and
build a machine that will work with it. Course,
it's only a matter of time before the Micro
comes down in price, so that ordinary people
doing their demos and stuff at home will be
able to afford a simplified Micro.

"There are certain things about the newer
Roland MC4 which are better than the
original MC8, and there are certain things
that aren't so good. We're contemplating
getting an MC4 soon for specific jobs, be-
cause it'll be faster. Its copy functions are
much more usable, much faster, and ob-
viously if you've got a song where large
chunks of it are identical, you can just say,
'Copy bars 10 through 14, four times.' It's
faster doing that, its delete and insert
functions are much easier as well. If you
want to delete a few bars because you don't
want to use them, or you want to insert an
extra piece, with the MC8 it's a fairly
complicated procedure. If you make a
mistake you can mess the whole thing up.
Whereas with the MC4 it's been much more
simple to do that. It's people like us going
back to them and saying, 'Look, you know,
it's a real drag about this bit here,' and they
go, 'Oh really?' And no-one could have
forseen those things. You can really only
store about 600 bars of something fairly
complicated in the MC8. Every note takes
three bytes of the memory: your control
voltage, step and gate. You're also running
tone and dynamics as well, so it's five bytes a
note. Say it's got 16 notes to the bar - you

soon chew up your memory. We'd like to
dump all our data from the MC8 on to
Fairlight floppy disks."

ONE DAY IN THE FUTURE, Martin Rushent
sees music and technology becoming in-
creasingly united. "Soon, I can see the
possibility of something like an MC8 being
brought out that's very simple to use and
cheap," he says. "I think the Wave from PPG
has got tremendous potential. It's not yet
very reliable in terms of the time code, and
whilst it is programmable up to a point
they're still solving those problems. But I

think that once they've got that out of the
way, and the machine runs reliably with an
MC8 or an external programming source,
then you've got a killer machine. We've got
our order in forthe moment, they say, 'Here's
one you can run with your MC8.' I think we
can also look towards a new Linn drum
machine in the pro end that will be even
more versatile than the current one. I think it
will probably have more sounds in it and will
be able to do drum rolls. I don't think we're
going to get anything totally brand new this
year, it'll be developments of what we've
already got. They'll be simplified, made
cheaper, made more effective. That's prob-
ably what we're going to get.

"At Genetic, we want to stay in the
forefront of whatever's happening. We act in
rather unorthodox ways at times - we enjoy
being right on the edge of what's possible,"
Rushent continues, "and we shall stay up
there. It's fun up there, and I think there will
be consistent progress in that area. I think
we'd like to build a Genetic studio in London
- the only thing that is putting us off is the
actual cost. The demand is enormous at the
moment on the studio here. We're also
looking for artists to sign to our own label,
Genetic.

"I think video has to be one of the options
for us, but we really want to lead the way, or
be one of the leaders, in electronic music - I
don't think you've seen the end of this by a
long way. I think this is really just the
beginning. Electronic music can now stand
up as a true form, there's no area that it can't
get into. Electronic reggae, electronic coun-
try music - in a few yearstimethe bulk of film
music will be completely electronic, a large
amount of it already is. I think that TV
advertising will have mainly electronic
music. I foresee a shrinking of the number of
what one would term session musicians in
the industry. The influence of it all is really
going to change the whole industry, but
obviously it won't happen overnight. It will
gradually change. It's a fairly slow process - I
would think by the end of this decade,
Genetic will be a fairly large, respected
organisation, very creative. When I say large, I
don't mean thousands of people in a head
office in London. But certainly involved at
every level. It's going to take a decade to do
it."

We'll see about that in 1992. Meanwhile,
Rushent has been looking around for
'another artist or two' - recent productions
include Lene Lovich (on Stiff) and Leisure
Process (on Epic), plus David Rhodes for
Genetic. Coming up are album projects for
Altered Images and Pete Shelley, and the
inevitable Human League sessions. The only
problem there, Rushent reckons, is finding
two months of their very busy 1982 to record
in.
ONE DAY IN FEBRUARY 1979, David Bowie
watched the fledgling Human League play at
a club in West London. They included his
(written for Iggy Pop) Nightclubbing in the
set, and Bowie exchanged phone numbers
with the group before he left. He said he'd
keep in touch. Now there's a thought...
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CLEF ELECTRONIC MUSIC
ELECTRONIC

PIANOS
SPECIALISTS SINCE

1972
Clef Pianos adopt the most advanced form
of Touch Sensitive action which simulates
piano Key intertia using a patented
electronic technique.

71/4 OCTAVE
DOMESTIC MODEL
COMPONENT KIT £244
COMPLETE KIT £399.90
MANUFACTURED £675

Two Domestic Models are available in-
cluding the 88 -note full-size version.
Four intermixable Voice Controls may be
used to obtain a wide variation of Piano
Tone, including Harpsichord.
Both Soft and Sustain Pedals are in-
corporated in the Design and internal
Effects are provided in the form of
Tremolo, Honky -Chorus, and Phase/
Flanger.
A power amplifier integrates into the
Piano Top which may be removed from the
Base for easy transportation.

SIX OCTAVE
DOMESTIC MODEL
COMPONENT KIT £217

COMPLETE KIT £363.90 MANUFACTURED £595

COMPLETE KIT £349

Component Kits include Keyboard, Key -
switch hardware, and all electronic
components and may be purchased in
four stages at no extra cost.
Complete Kits further contain Cabinets,
wiring harness, Pedals and in the case of
Domestic Models both Power Amplifier
and Speaker.

The Six Octave Stage Piano has the same
range of Voices and Effects and is
designed for use with an External
Amplifier and Speaker.

SIX OCTAVE
STAGE MODEL
COMPONENT KIT £217
MANUFACTURED £530

STRING ENSEMBLE
(As Published in conjunction with

'Practical Electronics')
Versatile String Synthesiser with split keyboard
facility and impressive voices. 49 note organ
diode keyswitch system with four pitches plus
two phase Chorus generator. Kit includes Swell
Pedal.

COMPONENT KIT f179.00

EIGHT TRACK PRO-
GRAMMING/TWENTY-
FOUR PATTERNS/
TWELVE INSTRUMENTS
SEQUENCE OPERA-
TION.
COMPLETE KIT £79.00
MANFD. (119.00

Since 1972 Clef Products have consistently produced leading designs in the field of
Electronic Musical Instruments, many of which have been published in technical
magazines. With musical quality of paramount importance, new techniques have been
evolved and the latest musically valid technology has been incorporated into projects which
have been successfully completed by constructors over a wide range of technical capability.
Back-up TELEPHONE advice to our customers is available from the Designer of all Kits
advertised.

(As Published in conjunction with 'Practical Electronics')

Complete
Kit

£289

MANFD.
£399

A revolution in the field of Computer Music Generation!
A MUSICIANS SOLOISTS - SINGERS - RECORDING
INSTRUMENT

FORPRACTICE - LIVE PERFORMANCE - COMPOSITION

The BAND -BOX provides an Electronic Backing Trio consisting of Drums, Bass, and a Chord
Instrument lone of 16 Waveform/Envelope combinations), with the capacity to store over
3,000 User Programmable Chord Changes on more than 120 different Chords. Using
advanced Microprocessor technology, Playback of 50-100 Scores can be executed in any
Key and at chosen Tempo. Complete Music Pad is electronically Indexed and stored on
secondary battery back-up. Facility exists for composition of Intro, Repeat Chorus, and Coda
sections including Multiple Score Sequences. Sockets are provided for Volume Pedal and
Footswitch plus separate and mixed instrument Outputs. Total size 19" x 11" x 41/2"
incorporating Master Rhythm.

THE Programmable DRUM MACHINE
(As Published in conjunction with 'Practical Electronics')

The Clef Master Rhythm is
capable of storing 24
selectable rhythmic drum
patterns, invented, modi-f
tied, and entered by the
Operator on to Eight In-
strumentation tracks. A.
three position Instrumen-
tation control expands the.
number of instruments

available to twelve, grouped into sounds typical of play-
ing with Drumsticks, Brushes, or Latin American
Bongos and Cleves.
Sequence operation allows two rhythm sections to be
coupled with the second (8) section appearing at four,
eight or sixteen Bar repetition. All drums can be adjusted
for level and resonance on internal controls to suit
individual taste, thus producing good musical sounds in
a battery driven unit 81/2" x 5" x 21/2".

ROTOR -CHORUS
Comprehensive two speed organ rotor simulator
plus a three phase chorus generator on a single
8" x 5" pcb. The kit includes all components for
mains operation and a stereo headphone driver
pcb. Easily integrated with existing organ/
amplifier system.

COMPONENT KIT £89.00

KEYBOARDS
Our Square Front Keyboards are chosen for their
superior feel to the discerning musician whilst
giving adequate physical strength for the high
impact playing present in the Piano application.

88 NOTE (A -C) £57.00
73 NOTE (F -F) £47.00
FIVE OCTAVE £38.00

FOUR OCTAVE £28.75

PRICES INCLUDE VAT, UK CARRIAGE & INSURANCE (CARRIAGE EXTRA
ON MFD PIANOS). Please send S.A.E. for our complete lists, or use our
telephone . VISA/ACCESS Service. Competitive quotations can be given for
EXPORT orders - in Australia please contact JAYCAR in Sydney.

ALL INSTRUMENTS MAY BE
SEEN IN OUR SHOWROOM

CLEF PRODUCTS (ELECTRONICS)
LIMITED

(Dept. E&MM/4/82), 44a Bramhall Lane South, Bramhall, Stockport,
Cheshire SK7 1AH 061-439 3297
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Korg Mono/Poly
SYNTHESISER REVIEW

41V

RECORDED ON
CASSETTE NO. 7

e as01

Here's an interesting new synth from
Korg - the Mono/Poly, and, as you
can see, judging from the internal

photo of the instrument, we've managed to
get hold of one of the very first units to arrive
in the country. I say this, with reference to
the photo, because you can see that there is
a fair bit of loose wiring, and also a piggy-
backed board has been fitted - presumably
the production models will have dispensed
with this board, and incorporated the cir-
cuitry onto the main PCBs. Apart from this,
I'm assured that the review instrument I was
given performs identically to the modelsthat
will be in the shops very shortly, and sport-
ing a price tag of £689 (the RRP) or less.

I was told, by a none too reputable source
I might hasten to add, that originally Korg
wanted to call this synth the 'Monopoly', but
their trade mark solicitors warned them that
they would be required to go directly to jail
without passing GO, and without collecting
£200, if they did so. Thus Korg settled on the
name of Mono/Poly.

It doesn't take a great deal of intelli-
gence to gather that this synthesiser is going
to be able to perform in two modes -
monophonic and polyphonic. At £689, you
aren't going to expect too much from the
polyphonic operation, but you would expect
quite a high performance monophonic for
such money. This new Korg synth does, in
fact, perform well in both modes, and it
incorporates some interesting ideas, which
make a genuine contribution to the instru-
ment's performance.

You are getting quite a bit of hardware for
your money here: a 44 note F to C keyboard,
41 control knobs, 14 slide switches, 6 push
button momentaries with LED indicators, 2
performance control wheels, and ten jack
sockets, and, of course, a mains ON/OFF
rocker switch.

The keyboard isn't bad; the action is good
and positive with just the right amount of key
dip, but the actual construction does war-
rant me to use the term 'plasticky'. The
casework, however, is very nicely construc-
ted, as most Japanese products are these
days. The sides and front are a dark wood
veneer, with a plain wooden base board. Into
this sits the keyboard, and plastic per-
formance control mountings, and the main
control panel (hinged up in the internal shot)
is black anodised formed aluminium, with a
blue block overlay, for identifying the sepa-
rate control sections, and white graphics.
The control knobs are nothing to write home
about, but overall the instrument does have
something of an air of quality about it.

There are four voltage controlled oscilla-
tors that perform as the main tone genera-
tors, and it is the way that the control cir-
cuitry assigns these oscillators that dictates
whether the machine operates in mono-
phonic or polyphonic mode. The signal from
the oscillators, and noise source, is mixed
together before proceeding to the voltage
controlled filter and voltage controlled am-
plifier as per usual. So you can immediately
see where the polyphonic compromises
start, there being just one VCF and one VCA.
But let's start by looking at the assignment
controls.

Key Assign Modes
These are controlled by the push button

momentaries that are conveniently posi-
tioned one and a half inches up from the
keyboard. Five buttons do all the work here -
two polyphonic options marked Poly and
Unison/Share; two monophonics - Unison
and Chord Memory; and lastly, there's a Hold
button. The functioning of Unison and Poly
should be obvious - the former assigns the
control voltage from the last note played, and
routes it to all four oscillators; the latter
assigns the first note played to VCO 1, the
second note to VCO 2, though if key 1 has
been released VCO 1 is used again, and so
on. If four notes are played and held, and a
fifth note triggered, then VCO 1 is robbed,
and gets key 5. Although this is a sensible
system to use, it would have been a good
idea to have provided a cyclic assignment
option, whereby the first note played goes to
VCO 1, the second to VCO 2 no matter what
VCO 1 is doing, and so on, such that by
playing just one note over and over for
example, all the VCOs are used in turn. The
reasons for wanting this option are rather

Mono/Poly opened up.

involved, but with the system provided it is
difficult to play and hold a note whilst playing
triads on the rest of the keyboard without
robbing the sustained note. I won't delve any
deeper here, but you may appreciate my
suggestion for a cyclic mode better when
you've tried the Mono/Poly for yourself,

'Chord/Share' isn't anything breathtak-
- Roland had it on

their JP -4. Basically, all that happens is that
the instrument operates monophonically
with all the oscillators in parallel only when
the keyboard is being played monophonic-
ally; if two notes are played VCOs 1 and 2 are
assigned to one note, 3 and 4 to the other;
when three notes are played it's a matter of
one VCO per note, the fourth just idling.

Finally, we have 'Chord Memory', which
again has been seen before, most notably on
the Oberheim OB-X, OB-XS, and OB-Xa.
Basically, what happens is that a chord
is played, say a major seventh, the Chord
Memory switch is activated and from
then on every note played causes the
oscillators to split off into a major seventh, so
you now have a monophonic machine but
with the oscillators set at predetermined
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Korg MS 10 Synth . £196.00 B
Korg Trident £1750.00 C
Korg MS 20 Synth.... .. £345.00 B

ROLAND SYNTHESIZERS
JP 4 £1065.00 C
Promars . £545.00 C
Saturn SA09 ... £288.00 A
Organ/Strings RS09 . £395.00 X
VK1 Organ ...£399.00 E
VK09 Organ ..£322.00 B

CASIO
VL1 f35.95 X
101 £199.00 X
301 .. f199.00 X
401 .. £275.00 X
403 £275.00 X
701 t499.00 X

YAMAHA SYNTHESIZERS
SK 20 £699.00 C
SK 10 f295.00 B
CS 15 £354.00 B

STRING SYNTHESIZERS
RS 09 .E395.00 X
Multiman String/brass/piano.... £550.00 D
Sisme £360.00 C

ELECTRIC PIANOS
Pianet T £169.00 C
Roland Piano Plus 11 £325.00 X
Roland HP60 £499.00 X
Roland HP70 £599.00 X

RHYTHM UNITS
Roland CR 78 f295.00 B
Roland DR 55 £69.00 A
Korg KR33 £199.00 A
Korg KR55 £242.00 A
New CR8000 Roland £399.00 B
Roland CR 5000 £299.00 X
Roland TR808 £495.00 A
Self generating bass pedals £132.00
Sisme bass pedlas and rhythm £395.00 C
TR 606 Dumatik £199.00 X

COMING SOON!
Roland Bass Line

£215.00 X

SOUND ROOM
ROLAND
Cube 20 08.00 B
Cube 40 £140.00 B
Cube 60 £170.00 B
Cube 60 Bass f178.00 B
Cube 100 £240.00 B
Spirit 50 Combo £105.00 B
Bolt 60 Combo £299.00 B
Bolt 30 Combo £195.00 B
Spirit 30 Combo £130.00 A
JC 80 Combo . £369.00 B
JC 120 Combo C435.00 El
JC 50 Combo £215.00 8
Guitar Synth on Demo
Bass Synth on Demo
Marshall JCM 800 Series in stock at best
CARLSBRO prices
Stingray Bass Head f169.00 C
Stingray Bass Combo £280.00 C
Stingray Bass Combo £284.00 F
Cobra 60 Bass Combo £18.5.00 E
2 x 12 150 Cabs (pair) C299.00 E
Marlin PA 150 £195.00 C
1 x 12 + Horn PA Cab (pair) . £185.00 E
Marlin 300PA Amp £273.00 C

MM
B 120 Bass amp £165.00 E
Reverb Lead Amp 100 Watts £180.00 E

MUSIC MAN
210 R&P 100 £399.00 F
112 R&D 65 £325.00 F
112 R&P 65 £345.00 F

YAMAHA
JX50 B £250.00 B
JX20 £140.00 B
JX50 £221.00 C

HH
402 enclosure 0225.00 F
Pro 80 Speakers (pair)....... 0280.00 E

Dual Concentric (pair) £280.00 E
Budget range speakers POA
New Studio 30 Combo POA
MA 100 PA Amp new model.... £240.00 C
PRO 100 PA speakers, each f155.00 E
PRO 150 PA speakers, each .£172.00 E
Performer 212 combo 150W £366.00 F
Performer 410 combo 150W £414.00 F
Super Sixty combo 60W £299.00 F
Bass Machine head 250W £299.00 F
Bass Machine combo £456.00 F
12 into 2 mixer £429.00 D
Bass Baby Combo £375.00 F
Bass Baby Head £260.00 C

PRO SOUND GEAR
Bullit Array £118.00 A
V150L Mos Fet amp £222.00 E
V200 Mos Fet 100W x 2 than £283.00 E
V500 Mos Fet 250W x 2 than £408.00 E
V800 Mos Fet 400W x 2 chap £520.00 E
Elect Xover 2/3 way active £164.00 F
Roland 201 space Echo £299.00
Roland 301 space Echo £399.00 B
S 130 Slave £126.00 B

Solton speakers in stock - good prices

MICROPHONES
SHURE
SM 85 Pro £125 a
SM 58 Pro Lo imp f 76.50 a
SM 57 Pro Lo imp £65.00 a
565D Unisphere 1 Dual imp £59.00 a
5450 Unidyne 3 Dual imp £51.00 a
PE 588 Unis + case Hi imp 04.40 a
588 SA Unis B Hi imp £31.75 a
515 SA Unidyne Hi £24.50 a
SM 77 TN Lo Imp Cable extra £68.00 a
SM78 TN Lo Imp Cable extra £81.50 a

AKG
D12 Lo imp £87.50 a
D1200E Lo imp £60.50 a
D190E Lo imp £49.00 
0202E Lo imp £95.00 a
D2000E £72.00 a

AUDIO TECHNICA
ATM 91 £65.00 a
ATM 41 £59.00 a
ATM 41g £77.00 a
ATM 21 052.00 a
Straight Stands, from £13.00
Booms, from £24.50
Bayer and P&N in stock
Shure transformers £15.50 a

GUITAR GALLERY
Westone Bass, active £139.00 D
Ibanez Roadster Bass £223.00 D
Ibanez ST 55 £180.00 D
Weston Rainbow £197.00 D
Antoria Custom, black f175.00 D
Krarnmer 450G f275.00 D
CMI L/H Strat £110.00
Satellite LP copy, L/H £75.60 D
Washburn Raven £135.00 D
Washburn Hawk £199.00 D
Washburn Falcon £245.00 D
Left hand Falcon £265.00 D
Washburn Eagle, black £325.00
Washburn Eagle, white £325.00 D
Washburn Vulture Bass £215.00 D
Washburn Fretless Bass £295.00 D
Washburn Stage Bass £299.00 D
Washburn Stage Guitar £250.00 D
Ovation Viper dam 0
Westone Thunderer 2 Bass £270.00 C
Hondo LP DeMarzio £109.00 D
Antoria LP £170.00 D
Westbury Standard L/H £155.00 D
Westone II £165.00 D
S/H Washburn Falcon f199.00 D
Hondo LP £69.00 D
Yamaha SG 600+ case £310.00 D
Yamaha SF 1000 + case £264.00 D
Yamah SF 700 + case £225.00 D
Yamaha SF 503+ case £180.00 D
BB 1200+ case £399.00 D
BB 1000+ case £340.00 D
BB £100 + case £299.00 D
Gibson LP Standard . £499.00 D
Fender Prec Bass POA
Fender Tele POA
Fender Strat POA
Hondo Semi Acoustic £105.00 D
S/H Music Man stingray guitar. £245.00 D
Tele/copy £59.00 D
Strat copy £55.00 D
Washburn Tangelwood £248.00 D
Sattelite Bass £84.00 D
Choice of left.hand guitars always in stock.

627-631 HIGH RD. 01-539 0288
LEYTONSTONE, LONDON Ell.

ACOUSTICS
Washburn D12 £58.00 D
Washburn F12 f55.00 D
Washburn Monterey 12 str. £268.00 D
Epiphone PR735 C286.00 D
Washburn D18 £99.00 D
Washburn Dreadnought 015 f62.00 D
Washburn Grand Concert F15 £56.00 D
Ovation Elec. Balladeer custon POA
Ovation Matrix 6E1.12 string POA
Ovation Balladeer POA
Yamaha FG 335 £85.00 D
Yamaha FG 345 £112.00 D
EKO Acoustic Bass £140.00 D
Yamaha 12 str £123.00 D
Westbury Track II Bass £160.00 D
Washburn Woodstock £199.00 D
CLASSICS
Ovation Classic £350.00 D
Antoria £97.00 0
Hokada £148.00 D
Hondo II £39.00 D
Hokada £70.00 D
Fender FC 20 £92.00 D
Many other makes and modes IN STOCK

COUNTRY GEAR
Washburn Banjo £80.00 D
Epiphone Banjo+ case £130.00 D
Phenix Teardrop Electric. £48.00 D
Antoria DX60 Banjo £100.00 D
Fiddle Outfit E32.00 C
Harmony Flat Back Mandolir £69.00 C
Maya Artiste Mandoline £87.00 C
Portuguese Flat Back Mandc £34.00 C
Harmony Flat Back Manoldir £29.00 C
Ibanez Mandolines, from. £131.00 C
Custom Guitar Parts in Stock.

EFFECTS
ROLAND BOSS PEDALS
Delay
Touchwah

f 68.00 X
£39.00 X

Graphic Eq 6 -band £47.00 X
Overdrive/Super Overdrive. £35.00 X
Comp Sustain £35.00 X
Phaser £40.00 X
Chorus mono £44.00 X
Spectrum £35.00 X
Chorus Stereo mains £134.00 X
Graphic 10 -band mains £71.00 X
KM4 Keyboard Mixer £50.00 X
K M600 6- c h an . stereo mixer. f77.00 a
TU60 Elec. Tuner £45.00 X
TU120 Elec. Tuner 5 oct.... £82.00 X
FV2 Foot Volume pedal £36.00 X
Distortion f32.00 X
BF2 Flanger £47.00 X

COLORSOUND
Swell (13.00 a
Wah Swell E24.80 a
Flanger . £53.40 a
Jumbo Pedals
Wah Wah £22.00 a
Overdnver £23.00 a
Supa Tonebender £26.05 a
Gigster Rhythm Unit £54.50 a
Vocaliser £50.30 a
Vox Chorus f58.00 a
Vox Flancer 58.00 a
Guaytone 6 -band Eq £29.00 a
Guaytone stereo chorus.... £53.00 a
Schaller Volume Pedal £17.65 a
Crybaby Wah £26.50 a
Boss TU No 60 Tuner £45.00 a
Justina Guitar Tuner £29.50 a

DEMARZIO PICKUPS DE ARMOND
BILL LAWRENCE. BARCUS BERRY
ECHO UNITS
Roland RE 301 £399.00 B
Roland RE 201 f299.00 B
Wem Copycat £150.00 B
Boss Delay £68.00 X
Roland RE301 £399.00 C
Roland DC30 £275.00 C

DRUM CELLAR

SPECIAL The new Premier 5 -drum club kit
with all stands and pedals £337.00

Main agents for Tama, Pearl, Maxwin, Rogers, Ludwig, Premier. Other makes also
available new and used. We also stock a large selection of stands and accesories.
Le Blonde, CBS cases all sizes. Latin, Percussion, Conga's, Bongoes, Gongs, Paiste
and Zyldjian, Cymbals 20% off. Tosco, Maya, Camber etc. in stock. Drums stools,
from £18.50. ROTOTOMS IN STOCK

MIRAGE
5 -Drum, from £285.00 B
9 -Drum, from £499.00 B
Tama Swingstar £337.00 B
Maxwin C Toms £58.00 B
J HS Synth Drum Et Stand.. f139.00 C

BARGAIN BASEMENT
Hondo Jumbo f38.00 D
S/H HH Monitor £85.00 D
Les Paul Copy £49.00 D
Justina guitar tuner £29.00 D
Wem Copycat £150.00 C

Drum Synth £35.00 A
Rock PA + Spkrs £325.00 A
Laney 50 Bass Combo £195.00 D
Hohner K1 Piano £150.00 D
Elka X705 Organ £1999.00 E
Roland TR77 Rhythm £175.00 A
Vox Escort 30 £136.00 F
S/1-1 HH 1B MOS £125.00 D
Laney 60 Valve Head £65.00
Roland JC 200 Head £305.00 D
S/H Marshall 30 watt combo.. £150.00 0
S/H Custom Sound Bass Head.. £125.00 D
Von Escort Practice Amp.......... f49.00 B
Vox 50 Bass Combo £145.00 F

INSTANT CREDIT - APR 30% - ring for details.
Please allow 5 working days for cheque clearance.

Roland main dealer
PERSONAL SHOPPERS WELCOME

MAIL ORDER (UK MAINLAND)
Add a=£1.50 A=£2.00 B=£3.50 C=£5.00 D=£10.00

E=£15.00 F=£ call for a quote X=Post Free.

All export prices less 15%. Carriage x 2 UK Prices.
Phone credit card number for immediate despatch.

Cheques etc. payable to Freedmans Ltd.

FREEDMANS promise all items are in stock at
press date. Inclusive of VAT. - Fully Guaranteed.

- Open: 9.30 a.m.-6.00 p.m. Closed Thursdays -
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Korg Mono/Poly
intervals apart. Obviously, you can do this
without a special button, purely and simply
by tuning the oscillators to different pitches
and using the synth in mono mode, but this
is far faster to use.

So far so good, but with any pseudo -
polyphonic synthesiser of this type, sharing
all the oscillators with just one VCA and one
VCF, there are going to be problems. What
happens, for example, when you hold and
sustain one note, and play and release
another, especially if you want the voicings
to sound similar, and they have relatively
long release times? The first problem is the
filter triggering of the envelope - this is got
round by having a single or multiple trigger
switch, so that in multiple mode the filter
envelope retriggers every time a new note is
played, thus affecting not only the new note,
but also the one being held; in single mode,
however, a new trigger pulse will only be
generated after the keyboard has been
cleared, thus the new note in our example
won't affect the filter. This is a fairly good
compromise, with not too drastic limitations
- but what happens to the loudness envelope
of our second note. In the Mono/Poly the
oscillators are gated to the VCF, so when the
second key is released, the sound is cut off
sharply, leaving just the held note, even if the
release time is set for several seconds. This
isn't a good state of affairs, so Korg have
come up with an 'Auto -Damp' switch, which
sustains the release note until the first key is
released, both notes fading with the VCA
envelope release time. Again, it isn't an ideal
situation, but it does come in useful for a lot
of playing styles, and with these two facili-
ties, the polyphonic performance of this
pseudo -polyphonic machine is greatly en-
hanced. Before looking at the various voicing
elements in more detail, I should point out
that the Mono/Poly does offer polyphonic
portamento, i.e. there's a slew limiter on the
control voltage line to all oscillators.

Each oscillator is affected by the master
tune control (t a semitone), and oscillators

2,3 and 4 have separate fine tune controls
(also ± a semitone); in addition, a master
detune knob can be used to shift the
frequencies of VCOs 2 and 4. Otherwise, the
oscillators are all the same, offering 16', 8',
4' and 2' pitches with triangle, ramp, pulse
(width variable) and pulse width modulated
waveforms. As previously mentioned, each
oscillator has its own level control and the
sound generation network is completed by a
noise source.

The voltage controlled filter is a 24dB/
octave low pass type, that can be made to
self -oscillate, and has keyboard track,
positive and negative envelope modulation
facilities. The filter has its own ADSR enve-
lope, as does the voltage controlled ampli-
fier.

The Mono/Poly has two low frequency
oscillators, or modulation generators as
Korg would have them; one providing saw -
tooth, ramp up, ramp down, and square
waves, and being used to modulate, via the
performance wheel, the pitch of tne oscilla-
tors, or the filter, and if required, the pulse
width of the oscillators and the second LFO is
used again either to control the pulse width,
or to act as the clock for the Arpeggiator.

The Mono/Poly is nothing if not compre-
hensive, and neatly arranged in the centre of
the control panel, we have an array of
controls that provide different forms of cross
modulation and synchronisation effects.
These can be preset before hand, and
introduced at the touch of a momentary
button when required to come into action. I
won't delve too deeply here, but I will stress
that this is a particularly impressive modu-
lation/effect section.

The Arpeggiator is an increasingly popu-
lar feature of today's monophonic and poly-
phonic synths. Basically, all you need to do is
play and hold a chord (you can use the latch
feature), and the control circuitry of the
synth will play each note in turn at a rate
determined by the speed of the second low
frequency oscillator. This arpeggio can be

further expanded automatically across the
width of the entire keyboard, and with the
Mono/Poly three patterns are provided: Up,
Up/Down and Down.

The final control that we've not yet
discussed on the Mono/Poly's fascia is one
of the most important yet in the case of this
machine, one of the weakest. It's the pitch -
bend performance control wheel, which has
a centre -dente to ensure that it returns to its
initial position. This is important, because if
you don't get the instrument back in tune
after a 'bend' then all is lost. Here the centre -
dente is very weak - I suggest that it should
be strengthened considerably (Korg en-
gineers please note).

Finally we come to the rear panel, which
offers us: an audio output, headphone out-
put (good and loud), control voltage and gate
ins and outs (I'm glad to see that Korg have
now gone over to the volts/octave system),
VCO FM in, VCF FM in (both for pedals),
Portamento (footswitch), and Arpeggio
TRIG in (for driving from a drum machine I
guess). So a good array of interface sockets
here.

Conclusions
Well, I don't think that the Mono/Poly can

take much of a knocking - at £689 it is a very
nice machine indeed. At first it looks a bit
confusing with all the knobs, but it is sur-
prisingly easy to operate. It is well built and
has a good overall tone. This synth really is
an all-purpose machine - its modulation
facilities make it good for home recording,
sound effects, imitative synthesis etc., whilst
it is suitable for use live, though you'd have to
be well experienced on the machine to make
quick sound changes. As a polyphonic it
performs as well as any other costing under
£1,000, and as a monophonic it truly is a
versatile beast, especially with the four
independent oscillators. So, a good eight out
of ten for Korg on this one... no, perhaps
even nine.
Dave Crombie E&MM
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Join the
Keyboard Revolution!

Opruicre

(Price includes delivery)

CASIOTONE MT40
This fantastic little keyboard enables
anyone to capture the joy of a musical
interpretation complete with rhythm
and automatic bass - and it's very
simple to operate. Many bass patterns
can be produced, with minor and
seventh chords besides the majors. Six
rhythms are incorporated, plus fill-in
rhythmic interludes. 15 -key bass -board
with memory, 37 -key polyphonic key-
board; 22 pre-set sounds; 4 harmonies;
vibrato; sustain, etc. 3 -way power source (battery or

Price E95mains). Generous connections for line-out, headphones
etc (post free)

CASIOTONE MT31
Similar to the MT40, but without the automatic features.
22 pre-set sounds: 37 -note polyphonic keyboard; vibrato;
sustain; pitch control, etc. Ideal for producing solo sounds
like flute, violin, trumpet, oboes and so on, or chords on
organ, piano, banjo, guitar, etc. Remarkable quality of
sound, especially through an auxiliary amplifier.
(post free).

Our

RRP f79

Our
Price f69

O The Rogue
Versatile, inexpensive 2 -oscillator synthesiser
from Moog. Incorporating many of the func-
tions of larger, more costly instruments. A
natural for the student, studio or home.

MORE MOOGS
Moog Opus III
Moog Liberation
Moog Source

only £599
only £599
only £749

ROLAND SYNTLIS & PIANOS
SHO9 375 199
VK09 499 349
RS09 525 375
SH2 549 395
JP4 1.599 1,095
JP8 3.999 3,750

(can" paid)

£275

CSQ100 395
CSQ600 599
EP11 Piano 345
HP60 Piano 499
HP70 Piano 599
HP600 Piano 699

295
399
299
475
550
499

Money refunded without question if not delighted! Send your order NOW with
cheque/PO/cash (registered) to: Dept El. ABC Music Co., 85, High Street,
Esher, Surrey, KT10 9QA. Tel. Esher (0372) 66195. grigl
Phone your Credit Card No. for instant despatch. .1154

ABC

The Incredible Casiotone 701
The keyboard with a brain! With this instrument, anyone can enter the world of music,
with or without knowledge, experience or even talent.
The Casiotone 701 incorporates a unique function which reads and stores music and
plays it back in several ways at the touch of a button. You can reproduce the music
automatically with melody, arpeggios (if desired), chords, rhythm and bass. If you like,
you can ad-lib alongside the automatic music. Or you can follow the keys one by one
precisely guided by LED's to learn how to play the tune. So it's a teaching instrument as
well. You can also programme your own music into it in a number of different ways.
In addition to these unique facilities, the Casiotone 701 possesses an incredible
number of features, including 16 different rhythms such as waltz, rock, boogie-woogie
and so on; fill-in drum -breaks and other sounds; 1 -finger chords with memory; 20
beautiful pre-set sounds from acoustic instruments to unique originals; 5 -octave
polyphonic keyboard; pitch control for tuning to other instruments, etc., etc.
Supplied complete with Instruction Manual and Music Books.

CASIOTONE 601
Exactly as above but without the brain! Our price £395.

CASIOTONE CT403
Opens up a dreamworld of
musical experiences) Features
25 instrument sounds, 16
built-in rhythms plus fill-ins; 1

finger chords with accompany-
ing bass and memory; pitch
control for tuning to other in-
struments, etc., etc. A com-
plete 1 -person band producing
top-quality sounds for only

RRP f335

£275 (carr. free)

CASIOTONE CT101
Similar to above, but without automatic features. Special lowprice
f195 (carr. free). RRP /255

CASIOTONE VL-1
The famous little 21/z -octave keyboard with a
tremendous specification, including auto -
rhythm, memory, 1 -finger play, 6 pre-set
sounds plus ADR - and even a full -feature
calculator! RRP £39.95. Our price only
(post paid). Attractively boxed, with E30
full instructions.

ill/11111 II
II If III 11 111

THE RHYTHM REVOLUTION!

BNL-satiikaigatrsai-'

ROLAND TR606 DRUMATIX
Computer controlled drum machine as
reviewed in Feb. E&MM. "Excellent
value and a remarkable machine"
RRP C199. Our Price only fl 55(send SAE for details).

OTHER RHYTHM MACHINES
Roland T8303 Autobass
Roland CR5000
Roland CR8000
Roland TR808
Doobie 12 Rhythms

215
299
399
699

49

215
299
399
699
26

Roland - Biggest Range, Best Prices

Optional extras include stands, sustain and volume pedals, etc. Instant Credit up to
£1,000 - Ask for written quotation. Send large SAE for Fact Sheets on Keyboards,
Guitars or Amplification.

You're welcome to see, hear and try these fabulous instruments-
and many more - at our showrooms: -

56 Surbiton Road, Kingston, Surrey. Tel. 01-546 9877
14/16 High Street, Addlestone, Surrey.
Tel: Weybridge (0932) 40139
96 High Street, Esher, Surrey. Tel: Esher (0372) 66195 -- 3 lines
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America
N.A.M.M. Winter Market at Anaheim

Is nothing sacred? Even Disneyland had a
dark cloud of foreboding hanging over-
head. This year's N.A.M.M. winter market

at the Anaheim convention centre had more
of a sober English feel about it rather than
the usual brash and optimistic extravaganza
normally associated with Californian affairs.

As in England the battle is on to produce
the ultimate oldie replica, particularly those
of Fender instruments. Leading the field in
this country is Tokai, so it was interesting to
see how they fared stateside. By a strange
quirk of fate or possibly by intention Tokai
were displaying next to the CBS exhibit and
only those fleet of foot managed to view the
replica vintage Strats and Teles, for a quiet
word in the ear from CBS had the Fender
lookalikes cleared from the stand within ten
minutes.

However, not to be discouraged by copy-
right infringements, Fernandes guitars
placed rather less obtrusively round the
corner from the main hall, displayed their
claims to fame, which are in fact regarded by
our U.S. cousins to be superior to the Tokai
anyway. Every effort has been made to
duplicate the authentic feel currently being
craved, even down to the choice of lacquer,
although to my mind the nut and adjacent
neck is not completely faithful to its mentor.
One feather in their cap is their linkup with
Floyd Rose, the originator of the tremolo
system bearing his name. This system,
which allows the strings to be reduced to nil
tension and returned to pitch with negligible
tuning deviation, is still available with its
'made in U.S.A.' tag, but now an alternative
made in Japan is available at half the price.

At this stage I was wondering how Fer-
nandes thought they could elude the prob-
lems encountered by Tokai, so I asked them
along with yet another Japanese Fender
clone, Riverhead Vintage guitars. Apparently
the secret lies in the head decal design, but
time will tell for there was a lot of mumbling
into the backs of hands on this subject.

Still on the replica theme but in a different
league were Phil Kubicki guitars, Phil who
worked for Fender for a number of years and
was in fact responsible for their much sought
after LTD Jazz guitars, has used his ex-
perience to produce a reproduction to end
all reproductions and for those wishing for a
far slinkier feel, Phil also produces 15"
radius fingerboards as an option to the usual
10". Seymour Duncan pickups are fitted as
standard so of course they sound good.
Inspired by requests from players like Jim
Messina and John Sebastian for a practical
travel guitar, Kubicki guitars also market
baby Les Paul and Flying V type 211/2" scale
guitars featuring 22 frets and specially de-
signed Seymour Duncan %lb pickups.

It may have taken a long time to sink in,
but CBS have finally seemed to realise that
players actually like Fenders the way Leo
used to make them, so they've copied their
competitors and copied themselves. It is
now possible to buy a brand new Fender '52
Telecaster, '57 Strat, '62 Strat, '57 Precision,
'62 Precision and a '62 Jazz Bass (dual
concentric pots). In addition they have
added Super Champ, a 20 watt combo to
their amp range.
14

The Melobar 'upright' slide guitar.

Latest edition to the Seymour Duncan
range is a replacement Firebird pickup in
three configurations: vintage, custom and
hot. Seymour's stand is fast becoming the
Mecca for players at these shows, I actually
rubbed shoulders with James Burton, Eddie
Van Halen and Albert Lee who had all
dropped in at the same time.

G. & L., Leo Fender's new company, have
added the G200 guitar to their impressive
range and the first production models have
the controls mounted on a plate but this will
be changed to rear mounted.

After their success at Chicago in launch-
ing their cut price wireless guitar system,
Samson have now turned their attention to
the add-on preamp market and first in no
doubt a long line of products is a frequency
booster for Rhodes keyboards, which it is
promised eliminates the mush in the mid
section without the need of an expensive
parametric EQ.

Dean Baby.

The Japanese
Di Mini guitar.

Although Peavey guitars started out as a
bit of a joke to a lot of people there are
currently many manufacturers choking on
their mirth, for Peavey is not only holding its
own in these hard times but actually making
ground. The new T-20 bass is, if I'm honest,
the first Peavey bass or guitar to actually
demand my attention and as it will be
retailing for under £200 (including case) I

should imagine it will claim the attention of
many others too. Additional new products
from Peavey include flight cased 10" and
12" speaker systems.

New from Yamaha is a portable rehearsal
system called the Producer Series. The
complete system comprises four units: a
headphone amplifier, stereo mixer, stereo
headsets and a micro monophonic synth.
Literally small and light enough to hang over
the shoulder, the amp and mixer alloW up to
seven musicians to jam together with inde-
pendent volume and tone controls and the
use of headsets mean that a big hall sound
can be made without disturbing the neigh-
bours.

Particularly useful for the student or
progressive guitarist is a computerised gui-
tar chord method called Chordex. About the
size of a large calculator, it has the capacity
to display over 1,000 chords on a simulated
fret board.

Having been well established over the
last few years as one of the leading add-on
active electronics suppliers, Power Pots
have now broadened their range with a rack
mounted effect, The Redubler, this unit will
flange, double and reverb. A multi -tap delay
line employing six differently delayed sig-
nals is utilised to produce a natural reverb
and the effects can be controlled either
directly from the front panel or from any
guitar volume pedal which can be used to
replace the delay time auto control.

One product that hopes to find an ex-
panding market is No. 1 stretch straps.
Originally the concept was to distribute the
guitar's weight evenly over the shoulder and
back, but of course all sorts of fun can be had
with them. Peavey were certainly impressed
because they snapped up exclusive rights to
distribute them in black (so any colour is
available as long as it's yellow!).
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The ever popular Ovation Roundbacks
have taken a logical and what I believe will be
a popular move in a new range of cut-
away round backs. These guitars have al-
ways been highly playable, but with the
cutaway giving access to the 18th fret the
versatility has been greatly improved. Four
models launch the range, the electric Balla-
deer, electric Legend (deep and shallow
bowl types) and electric Custom Legend.

One instrument that I have always felt has
tremendous potential but has never been
exploited fully due to the technical com-
plications is the violin, so I always keep my
eyes open for anything that may inspire the
rock musician and this year I came across
Alvarez. Although there was nothing revo-
lutionary in the design of these candy apple
fiddles, the makers claim that their Hot Bar
pickup overcomes the normal achilles heel,
feed back.

It is a sad comment on Kramer guitars
that they are producing all manner of copies:
Fender, Charvel, Steinberger, everything
and anything bar a Kramer, when their first
models were maybe not the best, but at least
they were original.

Fender 62 Precision.

Peavey T-20 Bass.

I was impressed with the Taxi full scale
portable guitar at Chicago in June and now
the Spitfire has appeared. This 243/4" scale
guitar, like its brother, is small and compact
enough to carry around in a shoulder bag
whilst retaining big guitar feel, in fact baby
guitars of one description or another were to
be found nearly everywhere.

Dean, whose popular Explorer guitars did
much to prompt Gibson to re -issue this
model, had his own Baby this year - again
full scale instruments based on the V and
Explorer. Even the Japanese had got in on
the act with Di Mini, tiny Strats, Les Pauls, V's
etc., but this time the scale was also
reduced, possibly making it more of a toy -
but in the hands of the right musician, who
knows?

Melobar have been producing slide gui-
tars for many years and presented an
updated range with two new stand up slide
guitars styled on those two shapes of today,
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Cutaway Ovation Roundback.

Music Man Stingray Bass.

Kubicki Strat.

the V and Explorer. For those not familiar
with Melobar, these guitars have been de-
signed for playing slide whilst held in the
convential upright guitar position by angling
the neck, bridge and pickups to face up-
wards on a triangular elevated centre
section.

Probably the most sought after amp
sound in the States is Marshall, so it is no
surprise that Bartolini have tailored their
new Tube -It effect to a Marshall response,
although other Tube sounds can be
obtained.

A classic English tube sound means
Marshall in America and it is on precisely
this platform that Legend have based their

whole range of amps, although the natural
oak cabinets and cane grille give them a
more elegant appearance than our own
home grown product. New to the range is a
30 watt single channel four band EQ combo.
The tube preamp has two gain modes allow-
ing a switchable choice between any two
gain settings and both modes are capable of
producing distortion or clean gain.

Finally, good news for bass players.
Music Man are back in production with the
Stingray bass, and as Charvel guitars are
now responsible for the woodwork, things
should start looking up again for this
troubled line.
Peter Cook E&MM

15



MIXER REVIEW

Fostex 350 Mixer

The new range of Fostex recording
machines, highlighted by the superb
and innovative eight track A-8 using 'A"

tape, is complimented by a very useful and
compact mixer - the Fostex 350.

It is a versatile 8 x4 x 2 mixer designed for
recording, mixdown and PA applications and
uses unbalanced input/outputs, as well as a
routing system that offers maximum scope
from this unit priced at £401.87 ex. VAT. The
350 follows the style and smart grey/orange
presentation of the companion tape re-
corders, measuring only 33/1"(h) x 181/2"(w) x
16"(d) and weighing 18 lbs. An optional
meter bridge is available (£97.50 ex. VAT)
that mounts across the top rear of the mixer,
with six VU meters for monitoring the four
main output lines (ABCD) and the two
auxiliary outputs. The bridge is linked and
powered by direct multicable connection to
the rear of the mixer and its side screw
supports allow angling to suit the user.

Apart from two stereo headphone sockets
mounted on the front, all connections are
compactly located on the rear panel. The
mic/line inputs use standard '4" jack
sockets with all other connections made
via RCA phono sockets.

There are eight input channels (impe-
dance 50k SZ ) with an adjustable level range
for mic/line inputs from 0.5mV to 4V. Each

channel has a tape input socket as well as a
patching wire link across the signal path at
this point that can be removed to 'send' and
'receive' effects and other signal processors.

Thus mixdown is made easy from the
eight track by simply flicking the switch for
'm ic/I i ne, off, or tape'. There's also a red LED
situated above each input fader that flashes

warning of likely overload of the input stages.
Whilst the channel fader then feeds an

EQ section, the signal is also routed to the
auxiliary (L/R) stereo output buss sockets. A
switch allows selection of the signal before or
after the channel fader, or from the tape
input (i.e. pre, post, tape), with gain and pan
controls provided for each channel. So the

INOuT
N IL V

LINE /TAPE

ACCESS

.,v

I Au,1

ON,

eNPuT
hoc v--0
LNUTAPf 10)-0

0 0 OUT

Cs
SEND ocv

INPUT 3
MC V-0
UNWIRE (g-0

114140(1,01X 0

e

CH

I,)D OUT

50.144 ACv Col DOuT

 co.
Lu dtTAPE -0

Col

udPuT5
NC V---°
LINE/ TAPE (01-0

iNUuT
IOC

LiNt/lAn

7

ACC

LINE/TAPE 0.--0

SEND 0 F.Cv

5 01

,Dour

SEND (74) NCv

604

of Dour

Co

INPUT II
MIC

UK, TNN 0)-0

 ©
-  ©

°

_

SEND 0 NO/

GC.

fl

CE&MM

N-

Li.

QO CNAN 

O CNAN L.1,

OUT
c

cum o

4§) CHAN L

0 CHAN R ±"Ir

N

YODEL 550

N OUT

ts> (§)

":05 1).

4-1>
PNONO2iN .10302 CUT

@H>

Figure 1. 350 Mixer block diagram.

16 APRIL 1982 E&MM



the future of
The Fostex Multitracker is a
Personal Recording Studio.
that challenges the quality rackand facilities of open reel.

Separate but
together?

Mixer and recorder work
as one but you can use
them independently. The
mixer is four in, four out,
with gain. tone. echo and
pan. The four track tape
deck has remarkable
features.

How about noise?
Sound quality is astoni-

shing. The latest Dolby 'C'
circuitry achieves a drama -

DO DOLBY C NR

tic 71dB signal to noise
ratio. It's performance you
would expect from open
reel. And there's more.
Dolby's new system has
side benefits that result in
tighter, more transparent
recordings.

Full function four
track?

RECORD TRACK

2 3

I

4

There are no restrictions.
all four tracks can be
recorded at once. Any
input can be switched to
any track. Or plug into the
recorder direct, from
another mixer, to add more
channels or to capture a
live performance.

Is ping-pong possible?
Selsync is fully auto-

matic, and you can bounce
adjacent tracks with
quality. With a little fore-
thought. you can perform
the ten track bounce with
hardly any noise build up.

It's a solenoid
transport?

The high speed, two
motor design is microchip

I -I 0 :1
1.1 Ll L

controlled, with varispeed
and a digital counter plus
return to zero. It's all there
to speed your creativity.

Why a footswitch?
Have you ever tried to

work a tape recorder while
playing an instrument?
With the Multitracker you
simply preselect the tracks
you want to overdub or
correct. then run the
machine in 'record
ready' and hit the
footswitch on
cue.

Are four inputs
enough?

The whole point of
multitrack is to record a
tune a part at a time. With
one or two musicians. four
is plenty. When you over-
dub, the inputs are used
over again.

Is monitoring
complicated?

An automatic 'monmix'.
switches between live and
signal already on tape,
depending on which tracks
you select for record. All
you adjust is level. You can
also check the stereo mixer
output for quality and
balance.

How about effects?
Your echo unit connects

to the 'aux' send and
return sockets. You can

Bandive Ltd. 10 East Barnet Road New Barnet Herts EN4 8RW. Tel. 01-440 9304

also use limiters. equalisers
etc or existing pedal
effects.

Why Personal
Multitrack?

The Fostex Multitracker
and each product in the
range is designed for
musicians and song-
writers. Easy to use and
own. We don't believe you
need to go into the studio
business to own the tools
of your trade.

Visit a Fostex Dealer
and discover the remark-
able Multitracker for
yourself. It will make you
think twice about open
reel.

Call or write for a full
dealer list and 12 page
brochure covering the
entire range of Personal
Multitrack products.

Dolby and the Double D symbol are trademarks
of Dolby Laboratories
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Fostex 350 Mixer_

aux buss is very useful as i stereo foldback
(or two mono), as a reverb/echo buss, or as a
tape monitor during recording.

The EQ section replaces the normal bass
(mid) treble controls and offers lower and
upper centre -band frequency control from
80Hz to 1.2kHz, and 800Hz to 12k Hz, with
boost and cut of 12dB using the gain
controls. At first, the section is a little
awkward to use, but soon becomes an
attractive alternative because of the in-
creased control it allows in tailoring the
frequency response. Hums and hisses are
easily removed and large tonal changes to
the input signal can be made.

The EQ output is split to feed a direct
output socket, useful for further sub -routing
(to another mixer or recorder), and a pan pot
that is routed (via an 'A/B, off, C/D' switch)
to either pair of output groups. The A/B, C/D
references for the output lines match the
A-8 recorder's input routing system and both
group outputs are controlled on the mixer by
ganged faders, before buffer amps send the
signals to 'line out' sockets.

Additional 'Buss In' sockets with gain
control are provided on each of the group
lines (A, B, C, D) and also on the Aux buss,
but with no level controls unfortunately.

The stereo monitoring system is unusual
in that it is done through five switches with
level controls prior to its L/R output sockets.
Nevertheless, it is very easy to use and offers
not only A/B and/or C/D monitoring in
stereo, but a mono (centred) signal for A or
B, and/or C or D - all done by pressing
switches A, B, C, D appropriately. If the fifth
switch is pressed, the Aux buss (L/R) is
heard instead.

Normally, the monitor sockets would go
to your amp/speaker system and would
require level adjustment from the amp with
this mixer. There is also a stereo headphone
amp with level controls that allows direct
headphone monitoring via two 'A" stereo
jack sockets. The quality is exceptionally
good, with little background noise and high
gain (maximum 100mW to 80).

Finally, two good quality stereo RIAA
preamps are built into the 350 mixer and
accessed by dual input and output phono
sockets on the rear panel. These will appeal
not only to disco users, but to electro-
musicians who often refer to records during
their studio work but don't have room for a
separate hi-fi system.

Conclusions
The 350 mixer is very well made and

despite its 'plastic' feel, is built to last, on a

Rear connection panel.

The metal chassis supporting controls.

rigid metal frame internally, with one large
PCB holding most of the circuitry. Even input
sockets feed directly to this board. Phono
preamps and Monitor Select switches each
have their own PCBs, and the transformer
(not toroidal) is screened, with PSU fuses
located next to it. Servicing is quite straight-
forward as the whole chassis lifts out, once
fader knobs and four long screws are
removed. Knobs and switches are all well
made and the only point was some stiffness
at the top of the end of the faders (only
apparent on my review model, it appears).

The rear connections certainly allow
much of the routing you'll require to be pre -
wired, but once the meter bridge is attached
to the mixer, there is quite a hassle
accessing the jack- and phono sockets,
especially if you use short connecting leads
to your A-8 tape recorder, etc. One answer, of
course, is to use a separate junction box

linked tothe mixer fronn which access can be
made more easily. Incidentally, no leads
(except for a fixed mains lead and bridge
multi -way lead) are provided; and the
medium impedance of the system limits
lead length to under 10ft before hum and
high frequency losses may occur.

The bridge also has very little angle to
manoeuvre once all connections are made.
But it's still an advantage to have, particu-
larly for its large illuminated VU meters.

What you have to weight this against is
that for a small outlay by today's prices you
can make this mixer do virtually everything
you want in a small 8-track/4-track stereo
studio situation and that alone makes the
problem of fiddling with connections at the
rear worth it. And, of course, it's so small that
it fits in any situation. I would have liked a
built-in oscillator, although with plenty of
synthesisers in my studio, it is easyto line up
meters using one of these as an external
source. A second foldback and monitor level
control would have been useful, but Fostex
have obviously kept their design to a
sensible minimum.

Operation of the mixer is quite straight-
forward, with overdubbing, tape mixdown,
foldbacks all easily done. A small but
comprehensive manual explains the alter-
native ways of using the 350. Fader attenua-
tion is good with no breakthrough at
minimum, and cross talk is claimed to be
65dB at 1kHz.

The most important features of this
instrument are not only its versatile routing,
but its good low noise operation plus - now
that CB is here to stay - its minimum RF
pickup, yet still giving plenty of gain at the
input stages. If you need a small mixer that
will maintain your off -tape quality, the 350 is
highly recommended.
Mike Beecher E&MM
The Fostex 350 Mixer is distributed in the
U.K. by Bandive Ltd, 8 East Barnet Road,
New Barnet, Herts EN4 8RW. Tel: (01) 440
9304.internal view snowing me main rus.
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L The firm for Speakers

Just 50 P will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications

of HiFi and PA Speaker Drive Units, Speaker Kits,
Cabinet Kits ....

1000 items for the constructor.
CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS - PLUS MICROPHONES -
AMPLIFIERS - MIXERS - COMBOS - EFFECTS -
SPEAKER STANDS AND BRACKETS - IN -CAR
SPEAKERS AND BOOSTERS ETC. ETC.

* Lowest prices - Largest stocks *
* Expert staff - Sound advice *

* Choose your DIY HiFi Speakers in the comfort *
of our listening lounge.

(Customer operated demonstration facilities)
* Ample parking *

* Access Visa American Express accepted *

0625 529599

35/39 Church Street, Wilmlsow, Cheshire SK9 lAS

VILightning service on telephoned credit card orders, (- )

HAVE YOU RENEWED YOUR
SUBSCRIPTION?

ELECTRONICS & MUSIC MAKER
- essential for the modern musician

For 12 issues:
UK £10.75
Europe & overseas

(surface) ... £11.65
Airmail (inc. Eur.) £25.95
Overseas payments including Republic of
Eire should be covered by Bankers draft in
pounds sterling.

Subscriptions normally commence from the current issue of E&MM.
Back copies can be obtained from E&MM at £1.10 each inc. postage.

E&MM Subscriptions Dept., Maplin Publications
282 London Road, Westcliff-on-Sea, Essex SSO 7JG
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E&MM Subscriptions Dept., Maplin Publications, 282 London I
Road, Westcliff-on-Sea, Essex SSO 7JG.

Please send me the next 12 issues of Electronics & Music Maker.
I enclose a cheque/postal order* for £10.75/£11.65/£25.95*
made payable to Electronics & Music Maker.
*DELETE AS APPROPRIATE

PLEASE PRINT

Name

Address
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World's Greatest
Easy -to -play
Songs
Beautiful hardbound
edition with 800 pages
filled with hundreds
of favourite songs in
easy -to -play style.
WORTH £14.95

800 PAGE AWS1C
ENC

warm.

This book comes FREE OF CHARGE when you purchase
THE REVOLUTIONARY NEW CASIOTONE 701
Fully Programmable Polyphonic Keyboard or the

CT -101, CT -202, CT -403, or CT -601 from us.

60 of the World's
easiest -to -play
Songs
* Blue Danube
* Chopsticks
* For He's A Jolly Good

Fellow
* My Old Kentucky Home
* Yankee Doodle
* Oh Susanna
* Red River Valley
* Can -Can Polka
and many more
Double size Book
WORTH
£4.50

This book comes FREE OF CHARGE when you purchase
the CASIOTONE MT -40 or MT -31 from us.

Purchase the VL-TONE from us and we will give you
two extra VL-TONE Song Books, worth £5.90

Offers are subject to availability. We reserve the right to proffer
alternatives of equivalent value. Gifts must be requested when ordering.

For more information . . .

. to pages 21 & 23
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SECHIENCIER REVIEW

Roland TB -303
Bass Line

RECORDED ON
CASSETTE NO. 7

[.®n0

Roland

C:1

Boss Line

TB -303
Computer Controlled
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0 ne of the most interesting little boxes
to be seen and heard at the recent
Frankfurt musical instruments fair

was Roland's new TB303 Bass Line machine,
designed to some extent as a partner -in -
rhythm for the not -quite -so -new TR606
Drumatix drum machine (see review in
E&MM February 1982), although more than
useful on its own. In fact, on first glance the
303 does look rather similar to the 606 - the
same slim, silver box measuring about 12in
by 6in by 2in contains the works, but there
the similarity ends. We have had a brief
preview of what, at the time of writing, was
the only 303 in the U.K.; by the time you read
this, supplies should be reaching Roland
dealers at an attractive retail price of £215.
This page is therefore intended as an
introduction to the machine's main capabi-
lities.

So what is the Roland TB303 Bass Line?
It's a machine which enables the operator to
devise, write, and recall from memory 64
melodic patterns, or measures, of up to 16
steps each, and then to link these patterns
either by 'chaining' or by inserting them in
selectable order into one of the unit's seven
track memories. The aim is to provide
programmed bass guitar -like or bass synth -
like lines for recording and (more adventur-
ously) live use. In addition to the expected
outs for headphones and mixer or amp,
other interface sockets give sync facilities so
that the 303 can be linked with, say, a 606 to
give a rather wonderful electronic rhythm
section in two small, portable, good -value
units. And, of course, all manner of other
interconnection and control is possible.

Writing patterns into the 303 centres on
the machine's 13 -note C -to -C keyboard
which takes up most of the bottom left and
centre of the fascia. 'Keyboard' is perhaps a
slight exaggeration, but readers familiar with
the Casiotone VL-1 will not be disappointed
by the description. As with the 606 drum
machine, the 303's controls are nearly all
multi -purpose - Roland have once again
crammed an awful lot into a small space so
this initial confusion is really to be expected,

and doesn't last too long. Thus the key-
board's 'keys' double as pattern memory
location switches - after turning the large
Mode knob (third from the left over the
keyboard) to Pattern Write, you select a
pattern memory position by pressing one of
the eight 'white -note' keys. These eight
memory positions each have a choice of four
pattern groups (selected on the knob next to
Mode), and a further choice of 'A' or 'B'
pattern section (on a switch to the right of the
keyboard). This, then, gives us 8 x (4 x 2) =
64 pattern memory locations.

Having cleared your selected memory
position with the Clear/Reset button, you
can write a pattern, or measure, of up to 16
steps into each location, activating the
keyboard with the Pitch Mode button. At this
stage you're not concerned with the timing of
notes - you're just putting the pitch of the
notes in the required order into one or more
of the pattern memory positions. Once this
pitch information is correctly written in, you
then press the Time Mode button, where-
upon you can go through the already
memorised measure step by step, giving
each note its value by using three switches
which correspond either to 'start sound',
'continue sound', or 'no sound' for each step.
You can choose between two step modes to
give virtually any time signature you care to
play with.

And so, with your overall composition in
mind, you continue to write measures into
the relevant number of memory positions.
You can add accents to particular steps and
slides between certain notes to give a better
overall feel, and have the choice of five 'tone
controls' along the top of the machine with
which to alter the eventual playback sound.
They are: Cut-off frequency, for overall tonal
quality; Resonance, to bring out certain
frequencies; Envelope Modulation, which
controls the tone 'movement'; Decay, giving
the fading -away characteristic; and Accent,
giving intensity of accented notes. These
combine to give most sounds that you'll
need, from a reasonably accurate and
wooden string bass to much synthier bass

runs. There's also a selector switch foreither
sawtooth or squarewave, plus a tuning rotary
and a tempo control. Patterns can be written
into one of the seven track memories, each
of which can accommodate up to 64
patterns - you can write in more by using
two or three consecutive tracks if necessary.
With a little diligence, results can be as
complex as you need them to be.

As with the 606 drum machine, you really
have to write things down at an early stage to
get the best from the 303 - you can if you
like use it for off-the-cuff bass lines in a
sequencer -like fashion, but for anything
beyond very basic use you have to plan out
what you're going to do before even switch-
ing the machine on. Playing with the 303 for
a few seemingly wasteful hours - making
a few mistakes, losing a few programs,
swearing once or twice, etc - helps you
understand that things which seemed like
stupid idiosyncracies at first are merely the
machine's inherent insistence on mathe-
matical order. Once you grasp this basic
notion, the 303's potential can be more fully
realised.

The Roland TB303 Bass Line has plenty
more handy tricks tucked away inside, all
accessible to the practised button -pusher.
They include: checking written pitches and
note -lengths; transposing written patterns;
writing by the alternative of hitting a Tap
button; correcting tracks by deletion and
insertion; return and repeat functions;
chaining patterns for measures greater than
16 steps in length; using two different step
modes within a measure; and recalling
particular bars within a track by number.
We've only scratched the surface here (not
literally, Mr Kakehashi!): the detailed 90 -
page owner's manual is a long and pellucid
read. We await the next Roland innovation
with interest!
Tony Bacon E&M M

The TB303 Bass Line is distributed by
Roland (U.K.) Ltd, Great West Trading
Estate, 983, Great West Road, Brentford,
Middlesex. Tel: 01-568 4578.
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DIGISOUND 80
MODULAR

SYNTHESISER
A synthesiser for the professional and
amateur keyboard player, for education
and for the beginner. The DIGISOUND
80 suits all levels of keyboard skill. If you
want to know how, then read on.
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BEGINNERS: A small synthesiser may be
assembled at a price comparable with pre-set types.
The DIGISOUND 80 has unique facilities and you
can learn about electronic music synthesis with the
aid of our User's Manual. When you are ready to go
beyond the 'mini -synth" stage then simply add more
modules to suit your requirements and your purse.
EDUCATION: The modular concept is ideal for
teaching both music and the physics of sounds. The
microprocessor add-on converts it to a project of
even wider application.
KEYBOARD PLAYERS: The use of the
ALPHADAC 16 microprocessor controller allows up
to 16 voices in the polyphonic mode as well as
providing many other real time keyboard control
routines. NEW recording/composing/sequencing
programs provide you with the opportunity to create
exciting music - imagine playing back a composi-
tion with each voice set to a different instrument!
KEYBOARD SKILL: The ALPHADAC programs
have facilities for composing and recording in both
real time and not real time. The latter allows entry of
notes at any speed and subsequent playback at the
required tempo. The not real time mode is essential
to synthesists of limited skill and a boon to the
experienced player.

THE DIGISOUND 80 - IN ANY CONFIGURATION -
OFFERS YOU THE BEST PRICE/PERFORMANCE
CHARACTERISTICS

Kits supplied ex -stock and ready built modules, or
complete synthesisers, are available to order.
NEW IC's from Curtis Electromusic Specialties;
NEW modules; NEW users manual plus easy to
follow construction notes.
Write or telephone for more information from the
ELECTRONIC MUSIC SPECIALISTS.--

DIGISOUND LIMITED,
Dept 2/82, 13 THE BROOKLANDS,
WREA GREEN, PRESTON,
LANCS PR4 2N0. Tel: 0772 683138
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CASIOTONE 701 £495.00
COMPLETE PROGRAMMABLE

POLYPHONIC KEYBOARD
Computerised Music At Your Fingertips

"One of the most advanced teaching aids so tar developed . this instrument is going
to be one of the biggest sellers of 1982"- Electronics & Music Maker "What is going to
be THE instrument of 1982 . . it is probably the best instructive keyboard I have come
across. But it is also a top line musical instrument capable of satisfying even the most
proficient musician . . . I suggest you place your orders now" Keyboards & Music Player

PROGRAM an entire piece of music into the memory of this revolutionary organ. Enter
the music, specially scored in bar code, by means of the light pen supplied, or program
in your own melody (up to 345 steps) and chords (up to 201 steps) via the keyboard, with
full editing and repeat facilities.
PLAYBACK the entire piece automatically. Each melody note and chord played, is
indicated by LED lamps above the keys. You can even play along with the melody using
up to 3 notes. Practice the timing of the melody line, using the ONE -KEY PLAY button
and varying the duration and tempo of your keystroke, then add rhythm, chords and
bass. Now switch to MELODY GUIDE and the keyboard lamps will prompt your
fingering, indicating the next note to play, while the 701 accompanies you.

MANUAL playing is a pleasure on this 5 octave keyboard, split into 2 and 3 octaves.
Choose any one or two of the 20 "breathtakingly clear and bright" (K & MP) preset
voices for the two manuals.

CHORDS. Select one of the 3 chord functions. OFF for normal playing without auto
accompaniment, FINGERED for automatic accompaniment by fingering the chords,
ON for automatic accompaniment using one finger. Chords, walking bass and arpeggio
will be synchronised with the rhythm chosen. 16 superb rhythms are available, with a
drum "fill-in" variation and two sound effects buttons.
CONTROLS. Variable Vibrato and Sustain. Volume, Tempo and Balance. Rhythm
Start/Stop and Synchro buttons. Full range of programming and editing controls with a
digital display. Pitch control. Foot volume and sustain pedal jacks, headphone and line
out jacks. Mains only.
Dimensions: 958 x 341.5 x 127.5mm x 13Y2 x 5 inches). Weight 12.5kg (27.6Ibs).
Supplied with instruction manual and music books.
Optional extras: Stand £22.50, Volume Pedal £22.50, Sustain Pedal £6.00, Hard Case
( P.O.A.).

CASIOTONE 601 £395.00
Identical to the 701 above but without the programming facilities and the keyboard
lamps. Weight: 12kg (26.5Ibs).

PLUS
FREE 800 page encyclopedia of

easy -to -play songs, worth £14.95 and
60 of the World's easiest -to -play songs,

worth £4.50 illustrated on page 19.

For more Casiotione
bargains

. . . to page 23
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CASSETTE REVIEW
{CI (771 Electronics & Music Maker's CASSETTE REVIEWS aim to give an[: . indication of what readers are up to musically, and also include a short!i)--::4 appraisal of their work.

To this end we invite home electro-musicians to send in a cassette
of their work for possible inclusion in future issues.
The recording method used is, of course, entirely up to you.
The range we seem to get is from sound -on -sound on a stereo tape
machine, through bouncing in stereo between two machines,
up to small 4 -track multitrack recordings. But if your method comes
'above' or 'below' these in technique or application, don't
hesitate to send your cassette in as well. It can be a one-off
demo -type tape, an independent cassette -only release or anything
in between.
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Tape of the Month

THE HEADS OF STATE Six tracks. Peter Cook: vocals, guitars, synthe
sisers, bass, percussion, rhythm machine. Steve Driver: Synthesisers,
bass, guitar, recorder, percussion. Transcendent 2000 synth, E -Bow
device, Carlsbro Stingray Pro combo, Roland Cube 60 bass amp, E -H
DRM16 rhythm machine. Recorded between Akai 4000DS and Sony
TC377 reel -to -reels. Scotch Chrome.
A pleasingly different tape, made after Cook and Driver left a local Medway
rock group. The recording method is haphazard to say the least, and the
tape submitted is recorded at very low level, barely reaching -5dB on
PPMs even on loud passages. Balance, one suspects, is largely down to
chance. THOS say their work falls into two categories, loosely described as
'ethnic' or 'pop', and it's on their ideas that the group get the Tape of the
Month tag, as with last month's choice, Martin Lloyd. Perhaps the best
combination of their two stated categories is found on 'New Impressions
Of Africa', a bass theme almost lost in the mix, but a compelling
atmospheric whole. Other 'ethnic' selections are very short - 'The Great
Wall' with its whirling pipe -like melodies, or 'The Mind Within The Body'
featuring distorted single -line guitar and the odd percussive jangle. The
'pop' stuff doesn't work quite so well - 'Silence Kills' is clumsy and jagged,
although 'Heads of State' itself fares better. With a little more attention to
recording and a more homogeneous musical approach, THOS could do
very well.
Music: 7 Production: 4 Presentation: 2 Tape: 5

HEAT LOSS 'A Thief In The Night' Trux cassette, from Gincarlo Martina,
Codroipo, Italy. Percussion, sax, guitar, piano. Recorded with Superscope
CD330 and C205, Technics 610, and Sony tape recorders, via Super -
scope mics and JVC equaliser. Recorded in 1978, mixed August 1981.
An odd package from Italy - the music is what we would tenuously
describe as avant-garde. Sound is of the essence, and Heat Loss (whoever
they may be - no personal credits identifiable on the attractive sleeve) go
about their sonic business with serious intent. Strange...
Music: 5 Production: 6 Presentation: 6 Tape: 4

STEPHEN FROST 'Home Produced Music' excerpts from 'Soundscapes'
(distributed by Mirage) cassette -only release, plus recent work. Korg
MS10 synth, Korg SQ10 sequencer, ARP Quartet, Soundmaster SR88
drum machine, various FX. Recorded on Teac A108 cassette deck, or
track -bounced on Philips N7150 reel-to-reel. TDK D, Dolby.
Side one of Stephen's tape features music from his 'Soundscapes',
recorded April 1980 - August 1981, while two is of work from the
September -December 1981 period. Two is a little denser and more fully
arranged, although there is little to choose between the two recording
j,ethods as heard, both of which Frost has handled well. Despite our
cassette being marked Dolby 'In', it sounded much happier without Dolby
on playback, pointing to misalignment somewhere along the line. The
'Soundscapes' material is instrumental, largely sequencer -based music,
as in 'What Climate', although tempo livens up for 'Motorway Madness',
reverting to a more reflective style on 'Solitude' and 'Guess I'm Only
Dreaming'. Best of side two is 'Magical Isle', a pleasing concoction of
synths with plenty of ARP strings.
Music: 6 Production: 6 Presentation: 4 Tape: 4

-171

22V
roli oir,.1

111 %,

1

111111:4,
.0.
11111 .,

1 -

You should send one cassette, mono or stereo, clearly marked
with your name and address on the cassette itself, information on
instruments used and recording method adopted, and a
relevant black -and -white photograph. Send to: E&MM Review,
282 London Road, Westcliff-on-Sea, Essex SSO 7JG.
Subjective 'scores' given at the end of each listing below are
out of a maximum 10 for each category; tapes are generally given
4 for basic ferric types (e.g. TDK D, AD, etc), 5 for chrome types
(e.g. TDK SA etc), and 6 for metal (e.g. TDK MA etc), with sometimes
a point either way for variations.
If you'd like further information on any of the cassettes mentioned,
such as contact addresses, please write to 'E&MM Review' at the
above address. Tony Bacon

Best of the Rest
BILLY GREEN 'Mini Album' Track 4 Tapes cassette -only release. Guitar,
bass, percussion, drums, vocals, all by Billy Green. Recorded on Teac
A3440 4 -track reel-to-reel.
This is Green's first cassette release, on which he plays everything. Fairly
basic songs and limited arrangements ensue, with a rather constricted
sound and quite reasonable balance, although clumsy in places. Green
reports that he is currently at work on another release with the aid of a new
Casio MT30, which he describes as 'a fantastic little keyboard'.
Music: 4 Production: 4 Presentation: 4 Tape: 4

EXPANDIS 'I'm Not Waving ... I'm Drowning' Philip Thornton: synth, key-
boards, guitar; Dave Miller: guitar, keyboards, vocals; John Wilde: vocals.
Korg MS20 synth, Korg SQ10 sequencer, Simmons SDS-IV drum synth,
Moog Source synth, various other instruments and FX. Recorded between
Akai cassette deck and Sony TC377 reel-to-reel via H/H 5 -channel PA
amp, mixed in mono (except 'Movieola', live piano direct to Sony in
stereo).
Recorded 'at home with care' in 1981, this cassette -only release is sold at
the group's gigs and in local (Bexhill) record shops - so, as you might
expect, there is a relatively professional air about the tape: a good sleeve
designed by vocalist John Wilde, xeroxed in black and white, informs on all
the combinations used for the 19 tracks. The music is extremely varied
and the group use their relatively limited instrumentation to excellent
effect throughout, with an affection for places and dates: 'Dancing In
Vienna 1957', 'Holland 1973', 'Potters Bar 1977', 'St. Leonards Jan 1977',
or 'Caledonia Sept. 1243'. Aural postcards? Anyway, Thornton's produc-
tion is also commendable considering his tools -a recommended tape, on
which the music is never allowed to stray too far from the overall scheme.
This month's E&MM Gold Star for Effort.
Music: 6 Production: 6 Presentation: 6 Tape: 4

Billy Green. Expandis. Paul Nagle.

PAUL NAGLE 'Alcove' ART007) and 'Modulus' (ART008) Soft Room,
distributed by Flowmotion. Korg MS20 synth, Korg MS50 synth, Korg Delta
synth, Kitten synth, Ko g SQ10 sequencer, Boss DR55 drum machine.
Recorded on Akai reel-to-reel, using Boss 6/2 mixer.
These two cassettes, recorded between April and June 1981, are made by
19 -year -old Nagle at home in Preston. There are some moments of
interest on both tapes - they exhibit a rather dense sound - and we
preferred the lengthier pieces, like 'Na' Apet' on 'Modulus', although the
more concise pieces, like 'Field Of Cormallen' on 'Alcove', have their
charm.
Music: 5 Production: 4 Presentation: 5 Tape: 4

CYBERNETICS 'Your Next Visitor' Sorcerer Sound Productions. EMS VCS3
synth, mics/tape time delays. Recorded with two Revoxes.
A short tape with a track on each side - 'Mirror Image' and 'Urban
Desolation (Control Test)'. Odd delayed and treated sounds abound -
virtually an exercise in sound creation. At times intriguing, at others
simply annoying. We are informed that the work is produced by 'the
Sorcerer'. Hi, Martin.
Music: 4 Production: 5 Presentation: 3 Tape: 4
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MUSIC KITS
ALL WITH PRINTED CIRCUIT BOARDS!
Kimber-Allen Keyboards SEE LISTS P E Minisonic Synth SET38 181.56
128 -Note Sequencer SET76 120.45 Phaser SET88 21.08
16 -Note Sequencer SET86 64.63 Phasing & Vibrato SET70 36.25
3 -Channel Mixer SET107 21.50 Practise Amplifier SET106 22.15
3 -Microphone Mixer SET108 12.99 Pulse Generator SET115 24.84
6 -Channel Mixer SET90 96.67 Rhythm Generator SET103 SEE LISTS
Analogue Reverb SET83 45.92 Ring Modulator SET87 13.62
Audio Effects SET105 15.12 Sewar SET101 31.85
Chorosynth SET100 125.04 Signal Tracer SET109 17.50.
Compressor SET120 25.05 Simple Phase Unit SET25 10.54
Digital Reverb SET78 75.50 Smooth Fuzz SET91 11.68
Discostrobe SET57 39.78 Speech Processor SET110 12.181

1 0% 10% off U.K. C W.O.
until end of month on

OFF This coupon must accompany

orders over £20
cover. (5% off for

order. Code

from this ad
credit cards).

MM23

Drum -Synthesiser SET119 50.11 Split -Phase Tremolo SET102 29.98
Enlarger Timer SET93 39.22 String Ensemble SET77 214.47
Formant Synthesiser SEE LI 342 71 Switched Treble Boos SET89 12.51
Frequency Doubler 5E798 11.75 Synthesiser Interface SET81 9.49
Funny Talker SET99 16.55 Transient Generator SET63 16.86
Guitar Effects SET42 15.92 Tremolo SET116 13.47
Guitar Multiprocessor SET85 79.15 Tuning Fork SET46 37.04
Guitar Overdrive SET56 21.17 Voice Operated Fader SET30 9.85
Guitar Sustain SET75 11.77 Voice -Scrambler SET117 21.81
Headphone Amplifier SET104 21.15 Voltage Cont Filter SET65 15.58
Metronome SET118 10.58 Wah-Wah SET58 14.01
Microphone Pre -Amp SET61 11.32 Waveform Generator SET112 23.13
Noise Limiter SET97 15.96 Wind and Rain Unit SET28 11.39,

PHONOSONICS
DEPT. MM24, 22 HIGH STREET,

SIDCUP, KENT, DA14 6EH.
Telephone: 01-302 6184

SETS INCLUDE PCBs, U.K P&P , 15% VAT, RES, CAPS, S'C s, POTS,
KNOBS, SW's, SKTS, WIRE, SOLDER, BOX, PHOTOCOPY OF ORIG.
TEXT. FULLER DETAILS AND MORE GREAT KITS IN OUR FREE
CATALOGUE.

Prices correct at Press, E.& 0.E., subject to stock

Fostex Fostex
FOR THE FULL RANGE

AND DEMONSTRATIONS
IT'S GOT TO BE

DON LARKING
AUDIO SALES

50, Cheapside, LUTON, Beds.
Tel: 0582 27195 or 26693

Telex: 825488 DONLAR

New & Used Professional Recording Equipment
Showroom open:- Mon -Fri 10am - 6pm Sat.

By appointment

ItriliCIlike S101 oNECIS
- WeVb°81.

FREE music books worth up to £14.95 with keyboards.
Illustrated on page 19.

COMMON SPECIFICATIONS. All Casiotones, except VL-Tones, are8-note polyphonic.
They all have built-in amplifiers and speakers, with output jacks for headphones and
external amplification and a pitch control. CT models are mains only and have a4 -voice
memory function, plus Volume and Sustain pedal jacks.

CT -403. AUTO CHORDS & BASS, RHYTHM BOX.

With FREE BOOK £275.00
This best selling easy -play 4 -octave keyboard has 25 pre-set voices with Vibrato and
Sustain. The 16 rhythm accompaniments have a drums "fill-in" variation. Casio Auto
Chord function allows one -finger chord playing, plus major, minor and 7th chords.
30% x 11% x 4% inches. Weight: 17.6Ibs.

CT -202. A PRO FOR GIGS, WITH 49 POLY VOICES.

With FREE BOOK £275.00
Rave reviews 'for this superb 4 -octave keyboard. Melody Maker said: "Crystal clear
tones . . sparkling harpsichords . . impressive clay". The fantastic 49 voices make th is
an ideal stage instrument. 34i/2 x 111/2 x 31/2 inches. Weight: 16.8lbs.

CT -101. Similar to the 202 but with 25 voices, which, like the CT -403, include Piano,
Organ, Harpsichord. Accordion, Xylophone, Chimes, Clarinet, Flute, Violin, Mandolin,
Guitar and synths. 30% x 11% x 4% inches. With book £195.00

MT -40. A PORTABLE WITH BASS, AUTO & RHYTHMS.
 + -

111.
411.

With FREE BOOK £99.00
This beautiful new lightweight has a3 -octave keyboard, plus 15 key bass keyboard with
automatic accompaniment feature. 22 brilliant voices, with Sustain and Vibrato;
6 superb rhythms with dual fill-in. Battery powered, or optional mains adaptor (ES).
23 x 7 x 2,A6 inches. Weight: 4.9lbs.

MT -31. Very similar to the MT -40 but without the bass keyboard, auto accompaniment
feature and the rhythm box. Weight: 4.4Ibs. With FREE BOOK £69.00.

VL-1. PROGRAMMABLE MUSICAL INSTRUMENT

% % '
I it' ill

With 2 FREE BOOKS worth £5.90, £35.95
Record and playback melodies with this 100 -note sequencer, with editing facilities.
Choose one of the 5 voices, or set ADSR and add one of the 10 rhythms, with tempo
control; then playback by means of the ONE -KEY PLAY, or AUTO PLAY buttons. Also a
calculator. Battery powered, with memory retention. Mains adaptor £5. 111/2 x 3 x 11/2
inches. Weight: 15 4oz. Manual & Song Book.

FREE SECURICOR 24 -hour delivery on CT models only.
Same day despatch by Post for smaller models. Extended

18 -month guarantee by TEMPUS.
FREE CREDIT for approved householders on CT models. 0% interest, third deposit,
12 monthly repayments, OR reduced rates for longer periods (not CT -101).
FREE CREDIT (0% interest) for the first 8 months with ACCESS, BARCLAYCARD or
VISA purchases. Send for full details of our credit terms.

PRICES include VAT and carriage. Send cheques, Postal Orders, or cash (Registered)
by FREEPOST (no stamp required), or telephone your Credit Card number to the UK's
leading Casio Mail Order Specialists:-

TEMPUSFREEPOST, Dept E&MM/4,
38, Burleigh Street, Cambridge CB1 1DG. Telephone: 0223 312866y
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Cardiff University
Electronic music studio

RECORDED ON
CASSETTE NO. 7

If you take a walk through Cardiff's very
attractive civic centre, past the City Hall
and the Museum with cascading foun-

tains and neolithic standing stones to your
right, you will shortly come across a rather
impressive building. It is within the scholarly
corridors of this building that the electronic
music studio of Cardiff University is situated.
Whilst the premises were built in 1897, the
studio has been in existence a more modest
twelve years but during that time a lot of
highly innovative work has taken place.

The studio is actually part of the physics
department and forms part of an acoustics
research complex where work on psycho-
logical acoustics, musical instrument acou-
stics and electronic sound is done. The
studio, therefore, forms part of a research
triangle in which there is a constant inter-
change of ideas, equipment and personnel.
Most of the hours spent in the studio are
taken up with teaching and the course run
there is in two parts. The biggest is the
Diploma in Electronic Sound which is for the
science or arts non -music graduate and is
run in parallel with an M.A. in Contempo-
rary and Electronic Music which is run jointly
with the studio and the music department.
This latter course is for the music graduate
specifically but basically anyone with a
degree and an inclination towards elec-
tronic sound is eligible to apply for the
Diploma course. The courses are both one
year full-time but the Diploma can be done
part-time over two years. They can take six to
eight students, the reason for this relatively
small number being that many hours are
needed for practical work so unfortunately a
'bottleneck' appears when it comes to the
students using the studio for their pro-
jects. Because the studio is in the physics
department the work is more technical than
musical and all the staff are scientifically
trained but it is recognised that most stu-
dents are studying the technical side for
artistic or musical reasons and musical
guidance is available.

The course starts with the students being
set fairly well defined projects of a very basic
nature which become more difficult as the
course progresses. The first thing a student
will learn is basic studiotechniques like tape
manipulation and use of the studio equip-
ment so one of the first exercises will in-
volve using only tape reversal, tape echo and
loops, etc. Once these techniques have been
mastered the students will then start to use
the synthesisers. They will be given exer-
cises which initially utilise the oscillators,
gradually moving on to using the filters, etc.,
as the course progresses. This way, by the
end of the year, the students will have a
thorough knowledge of every item in the
studio, from the splicing block to the com-
puter, both singly and in combination with
each other and so realise the full potential of
each device. The assessment is made
mainly on the technical aspects of the
studio, i.e. whether or not the student is seen
to be using the equipment properly; if the
end result is artistically pleasing then all well
and good but it is the technical side which is
the most important.
24

The main studio.

The studio is in fact divided into two parts
and both are generously equipped with
various multitrack tape recorders which
include, in the main studio, a Scully 1" 8 -
track (which, incidentally, they are not too
happy with owing to its tendency to discard
knobs and switches quite frequently!).
Studio 1 also has a 12-4 mixer that was built
at the university which has an ingenious
patching system allowing access to any
point in the signal chain for processing or
monitoring or whatever. Studio 2, the
smaller of the two studios, has 'A" Teac and
1" Studer 4 -track machines and an Alice 8-2
mixer. Needless to say, there is a goodly
supply of trusty Revoxes in both studios. On
the synth side they have, in the main studio,
the enormous EMS SYNTHI 100. This is the
second one ever to have been built and
rumour has it that the window had to be
completely removed in orderto get it into the
studio. For those of you not familiar with this
instrument it comprises 12 VCOs, 8 VCFs (4
hi -pass, 4 lo -pass), 8 VCAs, 3 VC envelope
shapers, 3 Ring modulators, 2 noise gene-
rators, 2 VC random voltage generators, 2 VC
reverbs, an eight octave filter bank, a pitch to
voltage converter, VC slew limiters, 2 five
octave dynamic keyboards as well as a
polyphonic sequencer, oscilloscope and fre-
quency meter. Access to every parameter
(as you can see, everything is voltage
controllable) is via two 60 x 60 patch panels,
one for control voltages, the other for signal
routing, where every module can be connec-
ted by the insertion of one or more mini -jack
type pins. Whilst I feel it is fair to say that the
SYNTHI 100 has seen better days and
maybe doesn't compare so favourably with
more recent modular type synths, it is the
ideal tool for teaching because of its un-
doubted patching versatility - all aspects of
additive and subtractive synthesis can be
demonstrated as well as sophisticated con-
trol functions.

The studio is also equipped with a rather
amazing polyphonic computer controller. It
is a Texas Instruments 990 (based on a
TMS 9900 microprocessor chip) which
can control up to four voices on the SYN-
THI via digital -to -analogue and analogue -
to -digital conversion peripherals. The
system was developed by Marcus West while
he was a research student at the university.
He wrote the software program and what
it has to offer is truly remarkable. The
software, called SEQUEMUSE, occupies
about 4.5K words of core and is written in
assembler language. Besides sequencing
music, it has the ability to compensate for
the shortcomings of analogue synthesisers
(i.e. drift and non -linearity) by going through
a tuning up routine. This is a routine in which
the computer monitors the frequency of the
VCO being tuned, compares it with the note it
has been programmed to play and if there is
any deviation in pitch it increases or de-
creases the control voltage accordingly so
that it is in perfect tune. It does this through
the audio range, semitone by semitone, and
then stores the relevant control voltages in
its memory so that it is able to provide
exactly the right voltage when programmed
to play a particular note. You can use this
procedure to programme micro -and macro -
tonal scales as well as totally bizarre scales
and modes (i.e. Dorian, Phyrygian, etc.).

To programme the computer, one uses a
QWERTY typewriter keyboard terminal - this
takes a bit of getting used to but with practice
is easy enough even for those people un-
familiar with computer programming. The
user enters bar data as a number of bars,
each with a specified number of notes (up to
31 per bar) each with its own pitch, dura-
tion and envelope characteristic (timbre and
dynamic changes can also be program-
med but require other control voltage
outputs to control filter cut-off frequency
and VCA gain, etc.). Up to 200 bars may be
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EMS Synthi 100 (centre) with computer controller (left).

defined which might not seem very much
but one of the controllers most powerful
features is the ability to repeat bars a speci-
fied number of times; these bars can also be
transposed up or down both tonally and
chromatically and changes made at any
point in the sequence. For instance, if I were
to programme the following into the com-
puter (after I had defined what notes, etc.
exist within the bars, of course):
'4(1 3 5)2-6.' bars 1, 3 and 5 would be played
four times (as indicated by the number
before the bracket) which would be followed
immediately by bars 2 to 6. A complete piece
of music could therefore be entered into the
computer using, let us say, only eight bars of
four notes each. These could be transposed
up or down, repeated in any configuration or
harmonically and rhythmically transformed
in any number of sophisticated ways. This is
in sharp contrast to other computer control-
lers which require that you programme in
every single note - a tedious task, espe-
cially if you have a lengthy piece of music.
Speed of the piece is totally variable with
SEQU EM USE without, of course, any change
in pitch and pieces can be 'dumped' onto
cassette for storage of programs. The 4 voice
polyphonic system can be extended by
E&MM APRIL 1982

synchronisation with a multitrack tape re-
corder.

I have had the pleasure of working with
Marcus on this system and it really is very
powerful indeed. Examples of music per-
formed on the computer can be heard on
E&MM Demonstration Cassette No. 7.

Another development is a self -impro-
visational computer system which is being
built by Mike Greenhough, the director of the
studio. This system generates sequences of
pitches in real time according to statistical
rules. It can also be controlled in real time by
a voice input, following the voice's pitch in
perfect tune. It quantises the voice digitally
and compensates for human pitch error. The
'improvisations' can be stored in computer
memory where they can be edited into a
more structured piece. It is basically in-
tended as an aid to composition and as such
is proving to be very interesting. Other
projects include an 8 -voice polyphonic,
digital synth with a unique infra -red scan-
ning dynamic keyboard which was being
developed by Steve Parkes whilst he was a
research student. Another interesting de-
velopment is a Walsh function generator.
This is a system which, instead of using
sinewaves for waveform generation (i.e.

using sinewaves as multiples of a funda-
mental frequency at relative levels to create
harmonics and hence different waveforms),
uses squarewaves for the same purpose,
these being easier to produce digitally than
sines.

So, as you can see, there is a lot of highly
innovative work going on at Cardiff Uni-
versity. Plans for the future include exploit-
ing a new link between the computers and a
mainframe computer (which is situated
elsewhere in Cardiff) for even greater con-
trol. Tight financial limitations have limited
the purchasing of new equipment but this
has not prevented them from being ex-
tremely innovative in their approach to elec-
tronic sound. Any of you who may be in-
terested in the courses or any of the de-
velopments can obtain further details from
Mike Greenhough, Dept. of Physics, Univer-
sity College, Cardiff. I'm sure it has a great
deal to offer anyone interested in this field; it
will certainly give one a good grounding in
both the basic and more advanced techni-
ques of electro-music - techniques which
can be put to good use whatever aspect of
synthesiser music one may be involved in.

Steve Howell E&MM
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Cu red
by Steve Hackett
Charisma CDS4021

This is Hackett's fifth solo album
- this time, 'solo' means only
one additional musician, Nick

Magnus, as opposed to the previous
bands (although there are very brief
appearances from Bimbo Acock's sax
and John Hackett's flute and bass
pedals). Hackett'sdecision to operate
in this way for 'Cured' stems partly
from musical and, inevitably, partly
from financial considerations: run-
ning a full-time band is an expensive
pastime, while a small working unit
enables the musician to concentrate
on music, rather than personality
problems and wage packets. So
Hackett and Magnus worked in the
time-honoured popular music frame-
work of a partnership: two musicians
attuned to, and complementing, each
other.

Hackett spent three months out of
the U.K. writing the material, the two
players eventually getting together at
Redan studio, a 24 -track in Queens -
way, West London, with the ever -
faithful John Acock at the controls.
The instrumental split means that
Hackett plays all the acoustic and
electric guitars (including an Ovation
UKII electric, which features an
aluminium frame supporting a light
urethane body, described by Ovation
as a 'high -density foam material'),
while Magnus plays all the synthe-
sised drums and keyboards: the
record is almost an aural catalogue of
modern keyboard sounds, with Korg
CX3 organ bristling on 'Hope I Don't
Wake', Roland vocoder on 'Picture
Postcard' and 'Funny Feeling', Nova-
tron on the intro to 'Can't Let Go',
massed Prophets on 'Air -Conditioned
Nightmare', stereo Rhodes on 'Turn
Back Time', and so on.

Of particular interest is the fluent
use by Magnus of the Linn LM1 drum
computer (see Warren Cann's review
in E&MM September 1981). Magnus
has programmed some very accurate
tracks and breaks, and achieves an
impressive overall drum feel, aided
here and there by Simmons elec-
tronic drums. Some of the synth bass
makes for rather bottom -heavy
mixes, but Hackett's bass guitar,
where apparent, is welcome - a
notable bass sound is evident on
'Can't Let Go', for example. The
instrumental track, 'Air -Conditioned
Nightmare' becomes a little too dense
in places, although it has one of the
LP's best drum sounds, achieved by
putting the Linn through a Yamaha
bin perched on the very live back
staircase at Redan!

Recording order tended to be
drums down first, then keyboards to
define the size and space of the track,
leaving bass till later for EQ 'cutting -
through' considerations, and guitars
and vocals generally going on last.
The album makes good listening, and
there's enough variety to sustain
interest - Hackett puts his usual
nylon acoustic solo spot in, 'A Cradle
Of Swans' - and there's even a touch
of 'Holland' - period Beach Boys on
'Turn Back Time'. 'Cured' proves that
technology can be used to substitute
for a conventional rock band - but
isn't a replacement.
Tony Bacon

Da re
Human League
Virgin VR 80388

One of the most popular electro/
dance bands in this country
today have got to be The

Human League. With the strength in
depth of this album its easyto see why
this is so. Their lack of pretention
together with a desire to produce
good 'pop' music has resulted in a
very successful year for them. The
singles are probably familiar to most
of you and are included on this their
third album.

Earlier last year The Human
League divided in two, thus spawn-
ing Heaven 17/B.E.F. The present
line up of Adrian Wright, Philip Oakey,
Jo Callis and Ian Burden are now
joined by singers Joanne and
Susanne. From the cover to the music
this album has style. The equipment
used to full effect here includes the
ubiquitous Linn drum computer as
well as Roland'sfine MC8 sequencer/
micro composer

Programming and production are
by Martin Rushent who once again
has done a first class job, ably
assisted by one Dave Allen, and
recorded at Genetic Sound studios in
Oxfordshire. Genetic Sound appears
to be THE place to record at. They put
out the very first Visage single and
were talking to both Spandau Ballet
and Ultravox when no one else
wanted to know. Martin Rushent's
experience in the business, having
produced 'Rattus Novegicus' for the
Stranglers, the first Madness LP and
various other extremely successful
records shows, although he is quoted
as saying "I don't believe you should
be able to hear the producer in there
at all. It should just sound great".
It does!

Anyway, enough of the production,
etc. Let's get down to the music.
Opening Side One with 'The Things
That Dreams Are Made Of', shows us
that Human League can come up with
potential singles "just like that"! A
great song which one finds oneself
singing, having heard it only a couple
of times. Hits are made of songs like
this! And indeed what have we next
but the hit single 'Open Your Heart'.
You've proba bly heard this one at your
local disco, although in my opinion its
not as strong as 'The Sound of the
Crowd' which follows. Their dance
potential is obvious with plenty of
electronic percussion, memorable

lyrics and strong simple melodies.
Interesting lyrics are the strongest
feature of 'Darkness'.

Back to dance music with 'Do or
Die', featured on the Virgin sampler
'Methods of Dance'. Presented in a
different form on this album, this
more complex musical arrangement
is less interesting than the previous
tracks. It sounds the sort of single that
those other 'popsters' Abba might put
out! I believe, in fact, the Messrs
Oakey and Wright are quite keen to
emulate Abba's quality 'pop' music.
On this showing they are quite likely
to! At least they are honest enough to
admit it and do not wish to be taken
too seriously.

The short instrumental track
which opens Side Two is played on a
Casio VLT 1 and leads us straight into
one of the more interesting tracks 'I
Am The Law', a sombre lecture into
the reason for laws. "You know I am no
stranger, I know rules are a bore, but
just to keep you from danger, I am the
law". Very philosophical Philip!
'Seconds' continues their social com-
ment with a poignant lyric aimed at
various assassins - in particular
those of J. F. Kennedy and possibly J.
Lennon. One of my favourite tracks
and a previous hit single 'Love action'
follows.

The album is brought to a con-
clusion with the current single 'Don't
You Want Me'. I would not have been
taking much of a risk to suggest that
this would undoubtedly be a chart
success. However, I would have
thought that the firsttrack would have
made a better single. All in all then a
very worthwhile album - plenty of
good danceable pop songs.
Derek Pierce

Thoughts of War
by Mark Shreeve
Uniton 001
Distributed by Making Waves
and Lotus Records

This is a debut album for both
Mark Shreeve and Uniton (a
Norwegian -based record com-

pany) although Mark has released
and circulated privately four cas-
settes.

Several things are remarkable
about this album. Firstly, for a debut
album it is extremely well thought-
out, composed and produced.

Secondly, the equipment used is
minimal. To quote from the sleeve:
Yamaha CS30 synthesiser, Hohner
K4 String Machine, Eko 12 -String
Guitar, Coat Hanger, Phaser, Flange,
Tape -looped Voices and Revox A77
Tape -echo. That is all! The range of
sounds and effects produced is com-
parable to that achieved by artists
using banks of equipment. (A reflec-
tion, I feel, on the limited use many
synthesists make of their mountains
of equipment).

Thirdly, the whole album was re-
corded originally on a Revox A7 and
mastered (in terms of balance and EQ
adjustment) at Trent Park Studios.
The quality and apparent number of
sound layers for such an operation is
exceptional. There are, in fact, only 3

layers of sound present at any one
time and the A77 was used to add
echo during the recording process.
The lone electro-musician working
with one synth and a few ancilliary
pieces of equipment should not feel a
professional piece of work is beyond
him.

Fourthly, the album lasts almost
an hour which must surely be value
for money - more sounds for your
pound. Perhaps other record com-
panies will take note.

Fifthly (and I cannot let this pass),
the back sleeve of the album shows
an amiable, bearded young man
(rather like a young Michael Moor -
cock) who is actually smiling. How
many album sleeves show photos of
happy synthesists? Is music such a
serious business? Anyway, back to
the record.

The album is a tone -poem ex-
pressing various 'Thoughts of War'.
The opening track, 'Escalation', be-
gins with a high-registerriff with echos
bouncing over the speakers. Bass
notes swell in and out and a lead line
comes in over the top. Tones change
and a bass riff and improvised lead
line la TD complete this section
which slides into 'Cold Emotion' with
more tone changes and high, tumbl-
ing notes. The pace slows and an ad-
lib combination of sounds takes this
section out.

The second track, 'Nightmare of
Reality', I shall describe in a little
detail. It begins with a bass drone
under 'tweetering' sounds with com-
binations of metallic and harsh tones
fading in and out. The drone becomes
a slow E/GIF#IF# riff with wailing,
phased/flanged synth tones on top
which gives way to dark ad-lib string

lines with heavy LFO modulated synth
tones sweeping down onto it. Then
comes a still -slow section, mid -range,
with a pulsing bass which is followed
by more electronic sounds which
fade into noise effects with spurts of
electronics. A plaintive melody on a
low voice under swimming high -re-
gister tumblings finishes the piece.
This is an indication of the amount of
change and variation evident in the
album. New tones and sounds are
continually forming.

Side two is in a similar vein and
rather than attempt a similar dissec-
tion (which can do little more than
whet your appetite) I will only add that
the opening riff: E/G \ FIAB repeated,
sounded familiar and I realised it is a
half -tempo version of the riff used by
TD in 'Search' from their Sorcerer LP.
The treatment of the layers over the
riff is quite different, however.

The promotion sheet heralds
Mark as the first Englishman to de
velop an individual style which can be
called English. His inspirational
sources are listed as Schulze, Jarre
and Tangerine Dream and hints of
these are apparent but style is diffi-
cult to define and even harder to culti-
vate. Mark Shreeve has produced an
extremely interesting first album,
comparable to that of a seasoned
synthesist. I look forward to future
works with great hope and anticipa-
tion.
Ian Waugh
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THE ULTIMATE
MUSIC STORE

CAN YOU AFFORD
TO SHOP ELSEWHERE?

SPECIALISTS IN:
SYNTHESISERS, KEYBOARDS, GUITARS, AMPLIFICATION, DRUMS, COMPUTERS, PERSONAL -MULTITRACK

- FREE DEL/VERY ANYWHERE IN THE UK MAINLAND -
THIS IS YOUR ORDER FORM: Tick the appropriate box or boxes and complete details at the bottom of the page.

CASIO

CT 701
£495.00 0

5 -octave programmable polyphonic keyboard -
16 different rhythms, 20 presets, 61 key, 8 notepoly

CASIO CT 202 £275.00 0
49 polyphonic voices
CASIO CT 403 £275.00 0
Auto chord, 15 rhythms, 25 voices

MT 40
£95.00 0

22 voices, auto chord, rhythms.

 . AA XXX XX MN %%XXX
MT 31
£69.00 0

22 voices

CASIO Chrome Stands £29.95 0
CASIO VL-I Microchip Orchestra £35.95 0

MORE MOOG!
MOOG ROGUE - 2 VCO monosynth £265.00 0

MINI BARGAINS!
WERSI Copycat £149 KORG SD 200 Echo £160

ROLAND 201 Space Echo £325
ROLAND 8000 Rhythm £325
MXR EFFECTS 25% OFFII

GUITARS
WAL BASS GUITARS
HANDMADE BRITISH INSTRUMENTS -
THE ULTIMATE STUDIO AND LIVE BASS
WAL CUSTOM BASS - LUXURY TIMBERS, D.I.,
TWIN PICK-UPS, PARAMETRIC ACTIVE EQ £575
WAL PRO I ACTIVE single pick-up £395
WAL PRO I ACTIVE fretless £395
WAL PRO JUNIOR passive, superb value £299

Schecter Guitars & Parts in stock
SCHECTER ORIGINAL JSA CUSTOM GUITAR £675
WESTONE GUITARS
Westone Paduak £122
Westone Thunder I f115
Westone Thunder I A f134
Westone Thunder II A £180
Westone Thunder III £249
Westone Thun I Bass £124
Westone Thun I A Bass f 139
Westone Thun II Bass £269

Gibson 335 Pro £625
Gibson LP Standard £495
Gibson LP Custom £595
Gibson LP De Luxe £440
Gibson Firebrand Paul £375
Fender Stratocasters £299
Fender Strat Trem £325
Fender the Strat £425
Fender Lead II £225

ROLAND
SHO9 monosynth £255 0
1 VCO, 1 VCF, 1 VCA
EG, MG.

TR606 - Drumatix
Rhythm Box £199 0
Unlike conventional rhythm
machines, this unit is
capable of memorising

any rhythm the user wishes to create.

9

CSQ 100
168 -note Digital
Sequencer £355 0

FREE STUDIO TIME
IN OUR LUXURIOUS 16 -TRACK STUDIO

SITUATED BENEATH THE BIGGEST
MUSIC STORE IN LONDON; WITH ITEMS

PURCHASED FROM THIS AD*
STUDIO TIME FROM f15 PER HOUR
SOUNDCRAFT - EMT - NEUMANN -

QUAD - TANNOY - AMPEX - BEYER -
SHURE - AKG EQUIPMENT -

BOOK NOM
'DOES NOT APPLY TO MAIL ORDER CUSTOMERS

KEYBOARD AMPLIFICATION
SOLTAN MAIN DEALERS
SOLTAN twin set rotary cab
ROLAND keyboard cube

£650 0
£245 0

CArgeiljael VALVE COMBO'S

COMBO OF THE MONTH
MICRO 50W SPLIT CHANNEL

REVERB COMBO £339
Free delivery UK mainland

Marshall 50W 2 x 12 combo £299
Marshall 50W 1 x 12 combo £259
Marshall 100W 4140 club combo £385
Marshall MV100 amplifier £259
Marshall MV50 amplifier £219
Marshall 4 x 12 cabinets from £1130

a) SELECT MODEL AND PAYMENT METHOD
b) TELEPHONE YOUR ORDER (ACCESS OR BARCLAYCARD)

OR FILL IN THE DETAILS BELOW:

I would like to pay by enclosed (please tick)
CHEQUE 0 P.O. 0 M.O. 0 CASH 0
I WISH TO PAY BY ACCESS CARD 0 OR BARCLAYCARD 0

My card No. is:

Signature

Name

Address E&MM/4/82

Tel No.

KORG MS10
Patchable Mono Synth
£245 0

KORG Delta - Strings/Polysynth £595 0
KORG MS20 - 2 VCO Mono £375 0
KORG Trident - Poly £1,895 0
KORG Polysh - new SH voice 32 memories £1,200 0
KORG Monopoly - new 4 voice £689 0
KORG CX3 - Hammond Organ £595 0
KORG Sigma - Preset Mono Synth variable £550 0

MOOG - MOOG - MOOG - MOOG
SOURCE - Programmable Mono Synth £750 0
OPUS 3 - Poly/Strings/Brass £650 0

/PPG WAVE 2
a 2000 Waveform
digitally controlled
polysynth £3,232 0

COMPUTER
SYNTHS

LINN LM12 - Drum Machine fP0A

TAMA ISWINGSTAR

PLUS

drums

RING 01-769 5681
FOR FANTOM ENQ.

5 DRUM KITS IN
CHOICE OF FINISH

f395.00
CYMBALS INCLUDED
CREDIT TERMS A

PLEASURE - JUST
SEND £35 DEPOSIT

APR 34.2%
Also main dealers for
Ludwug - Premier -

Rogers - Soner - Pearl

ORDER BY PHONE

FANTOMS - Britain's
Leading Dealer

10" tut shell £43
12" full shell £44
14" full shell £49
16" full shell £55

10" £32
£38

14" £44
16" £49

CUT OUT THE ORDER FORM AND SEND TO:

GIGSOUNDS LTD.,
86-88 MITCHAM LANE,
LONDON SW16
TEL: 01-769 7681
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BNSICALLY BIsSIC Part 12

The microcomputer is becoming an increasingly valuable music making instrument Graham Hall, B.Sc.
and we continue this regular series that teaches the fundamentals of BASIC.

BASIC Strings
A BASIC string is a sequence of one or more letters or symbols in any

combination, enclosed within quotation marks. It is treated as a single
collection of alphanumeric data which can be manipulated by means
of string functions and assigned to string variables. The use of string
variables, string assignment and string arrays has been described in
previous parts of 'BASICALLY BASIC'. To understand how the computer
represents alphanumeric data and can perform operations with
strings, we need to look at the ASCII code (American Standard Code for
Information Interchange).

ASCII Code
The ASCII code is a standard developed by the computer industry in

which each symbol used in BASIC is assigned a unique binary digit
pattern (bit pattern). When a symbol is typed on the keyboard, the
terminal converts it to its binary code. For example, if you type the letter
A on the keyboard, the terminal converts it to 01000001, which the
computer recognises as A. Table 1 lists the set of ASCII character
codes. The binary numbers have been converted to decimal numbers
to make the assignments easier to understand.

The ASCII code is used to determine alphabetic precedence when
alphanumeric data is compared with relational operators. This is
described in the next section.

String Operators
A relational operator is a symbol used to compare the value of one

variable or expression to another variable or expression within a BASIC
program. The use of relational operators to determine numeric
relationships has been described previously. Relational operators can
also be used to compare alphanumeric data. The comparison is made
in terms of the ASCII value of characters to establish alphabetical
sequence. Consider the following program:
10 LET A$ = "BAS"
20 LET B$ = "SIC"
30 I F A$ B$ THEN PRINT A$:GOTO 50
40 PRINT B$
50 END
Line 10 assigns the string BAS to the string variable called A$.
Line 20 assigns the string SIC to the string variable called B$.
Line 30 is a relational string expression. It compares string A$ with B$

to determine if A$ occurs first in alphabetic sequence. The comparison
is made character by character using the ASCII character code. In this
case the first letter of the string A$ is 'B' which precedes 'S', the first
letter of the string B$, in the ASCII table. Therefore string A$ precedes
B$ in alphabetic sequence so the condition is true and the string A$ is
printed on the terminal. If the first two characters are the same the
comparison proceeds to the second two characters, until a difference is
found. For example, if A$ was assigned to the string BAY and B$ was
assigned to the string BAT, the first character in each string match. The
next two characters also match. Finally the last character of the string
A$ is compared with the last character of the string B$. The ASCII code
of Y (89) is greater than the ASCII code of T (84), hence the result of the
comparison is false and line 40 prints the string B$ on the terminal.

Table 2 lists the string relational operators available in BASIC and
their meaning.
Note: it is not permissible to compare a numeric or integer expression
to a string expression using a relational operator. If this is attempted an
error message will be output by the computer.

String Functions
BASIC provides a set of string functions (similar to the math and

print functions described last month) to enable certain operations to be
performed on strings. The following descriptions are intended to be
general since the functions may perform differently for different
computer systems. You should refer to your systems Language
Reference Manual for a complete list of functions available in your
version of BASIC. The string function names ending with a dollar sign
($) return a string value whereas function names not ending with a
dollar sign return a numeric value.

ASCII Function
The ASCII function returns a numeric value that is the equivalent

ASCII code for the first character in the string given as the argument to
the function. The general format of the ASCII function is: ASC (string),
where string is either a string constant or a string variable. For example,
the command PRINT ASC ("P") will output 80, the decimal ASCII value
of the character P on the terminal. The following program uses the ASC
function with a string variable as an argument:
10 A$ = "BASICALLY"
20 PRINT ASC (A$)
30 END
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When the program is run the ASCII function returns the decimal ASCII
value of the first character in the string assigned to the string variable
A$, hence the decimal 66 will be output to the terminal.

CHR$ Function
The CHR$ (Character) function is the inverse of the ASCII function.

It returns a single character string having an ASCII value of the numeric
value specified as the argument to the function. The range of the ASCII
codes is 0 to 127. If the value specified to the CHR$ function is outside
this range it is treated as modulo 127. This means that 128 is treated as
0,129 as 1 and so on. A non -integer argument to the CHR$ function will
be truncated and the character returned will be that represented by the
truncated number.

The following program demonstrates the use of the CHR$ function
with different arguments.
10 PRINT CHR$ (70)
20 PRINT CHR$ (198)
30 PRINT CHR$ (10)
40 PRINT CHR$ (60.1)
50 END
RUN
F

F

Table 1. ASCII character code.
mr Table 2. String relational operators.

The output from the program is as shown.
Line 10 prints the character represented by the ASCII code 70 (an
upper-case F).
Line 20 specifies an argument of 198. This is treated as modulo 127
(198 - 128 = 70) which is the ASCII code for an upper-case F.
Line 30 outputs a line feed character on the terminal causing a blank
line of output. The decimal number specified as an argument to the
CHR$ function on line 40 is truncated to an integer. The truncated
number (60) represents the character. (Characters may be different
with your micro.)

The remaining BASIC string functions will be described in the next
BASICALLY BASIC'. E&MM

Operator Example
X$=Y$

X$< Y$

< =or= < X$< =Y$

X$> Y$

> =or=> X$>=Y$

<> X$<>Y$
== X$==Y$

Meaning
Strings X$ and Y$ are equivalent in
characters after removing trailing blanks
and nulls.
String X$ occurs before string Y$ in
alphabetical sequence.
String X$ is equivalent to or occurs before
Y$ in alphabetical sequence.
String X$ occurs after string Y$ in
alphabetical sequence.
String X$ is equivalent to or occurs after
Y$ in alphabetical sequence.
String X$ is not equal to string Y$
Strings X$ and Y$ are identical in
characters and length.

Decimal Character Meaning Decimal Character Decimal Character
000 NUL Null 043 + 086 V

001 S011 Start of heading 044 087 W

002 STX Start of text 045 - 088 X

003 ETX End of text 046 . 089 Y

004 EOT End of transmission 047 / 090 Z

005 ENQ Enquiry 048 0 091 [

006 ACK Acknowledge 049 1 092 \
007 BEL Bell 050 2 093 ]

008 BS Backspace 051 3 094 't
009 HT Horizontal tab 052 4 095 -
010 LF Line feed 053 5 096
011 VT Vertical tab 054 6 097 a

012 FF Form feed 055 7 098 b

013 CR Carriage return 056 8 099 c

014 SO Shift out 057 9 100 d

015 SI Shift in 058 101 e

016 DLE Data link escape 059 , 102 f

017 DC1 Device control 1 060 < 103 g
018 DC2 Device control 2 061 . 104 h

019 DC3 Device control 3 062 > 105 i

020 DC4 Device control 4 063 ? . 106 j

021 NAK Negative acknowledge 064 @ 107 k

022 SYN Synchronous idle 065 A 108 I

023 ETB End of transmission block 066 B 109 m

024 CAN Cancel 067 C 110 n

025 EM End of medium 068 D 111 o

026 SUB Substitute 069 E 112 p

027 ESC Escape 070 F 113 q

028 FS File separator 071 G 114 r

029 GS Group separator 072 H 115 s

030 RS Record separator 073 I 116 t

031 US Unit separator 074 J 117 u

032 SP Space or blank 075 K 118 v

033 Exclamation mark 076 L 119 w

034 077 M 120 x

035 Number, sign 078 N 121 y

036 079 0 122 z

037 080 P 123

038 081 Q 124

039 082 R 125 ,

040 083 S 126 -1,

041 084 T 127 DEL

042 085 U
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Customising Your Electric
Guitar
by Adrian Legg
Published by Kaye & Ward
Price £3.95

Adrian Legg's book is a welcome
home-grown addition to my
largely American guitar -book

collection, and lives up pretty accu-
rately, to its title. If you'd like to
overcome, as Adrian puts it, the
British tradition of "ignoring instruc-
tions until something goes wrong",

' then this book is for you. It is also
thankfully written by a human being -
some of those American guitar books
I mentioned just now seem to origi-
nate from either crazy collectors who
have never played a guitar in their
lives, or from writers keen on bom-
barding the reader with measure-
ments, serial numbers, response
graphs, construction plans - any-
thing but direct, sensible advice
based on experience. Mr. Legg seems
largely to reverse that trend, and
sums up his task in the very first
sentence of the book: "The idea of this
book is to pass on things I've found
out or experimented with on a 'try it
and see basis', partly in search for a
better sound for myself, and partly
merely out of curiosity."

The bulk of the book deals with
Legg's obsession with wiring con-
figurations - readers may remember
his contributions to E&MM on this
subject. There are in the Wiring
section of his book around 70 spidery
drawings, all insisting that wires are
wavy lines and not the usual straight
lines of traditional wiring diagrams.
Other sections of the book deal with
setting up your guitar - seven
thoughtful pages taking in action,
frets, the nut, and the setting of the
intonation. Glues and Finishes get a
brief few pages each, but enough to
explain basic types and techniques,
and then we're into the big Wiring
section.

A simple explanation of the work-
ings of basic pickups gets us un-
derway, and the author takes the
commendable course of declining to
suggest suitable brands, leaving this
decision where it belongs, with the
reader. Adrian discusses the actual
workings rather than the name on the
box, which is fine. The fact that
DiMarzio pops up'a lot in pictures and
captions can be put down either to the
fact that Legg is Guitar Technician for
Rose -Morris, who import DiMarzio
pickups, or to the sheer popularity of
this particular American replace-
ment pickup. To be fair, names like
Lawrence and Schecter turn up here
and there too.

And so we're guided through coil
taps, phase reversal, series/parallel
wiring, Strat and Tele wirings, push-
pull pots, powered effects units on
boards, status LEDs, on -site battery
recharging (the price of batteries
these days ... etc.), stereo wiring, and
Precision wiring, all with necessary

,
W5

brevity but helpful clarity. Along the
way, we see the Legg Special go
through all kinds of internal and
external upheaval with the aid of
photos taken at various stages in its
rather eventful life. There are also
plenty of pix of all manner of other
guitars undergoing or having under-
gone major surgery - not for the
squeamish. To close, a smaller sec-
tion deals with building a guitar from
spare parts, where Legg once again
opines that the most necessary com-
modity required by the budding do-it-
yourselfer is common sense. A short
glossary tells you things like the fact
that 'pot' is incorrect slang for vari-
able resistor, or that SPDT stands for
Single Pole Double Throw switch, and
there are also a couple of useful
photos within the glossary showing
you the sort of tools you might need in
your axe -smashing escapades.

The 64 -page book is a softback
with a pleasant page size just a little
smaller than E&MM's, and comes to
you for £3.95 which, I suppose, isn't
too bad (the price of books these
days... etc.). Derek Baxter's photos
are O.K. and reproduced reasonably
well. A small criticism of design - the
photo captions are a bit too close in
size to the body text, which can lead to
momentary confusion. But not to
worry - to the guitarist who fancies
some screwing and soldering,
Customising Your Electric Guitar,
while obviously a very personal view
into the guitar's innards, could make
things easier and more fun. Have a
look for yourself.
Tony Bacon

Sound Recording &
Reproduction
by Glyn Alkin
Focal Press
Price £12.00

Glyn Alkin has more than thirty
years of experience in Radio
and TV sound engineering at

the BBC, and, armed with such im-
pressive dedication to Auntie's cause,
he has produced a book which is
"designed to bridge the gap between
the professional recording engineer
and the enthusiastic amateur who
wishes to improve his techniques and
gain a better understanding of the
recording medium". I think it does
this admirably, taking the reader from
production techniques in different
recording (analogue and digital) and
acoustic environments through to the
variety of reproduction techniques
(audio, that is) around today.

The format is somewhat unusual,
in that each topic or subsection is
covered in two pages - the left with
headings and info, the right with
diagrams, drawings and data - but
this makes it an easy book to browse
through and still gain some sense of
direction along the tortuous path-

way of the recording chain.
My only real grips is with the price

of the book, which seems very expen-
sive for just 224 smallish, large -print
pages - and without a single glossy
photo for light relief. A paperback
version would certainly make greater
sense tothe 'amateur' readership that
it's aimed at.
David Ellis

Beginner's Guide to
Electronics
by Owen Bishop
Published by Newnes Technical
Books
Price £3.60

n producing a guide to any subject
an author is faced with a number
of problems. Where to begin, how

much depth should be included, how
far to go and so on. He strives to
achieve a balance between informa-
tion for the novice, sufficient depth
for the more enlightened - without
frightening of the novice - and
sufficient breadth for the more ad-
venturous. In this book the author has
achieved the correct balance with
commendable success and must be
congratulated.

Taking the reader gently by the
hand, the opening chapter presents
the intricacies of electric current in a
simple, yet precise manner. With
growing confidence and understand-
ing one proceeds smoothly through
direct and alternating current at the
end of which a thirst for further
knowledge has grown. Are semicon-

ductors and optoelectronics a

mystery to you? Don't worry; chapters
3 and 4 will bring an element of
clarity. What about integrated
circuits? One cannot turn round these
days without stumbling over them
and to these ends chapter 5 provides
enlightment.

Having introduced the building
blocks of electronics, the second half
of the book proceeds to put them to
good use. Basic switching circuits
and amplifiers are amply covered.
Test instruments, so essential to the
constructor, are described.

With computers forming such an
important part of our everyday lives, a
large chapter is devoted to Computer
Electronics. The mysteries of binary
logic are unravelled, and simple
gating is explained together with
computing systems. Various types of
storage are introduced with the
chapter concluded by a brief survey
of various computer languages.

Brief coverage is given to the
essentials of microwaves and medi-
cal electronics and the book is
completed with chapters on radio and
TV, recording and industrial elec-
tronics.

In general an extremely well pre-
sented publication full of interesting
and informative data, written in a

manner that is acceptable to both the
novice and the more established
amateur. It is amply illustrated with
the mathematical content kept to an
absolute minimum. A book I un-
reservedly recommend and one that
already occupies my bookshelf.
Anthony M. Ball

Paul McCartney and Wings
Rockshow
Running time 102 minutes
TVB 90 0334 2

uite why MPL Communications
waited six years to produce this
tribute to the now defunct

Win s escapes me, but this sample
from their famous 1976 World Tour is
a memorable concert from the King
Dome in Seattle Washington. 67,000
fans witnessed 15,000 watts of
pleasure heightened by spectacular
and innovative use of holograms.

The 'Wings Over America' triple
album contains all of the set which is
slick and varied. 'Jet', 'Live and Let
Die' and 'Silly Love Songs' poured out,
mixed with 'Venus and Mars' tracks
such as 'Medicine Jar'. All ably
supported by a powerful, five strong,
horn section built around the tenor
playing of session man Howiy Casey.
Denny Laine (who has since formed
his own band) powers through 'Go
Now' and the visual appeal provided
by an acoustic guitar interlude with
Mr and Mrs McCartney would take a
lot of beating.

Joe English's drums drive along
the band and the frequent instru-
mental breaks by the late Jimmy

McCulloch's screaming guitar are
certainly progressive, even for the
middle seventies.

The sound quality is surprisingly
good considering the size of the
stadium and the difficulty in getting
an acceptable balance. In fact, a few
numbers benefit from the visual and
aural combination that video offers -
notably 'Live and Let Die'.

Visually, Wings were a most
appealing band and when Paul sang
the ex -Beatles song 'Yesterday',
67,001 people (the extra being me)
smiled with pleasure. Lighting was
very effective and it seems that ELO
were not the first to experiment with
lasers.

My personal interest in the music
of Wings meant that I knew all the
songs and was prepared to sit through
an hour and forty-two minutes of
constant music without any inter-
views, back -room shots or light-
hearted comments from Mr McCart-
ney. The whole thing was therefore
rather impersonal and it is debatable
whether anyone should buy the video
in preference to the albums, because
of the mono reproduction.

I also remember seeing quite a
few clips on the television in a 'Wings
Over America' compilation some
years ago.

Hence the video is a late and
rather fleeting look at a band who now
only exist on record. It is worthwhile
for the genuine fan, but anyone with
little knowledge of the band's reper-
toire should seriously consider be-
coming acquainted with all the
material available on record.
Neil Johnson



Electronic CHORD COMPUTER

09.95 P&P

Teach yourself chords
and scales-

Quickly and simply
The Prelude chord and scale tutor opens

up the secrets of keyboard playing. Instantly.
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/VA<NC \DIES
This new workshop series goes right back to the basics of reading music. Its direct approach is aimed at all our readers
who have not had the chance to get to grips with music notation.

If you follow my articles in their
logical sequence of musical step-
ping stones, they should help to

clear many of the misunderstandings
you may have had regarding 'Music
Theory'. The difficulties that many have
with this subject should be slowly
disappearing if you can understand my
simple interpretation of the established
rules of music.

The Major Scale formation in last
month's article formed the basis for
understanding "Key Signatures". This
is not their sole purpose as I will be
usingthe Major Scales again this month
for forming left hand chords.

The melody notes on the treble stave
have to appear on the manuscript but
musicians have a choice for reading the
accompanying left hand chords, which
can be shown as notes written upon the
bass stave or as "Chord Symbols"
normally written above the treble stave.

To read the traditional bass stave
notation, the names of the lines and
spaces must be identified (which can
initially be confusing as they occur in a
different position from the treble stave),
but this has to be achieved to reproduce
the musical arrangement exactly as it is
written.

A left hand chord is written as a
group of notes on the bass stave (see
Figure 1). The individual note repre-
sents a pedal note when playing an
electronic organ or similar instrument
such as a synthesiser with a bass
pedalboard.

One problem arising here can be
that the name of the chord is seldom
known and the manuscript is followed
"to the dot" is an almost mechanical
fashion, which does not stimulate
musicians into learning how to develop
their own musical interpretation, and
they will rely upon being shown the
accompaniment as notes on the bass
stave.

Being a music teacher for a number
of years, I have tried to analyse how a
player reads and interprets the bass
stave on to the keyboard. There seems
to be no hard and fast rules, but here
are some of the replies I have had when
asking this question.

A left hand chord on the bass stave
can be identified by:
1) Naming each individual note and
mentally grouping them together into
the chord. 2) Taking each group of
notes as a whole and recognising the
pattern on the bass stave, without
giving each note a name. 3) By forming
and recognising a hand and finger
shape on the keyboard. No prizes
awarded for instantly replying, "We are
32
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Figure 1.

not supposed to be looking at the
keyboard as we play". Can I suggest a
self-analysis exercise for my readers?
I would be pleased to receive your views
on this subject.

Most music teachers use the tradi-
tional two or three stave method for
pupils taking exams in grades of music,
but have also extended this form of
teaching to include the home musician
playing for pleasure.

The chord symbol, written above a
single treble stave, is shorthand for
writing the name of a left hand chord
and requires the player to identify the
group of notes which make up the
chord. The single stave method is used
by many keyboard players for instant
sight reading, as the eyes do not have to
accommodate so much information at
one time. The chord symbols, when

used to their fullest extent, convey to
the player not only a left hand chord and
bass pedal note but also chord progres-
sions, counter melody and harmony
without having to continuously read a
bass stave.

Another point in favour of an
arranger using chord symbols and a
single treble stave is that the manu-
script can be condensed to avoid
unnecessary turning over of the pages.

In the past there has been unneces-
sary controversy about using chord
symbols instead of the traditional bass
stave, perhaps their full worth was not
appreciated, or was not recognised in
the world of music.

The origination of left hand chords is
seldom explained; in other words,
where do the chords come from in the
first place? Chords are formed upon

MAJOR
SIXTH
SEVENTH
MINOR
MINOR SIXTH
MINOR SEVENTH

1 - 3 - 5 Notes of the major scale
1 - 3 - 5 6 Added 6th note of the major scale
1 - 3 - 5 - 71, Added 7i, note - tone below the 8th note
1 - 36 - 5 Flattened 3rd note of the major chord
1 - 31, - 5 6 Flattened 3rd note of the sixth chord
1 - 36 - 5 - 76 Flattened 3rd note of the seventh chord

Figure 2.

II II IGIAIB clip!. IGII 11 111

CHORD SYMBOL

'G' (Major)
'G6' (Sixth)
'G7' (Seventh)
'Gm' (Minor)
' Grn6' (Minor Sixth)
' Grn7 ' (Minor Seventh)

1 2 3 4 5 6 7 8 Note No. of the 'G' Major Scale.

G

G
G
G
G
G

B
B
B

Bb
Bb
Bb

D
D E
D F
D
D E
D F

6

- 3b

3b - 5 6

- 3k, -

7b

Figure 3.
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PART 4 Forming Left
Hand Chords.

Brenda Hayward

specific notes of the major scales, and
once the major chord, or triad, is
formed upon the ROOT NOTE (1st note)
- 3rd note - 5th note of a major scale,
any type of chord can be built upon it
using a very simple method of chord
structure based upon note numbers of
the major scales (see Figure 2).

Find the chord of "G" major (G - B -
D) and add the 6th note of "E" (G -B -D
E) to play the "G" sixth chord "G6".
Substitute the 76 note of "F" forthe note
of "E" to play the "G" seventh chord
"G7" (G - B - D - F). The "G" minor, "G"
minor sixth and "G" minor seventh
chords are created by "flattening" the
3rd note of "B" to "Bb" in each chord
(see Figure 3).

Any left hand chord formed upon
the 1st note, or root note of a major
scale, is said to be in its "root position".
The "7b" note in the seventh and minor
seventh chords is the normal seventh
note of the major scale, flattened by a
semitone.

To read the chord symbols, its
"Letter Name" will indicate a major
chord, i.e. "C" for "C" major. Instruc-
tions to adapt the major chord appear
after the letter name, i.e. "Cm", the
small letter "m" means "minor", turn
the major chord into a minor chord.
Numbers following the letter name are
simply note numbers of the major scale
added to the major chord. Figure 3
shows how to interpret the chord
symbols correctly.

The chord structure can now be
used for left hand chord formation from
every major scale. Experiment by
writing the note names of the "E
major scale; Et) F G C D Eb,
illustrated in February's article, and
using exactly the same note numbers
as in the above chord structure from the
major chord upon the ROOT NOTE (1st
note) - 3rd note - 5th note of the "E
major scale (E -G - BO. Now continue
to form all the other chords upon it.

When a group of notes which make
up a chord are moved to a different
position on the manual, it is said to be
an "Octave" movement. For example,
the "G" major chord, G - B - D, can be
played in three different positions on
the keyboard (see Figure 4). When
illustrating the left hand chord posi-
tions in my teaching books they are
always shown on a full manual for
correct playing position. When a chord
is shown on only a small part of the
keyboard, confusion can arise because
most chords can be played in any of
three positions, as illustrated in
Figure 4.

A CHORD INVERSION is created

IIIB 11 111B II 11I II III
2 3

Figure 4.

C F G7 C

r r

"C" chord 2nd inversion
"F" chord 1st inversion
"G7" chord root position
"C" chord 2nd inversion

r
G - - C - E Hold the "C" note

A - C - - F Hold the "F" note
G - B - D - F Hold the "G" note
G - - C - E

I

Figure 5.

when one note in the chord moves its
position at a time, as against the whole
chord octave movement. While one
note moves its position, the other notes
of the chord remain unchanged.

A three note chord such as "G"
major can be played in two inversions.

For smooth chord changing in a four
bar sequence, as in Figure 5, the "C"
major chord is played in its 2nd
inversion, to be positioned near to the
chord of "F" major in its 1st inversion
and the chord of "G7" in its root
position. The following five steps will
achieve this:

"G" major G - B - D 7 1) Play the 2nd inversion of the "C"
1st inversion B - D - - G major chord and hold the "C" note.
2nd inversion D - - G 2) Move the "G" note to the "A" note with

The root note of "G" will move its
position from the extreme left of the
major chord to the extreme right of the
1st inversion, while the notes of "B" and
"D" remain unmoved. The note of "B"
on the extreme left of the 1st inversion
will move to the extreme right of the 2nd
inversion while the notes of "D" and "G"
remain unmoved.

The "C" major chord of C -E -G (root
position) becomes E - G - - C in its 1st
inversion and G - - C - E in its 2nd
inversion.

The "F" major chord of F -A -C (root
position) becomes A - C - - F in its 1st
inversion and C - - F - A in its 2nd
inversion.

A seventh chord such as "G7", being
a four note chord can have three
inversions. Root position, formed upon
the root note, G - B - D - F; 1st inversion
B - D - F G; 2nd inversion D -F G - B; 3rd
inversion F G - B - D. The extreme left
hand note in each ascending inversion
moved its position to become the
extreme right hand note of the next
inversion. In descending chord inver-
sions, the extreme right hand note
moves its position to become the
extreme left hand note of the next
inversion.

Chord inversions will enable chords
to be moved into the correct playing
position on the keyboard to create
smooth left hand chord changing. It
may then be possible to hold on to and
pivot on one note if it is common to two
chords in a sequence. On the elec-
tronic organ it is possible to play all the
left hand chords with the exception of
thirteenths, between the octave "F" to
"F" either side of middle "C" on the
lower manual.

the little finger.
3) Move the "E" note to the "F" note to
play the "F" chord: A - C - - F.
4) Hold the upper "F" note, move the
notes of "C" to "B" and "A" to "G". Add
the note of "D" and you should be
playing the "G7" chord.
5) Hold the note of "G", release the "B"
note. Move the "D" note to "C" and the
"F" note to "E" to play the "C" major
chord again.

To play a single stave arrangement
with chord symbols, each chord is held
until a chord change is indicated by a
new chord symbol. In Figure 5, each
chord is held (sustained) for the time
value of one bar.

When playing an instrument with a
bass pedalboard, the chord symbol
represents the name of the pedal note
to play with each chord: "C" chord -
"C" pedal, "F" chord - "F" pedal, "G7"
chord - "G" pedal, etc.

The letters "N.C." are an abbrevia-
tion for "NO CHORD" and are written in
place of the chord symbol when you
should not play a chord or a bass pedal
note, even though you may be playing a
melody.

Next month I will be continuing with
the formation of advanced left hand
chords: ninths, major ninths, eleventh
and thirteenths, and illustrating simple
transposition from one major key to
another.

MEMO -Try to avoid looking down at
the keyboard as you play. Find the notes
by feeling for their position instead of
looking for them, as you cannot read the
music and look at the keyboard at the
same time without losing your place on
the manuscript. E&MM
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ELECTROW1USIC
ENGINEER
Here's a comprehensive guide to mains, audio and speaker
cables prepared by Ben Duncan

Awell practised rigger tidying up after
a major concert appears to take cables
for granted when he neatly coils half a

dozen leads with nothing more than a little
wriggle in the wrist. Apart from such an
apparent surface manifestation of attune-
ment to cables, a good rigger also develops
an instinctive awareness of cables which are
damaged or suspect; an intuitive sense aris-
ing from prolonged - and often painful -
practical experience. And for many musi-
cians, 'painful practical experience' most
aptly sums up the boringly iterative misbe-
haviour of leads and cables. Of course, badly
wired, sub -standard connectors are fre-
quently legitimate scapegoats in these cir-
cumstances. Nevertheless, the hassle -free
application of cables in a live performance
environment has its share of pitfalls too.

Covering materials
The cheapest and commonest mains

cables make use of PVC or similar thermo-
plastic sheaths. Their prime shortcoming is
a tendency to succumb to abrasion, defor-
mation and outright damage from a host of
live performance perils, including ipadly
aimed soldering irons, well -aimed glass'
fragments, stampedes of steel-cloven.faot-
wear, antisocial door hinges, flightcases
being dragged across, the, stage (sans
wheels), and even the generods weight of an
artic's rear axle!

Humour aside, it's sobering to recal4 that
the casually abused PVC is often the sole
material keeping sweaty palms away from
Britain's uniquely lethal 240 volt juice. To
recognise PVC's susceptibility to damage,
and accordingly, to check PVC mains cables
regularly is a sensible way to avoid abrupt
power failures and fires, quite apart from
electrocution. The potentially onerous task
of inspection can conveniently become a
part of the cable coiling routine, particularly
if you run your fingers along the cable as you
coil it up, feeling for serious lesions.

PVC's other antisocial habit is its misbe-
haviour in the face of temperature extremes.
Below 0°C, it hardens and can become
surprisingly brittle. Of course, audiences
aren't renowned for attending gigs played in
the arctic wastes of North Yorkshire, but
apart from Icelandic concept albums, when-
ever cables are transported in freezing
trucks, whether Al northbound or on other
cryogenic superslabs across the European
and North American continents, frozen PVC
is a distinct possibility.

In such extreme circumstances, allow
warm air to restitute your leads before trying
to unravel them.

At the opposite extreme, PVC becomes
'soggy' and easily melts outright when cables
are thoughtlessly strung in front of heaters
and stage lights. So for live performance
rigging, it's wise to regard all vents, louvres
and lamps as potential sources of surrepti-
tious incineration, and steer cables well
clear of them!
34

From a less spectacular viewpoint, PVC's
predisposition to soften at high tempera-

. tures is a great aid to tidy and predictable
coiling: by holding a PVC lead in front of a
heater, or dunking it in hot water, it can be
readil& softened, coiled neatly into a con-
venient radius and then left to cool off, cold
water being used to speed the process. The
result is a 'trained' cable which will fall
naturally into a coil without the need for
bulky; expensive and impractical restraining
devices such as drums.

Rubber is the principal up-market alter-
native sheathing material. It's relatively im-
mune to temperature extremes and physical
damage, so even if the expense of rubber
forbids universal application, it's recom-
mended for key mains extension leads. In
comparison to PVC, rubber cables aren't so
easily trained, the cable's natural radius
being inherently determined by the length of
time it's spent in a particular configuration.
For new cables, this radius is frequently that
of the manufacturer's drum, and the only
foolproof means of training such a lead into a
conveniently sized radius is to coil it into the
desired form with brute force, using hefty
tiewraps for restraint! The corsetted cable
should then be left in a warm atmosphere for
as long as possible. Of course, this situation
is one of swings and roundabouts, and whilst
initially stroppy, rubber cables rarely 'forget'
once trained, unlike PVC, which requires
frequent retraining.

Safety
As regards safety, cables complying with

BS6500 meet the U.K.'s extremely rigorous
electrical safety standards, and in practice,
the vast majority of cables available from
reputable suppliers in the U.K. are BS6500
approved. West European mains cables are
mercifully standardised (or harmonised, in
the unwitting advertising jargon of the very
un-musical standards authorities!), thus
nominal equivalents are intrinsically safe.
However, USA mains practice is definitely
not practicable in Britain, and American

mains leads are best regarded as being
potentially lethal. The same attitude should
prevail in connection with oriental equip-
ment, although to be fair, Japanese (Cf.
Taiwan, etc) standards can be very good.
Even if American or Oriental equipment is
powered from an isolated 110 volt supply, a
significant fire hazard can still exist. Replac-
ing unsheathed skimpy 2 core leads with
decently sheathed 3 core cables, together
with competent line fusing and earthing of
the equipment chassis is recommended in
no uncertain terms.

Aside from leads falling out of shoddily
wired mains connectors, experience sug-
gests that the most common and certainly
the most obnoxious olfactory faux pas of DIY
stage power distribution is the aroma of the
'ignited drum'. This dramatic event arises
from a misapprehension of cable current
ratings. All cables exhibit resistance, and
albeit small, it's sufficient to cause a slight
temperature rise at the rated current. In-
deed, we can regard any mains cable as a
flexible electric element, with a tendency to
dissipate between 1 and 50 watts. Generally,
cables are rated for operation in 'free air',
which implies an ability to dissipate this heat
freely. But the danger of a catastrophic
increase in temperature comes not so much
by merely restricting air circulation (e.g., by
taping cables onto a stage), but rather by
bunching a number of cables - or lengths of
cable - each radiating a small amount of
heat, into a confined space. In this case, the
rated current (viz: the amount of current a
cable can handle before the insulation or
conductors become hot enough to cause
mutual damage or give rise to a fire hazard)
falls dramatically, typically by an order of
magnitude or more. Thus attempting to pass
13 amps - or even 5 amps - through the
tightly coiled 13 amp cable on a drum can all
too easily lead to unscheduled visits by fire
appliances! The golden rule, then, is to
unravel every inch of mains extension cable,
regardless of the length you require or the
degree to which the cable's current capacity
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exceeds the power consumption of your
gear. Then spread out the surplus length; to
leave it in a tightly packed coil is only
marginally less dangerous than leaving it on
the drum.

Although the discussion above isn't en-
couraging, the wealth of 'not quite long
enough' mains leads suggests a somewhat
contradictory rule, at least as regards equip-
ment cables. All mains leads should be
made 50% longer than you think they need to
be. Certainly, the 11/2 metre cables supplied
as standard on many items of equipment are
frustratingly short in real life (though they do
save the manufacturer 30p), and a much
more practical standard length is 3 metres.
Of course, the frustrations of improper
length can be largely avoided if you make
extensive use of pluggable mains leads (e.g.,
with Euroconnectors) and maintain a stock
of varying lengths.

Audio Cables
As with mains cables, the basic choice of

sheathing is between PVC and rubber, the
latter being much the best choice for the
rigours of microphone and stage connec-
tions, whilst PVC is fine for more sedentary
occupations behind speaker stacks, be-
tween PA amplifiers and in 'outboard' equip-
ment looms. However, whilst the ruggedness
of mains leads in terms of the basic 'meati-
ness' of the cable cross-section is governed
primarily by the current rating (i.e., a 20 amp
cable is tougher than one rated at 2 amps,
PVC or rubber sheath regardless) for audio
cables, 'meatiness' and the integrity of the
screening obviously have no such govern.
ing factor. Instead, these cables can be
loosely classified as 'external' and 'equip-
ment' types. External cables can be identi-
fied by their thick sheathing, often with
supporting cords, numerous conductor
strands and braided (i.e., woven) or foil
screening, (see Table 1). Needless to say,
construction of this calibre is the sine qua
non for all external connections in sound
equipment. Lamentably, run-of-the-mill
music shops frequently offer only dainty
equipment style cable, which whilst okay in
its own right, is intended solely to lead an
abuse -free life inside an equipment en-
closure. Small wonder so many DIY micro-
phone extensions and patch leads come to
grief!

Audio cables broadly feature 3 styles of
screening. Lapped screens (i.e., parallel
wires wrapped around the central conduc-
t6r(s) in a spiral) are prone to physical
damage and degradation of their shielding
abilities through flexing, hence they are
usually restricted to equipment cables. The
poor shielding properties of the lap screen is
readily demonstrated by laying a lap
screened guitar lead close to a mains cable.
Hum! The braided screen is altogether a
virtuous beast, being better suited to the
perils of severe flexing and crushing, whilst
its excellent shielding properties are reflec-
ted by the universal application of braided
screens in radio equipment.

At the same time, the inherent efficiency
of braiding has led less than scrupulous
manufacturers to skimp the density of
braiding hoping that nobody notices the
difference in performance! The moral here is
to resolutely inspect braiding prior to pur-
chase and to demand cables with thickly
woven screens whenever efficient shielding
and physical strength are called for: a satis-
factory braid will completely obscure the
inner conductors.

An altogether different animal is the foil -
screened cable, epitomised by the name
'Belden'. Here, the centre conductors are
wrapped in an all -embracing shield of alu-

minium foil, an idea which makes other
methods of screening look rather silly; that
is, until we laconically consider the diffi-
culties of reliably terminating the laughably
delicate and hard -to -solder foil. This minor
shortcoming of the foil concept is circum-
vented by sandwiching a bare wire, known in
American terminology as the 'drain', be-
tween the foil and the insulation of the inner
cores. Although it's not soldered to the foil,
the drain wire makes a good connection by
virtue of being pressed against it through-
out the length of the cable. And at each end,
the drain wire provides a means of ter-
mination that's not only workable, but in-
deed, easier than the task of combing and
twisting a braid screen.

Although it's not as hardy as braided
cable, particularly under sufferance of
severe kinking, the superlative shielding of
the foil screen renders it the ideal choice for
long cables carrying low level signals, where
the potential for severe RFI (Radio Fre-

Figure 1. Sample of Belden equipment cable
with foil screen.

quency Interference) is especially great. In a
word, multicores! Foil screened cables of the
equipment variety are also widely used en
masse in racks for patching purposes,
essentially because they're quick and and
easy to wire up and they exhibit a natural
springiness which can give rise to well
behaved looms. They are also a natural
choice in studios where the avoidance of
spurious interference from Radio Moscow or
Kid Jensen is rather more important than
ultimate durability!

Similar in concept are cables with con-
ductive plastic screens, e.g., Filotex or Turn-
key's 6527. These are considerably more
rugged in terms of damage through flexure,
but they are still essentially for equipment
rather than external cables, so for stage use,
they're best reserved for situations where
their excellent screening properties will be
most appreciated, microphone cables being
a good candidate.

Whether braided or foil screened, slop-
pily terminated screens frequently become
self-defeating by enthusiastically shorting
out live conductors. Serving or booting the
exposed shielding with an expandable rub-
ber sleeve (or binding sleeve) is thus a great
aid to reliable termination, and the special
sleeve expansion tool, colloquially known as
'honeymoon pliers' is an invaluable aid to
craftsmanship when making up leads.

Being available in a variety of exotic
colours, binding sleeves placed just above
the connector are also an excellent aid to

Specification
Overall Diameter
Screen Construction
Sheath Thickness
Centre conductors

Screen

External Cable
6.5mm
70 x 0.1mm Braided wires
1.2mm
Each 16 x 0.2mm strands

Cotton

Typical external cable

Equipment Cable
3.1mm
28 x 0.1mm lapped wires
0.5mm
7 x 0.2mm strands

Screen

Typical equipment cable

Table 1. Typical external and equipment cable specifications.

Order Code or Reference

Maplin XR0113/2C

Maplin XR03D/4E/5F

Maplin XR09K/10L/11M

RS Components 377-906

RS Components 378-101

Maplin XR60Q

Maplin XR16S/18U/08J
Maplin XR15R/2OW

*(Various) RG 58/CU

Notes (All cables PVC unless otherwise specified)

Light duty mains for equipment and instrument connection,
not rugged enough for stage use.
General purpose mains cable for equipment or instrument
connection, also suitable for speaker connections.

Medium duty cable for mains power distribution, also as a
speaker cable.

Medium duty rubber cable for mains distribution.
Two core 0.75mm2 PVC cable for general purpose speaker
connections.
High current speaker cable, sheath not rugged enough for
stage use.

General purpose braid -screened cable for external leads.

Light duty lap -screened cable for internal (equipment)
wiring looms.

Military spec. RF coaxial braid -screened cable having low
capacitance and being rugged - makes good guitar leads,
where curly leads are disliked.

Future Film Developments/Belden/ 2 core foil screened cable for equipment racks and internal
West Penn: "M01" looms.

Future Film Developments "HDX" 2 core heavy-duty rubber -sheathed braid -screened cable
for stage use.

Turnkey "6527" 2 core conductive -plastic screened cable for equipment
racks and internal looms.

*This cable is universally available under this US MIL -SPEC reference, but beware of low grade copies
arising from the CB Market.

Table 2. Cables for stage use.
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Electro-Music Engineer

lead identification, being much more dur-
able than taped mnemonics. Another gar-
nishing which aids discrimination is to use a
variety of sheathing colours (although this
scheme is obviously less applicable if rubber
cables are in use), typically black for mains,
grey for mic. and line level leads, and orange
for speaker connections. Going to even more
zealous lengths, screened cables are avail-
able in a gamut of colours, and clearly this
can make complex multimic or patching
setups much easier to trace and check. As a
means of cable identification, it's prone to
errors arising from colour blindness, how-
ever. Thus it's inadvisable to adopt such a
scheme where mistaken colours might have
serious consequences.

Speaker leads
The general rule here is 'stout and short',

and if you use male and female XLR plugs at
each end of your leads, then it's easy to
lengthen one that's too short. Thus generous
lengths serve no purpose. Placing an ampli-
fier rack equidistant from the speakers of a
large stack implies cable lengths of 6 to 15
feet, and in this case, conductor cross -
sections in the range of 1.25mm2to 2.5mm2
(13 to 20 amps) are suitable per driver. Two
core sheathed cables of these dimensions
aren't readily available, but of course, 3 core
mains cables can be used, the earth con-
ductor being either chopped off or wired in
parallel with one of the other cores. Alter-
natively, where Power Bridged and single
ended (conventional) amplifiers are in
simultaneous use, the third core can serve
as a foolproof connection for the bridged
outputs only, in conjunction with 3 pin XLR's,
whilst maintaining speaker leads which are
universally applicable.

Electronics & Music Maker is the
first monthly publication to pro-
duce its own cassettes that will
provide a unique aural comple-
ment to the magazine. Produced
in our own recording studio,
these C60 cassettes will allow
you to hear the sound of instru-
ments and electro-musical
effects in our features and
reviews.
Demo Cassette No. 1 (March/
April issues) contains:
1. Matinee Organ. 2. Yamaha SK20
Synthesiser. 3. Guide to Electronic
Music Techniques. 4. Sharp MZ-80K
music/sOund effects. 5. Warren Cann
plays Syntom Drum Synthesiser pro-
ject. 6. Paia 8700 Computer music. 7.
Frankfurt Music Fair.
Demo Cassette No. 2 (May/June
issues) contains:
.1. Tim Souster. 2. Adrian Wagner
plays Wasp & Spider. 3. Lowrey MX -1
Organ. 4. Apple Music System. 5.
E&MM Word Synthesiser. 6. Fairlight
Computer Musical Instrument. 7.
Sharp Composer program. 8. Yamaha
PS20 keyboard. 9. Vero musical
projects. 10. David Vorhaus LP"White
Noise" excerpt.
Demo Cassette No. 3 (July/
August issues) contains:
1. PPG Wave 2 Synthesiser. 2. Syn-

For treble drivers, the concept of elec-
trical damping has little significance and
cables with 0.75mm2 (6 amp) conductors
are ideal for lone units. However, treble
horns are frequently mounted in arrays, up
to 500 watts, their total impedance being
circa 2 to 4 ohms, and in this case, peak
currents of around 20 amps will be attained,
calling for 2.5mm2 cable. In the bass and
midrange, peak currents in kilowatt arrays
quickly become astronomic (e.g., 112 amps
for 5kW driving 4 ohm units), and without
exception, drivers should be wired to ampli-
fiers individually, or at worst, in pairs.

In small sound systems, boasting one
lonely amplifier, running a long lead across
the stage is naturally unavoidable, but it is
possible to improve upon the habitual and
stingy bell wire! If there's a lack of cash, the
essential requirement here is something
tough, with a rugged sheath, rather than to
concentrate on thick and expensive copper,
which governs power loss and definition in
the bass. It's easy to show by calculation that
X metres of nasty cable reduces the power
available at the speaker by 30%, for in-
stance, but in terms of perceived loudness,
the loss in long cables is often insignifi-
cant, and it's arguably more important to
seek a heavily sheathed cable, even if it has
relatively thin conductors, rather than suc-
cumb to a sudden absence of music from
one speaker.

Ominous Facets of the
System

In broad terms, rock music and the
reliable creation and transmission of that
music are basic incompatibles, because
musical creativity and the corresponding
physical requirement - equipment versa-
tility - imply diversifying tendencies and a

corresponding lack of reliability. The ulti-
mate sense of this paradigm is for con-
nectors and cables to be either reliable, and
useless, because they are inflexible, or
versatile and flexible, yet unreliable, though
in practice, the options are less clear cut. For
instance, we can use a multipin connector to
reduce the time taken to plug in dozens of
leads, but flexibility vanishes and the relia-
bility of all the connections is gambled on
one expensive multipin connector, wherein
any single failure may spell total failure. The
alternative is to accept lots of leads which
continually fall apart, but at least the
arrangement is flexible and a spare lead can
usually be found to take the place of a bad
one. In comparison, with the multi -
pin approach, total failure here is improb-
able, because it calls for multiple failures in
temporal synchronisation; but partial failure
is endemic. Discrete cables are also a less
reliable means of connection purely in
respect of confusing channels 6 with 9, ad
nauseam...In other words, flexible, crea-
tive systems are particularly open to human
error.

Clearly, neither approach is wholly satis-
factory, though each has benefits, and
wherever the cost can be justified, the
dilemma can be waylaid by using multiple
XLRs in parallel with a multipin connector,
an approach exemplified on the rear panels
of the best mixing desks. Such a system is
also a workable way to frustrate the ubi-
quitous law of Murphy, unless you forget to
bring your XLR patching leads, whereupon
you can be sure the multicore connector will
promptly disintegrate! From another view-
point, providing it doesn't compromise flexi-
bility or performance, reliability is enhanced
by arranging your sound equipment to use
the bare minimum of leads and connec-
tors. E&MM

ELECTRONICS & MUSIC MAKER
DEMONSTRATION CASSETTES

wave project. 3. Wersi Pianostar
played by Hady Wolff. 4. Alphadac 16
music. 5. Atari 400/800 music. 6.
Duncan Mackay. 7. Hexadrum pro-
ject. 8. MTU music. 9. Casio VL-Tone.
10. Irmin Schmidt's Toy Planet LP
extracts.
Demo Cassette No. 4 (Sept./
Oct./Nov. issues) contains:
1. Linn Drum Computer. 2. E&MM:
Harmony Generator project. 3. City
University music. 4. Casio MT -30. 5.
Roland instruments: Jupiter 8,
TR808, MC -4, & GR300. 6. Steve
Howell piece. 7. 'Ecstasy' LP by Georg
Deuter excerpt.
Demo Cassette No. 5 (Dec./Jan.
issues) contains:
1. Teisco SX-400 Synth. 2. Poly ZX81
music. 3. Study Music 1: Synth back-
ing for you to play solo of Dec. '1984'
Rick Wakeman music. 4. Casiotone
701. 5. Yamaha CS70M. 6. Roland
CR8000. 7. E&MM Synclock project.
8. Study Music 2: 'Exit' music from
Jan. issue minustheme for you to solo
with. 9. Alpha Syntauri Computer
pieces. 10. Elka X-50 Organ. 11.
Soundchaser. 12. Ian Boddy music.
13. Richard Mitchell's electronic
music for film.

Demo Cassette No. 6 (February/
March 1982 issues) contains:
1. Yamaha GS1 played by Dave
Bristow. 2. Korg Trident Polysynth. 3.
Roland Drumatix sounds. 4. Study
Music 3: Ike Isaacs performs his
'After Hours' music in, Feb. issue. 5.
Firstman Sequencer. 6. Wersi Comet
played by Mark Shakespeare. 7. Se-
quential Circuits Pro -One Synth. 8.

Study Music 4: Kraftwerk's 'Computer
World' sample backing music to play
solo with. 9. Home Electro-Musicians:
Johnny Demestos, Gerry Taylor. 10.
Digital Delay Line Effects Project. 11.,
Percussion Sound Generator Project.'
12. E&MM Spectrum Synth sounds.

Orders received before
April 1st will be at last

month's prices

Please allow 28 days for delivery

rnE&MM Cassettes Dept., Maplin Publications, 282 London
Westcliff-on-Sea, Essex SSO 7JG

Please send me the following Demonst ation Cassettes:
(Price quoted inc. VAT and p&p.) Overseas add 19p per cassette.

I

Road,

Cassette No. Quantity Price Total

Demo Cassette 1 for March/April issues £2.45

Demo Cassette2 for May/June issues ' £2.45

Demo Cassette3 for July/August issues £2.45

DemoCassette4 for Sept/Oct/Nov issues £2.45

Demo Cassette 5 for Dec/Jan 1982 issues £2.45
Demo Cassette 6 for Feb/Mar 1982 issues , £2.45

£

I enclose a cheque/postal order payable to: Electronics & Music Maker
PLEASE PRINT
Name

Address

E&MM/ 4 82j
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* Select model and payment method
* Telephone your order (Access)
 Your money is completely safe with

a reputable company
" Advice freely available from

experienced engineer/musicians.

ACCESSORIES

VL-1 35.95 
MT -31 69.00
MT -40 99.00
CT -101 199 00
CT -202 275.00
CT -403 275.00
CT -701 495.00

Chrome Stand for CT -101/202/403/701 CS -H 23.95
Stage Stand for CT -101/202/403/701 CS -P 26.95
Stage Stand Extension CS -E 8.50
Sustain Pedal for CT -101/202/403/701 SP -E 6.25
Volume Pedal for CT -101 /202/403/701 VP -E P.O.A
Mains Adaptor for M-10/30/31/40 AD -1E 4.95
Mains Adaptor for VL-1 AD -4160 4.95
Hardcase for CT -101 /403 HC -2 39.50
Hardcase for CT -202 HC -3 39.50
Hardcase for MT -30 PC -1 9.00
Hardcase for MT -31/40 PC -2 P.O.A

I All prices may be subject to change TOTAL
Immo ma NM 7 ...----7111 lmok

FREE

Micro
Musical
Casiotone
=III ELECTRONIC KEYBOARDS

FULL RANCE STOCKIST
FAST DELIVERY SERVICE

* SECURICOR DELIVERY ON MODELS
CT 701 -403- 202-101

* CREDIT 0% interest
1/4th deposit 12 monthly payments.

Minimum balance after deposit f100

MAIL ORDER
SPECIALISTS

NEW MODEL STAR OF JAPANESE MUSIC FAIR
CT -701

5 OCTAVE PROGRAMMABLE POLYPHONIC KEYBOARD

20 accurate and very lively preset voices. Programmable and pleyable
using a light pen to scan unique Casio prepared music. Plays back
melody and chords with bass and drums. Eery play Casio chord
exonspenimant. 16 rhythms, full editing facilities, sustain, vibreto.
A true computer aided keyboard bullt-in amp/speaker. Full line out.
Phones, volume jack facilities. Alehs only.

VL-1 MICROCHIP ORCHESTRA
.remiMi Me elk

00
1111 111 11I1

Record, replay, mix melody rhythm and temp, set ADSR, full spec.
calculator built in for good measure. 100 note sequencer. 10 auto
rhythms, 4 voices (flute, piano, violin, guitar). Battery powered for
program retention, integral amplifier/speaker, line output jack,
instruction manual and song book. 5

MT -31
22 POLYPHONIC INSTRUMENTS ON THE MOVE

NEW
MODEL

r
ella via ilk

XX XXX \\ XXX NX 
b.. MC MC ......

manual.

3 oct. keyboard, vibrato, sustain, battery or optional mains adaptor.
Extremely portable. Integral amp/speaker. Line °fp eckInstruction 6 9
Piano, organ, flute, harpsichord, cello, etc. Unbelievably authentic.

r- MT -40
MT -31 PLUS AUTO ACCOMPANIMENT, BASS, & RHYTHM BOX

461K. 46, 1ft41- a.

V%\NNM%
ill INV. III 1111 V,

Beetitiful, compact, take it with you anywhere. Six basic rhythms
plus two 'fill-ins'. Automatic bass keyboard. Casio auto accompani-
ment. Vibrato, sustain. Battery or optional resins adaptor. Integral
amp/speaker. Line o/p jack. Instruction manual.

NEW
MODEL

9

CT -403 NEW MODEL. CHORDS -BASS -RHYTHM

and 16 rhythms WO. 'fill-in'. Same specification as CT -101 for voim
CO

44
and facilities. Beautifully MOIKI and lightweight, mains only.

Back up your performance with the Casio chord system plus bass 275
CT -202

49 POLYPHONIC VOICES "GIGGING MODEL"

"Sieeklspeaking herleichordr, "simply superb cellos". -impressive duo

27%just a few
quotesfrom,

from recent independent reviews, 49 voices, 4
octave keyboard, tone memory, vibrato, sustain, pitch control,
integral amplifier/mieler, mains only, instruction manual.

r CT -101 NEW MODEL. ENTERTAINER & EDUCATOR

New creative keyboard. 25 voices, 4 octave keyboard, tone inemon

19 5integral amplifier/speaker. Jacks for swell, sustain, phones and line.
Pitch control. New synth. voices plus Casios famous authentic E
orchestrel voices. Polyphonic., mains only.

A

Micro Musical Code of Practice
Lowest possible fully inclusive prices.  No quibble 18 month unconditional guarantee  Money back guarantee if not satisfied.

* Same day despatch subject to availability. * VAT, packing and carriage included in price * 14 day free trial period.
MI - I= MI NM OM MI ups IOW Mt I= MIL UM 11111 INF MP WS I= III NB MI MN Ell MO

R DER FORM Model PriceN
a I would like details of easy credit terms (please tick)

I would like a leaflet for model (please tick) 0
I wish to pay by enclosed (please tick)
Cheque 0 P.O. 0 M.0.0Cash (Registered) 0
I wish to pay by Access Card My Access Card Number is'

I
NAME

SIGNATURE

ADDRESS

TEL. NO.

I
I

1
I
I
I

Cut out your order form and send (no postage required) to:

Micro Absic a I Limited
FREE POST

37 WOOD I_ ANE, SH ILTON,COVENTRY,CV791313
Telephone:0203-616760 E&MM/4/82.1
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ELECTRIC
DRUMMER pa

USING MICROPROCESSORS
-

RECORDEDRECORDED ON
CASSETTE NO. 6

Peter Kershaw B.Sc

Percussion Generator Update
The percussion sound generator board
described last month was designed
specifically to work with negative -going

15V trigger pulses from the Electric Drum-
mer. Extensive trials with microcomputer
ports and other equipment have shown that
it would be more convenient in these cases
to trigger from positive going signals.
Accordingly, we have redesigned the board
to include an input stage on each trigger and
the accent, so that positive going inputs from
1 volt upwards may be used in addition to the
negative 15 volts. We have also taken the
opportunity to improve some of the sounds,
and the new board is single sided to make for
easier construction.

The revised circuits are shown in Figure
1. The resonant sounds remain unchanged,
with the exception of a couple of component
changes. In the case of the wood block
sound, this has alleviated the noise problem
so that a special IC is no longer required.

The noise sounds now use a VCA IC - the
MC3340 - which allows more positive
accenting, and also boosts the level of these
instruments to be a closer match to the
resonant generators.

To obtain a more convincing snare drum
sound, the snare trigger now does two things.
Firstly, it triggers the "high bongo" generator
which simulates the skin and drum resonat-
ing; secondly, a noise section imitates the
snare wires rattling. The level of snare noise
is independently adjustable by means of its
own preset.

The board should now be operated from +
and - 15 volt supplies irrespective of what
triggers are used; this should make it much
easier to swap between different driving
sources. If the Electric Drummer, or another
source of negative going 15 volt pulses is
going to be the sole triggering method, the
input transistors and their associated resis-
tors may be omitted. The hi -hat open/closed
input is unchanged, i.e. +5V=closed,
OV=open. E&MM

PARTS LIST CHANGES
Delete:
R7-10, 17-20, 27-30
C3,7,11
TR2,4,6
D2,4,6

Add.
R80,85,90,95,97,

99,101,103,
105,107 33k

R81,86,91,96,98,
100,102,104,
106,108 15k

R82,87,92 330k
R83,88,93
R84,89,94
R109
C34,37,40
C35,38,41
C36,39.42
TR8,10,11,13.

14,16-23
TR9,12,15
IC13-15
014,15

4k7
180R
470k
470nF polycarbonate
680pF ceramic
10uF 35V electrolytic

BC184L
BC179
MC3340
1N4148

Change:
RI (2k7) to 120k
R2 (2k7) to 39k
R6(2M2) to WO
R11 (39k) to 100k

R16 (4k3) to 470k
R21 (47k) to 68k
R45.50 (1M()) to 10M
R59 (27R) to 100R

10 off

10 off
3 off
3 off
3 off

3 off
3 off
3 off

13 off
3 off
3 off
2 off

Mapha Code

(M33K)

(M15K)
(M330K)
(M4K7)

(M180R)
(M470K)

(WW49D)
(WX66W)

(FF04E)

(QB57M)
(C)854J)

(QH49D)
(QL80B)

R61.63 (100k) to 47k
Cl (3n3) to 68n
IC10 (LH0042C) to 741C

a)

-15V
trigger To original

input

+1/ +15V
trigger

lb)

Noise in
from
IC12 pin 13

Control
in

BC214L

330k

470nF

BC184L

4k7

180 R

+15V

Out

E&MM

1=1

11111680pF 0uF OV

r %we motutionai circuits on me rercuSSIOn bouna boars. a) !rigger inverteriamponer. b) Noise VGA.
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SALE'
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OGOaGOG

ATARI
T.V.

GAME
THE GAME WITH 50 CARTRIDGES

R.R.P. £129.95 (inc. VAT)

OUR PRICE

£78.22, VAT
1= £89.95 inc. VAT)

The Atari is supplied with a free mains adaptor, a pair
of paddles, a pair of joysticks and a combat cartridge
and is the most popular television game on the market
and has a range of over 40 different cartridges. In
addition to the standard Atari range we also now
stock the new Activision cartridges which are
currently on special offer reduced from L1895 to
£16.95 inc. VAT

ATARI CARTRIDGES
20% OFF R.R.P.

Atari Soccer £29.95
NOW £23.95
Activision Dragster £18 95
NOW £14.95
Activision Boxing £18.95
NOW £14.95

ATARI OWNERS CLUB - Why not join our FREE Silica Atari Owners Club
and receive our bi-monthly newsletter with special offers and details of the
latest new cartridge releases. Telephone us with your name and address and
we will add your name to our computer mailing list.

T.V. GAME CARTRIDGES
We specialise in the whole range of TV. games and sell cartridges for the following games:
ATARI * MATTEL * ACETRONIC * PHILIPS * DATABASE * ROWTRON * INTERTON * TELENG
Let us know if you own any of these games and we will let you have details of the range of

cartridges available.
Attention INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock all

with 1 year guarantee - SPECIAL OFFER £8.95 each
We also have a number of secondhand games and cartridges.

4
III In III
Ell MB Mill
IN Al MI

.111

ELECTRONIC CHESS
Liquid crystal battery chess NOW £5 OFF
computer with 100-200 hrs R R P 124 95
battery life and two levels of play. SALE PRICE
Comes with separate chess
board and pieces.

GRADUATE CHESS '
A de luxe version of the NOW
electronic chess set with integral£29 95chess board. The ideal portable
chess set - see illustration. INC VAT

FIDELITY MINI -SENSORY CHESS COMPUTER
The very first chess computer of its price to offer a portable computer with integral sensory board.
Battery (6-8 hrs) or mains operated. This is a modular game and additional plug-in modules are
planned for 1982 for advanced chess, popular openings, greatest master games, draughts and
reversi

COMPUTE C INCMINI -SENSORY
STANDARD CHESS MODULEIWAS £54.50 NOW £49.95 VAT

Silica Shop are one ol the country's leading specialists in Chess Computers and now stock orange ol more
than 20 Chess Computers, including Challenger 7/10/voice, Sensory 8 and Sensory Voice, Diplomat,

System 3, Morphy, Great Game Machine, Voice Champion, and the new Scicys Mark V

COLOUR
CARTRIDGE
T.V. GAME

Sern, Programmable T V game
4 cartridges

maims transformer
NOW £43 50 OFF

RAP 173
SALE PRICE E29.50 ,re VAT,

re" BACKGAMMON
COMPUTER

sto, wafe range of
Backgammon romputers
from f7ff 95 oawmds
gumrvi otters now ova lame

on WGammonmosteras [99.95

NOW £48.95 inc VAT

ELECTRONIC
GAMES

INTELLIVISION1
THE ULTIMATE T.V. GAME

R R.P. £229.95 (inc. VAT)

OUR PRICE

£156.48 + VAT
(t179.95 inc. VAT)

6 NEW CARTRIDGES JUST RELEASED:
ASTROSMASH * SNAFU * BOWLING

SPACE ARMADA * BOXING
TRIPLE ACTION

All 19 current cartridges + the six new
ones above now retail at £19.95 - Silica

special offer price £17.95 Inc VAT

The Mattel Intellivision is the most advanced T.V. game in the world with a range of over 25
different cartridges all at our special offer price of /17.95. This game uses a 16 -bit
microprocessor giving 16 colours and three-part harmony sound. The picture quality is incredible
with 3D effects and realistic animation. An add on keyboard will be available in the Spring 1982 to
convert the Mattel into a full home computer with 16K RAM which will be fully expandable and
programmable in Microsoft Basic. Other accessories will be added later in the year. The normal
price of the Intellivision free soccer cartridge is /229.95 but our special offer price is £179.95
inc. VAT saving you £50.00.

MATTEL OWNERS CLUB - Why not join our Mattel Owners Club and recive our
regular newsletters containing details of all the latest cartridge releases. Telephone us
with your name and addresses and we will add your name to our computer mailing list.
FREE 16 PAGE CARTRIDGE CATALOGUE - If you are interested in owning a
Mattel, we now have available a 16 page catalogue describing the latest six cartridges

L

to be released, as well as a new Mattel colour leaflet with brief descriptions of all 25
cartridges. Telephone us for further details.

HAND-HELD GAMES

EARTH INVADERS]
These invaders are a breed of creature hitherto unknown to man. They
cannot be killed by traditional methods - they must be buried. The battle is
conducted in a maze where squads of aliens chase home troops. The only
way of eliminating them is by digging holes and burying them.

R'R'P' £26.95 NOW £18 95 inc. VAT

PAC MAN 2
Pac Man 2 is based on the latest pub game. It is a two-colour game
of strategy, tactical pursuit and destruction pitting Pac Man against
the large Ghosts. The object of the game is for Pac Man to attain as
high a score as possible by capturing and destroying Ghosts, Bugs
and Energizers without being himself destroyed by the Ghosts. Pac
Man 2 incorporates the most modern and complex status displays
ever produced and Is now on release for the first in the UK offering
an ideal present

R.R.P. £34.95 NOW £24.95 inc. VAT

SPACE INVADERS
Based on one of the most popular arcade games, Space Invader'. packs in lots of
action with multi -shaped. brilliant LED vessels, including attack ships, bombs,
defenders, missile rockets and a beam force cannon, plus exciting electronic sound
effects. The attack ships attempt to bomb the ground defenders as they are moving
You manoeuvre the missile rockets - avoiding alien bombs - and destroy the
invader force as quickly as you can. Progressive degree of difficulty. Includes
automatic digital scoring. For ages 6 to adult.

R.R.P. £24.95 NOW £16.95 inc. VAT

- THE AFFORDABLE ANSWER
The Post Office certified telephone answering machine

"Sorry darling, I will be late home - LoveJohn"

The Call Jotter I brings the affordable
answer at the amazing price of £69 (or
£99 for the Call Jotter 2 with built-in
remote recall facilities). These amazing
telephone answering machines are Post
Office certified and guaranteed for one
year. They make a thoughtful gift for
home or business use.

Call Jotter 3 illustrated Now E69
TVVI N TAPE .00 inc VAT

RADOFIN
TELETEXT
Plug the adaptor into the
aerialsocret of your colour
TV and receive the
CEE AX arid ORACLE
',revision information
services
THIS NEW MOOEL
INCORPORATES.

..'%°7T:;t1Al.Vff;
mews ,nes, BBC IS WA

ADAPTOR "."'rl
WAS £199 inc. VAT

SALE PRICE £124
inc VAT

ADD-ON

mama! Tx' 10,
GoId plated or, int titiato

FOR FREE BROCHURES -TEL: 01-301 1111

NOTE ray only of Haltherler Road
is one way only Please an horn
Solcuo Nigh Sheer

f PP ND Py

POI free illustrated brochure and reviews on our range of electronic ,games please telePhor4,1
01301 1111 free delivery service available To order by telePhoneelerree goo,e your name, darer
BIXIACCESS,BARCLAYCARD number. end leave the rest to us. Post end panting free of Charge
Express 48 -hour delivery service avetleble
' CALLERS WELCOME Demonstrations daily al our Salcup shoo open hunt Sam 90,,

Monday Sat in., I Early Closing Thursday Igo, Late Opening Friday BPolt
' 2 YEAR GUARANTEE All sows are covered by a hill year s guarantee and many are fir tivi

covered by our einitisive Silica St,' 2 seat Guarantee
MONEY BACK UNDERTAKING II you are unsatisfied with your aurchase and return Ii within
7 days or anti yive orey full refund
AFTER SALES SERVICE Avadable on all machines out of guarantee
COMPETITIVE PRICES We are never knowingly undersold
HELPFUL ADVICE Available u tue suitability of each machine

 CREDIT FACILITIES - Full credit facilities available over 12. 24 or 36 months at competitive
tales of interest
PART EXCHANGE SCHEME moldable on second h... machines
CREDIT CARDS WELCOME AL, es, Bohlawaril Dina, Club Aitieriwin Eatiress

SILICA SHOP LIMITED E&MM 0482'
1-4 The Mews, Hatherley Road, Sidcup. Kent DA14 40X

Telephone: 01-301 1111 or 01-309 1111 ..xid

11"

I VI"

111111 '111111
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Micromusic
TRS80 Analogue/Digital Interface Lyndsay Robinson

This month we leave the ZX81 and move
on to Tandy's well established TRS80
microcomputer. As usual, we start with

an interface system, which is essential for
serious music making control, Certainly, it's
the most comprehensive that we've seen
published for the TRS80 and includes
address decoding for 24 input and 24 output
channels, 8 channel multiplexed analogue
input, analogue output, and digital inputs
and outputs, e.g., LEDs and switches. The
total cost is approximately £30 including the
TRS80 interface cable.

The prototype circuit was wire -wrapped
on a Vero DIP board and connected to the
TRS80 via a 40 way ribbon cable terminated
in an insulation displacement type edge
connector (see parts list).

Address Decoding
Channels 0 to 15 are decoded from the

computer's IN and OUT signals with the re-
quired port address, 0 to 255. This is simpler
than using memory mapped addressing with
a Z80 based computer as less decoding
hardware is required. A 74154 TTL 4 to 16
line decoder is used to select one out of 16

25 AO 0 23

27 Al 22

40 A2021
34 A3 0 20

+5V

124
A

B
74154

C

G1 G2
12 1 18

31 A40
35 A50

38 A6 0 41

36 A70 54

12 OUTO

19 IN 0 .

29

19

OUT
1: 0-

1 -
1 (-Bu)

0 c
I CD

111
t

t13 ; 0

I
>

17

L15 . a)

;

17 15

6

9

10

74LS 32

Input 0-15,
cct. as above
but pin 19 of
additional 74154
goes to IN instead.

From
DO

30

22

data

3

4

32
7

26 8

18
13

28
14

24
17

20
18

bus

74LS373

5

6

9

12

15

16

19

180R Ilkik +5V

LEDs

I K
8 LE74130o4utputs1,8POrRt

D7 EN 1 11

E&MM
3

TRS-80
7404
from

bus

+ 5 V
data 20

10 k
5

2 4
30 3
22 4 5 10

7 6 11
32

26 8 9 12
13 12 13

74LS373

ZN429
DAC18

14 15 128

24 17 16 2

20 18 19 3

11

2

7404

10 7

2V7

.J+5V
14

4 0 Out
00-2V7

Latched digital to
analogue circuit.

Figure 1. Address decoder with ports for one digital and one analogue output.
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external devices. Channels 16 to 23 are
decoded as shown in the circuit and are used
for the analogue inputs, leaving channels 0
to 15 spare to use as required.

Digital Inputs
A TTL 74LS244 octal buffer, tri-state is

used to interface TTL compatible signals to
the input of the TRS80. For example, a SPST
switch can be connected as shown, to set the
bit to 1 or 0. One of the most simple and
obvious applications is to use an external
clock oscillator or controller (such as the
Synclock or MF1) at one input port bit for
setting the tempo of music and rhythms
generated by the microcomputer.
Digital Outputs

A 74LS373, octal tri-state latch is used to
interface devices to the output of the data
bus. Two 7404 hex inverters can also be
used to drive LEDs as shown - useful for
confirming coding of output port lines to, for
example, a drum generator board (such as in
the E&MM Electric Drummer).

240V
AC3

7805
12V +Heatsink
DC +5V

Figure 3. Power supply, + 5V.

+5VT 1k0

74LS244
18 DO

1-1
150'1 1 30

4 16I 22
Example of

-
6 14

32input switch
units 8 12 26

11 9 18
13 7 28
15 5

24
17- - 3 20

C)E&MM

1]

D7
TRS-80
data bus

Enable

INP Decoded output

Figure 4. Input port.

Analogue Output
A ZN429 Digital to Analogue converter is

wired as shown in Figure 1, to the interface.
This device has an 8 bit input, lus settling
time and typically 2.5V output which can be
increased by use of an op -amp. For each
additional analogue output a separate
74LS373 and ZN429 is used.

Several analogue outputs could be used
for external synthesiser control of such
sections as VCO, VCF, VCA etc. on a modular
system. Alternatively, provided output volt-
ages are programmed carefully, to match

TRS-80

Address latch

10 19
1425 A00-- D1

74LS173
27 A10-13 D2

O

D

01

02

03

4 10

5 9

15 8 2

6 5

74LS32

7404
6

9

6 10
8

Address decoder
Input ports 16 -23

E&MM

12

13

11

16 17 18 19 20 21
1 2 3 4 5 6

13 14 15 12 1 5

Input ports 16 -23
22 23
7 8

2

4051
8 Channel analogue
multiplexer

EN

4

3 6

out

+5V

6 ADC
- +in 804

7

2

1

-in Analogue
to digital
converter

Wr7i

INTR

RD
CS
REF IN

7

Analogue
inputs 1-8

+5V
+5V

16T

10k 15nF

I-0
19 4 81110

Ta---- 3°
17 22
16

15

14

13

12

11

00

32

26

18

28

24

20
D7

9 +5V TRS -80
2V7 10k T data bus6 =

Figure 2. Eight channel analogue input.

pin numbers
1,3 39

2,4 40

Figure 5. Rear view of computer edge card.

semitones, it's quite straight forward to
match most synths CV in and TRIG in for
computer control of your instruments (usu-
ally up to 5V output is required).
Eight Channel Analogue Input

The circuit shown is a simple but effec-
tive multiplexing circuit connected to an 8
bit Analogue to Digital Converter. The
ADC804 is a successive approximation ADC
with 100us conversion time. The simple
circuit is achieved by running the converter
in the self clocking continuous converter
mode. One out of eight output channels is
selected from input ports 16 to 23 by soft-
ware control, and the appropriate address is
latched by the 74LS173D type register and
the analogue multiplexer input is connected
to the ADC.

There are obviously a multitude of pos-
sible applications in two main groups: the
computer could be an intermediary between
the musician and the control parameters of
the synthesiser, in which case it can take
over all the 'donkey work' such as remem-
bering different settings, initiating
sequences or controlling a number
of events, at the touch of a button.

Alternatively, everything could be con-
trolled by the software, the computer be-

coming its own composer or the musician
only controlling the general characteristics
of the piece in progress.

Lastly, a completely new and very excit-
ing field is open by connecting transducers
of our bodily parameters like muscle activity,
skin temperature, etc. There is already a
large choice of 'biofeedback' sensors com-
mercially available, which after processing
could be used to control the synthesiser.
Who knows? Maybe thought control isn't
unreachable after all ...

It should be pointed out that although this
is necessarily limited in complexity, a first
improvement could be to use one of the
digital outputs to initiate the A to D conver-
sion, thus eliminating possible erroneous
readings that can arise if the computer reads
data at an instant of transition.

Programs
for the Interface
Analogue input
10 CLS
20 A=I NP(B)
30 PRINT A
40 FOR Q=1 TO 500:NEXT
50 GOTO 10
where B is input port; use ports 16 to 23 for
analogue channels
Analogue output
10 OUT B,D
where B=port number: D=Data, D=0, all bits
are 0, D=255, all bits are 1 E&MM

PARTS FOR TRS80 INPUT
Resistors - all L/3W 5% unless specified

180R
1k0
10k

Capacitors
15nF polyester
10uF 35V
470uf 25V

Semiconductors
W005 Bridge rectifier
BZY88C2V7 zener diode
LED
uA78L05AWC regulator

8 off
1 off
3 off

1 off
loft
1 off

AND OUTPUT PORTS

Mapiu Code

(M180R)
(M1k0)
(MIOK)

(BX71N)
(FF04E)
(FF16S)

4051BE
7404
74LS32
74154
74LS173
74LS244
74LS373
ADC0804 LCN A/D converter
ZN429 D/A converter

1 off
2 off
2 off
2 off
loft
1 off
2 off
1 off
1 off

(QW34M)
(QX4OT)
(YF21X)

(WHO8J)
(YF73Q)
(QQ561)
(YH15R)
(QQ00A)

(Ferranti)

Miscellaneous
40 pin IC socket 1 off (HQ38R)

1 off (QL37S) 40 way ribbon cable 24" (Watford Electronics
2 off (QH00A) or 2 sections of
8 off (WL27E) XR07H)
1 off (QL26D) 40 position card edge connector (Tandy 276-1558)

The above parts list is for the following port connections: 8 bit digital output, one analogue output, an 8 -bit digital input and an 8 -channel analogue input.
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UNDERSTANDING
ELECTRONICS

A regular column
that explains the
electronics of music

Robert Pen fold

Reading Circuit Diagrams
The ability to look at a circuit diagram
and fully understand each part of the
circuit, plus the overall working of the

unit, is something that can only be achieved
after a great deal of experience and know-
ledge have been attained. Even then there
are so many areas of specialist interest that it
is unlikely that anyone can comprehend
every circuit. However, translating a circuit
diagram just in terms of how the various
components are interconnected is a much
more simple process, but is nevertheless a
very useful asset for the musician using
electronic equipment. Furthermore, many of
the articles in E&MM have circuit diagrams
which can give you a practical insight into
the workings of instruments and projects.

In essence, circuit diagrams are very
straightforward and simple to understand
with lines being used to represent wires that
connect the various components together,
and the components being represented by
symbols. The main difficulty in translating
the diagram into actual wires and com-
ponents is that there is no real standardisa-
tion of the symbols used, although if a little
common sense is employed this should not
be a great problem in practice. Another
problem is merely that two components that
are physically quite different can have the
same circuit symbol.

Where two lines on a circuit diagram
meet and there is a dot at the junction of the
two, as shown in Figure 1(a), this means that
the two wires connect together. If the two
lines cross over and there is no dot, or one
line is looped over the other, as shown in
Figure 1(b), the two wires do not connect to
one another. Note that dots are only used to
show connections at "T" junctions on the
diagram, and in Figure 1(c) for example,
where no dots are used, the capacitor is in
fact connected across the resistor.

Some of the more common circuit
symbols appear in Figure 2. Here symbols
(a) to (e) are all capacitors of various types
and are respectively an ordinary capacitor,
an electrolytic capacitor, a polarised non -
electrolytic capacitor (such as a tantalum
type), a trimmer capacitor, and a variable
capacitor. Electrolytic and other polarised
capacitors normally have a "+" sign marked
on the body of the component to show which
lead is which, and electrolytic capacitors
sometimes have an indentation around one
end of the component's body to indicate that
the positive leadout emanates from this end
of the component.

The symbols shown in (f) to (h) are for
various types of resistor, and respectively
represent an ordinary (fixed value) resistor, a
preset resistor, and a variable resistor or
potentiometer. The alternative symbols
shown in (i) to (k) are often used instead of
those shown in (f) to (h).

Some circuit diagrams use a rectangle in
the capacitor symbol instead of the two
parallel lines, and also use the resistor
symbols of (f) to (h). Such diagrams are
usually rather slow and difficult to follow
since the resistor and capacitor symbols are
42
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Figure 2.

similar, and in the case of a fixed resistor and
a fixed non -polarised capacitor they are
identical! I n orderto distinguish between the
two, it is necessary to look at the identifica-
tion legend for the component in question: it
will start with a "C" in the case of a capacitor,
or an "R" if the component is a resistor. Also,
the value will be shown in farads for
capacitors and ohms for resistors. Fortu-
nately most circuit diagrams do not use this
system, and it is usually only found in manu-
facturers handbooks, service manuals, and
similar publications.

Most resistors and some capacitors have
their value marked using a colour code, and
this was covered in detail in last month's

"Understanding Electronics".
Bipolar transistors use the circuit sym-

bols of, (I) and (m); these being n.p.n. and
p.n.p. types respectively. Transistors can be
a bit awkward when it comes to dealing with
the actual components since there are a
large number of different case styles in use,
although there are relatively few that are in
common use. Another area of confusion is
that of identifying the leadout wires, and the
difficulty arises due to some case styles
(such as the popular TO -92 plastic encapsu-
lation) having more than one leadout con-
figuration. Thus, although the 2N3702,
2N3904, and BC650 all havethe same basic
encapsulation, the leadout configuration is
different in each case! It is a good idea to
equip yourself with a transistor data book or
one of the large mail order component
catalogues that give transistor case and
leadout information, and to always check the
leadout details of unfamiliar devices.

Integrated circuits are normally repre-
sented by a large rectangle or triangle from
which wires emanate, with the pin numbers
being marked around the circuit symbol as
shown in (n). There are only a few integrated
circuit case styles in common use these
days, but one point to bear in mind is that
whereas a transistor leadout diagram such
as that given in Figure 2(a) is a base view, an
integrated circuit pinout diagram such as
the one shown in Figure 2(b) is a top view. In
other words the transistor is as it would be
seen with the leadouts pointing towards the
viewer whereas the integrated circuit is as it
would be seen if viewed looking at the side
having the type number, and with the pins
pointing away from the viewer.

The circuit symbol for a diode or rectifier
is shown in (o), and (p) is the symbol for a
light emitting diode (LED). The alternative
symbols of (q) and (r) are often used. The
cathode leadout of a diode is normally
indicated by a band marked around the
appropriate end of the component's body.
This is by no means always the case though,
and many diodes have a number of bands. In
such cases the bands are normally offset
slightly towards one end of the component,
and are offset towards cathode leadout wire.
Some diodes, for no apparent reason, have
the band marked around the wrong end of
the component! It is a good idea to check
which leadout is which using a test meter,
continuity tester, or semiconductor tester,
when dealing with unfamiliar diodes. LEDs
often have the leadouts identified by having
one slightly shorter than the other, but
unfortunately there is no standardisation as
to which is the shorter, and other systems are
sometimes used. It is therefore necessary to
either refer to the manufacturers (or retail-
ers) data, or to check using a suitable piece
of test equipment.

The circuit symbol of (s) is the one used
fora ferrite cored inductor (R.F. choke). This
is another component which in some circuit
diagrams is represented by a rectangle,
together with resistors and capacitors.

E&MM
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WW1
SYNC UNIT
* This low cost project provides

control from your tape recorder
for drum machines and
sequencers

* Ideal for any musical
equipment that uses continuous
clock pulses for tempo control

* Increases the scope of your multi -track system

* Will shape any sound input into a trigger control output
How many times have you dreamt that

you could control your sequencer or
drum machine from a pre-recorded

tape? Well, if you've got a sync input, here is
something to plug into it!

There are three basic situations in which
the MF1 Sync Unit can help:
* As an independent clock generator.

When a number of effects have to run in
synchronisation, one is far too often faced
with the fact that although many effects have
a sync input, very few have an internal clock
input. The only way out is to use an external
clock generator and this can be our sync
unit. Its normal and inverted outputs (active
high and active low respectively) will happily
control a large number of sync inputs of both
standards, provided their 'master clock'
rates are compatible.
* Another direct application of the unit is for
the pre-programming of a sequence of
tempos for a live performance.

In this case, an ordinary cassette re-
corder can be used to 'memorise' the sync
pulses (available at the 'record' output)
whose rate can be changed at any time.
When we replay the recorded sequence into
the 'play' input of the .MFI, it will again
generate a clean set of pulses.
* The most important application of the unit
is in multitracking situations.

The problem arises from the fact that
often different instruments like drum
machines, sequencers, etc., have to be re-
corded at different times, yet with perfect
synchronisation, with respect to each other.
The only solution is to use a multi -track
recorder, reserving one of the tracks for
synchronisation purposes (as a 'click track').
We can then use exactly the same tech-
nique as in the previous example, controlling
a different instrument at every replay and
recording the output of that instrument onto
another track. The net result is that every
time, the new instrument will play exactly in
synchronisation with the previous ones.
* As a sound trigger.

Here's an incidental use of the unit with
the high sensitivity of the 'play' input and the
internal wave shaper being used to shape
the outputs of a transducer, e.g. micro-
phone, in order to use it as a synchronisation
or pulse trigger source.

The unit has been used with various
Roland sequencers and drum machines and

has proved totally reliable in operation. In
fact, to avoid any spurious breakthrough of
the control pulse recorded on a tape track to
other adjacent channels (important with the
new Fostex A8 and Teac A3340S), a very low
level signal only is required. The new Roland
series (TR808, CSQ600 etc.) all need the
value of Cl to be lOnF.

Whether you have a 4 or 8 track, this unit
gives you the opportunity to put down e.g., a
standard 4 in a bar rhythm throughout a
piece from which you can synchronise your
other tracks, and then later modify the drum
or sequence tracks as you wish - a great
advantage.

General Description
The block diagram of Figure 1 shows the

arrangement of the various stages of which
the unit is comprised. A variable frequency
astable multivibrator generates the clock
signal which is fed via an attenuator to a
buffer amplifier. Some of the output from the
buffer stage is fed to an output level control
and then to the output socket by way of an
amplifier. When switched to the 'record'
mode, some of the output from the buffer
stage is fed into the circuitry used to
interface the recorder to the controlled
instrument. This gives a monitor signal at the
antiphase clock outputs.

In the 'playback' mode the clock oscilla-
tor is disconnected from the pulse shaping
circuits, and these are instead fed with the
input signal from the cassette tape recorder.

Design by Mac Fison

IPARTS COST
GUIDE

£20
including case

The input signal is fed to the pulse shaping
and processing circuits by way of a variable
gain amplifier which ensures these circuits
receive a suitable signal level. Although the
output from the tape recorder may well have
serious waveform distortion due to the
limited frequency response of an inexpen-
sive cassette recorder, the processing cir-
cuits ensure that the output from the clock
output sockets will always be good quality
squarewaves of opposite phase.

Circuit Description
Figure 2 shows the complete circuit

diagram of the MF1 Sync. Unit. ICla and
IC1b are used in a conventional CMOS
astable multivibrator circuit which has a
stable operating frequency that is not signi-
ficantly affected by variations in the supply
voltage. RV2 enables the operating fre-
quency to be varied from just a few Hertz to
several kiloHertz, and this is the 'tempo'
control. RV1 is a preset control which sets
the upper frequency limit of the clock
oscillator.

R2 and R3 attenuate the output of the
clock oscillator by a little over 20dB before it
is applied to a simple buffer stage based on
operational amplifier IC2a. The signal is then
applied to output level control RV4, and then
to the 'record' output socket via another
buffer stage. The output is sufficiently strong
to drive the 'aux' input of a tape recorder or
some other high level input.

With S1 in the 'record' position, some of

Frequency Tempo)
control

Antiphase
square wave
clock outputg

Output
level

control

Clock
Astable Attenuator Buffer

Stage
Output

Amplifier
Output to
recorder

Gain
control

Recordpulse shaper
and Buffer

Flip - Flop Stage Input Input from
Playback Amplifier recorder

Figure 1. Block diagram of the MF1.
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MF1 Sync Unit
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Figure 2. The MF1 circuit diagram.

the output of IC2a is fed through RV3 to the
signal shaping and processing circuits. With
S1 in the 'playback' position these circuits
derive their input signal from the output of
the tape recorder and a variable gain ampli-
fier using IC3b enables a suitable signal level
to be obtained. RV5 is the gain control and
gives less than unity gain when at near
minimum resistance, and over 40dB of gain
at maximum resistance. This enables the
unit to function properly with a very wide
range of input levels. The first stage of the
signal processing circuitry is a simple buffer
amplifier employing IC3a.

The signal at the output of IC3a may be a
squarewave of reasonable quality, but it is
likely that the rise time will be rather low due
to limited high frequency response of a cass-
sette recorder (or virtually any other type of
recorder for audio frequency use). If the
clock frequency is very low, say in the region
of 20 Hertz or less, the low frequency
response of a cassette recorder, or any
normal audio frequency recorder, will pro-
duce severe waveform distortion. In a severe
case alternate positive and negative pulses
will be obtained at the output instead of each
squarewave cycle. The positive pulses are
produced by the rising edges of the input
signal, and the negative pulses are produced
by the trailing edges.

C4, D1, D2, and the surrounding compo-
nents are used to process the input signal so
that brief antiphase pulses are produced
regardless of whether the input is a reason-
able squarewave or has undergone serious
waveform distortion. These pulses are am-
plified separately by IC4a and IC4b and used
to set and reset an RS flip-flop formed by
IC1c and IC1d. This gives a good quality
squarewave output from each of the anti -

phase outputs of the flip-flop, and any
deficiencies on the input signal are not pre-
sent on the output signals.

Power is obtained from two PP3 batteries
and the current consumption is only about 6
to 7mA from each of these.

Construction
An instrument case measuring about

150mm by 120mm by 50mm makes a good
housing for the unit, but note that this is
about the minimum size that will accom-
modate all the components comfortably. As
can be seen from reference to the photo-
graphs, RV4 and the four sockets
are mounted on the rear panel, and the four
main controls are fitted on the front panel.

The two batteries fit on opposite sides of

Internal view of MF1.
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MF1 Sync Unit
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RV2 RV5
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S1

play record

Figure 3. The MF1 printed circuit board layout and wiring diagram.

the case, and all the other components are
mounted on the printed circuit board. De-
tails of the printed circuit board are shown in
Figure 3, and there should be no difficul-
ties when fitting the components into place
provided the specified printed circuit
mounting capacitors are employed. In addi-
tion to the components there are five short
wire links to be soldered in place. IC1 is a
CMOS device and in order to minimise the
risk of damage by static charges it should be
the last component to be soldered into place.
As the 4001 is a very inexpensive device it is
probably not worthwhile using a socket for
this device, but use a soldering iron having
an earthed bit when connecting it, and
handle this component as little as possible
once it has been removed from its protec-
tive packaging.

The printed circuit board is mounted
centrally on the base panel of the case using
four 6mm stand-offs, or four 6BA bolts and
6mm spacers. As there is not much excess
space inside the case it is probably best to fit
46

Rear panel of MF1.

the board into a suitable position on the base
panel and then use it as a template when
marking the positions of the four mounting
holes. After temporarily removing the con-
trols and sockets from the case the mount-
ing holes are then drilled. This method
ensures that the controls, batteries, or
sockets do not obstruct the printed cir-
cuit board and prevent it from being fitted
into place.

Either the component panel must be
wired to the other components before it is
finally installed in the case, or pins must be
fitted at the points where connections to off -

board components will be made, so that this
wiring can be completed with the board
mounted in the case. Figure 4 illustrates the
point-to-point style wiring of the unit. Be sure
to use screened leads where indicated in
the wiring diagram.

Setting Up
There are only two preset controls to set

up, and it is not necessary to have any test
equipment in order to give these the correct
settings. Initially, RV1 should be set at
midway, and RV3 should be adjusted fully
clockwise. Set the tempo control (RV2) to
maximum, S1 to 'record', and connect the
clock input of the unit which is to be
controlled by the MF1 to one of the clock
output sockets (JK3 or JK4). Set the con-
trolled equipment for use with an external
clock signal and then switch on both units.
Nothing should happen at this stage, but if
RV3 is slowly adjusted in an anticlockwise
direction at some point the controlled equip-
ment should start operating. This is the
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POWER PACKED by POWERTRAN
Powertran's black boxes are packed with punch. Not only are they superb kits to buy and
build they really do the job! Imaginative and ingenious design goes hand in hand with top
quality materials and outstanding performance capability. With their smart black styling the
kits harmonise visually as well as musically.
You can build each unit independently for its set task and then gradually increase your array
until you have a complete bank of formidable controllable power.

oc)irr
6 6

Complete Kit - £49.90+ VAT

44... *I*
411111111111

Complete Kit - £49.50+ VAT

Complete Kit - £175.00+ VAT

Complete Kit - £64.90 + VAT

MPA 200 - is a low price, high power 100W
amplifier. Its smart styling, professional appear-
ance and performance, make it one of our most
popular designs. Adaptable inputs mixer accepts.
a variety of sources yet straightforward construc-
tion makes it ideal for the first-time builder.

Chromatheque 5000 - a 5 -channel lighting
system powerful enough for professional discos
yet controllable for home -effects. Sound to light,
strobe to music level, random or sequential
effects - each channel can handle up to 500W
yet minimal wiring is needed with our unique
single board design.

ETI Vocoder - 14 channels, each with inde-
pendent level control, for maximum versatility
and intelligibility; two input amplifiers-speech/
external - each with level and tone control. The
Vocoder is a powerful yet flexible machine that is
interesting to build and, thanks to our easy to
follow construction manual, is within the capabi-
lity of most enthusiasts.

SP2 2000 - twice the power with two of the
reliable, durable and economic amps from the

by separate power supplies from a
common toroidal transformer. Superb finish and
quality components throughout - up to (even
over!) the standard of high priced factory -built
units.

THE FIRST
WORTHE Ds

Lifisr
WORD IN

ELECTRON
KITS

STOP PRESS: NEW FROM POWERTRAN
DIGITAL DELAY LINE AS FEATURED IN FEB/MARCH 1982 E&MM

THROW AWAY ALL THOSE EFFECT PEDALS - THIS ONE'S GOT THE LOT
Ranging from phasing right through to distinct echoes with up to 1.6s max delay, all at the push
of a button. Just select delay required for chosen effect.
FEATURES INCLUDE:-
EFFECTS - REVERB (all types) - CHORUS - PHASING - FLANGING -ADT - ECHO & MANY MORE
Delay from 0.31ms to 1.6 sec expandable in 400ms stages.
Sweep modulation. Variable speed and depth. Repeat and freeze of delayed signal with no
degradation in quality of recycled information. Great for building up unique backing accompani-
ments. Also allows pitch to be varied up and down.
High and low input sockets.
28.5K and 1.5K respectively.
Level control with overload LED.
Mix control of dry and delayed signal.
This unit is an absolute must for both the professional studio user and amateur electro-musician.
Just compare the specification with units costing upwards of £1,000. Unbelievable value!
Kits start at £130 + VAT with 400ms delay. 400ms add on delays £9.50 + VAT. Up to a maximum
of 1.6 sec.

Fa
. . . . Quite simply the best way to make music

WORLD LEADERS IN ELECTRONIC KITS
 Money Back Guarantee - If you are not completely satisfied with your
Powertran Kit return it in original condition within 10 days for full refund.
 Free Soldering Practice Kit - To assist the beginner we will supply, on
request with your first kit order, a free soldering practice kit with useful tips and
illustrations.
 Component Packs - Most kits are available as separate packs (e.g. PCB
component sets, hardware sets etcl. Prices in our FREE catalogue.

 Ordering - Full ordering details, delivery service, and sales counter
opening - inside front cover of this issue.

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WW. (0264) 64455.
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PARTS LIST FOR THE MF1 SYNC UNIT
Resistors -5%1/3W carbon unless specified
R1,2,19,20 100k 4 off
R3,4,13,14 10k 4 off
R5,10 5k6 2 off
R6 56k
R7

R8
R9

R11,12,18,
2122

R15
R17
R23,24
RV1,3
RV2
RV4

Capacitors
Cl
C2,3
C4
C5,6

100R
680R
3k3

1k0
82k
Ik5
120R
100k mm horiz preset
IM lin pot
100k log pot

5 off

2 off

0.1uF mylar
luF 16V electrolytic (vertical) 2 off
22nF mylar
100uF 16V electrolytic

(vertical) 2 off

Mapfin Code

(M1OOK)
(M10K)
(M5K6)
(M1A56K)

(M100R)
(M680R)

(M3K3)

(M1K0)
(M82K)
(M1K5)

(M120R)
(WR61R)
(FWO8J)
(FW25C)

(WW21X)
(FF01 B)

(WW19V)

(FF11M)

Semiconductors
01,2 1N4001
ICI 4001BE
IC2 to 4 1458C

Miscellaneous
JKI to 4 14" mono socket
S1 SPDT sub min switch
S2 DPDT sub min switch

Calibrated knobs
PCB standoffs (medium)

*PCB
**Case

PP3 batteries 2 off
PP3 clips 2 off (HF28F)
Wire

*The PCB is available price £4.50, inc. U.K. p&p, from MacFison
Electronic Engineers, 13 Northfalls Road. Canvey Island, Essex.
"The case used for the prototype was the No -Vise box 7310 NA
supplied by Zaerix Electronics Ltd. If, however, you wish to obtain all
the parts from Maplin Electronics Supplies Ltd then Verobox type
214, order code LQ07H, or the aluminium instrument case model
231, order code XY44X, will suffice.

Maplin Code

2 off (QL73Q)
(QX01B)

3 off (QH46A)

4 off (HF90X)
(FHOOA)
(F1404E)

3 off (RX11M)
4 off (FWI7T)

correct setting for RV3.
Next RV1 is adjusted to give the fastest

tempo that will be required, and it should be
borne in mind that setting RV1 for a higher
tempo than this will make RV2 cover a wider
frequency range and thus make it more
difficult to adjust to precisely the required
tempo. It may be found that the range of
clock frequencies available is too low for
satisfactory results with some items of
equipment, and this can be corrected by
reducing the value of Cl to 0.01uF (10nF).

This boosts output frequencies by a factorof
ten.

The output signal from JK1 should drive
the 'aux.' input or other high level input of a
tape recorder without any problems. It
should also be possible to use the micro-
phone input of a recorder if a high level input
is not provided, but output level control RV4
would need to be adjusted almost fully
anticlockwise to prevent the recorder from
being overloaded. If the unit is used into a
microphone input it would be advisable to

reduce the maximum output level by reduc-
ing R6 from 56k to 5k6.

As the M Fl will operate with an input level
of anything from a few millivolts RMS to
several volts RMS it will operate properly with
any normal cassette recorder or deck, and
the position of the recorders volume control
or output level control will not be critical.
Gain control RV5 is adjusted just beyond the
point at which the unit has sufficient gain to
produce a clock output signal.

E&MM
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Top musicians, roadies
and professional sound
engineers specify
AKG microphones.

Dedicated artists like Jon Hiseman, 10 cc , Barclay James Harvest
and Frank Zappa, who spend so much of their time on tour or in
the studio, use AKG microphones, for their superb sound,
excellent handling and complete reliability. So do sound
engineers from the BBC and other leading radio and T.V.
stations, top equipment hire companies like TASCO and leading
recording studios like the legendary Abbey Road.
For the people who demand the best, it's AKG everytime.

Please send details of your microphone ranges.

Name

Address

48 APRIL 1982 E&MM



PRECISION -by
POWERTRAN

For more than eleven years Powertran have been designing and manufacturing the finest quality electronic kits. All of
our now considerable range have featured in the electronics press and literally thousands have been bought and built
by contractors in the UK and World-wide.
Our philosophy is always the same - we offer ingenuity and originality in the construction phase by using only top
class designers. We offer machines with power, versatility and performance - capability fully equal to their factory
built rivals. We offer only the highest quality materials and components throughout to ensure years of useful and
reliable service, we offer clear comprehensive and easy to follow construction manuals to place our kits within the
scope of the careful first time builder as well as the dedicated enthusiast.
Our hallmark of success lies in the number of our clients who have built our whole range - many assembling several
units for others to use often on the professional music scene.
We believe in taking every care throughout - months spent checking and testing the design and development.
Vigorous checking of every component, constant pre -despatch quality control, careful packaging...even door to door
delivery by Securicor!

We are naturally very proud of our Transcendent range of synthesizers designed by Tim Orr and regularly featured in
ETI. They represent the best in constructional interest and in musical performance.

TRANSCENDENT POLYSYNTH - A four octave polyphonic synthesiser with
outstanding design characteristics and versatility and performance to match.

Complete kit £275.00 plus VAT (single voice).
Extra voice (up to three more) 42.00 plus VAT.

EXPANDER - A new matching 4 voice expander to team up with your
polysynth for even a greater range and capability.

Complete kit £249.00 plus VAT

TRANSCENDENT DPX - Offers a five octave keyboard with power to match.
Two audio outputs (can be used simultaneously) to give harpsichord and
piano/honkytonk or reed with strings/brass and both are fully polyphonic. Other
features include switchable touch sensitivity and a chorus ensemble unit with
strong/mild effect switching. An advanced design made simple with our clearly
laid out instruction manual.

Complete kit £295.00 plus VAT.

P8WINTRAN

-;"f Ifer i r fff

MIRO
( ,

TRANSCENDENT 2000 - Although only a 3 octave keyboard the '20(0'
features the same design ingenuity, careful engineering and quality components
of its larger brethren. The kit is well within the scope of the first time builder -
buy it, build it...play it! You will know you have made the right choice.

Complete kit £166.00 plus VAT.

1024 COMPOSER - Come right up to the minute with this new design. It will
control your synthesiser with a sequence of up to 1024 notes - or an equal
selection of shorter sequences. The Composer is mains powered with
automatically charged battery to preserve your programme after switch -off.

Complete kit £86.00 plus VAT)

DEMONSTRATION TAPE - Demonstration tape now available of all three
kits (30 minutes).

IRANSCINOENI POIYSY

r I

POSTRTISAN

... Quite simply the best way to make music

£2.00

T20 + 20 - Originally designed by Texas Engineers.
This is a 20 watt amplifier with true Hi-Fi performance at
a minimal cost. New features include true Toroidal
transformer, new wiring, single circuit board and improved
presentation. An ideal beginners project. Complete kit
£29.50 plus VAT. Also T30 + 30 - 30 watt version complete
kit £34.50 plus VAT

LINSLEY HOOD 75 DE LUXE -
originally published in HI-FI-News
characteristics with less than .01
construction with 14 interconnectin
no wiring so assembly is easy as is
and maintenance. Complete kit £75.

WORLD LEADERS IN ELECTRONIC KITS.
PRICE STABILITY: Order with confidence irrespective of any price changes we
will honour all prices in this advertisement until the end of the month following the
month of publication of this issue. (Errors and VAT rate changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling and
documentation.
U.K. ORDERS: Subject to 15% surcharge for VAT. No charge is made for carriage,
or at current rate if changed. Cheques, Access, Barclaycard accepted.
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add £2.50
IVAT inclusive) per kit. FREE ON ORDERS OVER £100.
SALES COUNTER: If you prefer to collect kit from the factory, call at Sales
Counter. Open 9a.rm-12 noon, 1-4.30p.m. Monday -Thursday.

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3WW (0264) 64455.
E&MM APRIL 1982

A 75 watt amplifier
Superb performance
distortion. Modular

g boards - virtually ,

subsequent checking
00 plus VAT.



It's probably true that the quality of
ambience heard is a fairly important
factor in determining whether or not

a sound is liked or disliked, and it
certainly adds depth, dimension, and
some 'live' perspective to the potential
artificiality of many a multitracked
piece of music. One of the many trials
and tribulations of modern recording
techniques is the small problem of
meeting the rather exacting demands
of the human ear for the right amount of
ambience in the right place at the right
time. As a result, a good deal of time
and effort is taken up ensuring that
recorded signals are 'dry', so that when
ambience is added it's of a uniform
variety and not likely to give rise to the
sort of mushy, acoustically -anarchic
mess that would result from recording
and mixing together a load of signals
each with their own idea of what
ambience is all about.

Au Naturel
When a sound is made inside a

room, the listener initially hears the
sound as it comes directly from the
source (Figure la). A short time later,
after a delay of somewhere between 5
and 50 milliseconds, the first echo
reaches the listener, followed by several
more individual echoes (Figure lb).
Many more echoes follow on the body of
the first group (Figure lc), and, as the
quantity increases, so the brief time
span between them becomes shorter
and shorter until they join together in a
healthy reverberant melee as a seem-
ingly continuous sound. The original
sound is now diffused throughout the
room due to the multiple echoes and
random paths taken by the original
sound waves. As the degree of diffusion
increases, the amplitude decreases,
and it's this fading of the reverberant
sound that constitutes the reverb
decay.

Dr David Ellis

In any enclosed acoustic space,
the first sound to reach the
listener is a direct signal (a) from
the source to the ear. The early
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Figure 1. Phases of ambience.
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Ursa Major Space Station SST -282.

The apparent rate of reverb decay
during this initial period depends both
on the size and shape of the hall or room
and on the position of the listener, and,
according to those that study the com-
plexities of auditory perception, the ear
uses the first 200 milliseconds or so of
reverb to perceive the size and shape of
the ongoing ambient situation. The
overall reverb time is usually measured
by making a loud noise and measuring
the time the sound takes to decay
through 60 dB. The value measured will
obviously be dependent on the factors
that we've already mentioned, but, at
later stages of the reverb decay, the
absorption coefficient of materials
used in the room's construction is an
important consideration.

Thus, values for«, the absorption
coefficient, range from 0.03 for plast-
ered wall (i.e., it's relatively reflective)
to 0.6 for curtains hung in folds (i.e.,
they're like acoustic golden syrup).
Ploughing these figures into Sabine's
formula, namely, _0.164V

- S o<
where V is room volume (m3) and S is
room surface area (m2), gives the value
for Tr, the reverberation time, in
seconds.

The difficulties of designing either
an acoustically 'dead' recording studio
or an ideally reverberant concert hall
shouldn't be underestimated, and two
of London's finest concert halls only
achieved their current acoustic status
after a lot of nail-biting to iron out
various glaring design problems that
manifested themselves after the
edifices had been erected. The Royal
Festival Hall may have been remark-
ably innovatory in design for a post -War
building, but, for various reasons stem-
ming mainly from the enthusiasm of
the architects, the hall also functioned
as a curious sort of comb filter as soon
as an audience was in position. Peaks
and troughs may be fine for flanging
and the like but they aren't everyone's
idea of the best treatment for Beet-
hoven or the other Top Ten composers
on London's South Bank, and the non-
linear reverb characteristics were
rapidly remedied by means of judicious
reinforcement of certain critical fre-
quencies at key spots in the hall. And,
whilst Queen Victoria might not be that
amused by the sudden intrusion of
UFOs into the upper reaches of her
E&MM APRIL 1982

beloved Albert's very royal hall, the
addition of the infamous 'flying dishes'
certainly rescued the RAH from a fate
worse than death.

Mechanical Aids
In the sort of recording situation

facing the average electro-musician,
ambience only comes about as a result
of the injection of some delaying tactics
into the process of mixdown. Mechani-
cal reverb devices are certainly the
most cost-effective way of inducing
some semblance of natural ambience
into the otherwise clinical clarity of
synthesiser tracks. However, the range
of modae operandum and variation in
cost of units, for such an apparently
straightforward procedure, can make
choosing the right sort of reverb device
a rather painful business. Four methods
prevail:

1. Live Acoustic Chamber
Generally, high quality live acoustic
chambers are constructed with non-
parallel and hard, sound reflective
surfaces so that the sounds will echo
(or, more correctly, reverberate) within
the chamber. Though live chambers
are difficult to design and correspond-
ingly difficult to build, some smaller
studios have successfully found suit-
able 'lively' environments close to hand
- bathrooms and toilets, for example.
In operation, a loudspeaker is placed at
one end of the room and a microphone
at the other, with baffles added in

Lexicon 224 Digital Reverb controller.

between to maximise the pathlength
across the room. Sounds to be treated
can then be replayed through the
speaker, and the resultant direct plus
reverberant soundfield picked up by
the microphone.
2. Reverb plate
One of the prized possessions of most
large recording studios is the omni-
present EMT reverb plate (also errone-
ously called an 'echo' plate). This
consists of a steel sheet approximately
2.5m x 1.5m, sometimes plated with
gold or silver, and suspended vertically
on springs. A moving coil transducer is
mounted at a critical position to
'energize' the plate, and two or more
piezo-ceramic contact microphones
mounted at strategic points around the
plate pick up the reverberant vibrations
as they radiate to and from the edges of
the plate. Plates tend to give a rapid
response to transients and good high
frequency resolution, two factors which
account for their popularity in record-
ing rock music - particularly for
simulating a live 'cage' of ambience
around a drum kit.
3. Reverb springs
The simplest and cheapest reverb
device consists of two or more sets of
springs, often of different lengths,
joined together at the ends. Sound
waves are induced into one end of the
springs in a torsional manner and
recovered at the other end. The energy
reflects back and forward between the
two ends of the spring until it dies away
giving a more or less reverberant effect.
The length of springs used in reverb
units varies enormously from a 2" twin
unit in the very cheap Accessit reverb
unit to a 16" triple unit in the Furman
Sound RV -1. It's difficult to know what
type and arrangement of springs makes
for a good sound - doubtless spring
tension and diameter play as important
a part as anything else. 'Floppy' springs
often account for nasty jangles as the
spring decides it can't cope with a loud
transient - hence the logic of limiters,
pre -spring EQ, and LED overload indi-
cation. In theory, by using various
amounts of bass or treble boost,
different types of 'rooms' (or reverb
patterns) can be synthesised, ranging
from one containing a lot of absorbent
material (an auditorium with well -
padded walls, for example) in which the
bass frequencies are more prominent,
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Orban Dual Reverberation Model 115.

to very 'bright' or unabsorbent environ-
ments where the high frequencies
contribute more to the reverberation
effect. Most spring -line reverb units
have a decay time that is characteristic
of a particular spring set up. The AKG
units, on the other hand, make use of
what they term their 'torsional trans-
mission line principle', whereby fre-
quency -dependent decay time varia-
tion is effected via motional feedback.
Damping elements are placed along
the spring -line so that feedback can
effectively shorten the spring length
and vary the overall decay time from 2
to 4.5 seconds.

The most frequent descriptions
applied to spring -line reverb are
'boing', 'twang', and 'flutter', and
there's no doubt that the best evalua-
tion technique for reverb units is the
use of a drum track or any other sharp,
percussive signal which will show up
the presence of these less than desir-
able fellows. Signal processing tricks
can be employed to overcome or
conceal reverb deficiencies, but the
usual result is a loss of the natural
reverb qualities possible with a good
spring unit. The four reverb units
compared in Figure 2 all produce high
quality reverberation, but with more or
less subtly different characteristics. As
modern mixing desks enable both the
'echo send' and 'echo return' to be
separately equalised, pre -spring and
post -spring EQ in the reverb unit itself is
hardly an essential feature, and 'no
frills' designs like the Bandive Great
British Spring make a lot of sense.
4. Tape echo
Tape recorders can be used to create a
'flutter' echo effect; by feeding back the
delayed, off -tape signal to the input,
sounds will be subjected to multiple
repeats before dying away. However,
such an effect is only like prolonging
the initial echo phase of a sound, and,
because of its repetitive and unrandom
nature, becomes somewhat tedious.
Where flutter echo is useful, though, is
in conjunction with a spring or plate
reverb, the straight tape delay enhanc-
ing the reverb, and a signal that has
been delayed by a short interval before
being connected to a reverb device
often sounds more realistic when
added to the final stereo mix.
52

Digital Doobries
As we've seen, true reverb is a rich,

random pattern of sound reflections
whose echo density increases as the
sound decays. The strength of each
reflection, its time delay, and its fre-
quency response determine the sound
of the reverberation. Simulating realis-
tic reverb effects electronically is a

challenging problem and can't be done
easily by tapping off increments of
delay along a delay line and then
summing the outputs together (these
tend to create flutter echo with a low
density of reflections). In theory, a
digital delay line with a very large
number of taps (something of the order
of 5,000 per second of delay) could be
constructed and used to duplicate
natural reverb exactly. A high-speed
processor could then be used to access
numbers from the memory, multiply
them by constants representing the
required amplitude for that portion of
the decay curve, add them together,
and send the sum to the output. This
operation needs to be controlled by a
program that precisely describes the
time delay and amplitude for each
reflection - the reverberation algor-
ithm. However, if the sampling rate is
20kHz (giving a bandwidth of some-
thing less than 10kHz), then the
processor has only about 50 us in which
to perform about 5,000 multiplications
and additions - some 1,000 times
faster than available 8 -bit technology is
capable of at present!

Digital reverberation systems solve
this problem of inadequate processing
time by using many short delays, with
each tap being fed back into memory,

and the magical ingredient of the
reverberation algorithm randomizing
the tapping to a greater or lesser extent.
This combination of a smaller number
of taps and feedback is the principle of
all current digital reverb units. The
principal factors to be considered in
designing a digital reverberator are the
time delay of each segment, the
amount of feedback, the digital filtering
applied to the feedback around each
loop, and how all the taps are summed
to make the final reverberant stew.

This reverberation algorithm may go
a long way to providing a usable type of
reverb, but, as compromises have to be
made, it isn't possible to exactly dupli-
cate the natural reverberation of a
typical concert hall, or whatever. Even
with the best of intentions, such algor-
ithms can often produce very metallic -
sounding, fluttery reverb, and it's only
after some very ingenious program -
writing that Schroeder came up with the
all -pass reverberation algorithms com-
monly used by units such as the
Lexicon 224 and Ursa Major Space
Station. Schroeder's work enabled
these manufacturers to produce units
that are capable of a quality of reverb
sound that approaches the 'natural-
ness' of top-flight plate reverberation
units. Just as small rooms and echo
chambers produce high initial diffu-
sion, the reverberation tending to
spread and colour the sound it is added
to (e.g. the bathroom 'solo'), modern
algorithms tend to prescribe high dif-
fusion after the reverberation has built
up, but with different degrees of initial
diffusion.

The real beauty of digital reverb is
the adaptability of the system to all

post -spring EQ
pre -spring EQ
limiting
overload indication
rack -mounting
twin -channel (stereo)
variable decay time
price (Es/VAT exclusive)
springs/channel

Master Room Furman Sound Bandive Great AKG Orban
XL -121 RV -1 British Spring BX5 111B

Yes Yes No Yes Yes

No Yes No No Yes

No Yes No Yes Yes

Yes Yes No Yes Yes
Yes Yes No Yes Yes
Yes No Yes Yes Yes

No No No Yes No
302 257 174 375 631

3 3 3 ? 6

Figure 2. Comparison of spring -line reverb units.
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manner of reverb types, both natural -
sounding and outrageous, as well as the
production of special effects via notch -
filtering and so on. A short, rapid
diffusion reverb, such as that from a
fully damped plate, may be used on
drum tracks, a live chamber type on
vocals, and a medium -damped plate
with some initial delay on brass.

The Lexicon 224 is probably the
most sophisticated digital reverb
system available at present, and cur-
rent software enables six reverb types
to be punched up at will: small concert
hall, vocal plate, large concert hall,
acoustic chamber, percussive plate,
and alternative small concert hall.

Conclusions
Digital reverberation is so utterly

open-ended in terms of the variety of
ambient environments that can be
synthesised that its relevance to the
limitless sound -world of electronic
music is crystal clear. However, the
technology is very expensive (Ursa
E&MM APRIL 1982

Bandhive Great British Spring.

Major Space Station - £1,475; Lexicon
- £4,800) and likely to stay that way
until large capacity RAM drops signi-
ficantly in price.

Whilst it is true that spring -line
reverb units have a habit of jangling to
their hearts' content, and to the
musician's discontent, if used care-
lessly, the various signal -processing
features included in some units can
reduce colouration, jangle tendency
and so on, but the user would be well
advised to make sure that this isn't
because the manufacturer is trying to
make a silk purse out of a sow's ear.
Spring -line reverb certainly offers the
most cost-effective solution to quality
reverb for the less well-off studio
(unless, of course, you happen to have a
convenient bathroom to hand - and
one that's not being used for the usual
purposes!). A number of spring -line
units selling for around £200 are
perfectly capable of deceiving the brain
into thinking it's perceiving real
ambience, and the addition of some
pre-reverb tape delay adds the finishing
touch to the story. E&M M
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MULTI
REVER
by R. Penfold

* Top springline
performance at an
affordable price!

* Operates in true
stereo as well as mono

* Versatile EQ options
for many different
reverberant sounds

* Build one module or
the whole system

Natural reverberation is caused by
reflected sounds, and in a normal
room most of these reflections come

from the walls and ceilings. It is important to
differentiate between reverberation and
echo; an echo is heard as a clear repetition of
the original sound, whereas reverberation
consists of numerous reflected sounds
which normally come only marginally
behind the original sound. Reverberation
can nevertheless last several seconds due to
sounds being reflected from a number of
surfaces and therefore travelling a consider-
able distance before they reach the listener.
The decay time of reverberation in a small
room with carpets and normal furnishings
(which tend to be good sound absorbers) is
usually only in the region of a few hundred
milliseconds or less, but in a large hall a
decay time of a few seconds is quite
common. The decay time, incidentally, is
generally accepted as the time taken for the
sound to decrease by 60dB. This should not
be confused with the delay time, which is the
time delay between the direct sound and the
first reflection being received, and is
naturally much shorter than the decay time
in most cases.

Reverberation tends to enhance sounds
by giving depth and colour, and artificial
reverberation is understandably a very
popular effect. There are several ways of
obtaining artificial reverberation, but the
most popular method, and one which
provides excellent results at low cost, is the
use of a springline based system.

A springline normally consists of two long
springs mounted side -by -side, and having
an input transducer at one end and an
output transducer at the opposite end. A
signal applied to the input transducer results
in sound waves being transmitted down the
springs, and these are designed so that there
is a significant delay time. Also, in order to
produce a more realistic effect it is normal
for the springs to give different delay times.
The sound waves produce an output signal
when they reach the output transducer, but
some of the energy is reflected back to the
input transducer, and then back to the
output transducer where a further output

RECORDED ON
CASSETTE NO. 7

mi01
PARTS COST
GUIDE £66
(excluding case)

signal is produced. In fact, the energy will be
reflected up and down the springs numerous
times, gradually diminishing until no signi-
ficant output is produced from the output
transducer.

This is obviously analogous to sounds
being reflected around a room, and for such
a simple system can give a very realistic
effect.

Driver Circuits in General
Only a limited amount of circuitry is

necessary in addition to the springline, and
basically all that is required is an amplifierat
the input to match the signal source to the
low impedance of the input transducer, and
a high gain amplifier at the output. The latter
is needed because of the large losses
through the springline. Some designs have a
built-in mixer so that the reverberation
signal can be mixed with the unprocessed
input signal in the desired proportions.
However, this is not an essential feature, and
for studio use it is usually more convenient to
use a separate mixer. This design does not
therefore have a built-in mixer.

A slight complication arises due to the
inductance of the electro-magnetic trans-
ducer used at the input of a springline. The
inductance results in a given input signal
voltage producing a greater current flow at
low frequencies than at high audio fre-
quencies, and this effectively boosts bass
frequencies and cuts treble frequencies.

Some designs do not include any form of
equalisation to give an improved frequency
response, and this gives reasonable results
but there is an undesirable 'boominess' due
to the excessive bass and a noticeable lack
of treble output.

The design incorporates equalisation to
give a reduction in bass response and treble
boost so that an improved frequency
response is obtained. It must be emphasised
that the frequency response is far from flat
over the audio frequency range, and it would
not be desirable to have a flat response
anyway. Natural reverberation tends to have
relatively little bass and treble content, and
artificial reverberation must emulate this in
order to give realistic results. The frequency
tailoring of this design can easily be
modified to suit individual tastes and
requirements, as will be fully explained
later on.

In fact, this design can easily be adapted
to suit individual requirements in other
ways. The basic circuit is designed for use
with a Maplin short springline unit, but it can
easily be modified to suit the Maplin long
springline unit, and all this requires is a
change in the value of one resistor. The
prototype is actually a versatile stereo unit
which has four springlines (each having its
own driver/equalisation/output amplifier
module) and a built-in mains power supply.
Each channel can be separately switched to
use a long springline, a short springline, or
both connected in series. When switched to
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Figure 1. Driver and output amplifier circuit diagram.
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the mono mode it is possible to have two
short springlines in series or two long
springlines in series. It is even possible to
have all four springlines connected in series
in order to give a very long decay time.

However, if you require a mono spring -
line having a fairly short decay time, all that
is required is a short springline plus a driver/
output amplifier module and a mains power
supply module. It is just a matter of selecting
the springline or springlines that suit your
requirements, and then a driver/output
amplifier module for each springline must
be constructed, together with a power supply
module (which will power up to four driver/
output amplifier modules).

The Maplin short springline unit has a
decay time of 2.5 to 3 seconds and a delay
time of 25 to 35 milliseconds. The corres-
ponding figures for the Maplin long spring -
line unit are 7 seconds and 35 to 45
milliseconds respectively.

Driver Circuit Description
The circuit diagram of the driver and

output amplifiers is shown in Figure 1. TR1 is
employed as an emitter follower buffer stage
which gives an input impedance of about
50k and a low output impedance to drive the
subsequent stage. Cl and R1 decouple the
supply to the bias components for TR1 so
that these do not couple noise from the
supply lines to the input of the circuit.

Springlines are normally driven with a
fairly strong input signal so that as little gain
as possible needs to be used at the output of
the unit. This minimises problems with
microphony. In this circuit the springline is
driven using a TDA2006 integrated circuit
power amplifier, and this device is rather like
an operational amplifier having a high power
Class B output stage. Pin 1 is the non -
inverting input and it is biased to half the
supply voltage by R7 and R8. C5 decouples
any noise which might otherwise be fed to
the non -inverting input of IC1.

R9 and R6 are a negative feedback
network which sets the closed loop voltage
gain of IC1 equal to the value of R9 divided by
the value of R6. This gives a voltage gain of
unity, or about -6dB, depending on the value
used for R9. A 220k is used if the circuit is to
be used with a short springline, and a 470k
component is employed if the circuit is to be
used in conjunction with a long springline.
Greater gain is needed with a long springline
simply because it has slightly greater losses.

At low frequencies C4 has a very high
impedance, and C4 and R5 therefore have
no significant affect on the circuit. At higher
frequencies the impedance of C4 decreases,
and the shunting effect C4 and R5 have on
R6 produces treble boost. R5 limits the
maximum boost to about 20dB, but the
value of this component can be increased if
less boost is required, or decreased if greater
treble boost is desired. It could be replaced
by a potentiometer or a series of switched
resistances if variable boost is required, and
there is plenty of room for experimentation
here.

IC1 provides little or no voltage gain, but it
is mainly needed to provide equalisation and
to give a low output impedance to drive the
input transducer of the springline. The input
impedance of a short springline is nominally
16 ohms, and that of a long springline is
8 ohms. However, as explained earlier the
inductance of the input transducer pro-
duces a very low input impedance at bass
frequencies with a consequent boost in the
bass response of the circuit.

This is counteracted in this circuit simply
by using R10 in series with the springlines
input transducer. At low frequencies where
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the input transducer has a low input
impedance R10 introduces large losses, but
at higher frequencies where the input
impedance is substantially higherthe losses
through R10 become comparatively small.

Once again this resistor can be changed
in value to tailor the frequency response to
suit individual tastes. A lower value gives
increased bass response, a higher value
gives increased bass attenuation. Variable
equalisation can be obtained by using a low
value (20 or 25 ohm) wirewound poten-
tiometer or a series of switched resistances
in place of R10.

R11 and C7 are needed to aid the stability
of the circuit, and these do not have any
significant affect on the response of the
circuit over the audio frequency range.

The output amplifier uses TR2 as a high
gain low noise common emitter amplifier,
and TR3 as an emitter follower buffer stage
which gives the unit a low output impe-
dance. The full voltage gain available from
TR2 is not needed in order to give the circuit
an overall voltage gain of about unity, and
R14 is therefore used to introduce negative
feedback which slightly reduces the voltage
gain of TR2.

Power Supply Circuit
Figure 2 shows the circuit diagram of the

power supply, and this is a straightforward
circuit having full wave rectification and the
output stabilised at a nominal potential of 15
volts by monolithic voltage regulator IC2.
The maximum output current is 1 amp and
this is sufficient to supply four springline
circuits.

Figure 2. PSU circuit diagram.

Switching
The switching of the Multireverb Unit

is shown in Figure 3. S1 is the mode
switch for the right hand channel and it
enables the signal to be routed through the
short springline only, the long springline
only, or through both springlines. S2 pro-
vides identical switching for the left hand
channel.

S3 is the mono/stereo switch, and in the
stereo mode it merely connects the two
stereo channels through their own separate
paths. In the mono mode the output of the
left hand channel is isolated from the left
hand output socket and is instead routed to
the right hand input (which is isolated from
the right hand input socket). The two input
sockets are connected in parallel, as are the
two output sockets.

Thus, in the mono mode S1 and S2
provide the same options as in the stereo
mode, but as the two channels are con-
nected in series it is possible to obtain two
short springlines in series, two long spring -
lines in series, or two long and two short
springlines in series. It is also possible to
obtain a short springline plus a long
springline in series, which is alsoavailable in
the stereo mode. However, just a short
springline or a long springline cannot be
obtained in the mono mode, although this
can obviously be achieved by switching to
stereo and ignoring one channel of the unit.

Construction
The springline driver and output ampli-

fier circuits are assembled on one printed

PSU board.
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Figure 3. Switching in the Multireverb unit.
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Two Reverberation Modules and associated wiring.

circuit board (one board being required for
each springline used) and the power supply
is assembled on a separate board. Ready-
made printed circuit boards are supplied
with a driver/output amplifier board and a
power supply board as a single panel which
must be cut along the broken line in order to
separate the two boards or can be left
attached as in Figure 4. Of course, if you are
using more than one springline there will be
spare power supply boards which can be
saved for future use.

Details of the driver/output amplifier
circuit board are provided in Figures 4 and 5.
Note that IC1 is bolted to the printed circuit
board using a 6mm M3 bolt and fixing nut.
The leadouts of IC1 are preformed and need
to be slightly reformed before IC1 can be
fitted on to the board properly.

Figures 4 and 5 give details of the power
supply printed circuit board and the other
power supply wiring. The fuseholder is
bolted to the board using a 6mm M3 bolt. IC2
does not have to dissipate a great deal of
power, and a ready-made finned heatsink is
adequate even if four springline circuits are
powered from the supply unit.

Mechanical construction of the unit can
obviously be varied to suit individual circum-
stances and requirements, but the basic
arrangement used for the prototype should
serve to give some good guidelines. The case
has chipboard sides and a chipboard rear
panel on which the springlines and printed
circuit boards are mounted. The top and
base panels are made from 18 swg alu-
minium, and the three controls and four
sockets are mounted on the top panel. The
base panel is drilled to take the power supply
cable which connects the output from the
power supply to the reverberation unit. In
our prototype the power supply board and
mains transformer were fitted in a separate
case which stands on the floor beneath the
reverberation unit (which is designed for
wall mounting). This keeps the mains trans-
former well separated from the springlines
so that there is no possibility of inductive
coupling between the transformer and the
springlines. However, if required the PSU
board can be left connected to the driver
board and mounted in the case as in
Figure 4.

Finally, the wiring required to complete
the unit is detailed in the wiring table and
Figure 4. E&M M
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Figure 4. Wiring details of the Multireverb unit.

Internal view of the Multireverb unit.
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From
T1/1
T1/2
Earth tag 1
T1/3
T1/4
T1/6
Earth tag 1

Bd1/12
Bd1/13
Bd1/14
Bd1/15
Bd1/16
Bd1/17
Bd1/18
Bd1/19
Bd1/20
Bd1/21

Bd2/12
Bd2/13
Bd2/14
Bd2/15
Bd2/16
Bd2/17
Bd2/18
Bd2/19
Bd2/20
Bd2/21

To
L input
N input
E input
Bd 4/2
FS1/2
Bd 4/3
FS1/1

Bd4/4
Bd4/8
S2c/7
not used
Spring 1/2
Spring 1/1
Spring 1/4
Spring 1/3
S2a/1
not used

Bd4/5
Bd4/9
S2c/8
not used
Spring 2/1
Spring 2/2
Spring 2/3
Spring 2/4
S2a/2

Bd3/12 Bd4/6
Bd3/13 Bd4/10

Remarks
240V AC
240V AC

Link T1/4 to T1/5

Link to Bd 4/1

(conductor) link to S2b/B
(screen)
(conductor)
(screen)
(conductor)
(screen)
(conductor) link to S2a/3
(screen)

(conductor) link to S2c/9
(screen)
(conductor)
(screen)
(conductor)
(screen)
(conductor) link to S2b/6
(screen)

From
Bd3/14
Bd3/15

.Bd3/16
Bd3/17
Bd3/18
Bd3/19
Bd3/20
Bd3/21

Bd4/14
Bd4/15
Bd4/16
Bd4/17
Bd4/18
Bd4/19
Bd4/20
Bd4/21

S3a/1
S3a/2
S3a/3

S3c/1
S3c/2

S3d/1
S3d/3

JK 1/1

JK1/2

To

Slc/7
not used
Spring 3/2
Spring 3/1
Spring 3/4
Spring 3/3
Sla/1
not used

Slc/8
not used
Spring 4/1
Spring 4/2
Spring 4/3
Spring 4/4
Sla/2

JK1/2
Sla/A
S3d/3

S3d/2
S2c/C

JK 2/2

Bd4/11

S2a/A

Remarks
(conductor) link to Slb/B
(screen)
(conductor)
(screen)
(conductor)
(screen)
(conductor) link to Sla/3
(screen)

(conductor) link to Slc/9
(screen)
(conductor)
(screen)
(conductor)
(screen)
(conductor) link to Slb/6
(screen)

link to JK 4/2

no connection
link to Slc/C

link, JK1/1, JK2/1, JK3/1, JK4/1

link to JK3/3

Wire connection details for complete Mukireverb.

0

Figure 5. Single Multireverb module plus PSU PCB track layout.

PARTS LIST FOR ONE
REVERBERATION MODULE
Resistors - all '6W 5% unless specified
RI 15k
R2,7,8
R3
R4,13,15
R5
R6
R9
R10
R11
R12
R14

100k
120k
4k7
47k
470k
220k or 470k (see text)
lOR
1R
2M2 (10%)
68R

Capacitors
C1,9 10uF lOy electrolytic
C2,5 2u2 63V electrolytic
C3 100 63V electrolytic
C4 1n0 carbonate
C6 470u I6V electrolytic
C7 220n polyester
C8 4u7 63V electrolytic
C10 100n polyester
C11 100u 25V electrolytic

Semiconductors
ICI TDA2006
TR1,2,3 BC650

Miscellaneous
Printed circuit board
Short or long springline

PSU PARTS LIST
D1,2 1N4002
1C2 u47815L)C
C12 2200uF 40V electrolytic
C13,14 100nF polyester

miapim Code

(M15K)
3off (M100K)

(M120K)
3 off (M4K7)

(M47K)
(M470K)

(M220K) or (M470K)
(010R)
(MIRO)
(M2M2)
(M68R)

2 off (F822Y)
2 off (FB15R)

(FB12N)
(WW22Y)

(FB72P)
(BX78K)
(FB18U)
(BX76H)
(FB49D)

(WQ66W)
3 off (QB74R)

(GA66W)
(XL08J) or (XB44F)

2 off

2 off

(QL74R)
(QL331)
(FB91Y)
(BX76H)

T1

FS!

Mains transformer having twin
17V 1A secondaries

1A 20mm antisurge fuse
20mm chassis fuseholder
Printed circuit board
Vaned heatsink

(WBO7H)
(WR19V)
(RX49D)

(see text)
(FL58N)

The power supply is capable of supplying four springline modules,
and so only one supply is needed for the Multireverb unit.

MISCELLANEOUS PARTS
FOR MULTIREVERB UNIT
S1,2

S3
SK1,2.3,4

3 -way 4 -pole rotary switch
4.pole changeover toggle
Standard Jack Socket
Control knobs
Screened lead
Materials for case
Grommet
Twin power cable
Mains Lead
Mains Plug
6mm M3 bolt
M3 nut
Screened cable
Connecting Wire
Veropins

(FF76H)
(FHO8J)

4 off (HF90X)
2 off (YX02C)

(XR15R)

(FW59P)
(XR39N)
(XR02C)
(RW67X)
(BF51F)
(BF58N)
(XR15R)
(BLOOM
(FL23A)

Note that four springline modules (two short springline
modules and two long springline modules) are required for
the Multireverb Unit, and we are able to offer these at a
special reduced price:
Multireverb Unit springline comprising -

2 short springlines
2 long springlines

Special offer price £29.95 Order ref: SP89W
All orders should be sent to Maplin Electronic Supplies Ltd.,
P.O. Box 3, Rayleigh, Essex. Please allow 28 days for delivery
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MICROLINE 80 f299 +VAT
 80 cps Uni-directional  Small size: 342 (W) x 254 ID) x
1081H) mm.  160 Characters, 96 ASCII and 64 graphics  3
Character sizes: 40, 80 or 132 chars/line  Friction
and Pin Feed  Low noise: 65 dB  Low weight: 6.5 kg

MICROLINE 82 £44,94- VAT
80 cps Bi-directional logic seeking  Smell size: 360 (W)
x 328 ID) x 130 (H) mm.  160 characters, 96 ASCII and 64
graphics, with 10 National character -set Variants.  4
Character sizes: 40, 66, 80 or 132 chars/line.  Built-in
parallel and serial interfaces.  Friction and Pin Feed
 Low noise: 65dB  Low weight: 8kg

MICROLINE 83 E649 + VAT
 120 cps bi-directional logic seeking  136 column printing
on up to 15in forms  Small size: 512 (W) X 328 (D) X 130
(H) mm.  160 characters, 96 ASCII and 64 graphics with 10
National character -set variants  3 Character spacings: 5, 10
and 16.5 Chars/in.  Built-in parallel and serial Interfaces
 Friction and Pin Feed  Low noise 65d8  Low
weight: 13 kg

THE ANADEX
DP9500 and DP9501

A PROFESSIONAL PRINTER

 Bi-directional printing
 Up to 220 chars/line
with 4 print densities
 500 char buffer.  RS232C and Centronics

Parallel interface built in
 Full software control of matrix

needles allowing graphics capability
 200 chars/sec  Adjustable width tractor feed.

DP9500 - ONLY £845 +VAT
DP9501 - ONLY £890 +VAT

WE ARE NOW STOCKING THE
APPLE II AT REDUCED PRICES

AUTOSTART
EURO PLUS

48K
£649
-i- VAT

Getting Started APPLE II is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like:
 BASIC - The Language that Makes Programming Fun.
 High -Resolution Graphics (in a 54,000 -Point Array) for
Finely -Detailed Displays.  Sound Capability that Brings
Programs to Life.  Hand Controls for Games and Other
Human -Input Applications.  Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big -System Per-
formance in a Small Package.  Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don't need to be an expert to enjoy APPLE II. It is a
complete, ready -to -run computer. Just connect it to a video
display and start using programs (or writing your own) the
first day. You'll find that its tutorial manuals help you make it
your own personal problem solver.

APPLE DISC II
3.3 Dos

Disc with
Controller

£339 VAT
Additional Drives
E289 VAT

 Powerful Disk Operating Software Supports up to 6
drives  Name Access to Files for Ease of Use  BASIC
Program Chaining to Link Software Together  Random
or Sequential File Access to Simplify Programming
 Dynamic Disk Space Allocation for Efficient Storage
 Individual File Write -Protection Eliminates Accidental
File Alterations  Loads an 8K Byte Binary Image in 6.5
sec. 11.2 sec. in Pascal)  Storage Capacity of 116
Kilobytes 1143K Bytes with Pascal) on Standard 51/."
Diskettes  Powered Directly From the APPLE (Up to 6
Drives) for Convenience and High Reliability  Packaged
in Heavy -Duty, Colour -Coordinated Steel Cabinet

Colour Monitors for Apple - E295 + VAT

LUXOR 14" COLOUR
MONITOR FOR THE
APPLE f295 - VAT

THE EPSON MX SERIES

 80/132 Column
 Centronics Parallel
 Bi-directional
 Upper & lower case
 True Descenders
 9x9 Dot Matrix
 Condensed and
Enlarged Characters
 Interfaces and
Ribbons available

MX8OT £339 VAT

MX80F/T £389 VAT

CENTRONICS
DOT MATRIX

PRINTERS

737 £369
r VAT

739 £469
+ VAT

Standard Features
 Proportional Spacing  Right Margin Justification  3
way paper handling  Upper and lower case  True
Descenders  Bi-directional Paper Mode  Underlining
capability  Condensed/Expanded Print  Sub -Scripts and
Super Scripts  Pin and Friction Feed  80/132 Column

738 as above with special feature of
Dot Resolution Graphics.

NEC
SPINWRITER

only
£1490

+ VAT

NEC's high quality printer uses a print "thimble" that has
less diameter and inertia than a daisy wheel, giving a quieter,
faster, more reliable printer that can cope with plotting and
printing (128 ASCII characters) with up to five copies, fric-
tion or tractor fed. The ribbon and thimble can be changed in
seconds. 55 characters per second bidirectional printing -
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

HITACHI

r, -

PROFESSIONAL
,,,,,,Igi,\, MONITORS

_,,"'(.' qr - f..4-29 £99.95)
12" -.f-199' £149 j VAT

 Reliability Solid state circuitry using an IC and elicon
transistors ensures high reliability.  500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center.  Stable picture Even played
back pictures of VTR can be displayed without jittering.
 Looping video Input Video input can be looped through
with built-in termination switch.  External sync opera-
tion (available as option for U and C types)  Compact
construction Two monitors are mountable side by side in a

standard 19 -inch rack.

ACORN ATOM
UNIQUE IN CONCEPT -
THE HOME COMPUTER
THAT GROWS AS YOU DO

Fully Assembled £157.50,VAT *IL
inc. PSU

Special features include Full Sized Keyboard
Assembler and Basic  Top Quality Moulded Case
 Optional High Resolution Colour Graphics  6502
Microprocessor

4K FLOATING POINT ROOM
£19.50 + VAT

COLOUR ENCODER £19.00 VAT

Ideal for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist,
teacher, etc.

GENIE I
11111/1111,11)11110111111111 (1111111110111(ft

NOW INCLUDED: Sound, Upper and lower case, Extended
BASIC and Machine Code enabling the Writing and
Execution of Machine Codes Programming direct from
Keyboard.
16K RAM. 12K Microsoft BASIC
Extensive Software Range.
Self -Contained PSU UHF Modulator Cassette. External
Cassette Interface. Simply plugs into TV or Monitor.
Complete and Ready to Go. Display is 6 lines by 32 or 64
Characters Switchable. 3 Mannuals included, Users Guide,
Beginners Programming and BASIC Reference Mannual.
BASIC Program Tape Supplied. Pixel Graphics.

GENIE II

&ACC

ttt

1299+ VAT
The NEW GENIE II an ideal Business Machine. 13K
Microsoft BASIC in ROM. 71 Keyboard. Numeric Keypad.
Upper & Lower Case. Standard Flashing Cursor. Cassette
Interface 16K RAM Expanded externally to 48K.

GENIE I Et I I EXPANSION UNIT
WITH 32K RAM £199 *VAT

PARALLEL PRINTER INTERFACE CARD
05.00 + VAT

TEAC
DISK

DRIVES

TEAC FD -50A has 40 tracks giving 125K Bytes
unformatted single density capacity.
The FD -50A can be used in double density recording
mode.
The FD -50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRS80 expansion
interface.
Also interfaces with Video Genie, SWTP, TRS80,
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

40 TRACK
Single f:22,+ VAT
Disk Drive

Double £389Disk Drive + VAT

77 TRACK
Single v299

+ VATDisk Drive Disk
bDlerive £499 + VAT

We give a full one year's guarantee
on all our products, which

normally only carry 3 months guarantee.

A SELECTION OF APPLE INTERFACES
ARE NOW AVAILABLE AT OUR
EDGWARE ROAD SHOWROOM

eMEMORY UPGRADES
16K (8 x 4116) £12.90 *VAT

4K Compukit (8 x 2114) £12.90 VAT

WE HAVE ONE OF THE LARGEST
COLLECTIONS OF COMPUTER BOOKS

UNDER ONE ROOF, ALONG WITH
SOFTWARE FOR THE GENIE,

TRS80 AND APPLE.
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"Europes Largest Discount
Personal Computer Stores"

E&MM APRIL 1982

48K £599 a VAT

The Radio Shack TRS-80T" Model III is a ROM -based
computer system consisting of:
 A 12 -inch screen to display results and other information
 A 65 -key console keyboard for inputting programs and data
to the Computer  A 2-80 Microprocessor, the "brains" of
the system  A Real -Time Clock  Read Only Memory
IROM) containing the Model III BASIC Language (fully
compatible with most Model I BASIC programs)  Random
Access Memory IRAMI for storage of programs and data
while the Computer is on (amount is expandable from "16K"
to "48K", optional extra)  A Cassette Interface for long-term
storage of programs and data (requires a separate cassette
recorder, optional/extra)  A Printer Interface for hard -copy
output of programs and data (requires a separate line printer,
optional/extra)  Expansion area for upgrading to a disk -
based system (optional/extra)  Expansion area for an RS-
232 -C serial communications interface (optional/extra)
All these components are contained in a single moulded case,
and all are powered via one power cord.

Disc Drives Kit with 2x40 Track Drives - £599 + VAT
Disc Drives Kit with 2x80 Track Drives - £729 + VAT

SHARP
sow" PC1211

£69.95
+ VAT

COMPUTER
POWER THAT

ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET'

 Programs in BASIC  "OWERTY" Alphabetic
Keyboard  1.9K Random Access Memory
 Long Battery Life.

SHARP CE122 PRINTER Et
CASSETTE INTERFACE £75 + VAT

CASSETTE INTERFACE ONLY
£14.90 VAT

INTRODUCING
THE NEW SHARP 102-8013

 4 Mhz Z-80 CPU  Dynamic RAM  2K ROM  BASIC
is provided  High Resolution Graphics  9" High Focus
Green Display Upper and Lower Case 80/40
Characters x 25 line display  Electro Magnetic Cassette
Deck included  ASCU Keyboard  Numeric Keypad 
Sound Output  Built-in Clock and Music.
Available Soon -Discs, Printers and other Accessories.

cull EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

1OMPUKIT
sTOCI('Swet,. Lp.SI

*6502 based system - best value for
money on the market. * Powerful 8K
Basic - Fastest around * Full Owerty
Keyboard * 1K RAM Expandable to 8K
on board. * Power supply and RF
Modulator on board. *No Extras
needed - Plug-in and go *Kansas City
Tape Interface on board. *Free
Sampler Tape including powerful
Dissassembler and Monitor with each
Kit. *If you want to learn about
Micros, but didn't know which machine
to buy then this is the machine for you.

Build,own

Computer
Understand only

Program your
a small outl ay

COMPUKIT
WITH ALLTHE FEATURES

THATMADE IT THE MOSTPROFESSIONAL
COMPUTER

KIT ON THEMARKET.
Now WITH

FREE NEW
MONITOR

(a saving),which includes
FlashingCursor, Screen Editing,

ErSave Data on Tape.

KIT ONLY £99.95 , VAT PLUS £4.80
Post f/

Fully Assembled - £149 + VAT Packing

NEW MONITOR IN ROM - available separately at £7.90 + VAT.
Improved BASIC 3 ROM - revised GARBAGE routine allows correct use of STRING ARRAYS £4.90
This chip can be sold separately to existing Compukit and Super board users. +VAT

FOR THE COMPUKIT - Assembler Editor £14.90 Case for UK101 E29.50
GAME PACKS - 11 Four Games £5.00 21 Four Games E5.00

Super Space Invaders (8K) £8.50 Chequers £3.00 Realtime Clock £3.00
10 x C12 Cassettes £4.00 40 pin Expansion Jumper Cable £8.50 All Prices exclusive VAT

YOUR ZX80 IS
NOW NO LONGER

REDUNDANT
Upgrade your ZX80 to the full animated graphics of
the ZX81. (No screen flicker).

FOR ONLY £12.95 + VAT IN KIT FORM
Works only in conjunction with NEW 8K ROM from
Sinclair (Not Included).

OUR NEW SUPER LOCATION
IN IRELAND

19 Herbert Street, Dublin 2.
Telephone: Dublin 604165

HEAR OUR ADS ON
RADIO NOVA 88.1 VHF Stereo

RRP £795
for 32K

32K
EONLY

+ VAT

Very popular for home & business use. 8K Microsoft Basic in
ROM. 32K with new improved keyboard. 12" screen.

Cassette Deck £55 extra

8032
80 COLUMN PET

ONLY £925 + VAT
The reliable value for money

system with after sales support,
instruction and training facilities

and a wide range of
programmes.

iliu    (;.   11'    
14)  ib   1
/10,10,11. 

COMMODORE
VIC-20

CASIO VL TONE £31.25 VAT

It's a new kind of musical instrument. A computer controlled
synthesiser that helps you create, play and arrange compos.-
bons that normally take years of music training. Also a
calculator.

SECK 62 MIXER
Professional
audio mixer
that you can
build yourself

and save
over £100.

Only

£99.90
plus VAT for
complete kit.

Plus FREE
power supply

valued at
£25.00

ONLY

£159
VAT

 18 foreground colours
 8 background colours

 Real typewriter keyboard with full graphics
 Music in three voices and three octaves
 Language and sound effects

BBC COMPUTER
Please 'phone for availability and price

Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED - send S.A.E. for application form.MAIL ORDER AND SHOP:
14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station - Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

mHOPEN (BARNET) - 10am - 7pm - Monday to Saturday
NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN (LONDON) - 10am - pm - Monday to Saturday
* IRELAND: 19 Herbert Street, Dublin 2. Telephone Dublin 604165

TELEPHONE SALES
OPEN 24 hrs. 7 days a week

01-449 6596
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MUSIC MAKIE2
CCUp?MEN7 KOK
From MXR to AKG

It seems likely that AKG micro-
phones will be easier to find in your
local music shop, following Atlantex
Music's announcement that they are
to distribute these items to retailers in
the U.K. Atlantex are probably best
known for their distribution of MXR
units and Whirlwind accessories.
Prices of the AKG mics involved range
from £10,35 for a dynamic moving
coil type, to over £1,000 for a

condenser. Well worth checking out is
the new AKG D80, which sells. at
£29.33. If you want to know your
nearest shop, or need more informa-
tion, contact Atlantex Music, 1 Wal-
lace Way, Hitchin, Herts. Tel: 0462
31511.

Renowned Peavey
A 160 watt 2 x 12 combo is the

latest addition to Peavey's Solo Series
- it's the Renown, and it should sell
for around £325 (plus VAT). The
Renown's two channels can be used
separately, or they can be combined
using the Automix footswitch, which
comes with the combo. The Normal
channel features pre- and post -gain
plus active three -band EQ (incor-
porating a middle parametric shift),
while the lead channel has tradi-
tional three -band EQ plus presence,

Phil's golden face
The tape manufacturer Ampex

recently gave Phil Collins one of its
'Golden Reel' Awards for the album
'Face Value', which was recorded at
London's Town House studio using
Ampex 256 tape. Awards also went to
Linda Gamble for the Town House,
and to the engineers of the record,
Hugh Padgham and Nick Launay. To
mark the award, Ampex donated
$1000 to UNICEF, the charity nomi-
nated by Collins. Ampex Interna-
tional Arra Pnari Paariino Rarkc

and includes Peavey's 'Saturation'
overload facility. Both channels have
push-pull treble and mid -range
boosts. The combo's reverb effect
also has a footswitch, and you'll also
find FX patching jacks, an impe-
dance -matching output transformer,
and an external speaker jack. The
Renown joins the 120 watt Special
and the 50 watt Bandit in the Solo
Series. Peavey Electronics (UK) Ltd,
Unit 8, New Road, Ridgewood, Uck-
field, Sussex TN22 5SX. Tel: 0825
5566.

Jazz this Easter
The Jazz Centre Society's ever -

popular Easter Jazz Course will be
held at Morley College in London this
year, on the 13-16 April, from 10 a.m.
to 5 p.m. daily. The four -day course
covers all instruments, and the tutors
are all well-known jazz players and
excellent teachers - this factor has
done much to ensure the success of
previous courses, which have often
been over -subscribed. 1982's tutors
are: Geoff Castle (keyboards); John
Etheridge (guitar); Peter Ind (bass);
Bryan Spring (drums); Ian Carr
(trumpet); Claf Vas (alto sax); Bobby
Wellins (tenor sax); Eddie Harvey
(trombone). The curriculum includes
time for individual and group tuition,
practical playing and technique, and
there are classes in harmony, arrang-
ing and composition. The fee is £30 if
you're under 21, otherwise it's £35.
Contact the JCS immediately if you're
interested - places go very quickly.

Easter Course, Jazz Centre
Society, 35 Great Russell Street,
London VA/P1 01SMIGI. 580 32

PRS: Computers
and campaigns

The chief of the Performing Right
Society, Michael Freegard, recently
outlined the society's aims for 1982.
High on the list of priorities is the
desire to obtain increased payments
from broadcasting companies who
use members' music - particularly
Independent TV and Independent
Local Radio. Freegard said that the
PRS also want to persuade the British
government to revise current U.K.
copyright legislation, and to this end
was seeking to create a greater public
awareness of the society's role.
Internally, a five-year plan was under-
way to transfer the huge filing

Pink Sox and the TSB
The Regional Finals of the Trustee

Savings Bank's Rock School Competi-
tion take place between 25th Febru-
ary and 17th March, for which 63
groups have been selected from over
250 original entries. The winning
group at each Regional Final will be
presented with a framed silver disc
and will go on to the National Final,
which will probably be held in early
April. Winners of the National Final
will receive a gold disc and a prize to
the value of £2,000, with awards
totalling a further £2,000 for the
runner-up. Yamaha will be donating
£1,000 of musical equipment to the
winning school, while the Premier

Paradise in Poland
It's just possible you could spout a

long list of problems associated with
being a musician in the U.K. in 1982.
Well, spare a thought for your fellow
music makers in Poland who, one can
only assume, have seen an increase
in their immediate problems just
lately. The Rotosound string company
in Bexleyheath were sent this photo

systems of the PRS to one centra-
lised computer.

Freegard placed the problems of
PRS members in the context of world
markets, saying, "We must invest
resources in educating government
and public opinion. We must urge the
governments of the developing
countries to enact copyright legis-
lation to protect their own creators.
And we must campaign to see that in
such areas as Latin America, where
there are good laws, a great deal more
is done to enforce them".

The Performing Right Society Ltd,
29-33 Berners Street, London W1P
4AA. Tel: 01 580 5544.

Drum Co will provide a drum kit for
use at the various finals. The drums
will be amplified thanks to C -Tape,
who have provided C-Ducer tape-
mics for the finals. Here at E&MM, our
favourite group names from the 63
Regional Finalists are Pink Sox (from
the Ballymena Academy in Co
Antrim), Ltd Pryde (from Bannerman
High School, Beillieston in Glasgow),
and 011y The Squid (from the Duke of
York's Royal Military School in 'Dover).
On the day, the entrants will be
needing more than a good name, of
course. Which should prepare the
participants for life in the real
world...

that might show that all is not glum in
Poland - but then again, it might not.
It was sent, to Rotosound by Zbigniew
Zabowski, and shows his Paradise
Band. Zbigniew is the one with the
Rotosound T-shirt on. But they're
all . . OK, Zbigniew is the one playing
the Flying V, a tasteless badge of
capitalist oppression if ever we saw

CatM M
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Step by step with the
computer system
designed for
tomorrow.
* 6502 Microprocessor
* 2K Monitor TANBUG
* Intelligent socket accepts keypad

or full ASCII Keyboard
* Chunky Graphics and Lower Case

Options
* Connects to unmodified B/W or

Colour TV

For the first time buyer or experienced
user, Microtan 65 is a superb route into
personal computing. If you are looking
for a sophisticated machine with the
capability of expansion into a
professional system, then this is the

computer for you. Step by step with
the computer system designed for
tomorrow....

6502 Microprocessor
Probably the most popular CPU
(central processing unit) for personal
computers, having a powerful
instruction set and architecture.

2K Monitor TANBUG
The built-in 'mind' of the machine,
TANBUG controls all system functions
and gives comprehensive machine -
code facilities. Functions include:- set
and clear breakpoints, single step
through program, execute program,
copy block of memory, modify memory
locations and much more.

Intelligent keyboard socket
For absolute beginners we can supply
an easy to use 20 -way Hex keypad; for
the more experienced user there is a
full typewriter style ASCII keyboard.
Either way, Microtan will work out
exactly which type you are using and
act appropriately.

Chunky Graphics Options
For drawing simple lines and graphs,,
or for animated games, Chunky
Graphics is a low cost answer. This set
of chips plug into the Microtan board

ulnGcri

Microtan 65
279.00

Ready
.VAT Binh 4101"'

E69.9A0T Kit

and allow graphics to be built up on
the screen at a resolution of 64 rows
by 64 columns.

Lower Case Option
To extend the character set to 128
characters, allows for real descenders
on lower case characters and a set of
extra symbols and characters for
simple graphics.
Microtan Accessories
20 -way Hex keypad MPS 1 Basic power

supply
Aerial connector lead
Full ASCII Keyboard
MPS 2 Full system
power supply
Mini - motherboard
Microtan is available
ready -built or as a kit.
We recommend that
you should have some
soldering experience
before attempting the
Microtan Kit, although
if you do run into
problems you can
make use of our "Get
you Going" service

(telephone for details).
TANEX

* 7K Static Ram
* 10K Microsoft Basic
* 32 Parallel I/O lines
* 1 Serial I/O port
* XBUG
* Cassette Interface

The first step in expanding your
system. Tanex provides the extra
facilities necessary for the serious
programmer. Memory expansion:
Tanex has provisions for up to 7K of
static RAM and up to 14K of EPROM
using 2716 or 2732 chips.

r

XBUG and BASIC -..."6"
XBUG is a 2K extension to TANBUG
that contains a mnemonic assembler
and disassembler and cassette
firmware running at 300 Baud CUTS,
standard or high speed. 2400 Baud
Tangerine standard with 6 character
filenames. Tangerine have taken out a
full O.E.M. licence for Microsoft BASIC,
the microcomputer industry standard,
this is a full feature implementation
with interrupt and machine code
handling, and a superb program editor.

Both XBUG and BASIC plug directly
into Tanex and are supplied with
comprehensive user manuals.

Parallel I/O
When fully expanded Tanex includes
two V.I.A.s (Versatile Interface
Adaptors) which implement the
cassette interface and the parallel I/O
ports. Software in TANBUG V2.3
enables you to plug in and use a
Centronics type printer.

Serial I/O
Also on the expanded board is a serial
I/O port that can be used to interface
RS232 or 20Ma loop terminals or
VDU's, again all controlled by TANBUG
V2.3.

To complete Tanex, a
comprehensive user guide is supplied
which contains full constructional
details. This manual is also available
separately.

Tanex (Min Config) Kit £50.95 inc VAT and P & P
Tanex (Min Config) Assembled £6245 inc VAT and P & P
Expanded Tanex Kit £104.66 inc VAT and P & P
Expanded Tanex Assembled £116.16 inc VAT and P & P

Please send me: (No.) (Item) Kit/Ass

I enclose cash/Access/Barclaycard: £
No:001111111110111all=1111111111111111111

Next 6 issues of bi-monthly owners magazine 'Tansoft Gazette'

at £15 per year: £

Total: £
Further details on all products  (tick)

E&MM/4/1U

Ild Forehill Works, Ely, Cambs. CB7 4AE.
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CLASSIFIED
Lineage 34p per word (min. 12 words); Box No. 80p extra. Semi -Display: 1.00 extra.

Display: £10.00 per single cm. column.

All advertisements must be pre -paid. Closing date: 20th of month preceding publication.
Advertisements are accepted subject to the terms and conditions printed on the advertisement rate card (available on request).

For quick service and helpful information phone Holly Baker on (0702) 338878/338015
Send your ad to "Classified", E&MM, 282 London Rd, Westcliff-on-Sea, Essex SSO 7JG.

ACCESSORIES

r

FROM SESCOM
ORDER YOUR FAVORITE

AUDIO ACCESSORIES
BY MAIL

SEND FOR YOUR FREE COPY
OF OUR 1982 CATALOG

48
PAGES

81/211X I l"

OVER
250

ITEMS

WITH TECHNICAL DATA
& USE DIAGRAMS

INCLUDING DIRECT BOXES, MIC-SPLITTERS,

SIGNAL PROCESSING, AUDIO MODULES,

TRANSFORMERS

MANY OTHER ACCESSORIES

OBIESSIONIMMIESEUMEMB
Most Shipments From Stock

We Ship the fastest & most convenient
way for you!

SES
C111111

SESCOM, INC.
RETAIL SALES DIVISION
1111 Las Vegas Blvd. North
Las Vegas. NV 89101-1197 U.S.A.
(702)384-0993 (800)834-3457
TWO (910)397-8998 I

DRUM DROPS
'The Ultimate Drum Track Albums'

American produced real drum
sound backing tracks

Volumes 1-5 available NOW!

f5.99 per LP inc P&P
MUSTANG RECORDS & TAPES

P.O. Box 139 High Wycombe
Bucks HP13 5LH

ADAM HALL
SUPPLIES

Mail Order Services

For all your flight case
fittings, coverings & frets.

Celestion speakers, Emilar
Drivers & P&N Stands.

Send 30p Post Order/or
cheque for illustrated

catalogue to:-

ADAM HALL
SUPPLIES

Unit M, Carlton Court
Grainger Road

Southend-on-Sea

BOOKS & CAT , LOGUES

E.S.S.P.
Electronic - Computer - Synthesiser sound

RECORDS - TAPES - BOOKS
Send s.a.e. for catalogue:

The Sound House, PO Box 37b,
East Molesey, Surrey KT8 9JB.

FOR HIRE

_ .....

(-Hilton Sound Lily
__---

FOR HIRE AT BUDGET RATES
LEXICON 224 Digital reverb and Prime Time
EVENTIDE HARMONIZERS ROLAND ECHOS
DBX COMP/ LIMITERS and ANALYSER/
EQUALIZER

Plus a whole range of studio gadgets

Phone Andy or Louise 01-708 0483
or write for further details:

10 Steedman Street, London SE17 3AF

INSURANCE

ROBERTSON TAYLOR
INSURANCE BROKERS

STAND A2 AT I.M.S.
For instant quotes on musical

equipment/entertainment
insurance.

Write or telephone:
Martin Goebbels,

TAYLOR
INSURANCE BROKERS LTD
Millard House, Cutler Street,

London El 7DJ
Telephone: 01-283 3951

REPAIRS

ROGER GIFFIN
THE LEGEND LIVES ON

SIMPLY THE BEST FOR ALL
REPAIRS AND CUSTOM BUILT

GUITARS

Phone: (01) 948 5891

CLASSIFIEDS ORDER FORM
Please insert the advertisement below under the heading of in the next issue of E&MM for insertions.

I enclose Cheque/P.O. for £

(Cheques and Postal Orders should be made payable to Maplin Publications)

1 2 3

4 5 6

7 8 9

10 11 12

13 14 15

16 17 18

19 20 21

22 23 24

34p per word. Underline words required in bold. Add 10p extra per word.
All ads to be received by 20th March for May issue.

Enter each
word of
your
classified
lineage in
each block

E&MM/ 4/721

Name

Address

Tel. No. (Day)

Send together with your cheque to:
Holly Baker
E&MM Classified
282 London Road, Westcliff-on-Sea
Essex SSO 7JG

Use this form for Classified Lineage only.

L
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PERSONAL

ATTRACT WOMEN!
A Revolutionary new product, Aeolus 7 will
shortly be launched in Europe and the USA.
The ultimate male cosmetic spray, its work-
ing ingredient Androstenone Pheromone(as
recently demonstrated on BBC TV's Tomor-
rows World) is a powerful female attractant.
Clinical tests, press reports and numerous
trial users CONFIRM Success! Aeolus 7 is
available now (5 months supply) at the
special trial price of only £11.95 inclusive
(Money Back Guarantee) from Comet Scien-
tific, Dept E&MM, 23 South Bank, Long

Ditton, Surrey.
(Or SAE leaflet/Press Reports.)

RECORDING

WEALD SOUND RECORDING
LOCATION AND STUDIO RECORDING

1 to 1 Cassette Production
Sound Reinforcement

Collier Street nr. Tonbridge TN12 9RP
Telephone Collier St (089273) 461

QU'APPELLE STUDIOS
LIMITED

8 track sound recording, colour
video recording with edit suite,
titling facilities, variable acoustics.
Session musicians by arrangement.
Audio visual recording £100 per day
including tape, audio recording by
arrangement.
Tel. Newport, Gwent (0633) 412415

Peter Cook Guitars
69 Station Rd. Hanwell W.I.

Tel. 01-8401244
,NOT ONLY the ultimate customis-
ing and repair service -
BUT ALSO a selection of the most
playable instruments in the U.K.
OPEN WED to FRI 12 noon -7 p.m.

SAT 11 a.m.-6 p.m.
BARCLAYCARD - ACCESS - HP -PX

MAIL ORDER

STUDIO HIRE
8 track studio including synthesisers, free tea
and a handy musician engineer, f30 per 6 -
hour session. Ideal for composers, synth
players, etc. For full details catch:

Dave on WATFORD 39347

FOR SALE
20% off Cases, Switches, Components for E&MM readers.
Send for free catalogue to: Relay -A -Quip Products (E&MM),
Moat Lodge, Stock Chase, Maldon, Essex CM9 7AA.
ROLAND 100M system, mint, £400 ono. - Barry (01-520
2746 day).
INTERNATIONAL 4600 Synthesiser, completely tuned; ICS,
in sockets, any offers. - Tel. South Ockendon 853136 after
5 p.m.
SYNTHESISER 5600S PCBs, complete, abandoned project
valued £150 approx., will exchange for home computer.
Contact Mr Brown, tel. 0305 822952.
FOUR TRACK reel recorder. Integral limiters, noise reduc-
tion, comprehensive mixer. With trolley. £450 quick sale.
Versatile analog delay £40. Faulty oscilloscope £8. -
Stevenage (0438) 50471.
QWERTONIC musically logical keyboard, typewriter layout.
Designed in 1882 by Janko; approved by Liszt and
Rubinstein. Send £1.00 for plans post-free to: Mr Roche,
71 Elmfield Avenue, Teddington, Middlesex TVV11 8BX.
TEAC A3340 Studiomaster 16-4 mixer, 2 Shure micro-
phones, 5 pairs headphones, £1,000 ono. Tel. 0795 77509.
P.E. string ensemble, perfect working order, £190; P.E.
Minisonic Mk II with external waveform converter and LFO,
£170. Tel. (0733) 73184.
CLEF electronic, touch -sensitive, 6 -octave, stage piano.

200. Telephone: 01-584 5816 after 6 p.m.
INTERNATIONAL 3800 SYNTHESISER all working,
except keyboard controller. £280 ono. Tel. Coventry 502787.

LOGAN VOCALIST
KEYBOARDS

Beautiful voice and choir effect.
RRP £499, bankrupt stock, f245.

Brand new, boxed, guaranteed.
Ron Coates, 2 Boxhill Nurseries,

Boxhill Rd, Tadworth, Surrey KT207JF
Tel: Betchworth (Surrey) 4420

DO IT YOURSELF
E&MM SPEAKER KIT as featured

in Hi-Fi, E&MM, June 1981
£60 per pair, built and guaranteed plus f5 carriage

and packing per pair
2 x Audax HIF20's bass + 2 Philips Dome Tweeters +

12dB/oct crossovers £50 (inc. carriage)
Active version, nearest rival costs £500 per pair;

ready built - one year guarantee - £350 (carriage inc.)
All products are designed and tested by

Jeff Macaulay before despatch

Cheques to:
BEWBUSH AUDIO

26 Hastings Road, Pounds Hill,
Crawley, Sussex.

DRUZYC-TAYLOR SOLID STATE

ANALOG
DELAY/ECHO

with delay, repeat
controls in/out

foot -switch.
Incorporating 2x

SAD 1024 analog
delay lines

providing delays
of up to 300mS.

Complete unit as
shown including batteries.

ONLY f55.00 + £1.00 p&p
PCB of above unit, fully assembled, tested, complete

with I/P 0/P jack sockets and controls, supplied with
operating instructions - an unbeatable

SPECIAL BARGAIN OFFER at £39.00 + £1 P&P
Also. --

A.D.T. Phaser Flanger Chorus Fuzz
Complete £55.00 £29.95 £39.95 £39.95 £23.50
PCB unit £39.00 £24.00 £32.00 £32.00 £17.50

DRUZYC-TAYLOR 100W + 100W R.M.S. into 8 Power
MOSFET Slave Amp. for 19" ack mtg. - READY TO GO

£99.00 plus £5.00 P&P

DRUZYC-TAYLOR ELECTRONICS
148 Coventry Road, Warwick

Tel: 0926 499300

SERVICES
CUSTOM electromusic effects designed or built to your
requirements, Tantek. Stevenage (0438) 50471.
CASSETTE duplicating from 38p. 1-1/hi-speed. Simon
Stable Promotions, 46 West End, Launton, Oxon OX6 ODG.
Tel. 08692 2831.

CASSETTE COPYING IN THE MIDLANDS
Specialists in short run productions. Prices from 1 p per
minute, inc. cassette and library case. Label and inlay
card printing, plus services and supplies for film, disc
and AV productions.

Write or phone for rate card to:
AUDICORD RECORDS

59 Mayfield Way, Barwell, Leics LE9 8BL
Telephone: 0455 47298

WANTED
POWERTRAN VOCODER 1024 composer. 8 Hillary
Avenue, Northfleet, Kent (0474) 60495.
WANTED: Tangerine Dream Bootlegs. IBUY/EXCHANGE).
I have various 1975-1981 tapes. Also Schulze, Kraftwerk.
DETAILS: A. Prema, 7, Padua Road, London.
WANTED: Regular drummer. Tel. Michael 0692 403758.
WANTED, Synclock and Syntom, also 'Music For ZX81' (as
in E&MM) complete and ready to use. Good price paid. Tel.
0474 60495.

ELECTRO-MUSICIANS DIRECTORY
This special directory is a great way of making contact with other electro-musicians and costs less than
any other Classified advertising. The information is presented in condensed form to allow us to insert the
maximum number of entries each month.
To fit the maximum information on a line please use the codes listed: Inst. categories (except M&C) imply
the use of electronics with inst. specified.
Nigel Langford, Ipswich, Suffolk, 0473 75118, EG, B, RE, N.
Jim Black, Newcastle, Tyne & Wear, 0632 329418, G. A, RPB, DC.
Philip Hammond, Maidstone, Kent, 0622 677776, E, M, EV, C.
Neil Cox, Preston, Lancs, 0772 35350, K, B, EV, N.
Andy Pask, Gloucester, Glos, 045282 2770, KMC, MMB, CPE, D.
Nick Broom, Norwich, Norfolk, 0603 712646, KD, B, P, C.
Gareth Hughes, Swansea, West Glamorgan, 0792 464792, GM, M, E, C.
Kendall Wrightson, Hungerford, Berks, 0488 62309, KC, BM, EVPR, C.
Derek Purden, Stalybridge, Cheshire, 061 3037330, D, A, V, N.
Chris Allard, Hampton, Middx, 01-979 5185, KGD, A, JRV, N.
Bill Woods, Westhill, London, 01-341 0130, G, A, JPR, N.
Dennis Clapham, Carew, Dyfed, 06467 453, KGES, A, PREGV, C.
Chris Varnam, St Albans, Herts, 0727 55005, KO, M, PR, N.
B. Kear, Hounslow, Middx, 01-577 3118, GE, A, REG, N.
C. Reeve, E. Putney, London, 01-870 5590, GW, A, V, N.
Bob Stennett, Southfields, London, 01-874 3486, G, A, Y, N.
Neil Johnson, Southend-on-Sea, Essex, 0702 67375, KGB, A, JPR, N.
Dillon Tonkin, Whetstone, London, 01-445 2617, KOG, A, CPRE, N.
Richard Young, Clapham, London, 01-223 2811, KG, A, CJRE, N.

NAME D=DRUMS
TOWN V=VOCALS
COUNTY S=STRINGS
TELEPHONE W=WOOD

INSTRUMENT B=BRASS

K=KEYBOARDS C=COMPOSER

0=ORGAN LEVEL
G=GUITAR B=BEGINNER
E= ELECTRIC BASS M=AVERAGE
M=SOUND ENGINEER A=ADVANCED
E&MM APRIL 1982

DON'T MISS THIS OFFER!
ONLY f1 FOR THREE MONTHS

INSERTIONS AND WE'LL GIVE YOU
ANOTHER MONTH FREE!

C. White, Edgware, Middx, 01-958 9121, KO, M, RE, N.
Phil Towner, London, 01-673 8781, D, A, V, N.
R. Shore, Bournemouth, Sussex, 0202 521253, KOGE, A, V, C.
Darren Tansley, Colchester, Essex, 0787 227473, KG, M, E, N.
R. Goodall, Sheffield, Yorks, 0742 348372, KO, A, CRE, N.
Peter Makin, Bolton, Lancs, 0942 892193, GM, M, PREV, C.
Mark Shreeve, Enfield, Middx, 01-363 2589, KG, A, EPCV, N.
Michael O'Connor, Morden, Surrey, 01-648 5901, K, B, ER, N.
Nigel Turner, Durham, Co Durham, 0385 64500, G, BM, RE, C.
Ron Berry, 13 Lawson Terr., Durham City, KGEMC, A, PRE, DC.
Desmond Fernandes, Wallington, Surrey, 01-647 1726, KOMDVC, M, PREVO, N.
Andrew McCloy, Belmont -Sutton, Surrey, 01-642 8560, DVSC, M, PREV, N.
Paul Rogers, Carshalton Beeches, Surrey, 01-669 5415, EDSC, M, PREV, N.

Carey Nutman, Houghton le Spring, Tyne & Wear, 0783844141, KOC, M, CPRE, N.
Chris Giles, Edgeware, Middlesex, 01-951 0191, KGM, A, CJVE, C.
John Dyson, Sheffield, S. Yorks, 0742 348063, GKC, M, V, -.
Ian Boddy, South Shields, Tyne & Wear, 0632 554086, K, A, E,
Paul Williams, Stevenage, Herts, 0438 50471, K, B, E,

TYPE OF MUSIC
C=CLASSICAL
J=JAZZ
P=PROGRESSIVE
R=ROCK
E=EXPERIMENTAL
B=BEAT

G=REGGAE NAME TOWN

V=VARIOUS BILL JONES SOUTHEND

ELECTRONICS COUNTY TELEPHONE

ESSEX 0524 61232
STD Code noD=DESIGNER

C=CONSTRUCTOR (Fictitious
INSTRUMENT LEVELN=NEITHER example)

M

Send your information in this format for your directory ad next month
(closing date 20th February).
Cheques made payable to Maplin Publications. £1.00 for 3 insertions.
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ELECTRO-MUSIC
CROSSWORD
COMPETITION
No. 1

Here's a chance to win
a copy of one of the most
important books for the
electro-musician -
"Musical Applications of Microprocessors"
by Hal Chamberlin. This valuable prize, worth £20,
will be awarded for the first correct crossword
drawn out of the hat at the end of March.
Send your completed crossword, including your
name and address to:
E&MM CROSSWORD,
282 London Road, Westcliff-on-Sea, Essex SSO 7JG.

I 2 3 4 5 6

7

8 9

II

I2

/6

20

19

17

13

di

15

14-

22

18

23

Across
1. 1. Shafts of light or electrons (5)
7. A transient letter carrier? (8)
8. To increase, particularly in tone

circuits (5)
10. On the level - the x-axis (10)
12. Basic constituents of all matter

(8)
14. An illuminating gas (4)
16. Small pierced cylinder, often

of ferrite (4)
17. The current method of mea-

surement? (8)
20. A type of loudspeaker (6,4)
23. Doyle turns around for an Al-

pine song (5)
24. Let's talk to computers; but

with what? (8)
25. A scaled indicator, found in

analogue and digital forms (5)

Down
1. memories, currently

under development for high
density on -chip (6)

2. A network (4)

3. Against (4)
4. One of the many sub -atomic

particles (5)
5. A measurer of your potential

(9)
6. No left turn - non stick (6)
9. Red Indian Pole's TTL output

(5)
11. Active device found in echo

units, phasers, flangers, etc.
(9)

13. A young man who always has
the time (3)

15. Surname of popular male voca-
list who has worked for many
years with Roxy Music (5)

16. Confound and bemuse with
loudspeaker terminology (6)

18. A device which produces an
output pulse, whenever a set
number of input pulses have
been received (6)

19. Eliminate insects and elimin-
ate mistakes (5)

21. The logic state above the rest
(4)

22. Musical memo? (4)

Compiled by J. Hoggarth. Answers will be published next month.

We acknowledge with thanks the cooperation of John Wiley & Sons Ltd,
who distribute "Musical Applications of Microprocessors" in the U.K.
This book, reviewed in E&MM July 1981 issue, is available from:
Maplin Electronic Supplies Ltd order ref. WG4OT price £22.65 inc. p&p.

THE
POWERFET AMPLIFIER

PFA 80
1100W plus
into 82)

Elegant Simplicity
Advances in high technology should make life simpler. A

cluttered power amplifier board may well perform superbly,
but its busy elaboration is an indication that its design is
pushing the limit of its component technology.

There'are now many first class bipolar power amps on the
market. All of them are complex and consequently expensive.
Any additional improvements in the areas where they are
weak (e.g. H.F. distortion) can only be obtained with yet further
complexity and cost.

Only a new technology can provide the sort of "quantum
jump" in component performance necessary to reduce the
clutter on the board, reduce the cost and make the highest fi
once more affordable.

Powerfets
So far 29 semiconductor manufacturers have invested in this new technology. Clearly powerfets

are something special.
Their enormous power gains eliminate conventional drive circuitry in power amps, permitting

delightfully simple designs. Their freedom from secondary breakdown and their tendency to
shutdown when thermally overstressed, result in inherently stable and destruction -proof output
stages, not needing protection circuitry. And perhaps best of all, their lack of charge storage make
them fast and responsive, producing amplifiers of wide bandwidth and low distortion even at high
frequencies.

Power Supply
Components available

PFA 120
1150W plus
into 82.
300W INTO 401

The PFA is perhaps the perfect realisation of the classic powerfet amp design. The superb PCB
allows the use of either one or two pairs of output devices, providing easy expandability for those
starting with the smaller system. (The extra cutout pair of the PFA120 results in lower distortion
and improved efficiency, particularly into low impedance loads).

The components used in the PFA have been chosen with extreme care. The lowest noise input
devices and lowest distortion gain stage devices were selected regardless of cost. 140V powerfets
were chosen against the more usual 120V to give improved safety margins.

Specification
Bandwith
Output Power

R.M.S. into 8SL
THD

(20Hz-20KHz)
(KHz at rated

output)
SNR
Slew Rate
Gain
Rin
Vs max

Cost
(built)
(kit)

PFA80
10hz -
80W (Vse± 50V)

*0.008% c 0.005%

0.004% typ.

£17.95
£14.95

120dB
>20V/AS
X22
30K

±70V

PFAI 20
100KHz± 1dB
1 20W (Vse± 55V)

0.002% typ.

£24.85 P/P 75p£21.85

Power Amp PAN 1397
A high quality 20W power amp board based on the HAI 397. Easily modified for bridge operation,

providing high powers from low supply voltages.

Specification
Output power RMS

THD
SNR
Input
Cost (Built)

PSU
101

20W into ast at ± 22V
20W into 4St at ± 19V
0.02% at 1KHz 1W to 12W
90d8
100mV into 50K
£5.80 P/P 40p

PAN
1397

PSU 101 Power Supply Board for 1 or 2 PAN
1397s. Provides ±22V at 3A and +27V with
2 second run-up (for anti -thump circuit on
PAN 1397). (Built) £3.95. P/P 75p

Mains transformer for above 17-0-17v, 50VA £3 95

Pre -amp PAN 20
The design is unique. Equalisation is applied

after a flat gain stage, resulting in one of the
best noise performances available. Superb
overload figures are ensured by a front end
incorporating a special gain/attenuator con-
trol (volume control to you!). The inputs are
uncommitted and can be used with any
combination of signal sources in the 1mV to
10V range. RIAA equalisation is provided for
mag PUs and space on the board is available
for different equalisations.

P/P £1.10p

Specification
B.W.
THD
at rated o/p
SNR

Vs
Output
Cost
(built board
less controls)

20Hz-30KHz ± 1dB
0.003% typ.

85dB (ref. 5mV RIAA)
105dB (ref. 100mV flat)
± 20V
1V (clips at + 20dB)

£6.75 2 needed for stereo
P/P 40p

THE POWERFET SPECIALISTS

J. W. RIMMER
Mail order only to:

Dept E&MM/4/82, 148 Quarry Street, Liverpool L25 6HQ.
Telephone: 051-428 2651

Technical enquiries:
367 Green Lanes, London N4 1DY. Tel: 01-800 6667

64 APRIL 1982 E&MM



4, 444 o041,      *   It0111
4111010110,.01011114111.441i1,01140I TEAC

32-26

AMC

ROUSE DEC U,j1E RECORD
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If you're in the market for a truly professional two

track machine, we'd like to offer you something new.
A choice.
With the Tascam 32-23, there is now another

machine which deserves a critical look.
Quite simply, the 32-2B is a 1/2 track master

recorder, specifically designed for professional recording.
With it, we've achieved a combination of utter

reliability, flexible operation and sound performance which
more than meets the exacting requirements of both world

recording standards, the IEC and the NAB.
Whether you're a working engineer or an informed

enthusiast, you'll find that the features of the 32-23
represent a serious challenge to any machine you might
currently be considering.

See your local Dealer. He'll prove to you that high
prices aren't the only means of judging excellence.

For more information
write to Harman UK, Mill St.,
Slough, Berks SL2 5DD. TEAC PRODUCT/ON PRODUCTS

7' 2/15ips- 10i 277" reel capacity -frequency response 30-30,000Hz (± 3dB, 40-20,000Hz, 0 VU) at 15ips

S/N Ratio-63dB (3// THD Level, weighted) NAB-65dB (3% THD Level, weighted) IEC-THD 0.8= at 0 VU, 1,000 Hz, 185 n \X/b/m

DX -2B. OPTIONAL DBX UNIT- S/N Ratio - 92dB A weighted (NAB).



Anay
Summers

Items featured -
GR 300
Polyphonic Guitar
Synthesizer

GR 303
Guitar Controller

SH 2
Synthesizer 2 osc. + sub.

CUBE 40
40 watt. Combo Amplifier

ROLAND RACK -
SPV 355
Pitch to voltage
synthesizer
SIP 300
Guitar Pre -amp

SIP 301
Bass Pre -amp

SRE 555
Rack Mount Chorus Echo

SDD 320
Dimension Decoder

SPA 240
Power Amp

liRolar
Great West Trading Estate
983 Great West Road
Brentford, Middx. TW8 9DN
Tel: 01-568 4578. Telex: 934470


